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Cholinesterase inhibitors are potent therapeutics in the treatment of Alzheimer's disease. Among them, dual binding ligands have recently gained a lot of attention. We discovered novel dual-binding cholinesterase inhibitors, using clickable" fragments, which bind to either catalytic active site (CAS) or peripheral anionic site (PAS) of the enzyme. Copper(I)-catalyzed azide-alkyne cycloaddition allowed to effectively synthesize a series of final heterodimers, and modeling and kinetic studies confirmed their ability to bind to both CAS and PAS. A potent acetylcholinesterase inhibitor with IC50 = 18 nM (compound 23g) was discovered. A target-guided approach to link fragments by the enzyme itself was tested using butyrylcholinesterase."
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Title

Hippocampal neurons require a large pool of glutathione to sustain dendrite integrity and cognitive function

Blubber cortisol levels in humpback whales (Megaptera novaeangliae): A measure of physiological stress without effects from sampling

In-house monitoring of steroid hormone metabolites in urine informs breeding management of a giant anteater (Myrmechophaga tridactyla)

Immunoglobulin J chain as a non-invasive indicator of pregnancy in the cheetah (Acinonyx jubatus)

Characterizing zoo-housed Bactrian camel ( Camelus bactrianus ) reproduction using gonadal steroid metabolite analysis in feces

Challenges, pitfalls and surprises: development and validation of a monoclonal antibody for enzyme immunoassay of the steroid 1 alpha-hydroxycorticosterone in elasmobranch species

Effect of time and temperature on stability of progestagens, testosterone and cortisol in Asian elephant blood stored with and without anticoagulant

Non-invasive hormonal characterization of the ovarian cycle, pregnancy, and seasonal anestrus of the female addra gazelle

An Investigation of Ovarian and Adrenal Hormone Activity in Post-Ovulatory Cheetahs (Acinonyx jubatus)

Testosterone deprivation increases tendency to obesity but does not affect cardiac function in dogs

Fecal progesterone and estrogen metabolite monitoring for cyclicity and pregnancy in southern tamandua (Tamandua tetradactyla)

Faecal glucocorticoid metabolite concentrations associated with illness, sex, age, and season in a kea Nestor notabilis population at the Cincinnati Zoo and Botanical Garden

Applying Behavioral and Physiological Measures to Assess the Relative Impact of the Prolonged COVID-19 Pandemic Closure on Two Mammal Species at the Oregon Zoo: Cheetah (A. jubatus) and Giraffe (G. c. reticulata and G. c. tippelskirchii)

Investigation of pathology associated with Chlamydia pecorum infection in the male reproductive tract, and the effect on spermatogenesis and semen quality in the koala (Phascolarctos cinereus)

Testosterone and semen seasonality for the sand tiger shark Carcharias taurus

Behaviour and physiology of sheep exposed to ammonia at a similar concentration to those experienced by sheep during export by sea

The influence of physiological status on the reproductive behaviour of humpback whales (Megaptera novaeangliae)

Effects of physiological changes and social life events on adrenal glucocorticoid activity in female zoo-housed Asian elephants (Elephas maximus)

Assessing puberty in ex situ male cheetahs (Acinonyx jubatus) via fecal hormone metabolites and body weights

DigEST: Digital plug-n-probe disease Endotyping Sensor Technology

Label-Free, Novel Electrofluidic Capacitor Biosensor for Prostaglandin E2 Detection toward Early and Rapid Urinary Tract Infection Diagnosis

Label Free, Lateral Flow Prostaglandin E2 Electrochemical Immunosensor for Urinary Tract Infection Diagnosis

Characterization of basal seminal traits and semen cryopreservation in Canada lynx (Lynx canadensis)

Dietary substitution of soybean oil with coconut oil in the absence of dietary antibiotics supports growth performance and immune function in nursery and grower pigs

Exploratory Investigation of Infrared Thermography for Measuring Gorilla Emotional Responses to Interactions with Familiar Humans

DNA Damage as a Potential Non-Invasive Indicator of Welfare: A Preliminary Study in Zoo-Housed Grizzly Bears (Ursus arctos horribilis)

Exposure of managed red river hogs (Potamochoerus porcus) to urine from males stimulates estrous cycling and modulates fecal sex steroid metabolites in males and females

Metabolome variations in the Porphyromonas gingivalis vimA mutant during hydrogen peroxide-induced oxidative stress

Exposure of human nasal epithelial cells to formaldehyde does not lead to DNA damage in lymphocytes after co-cultivation

Metabolite profiles evaluated, according to sex, do not predict resting energy expenditure and lean body mass in healthy non-obese subjects

The effect of agility exercise on eicosanoid excretion, oxidant status, and plasma lactate in dogs

Senescence marker activin A is increased in human diabetic kidney disease: association with kidney function and potential implications for therapy

Noncanonical genomic imprinting in the monoamine system determines naturalistic foraging and brain-adrenal axis functions

Association between human exposure to heavy metals/metalloid and occurrences of respiratory diseases, lipid peroxidation and DNA damage in Kumasi, Ghana

Rotating-shift nurses after a day off: peripheral clock gene expression, urinary melatonin, and serum 17-beta-estradiol levels

Effect of stocking density on performance, diet selection, total-tract digestion, and nitrogen balance among heifers grazing cool-season annual forages

Evolution of the urinary proteome during human renal development and maturation: variations with gestational and postnatal age

A non-erythropoietic peptide derivative of erythropoietin decreases susceptibility to diet-induced insulin resistance in mice

Reversal of the deleterious effects of chronic dietary HFCS-55 intake by PPAR-delta agonism correlates with impaired NLRP3 inflammasome activation

Assessment of Energy and Nutrient Intake and the Intestinal Microbiome (ErNst Study): Protocol and Methods of a Cross-sectional Human Observational Study

Urinary mitochondrial DNA copy number identifies renal mitochondrial injury in renovascular hypertensive patients undergoing renal revascularization: A Pilot Study

Urinary Mitochondrial DNA Copy Number Identifies Chronic Renal Injury in Hypertensive Patients

Glomerular Hyperfiltration in Obese African American Hypertensive Patients Is Associated With Elevated Urinary Mitochondrial-DNA Copy Number

Urotensin II in the development and progression of chronic kidney disease following 5/6 nephrectomy in the rat

Regeneration of glomerular metabolism and function by podocyte pyruvate kinase M2 in diabetic nephropathy

The dose-response effect on polyphenol bioavailability after intake of white and red wine pomace products by Wistar rats

Effect of T3 Spinal Contusion Injury on Upper Urinary Tract Function

A low-gluten diet induces changes in the intestinal microbiome of healthy Danish adults

Evaluation of urinary protein precipitation protocols for the multidisciplinary approach to the study of chronic pelvic pain research network



Mapping urinary chemokines in human lupus nephritis: Potentially redundant pathways recruit CD4<SUP>+</SUP> and CD8<SUP>+</SUP> T cells and macrophages

Urea and creatinine levels in saliva of patients with and without periodontitis

Bicarbonate-sensitive calcification and lifespan of klotho-deficient mice

Association of Glyphosate Exposure with Blood DNA Methylation in a Cross-Sectional Study of Postmenopausal Women

Effects of substituting sericea lespedeza for lucerne on nutrient digestibility and utilization in feedlot lambs

Effect of feeding according to energy balance on performance, nutrient excretion, and feeding behavior of early lactation dairy cows

Effect of induced subclinical hypocalcemia on physiological responses and neutrophil function in dairy cows

In vivo selection of transplanted hepatocytes by pharmacological inhibition of fumarylacetoacetate hydrolase in wild-type mice

Anti Xa oral anticoagulants inhibit in vivo platelet activation by modulating glycoprotein VI shedding

Noninvasive monitoring of evolving urinary metabolic patterns in neonatal encephalopathy

Association of Obstructive Sleep Apnea with the Aging Process

FTI-277 inhibits smooth muscle cell calcification by up-regulating PI3K/Akt signaling and inhibiting apoptosis

Hypoxemia events in preterm neonates are associated with urine oxidative biomarkers

GC-MS analysis of short chain fatty acids and branched chain amino acids in urine and faeces samples from newborns and lactating mothers

Effect of feeding ensiled or dried grape pomace on nitrogen utilization in backgrounding cattle

Measurement of steroids in rats after exposure to an endocrine disruptor: mass spectrometry and radioimmunoassay demonstrate similar results

Urinary 8-oxo-7,8-dihydro-2'-deoxyguanosine values determined by a modified ELISA improves agreement with HPLC-MS/MS

Urinary neopterin reflects immunological variation associated with age, helminth parasitism, and the microbiome in a wild primate

The Relationship between Oxidative Stress, Intermittent Hypoxemia, and Hospital Duration in Moderate Preterm Infants

Resilience or susceptibility to traumatic stress: Potential influence of the microbiome

Effect of duration of exposure to diets differing in dietary cation-anion difference on Ca metabolism after a parathyroid hormone challenge in dairy cows

Use of calcitriol to maintain postpartum blood calcium and improve immune function in dairy cows

Bisphenol F Exposure in Adolescent Heterogeneous Stock Rats Affects Growth and Adiposity

Increased urinary excretion of nephrin, podocalyxin, and betaig-h3 in women with preeclampsia

Increased urinary levels of podocyte glycoproteins, matrix metallopeptidases, inflammatory cytokines, and kidney injury biomarkers in women with preeclampsia

A Statistical Analysis of the Effects of Urease Pre-treatment on the Measurement of the Urinary Metabolome by Gas Chromatography-Mass Spectrometry

On the applicability of comprehensive two-dimensional gas chromatography combined with a fast-scanning quadrupole mass spectrometer for untargeted large-scale metabolomics

Relationships Between Urinary Metals and Diabetes Traits Among Mexican Americans in Starr County, Texas, USA

Steroid-loaded reconstituted high-density lipoprotein nanocarrier: A new treatment for systemic lupus erythematosus

Bacteria - derived short chain fatty acids restore sympathoadrenal responsiveness to hypoglycemia after antibiotic-induced gut microbiota depletion

The Renal Effects of Prenatal Testosterone in Rats

Altering the particle size of supplemental zeolite (clinoptilolite): effects on nitrogen utilization and nutrient digestibility in backgrounding cattle

Myeloperoxidase formation of PAF receptor ligands induces PAF receptor-dependent kidney injury during ethanol consumption

Predation shapes the movement of a well-defended species, the North American porcupine, even when nutritionally stressed

Targeted afferent renal denervation reduces arterial pressure but not renal inflammation in established DOCA-salt hypertension in the rat

Chronic ethanol ingestion induces oxidative kidney injury through taurine-inhibitable inflammation

A Microglia Sublineage Protects from Sex-Linked Anxiety Symptoms and Obsessive Compulsion

Excreted testosterone and male sexual proceptivity: A hormone validation and proof-of-concept experiment in tungara frogs

Short-term effect of ovariohysterectomy on urine serotonin, cortisol, testosterone and progesterone in bitches

The swan-neck lesion: proximal tubular adaptation to oxidative stress in nephropathic cystinosis

Integrin-linked kinase regulates tubular aquaporin-2 content and intracellular location: a link between the extracellular matrix and water reabsorption

Endothelial progenitor cell-derived extracellular vesicles protect from complement-mediated mesangial injury in experimental anti-Thy1.1 glomerulonephritis

Aging has small effects on initial ischemic acute kidney injury development despite changing intrarenal immunologic micromilieu in mice

Treatment with the Matricellular Protein CCN3 Blocks and/or Reverses Fibrosis Development in Obesity with Diabetic Nephropathy

Arsenic metabolism, diabetes prevalence, and insulin resistance among Mexican Americans: A mendelian randomization approach

Differential Metabolic and Transcriptional Responses of Gilthead Seabream (Sparus aurata) Administered with Cortisol or Cortisol-BSA

Prenatal maternal stress and child hair cortisol four years later: Evidence from a low-income sample

Serum cortisol and adrenocorticotrophic hormone (ACTH) in infants receiving topical and subconjunctival corticosteroids following cataract surgery

Changes in Salivary Biomarkers with EMDR-Evidence for EMDR Effectiveness in Treatment of PTSD

The effect of a commercial feed additive on the immune-metabolic axis, liver function and predicted carcass quality in purebred Angus steers



Glucocorticoid-endocannabinoid uncoupling mediates fear suppression deficits after early - Life stress

Mayday, Mayday, Mayday: Using salivary cortisol to detect distress (and eustress!) in critical incident training

Aflatoxicosis Dysregulates the Physiological Responses to Crowding Densities in the Marine Teleost Gilthead Seabream (Sparus aurata)

Dietary aflatoxin B1 (AFB1) reduces growth performance, impacting growth axis, metabolism, and tissue integrity in juvenile gilthead sea bream (Sparus aurata) (vol 533, 736189, 2021)

Engineering functional 3-dimensional patient-derived endocrine organoids for broad multiplatform applications

Evaluation of stress, serum and salivary cortisol, and interleukin-1β levels in smokers and non-smokers with chronic periodontitis

Evaluation of stress, serum and salivary cortisol, and interleukin-1beta levels in smokers and non-smokers with chronic periodontitis

Evaluation of stress, serum and salivary cortisol, and interleukin-1 beta levels in smokers and non-smokers with chronic periodontitis

Initial validation of blubber cortisol and progesterone as indicators of stress response and maturity in an otariid; the California sea lion (Zalophus californianus)

Effects of injectable vitamin C at weaning and prior to transit on growth performance of early-weaned beef steers

Inhibitory control failures and blunted cortisol response to psychosocial stress in amphetamine consumers after 6 months of abstinence

Are testicular cortisol and WISP2 involved in estrogen-regulated Sertoli cell proliferation?

Glucocorticoid receptor expression and binding capacity in patients with burn injury

Impairment of neutrophilic glucocorticoid receptor function in patients treated with steroids for septic shock

Welfare of a pair of captive tigers-a hand-reared female and a parent-reared male

Physiological Plasticity to Water Flow Habitat in the Damselfish,   : Linking Phenotype to Performance

Psychoneuroendocrinoimmunology-based meditation (PNEIMED) training reduces salivary cortisol under basal and stressful conditions in healthy university students: Results of a randomized controlled study

Intestinal steroidogenesis controls PPAR expression in the colon and is impaired during ulcerative colitis

Zinc Source and Concentration Altered Physiological Responses of Beef Heifers during a Combined Viral-Bacterial Respiratory Challenge

Some Negative Effects of Heat Stress in Feedlot Heifers May Be Mitigated via Yeast Probiotic Supplementation

Dam Body Condition Score Alters Offspring Circulating Cortisol and Energy Metabolites in Holstein Calves but Did Not Affect Neonatal Leptin Surge

Evaluation Evaluation of the innate immune response of Angus heifers with genetic marker variation for intramuscular fat deposition following a lipopolysaccharide challenge

Enhancement of the acute phase response to a lipopolysaccharide challenge in steers supplemented with chromium

Yeast cell wall supplementation alters aspects of the physiological and acute phase responses of crossbred heifers to an endotoxin challenge

Space allowance influences individually housed Holstein bull calf innate immune measures and standing behaviors after castration at 3 weeks of age

Spinal-general anaesthesia decreases neuroendocrine stress response in laparoscopic cholecystectomy

Carbohydrate and glutamine supplementation modulates the Th1/Th2 balance after exercise performed at a simulated altitude of 4500 m

Effects of carbohydrate and glutamine supplementation on cytokine production by monocytes after exercise in hypoxia: A crossover, randomized, double-blind pilot study

Prenatal immune stimulation alters the postnatal acute phase and metabolic responses to an endotoxin challenge in weaned beef heifers()

Follow-up in healthy schoolchildren and in adolescents with DOWN syndrome: psycho-environmental and genetic determinants of physical activity and its impact on fitness, cardiovascular diseases, inflammatory biomarkers and mental health; the UP&DOWN Study

Short communication: Associations of serum biomarkers of stress and inflammation measured at arrival with health, mortality, and growth of calves transported within the first 4 days of life

Blubber cortisol qualitatively reflects circulating cortisol concentrations in bottlenose dolphins

Comprehensive endocrine response to acute stress in the bottlenose dolphin from serum, blubber, and feces

Cortisol Measurement in Koala (Phascolarctos cinereus) Fur

Innate humoral immune parameters in Tilapia zillii under acute stress by low temperature and crowding

Assessing the utility of urinary and fecal cortisol as an indicator of stress in golden snub-nosed monkeys (Rhinopithecus roxellana)

ATR-101 disrupts mitochondrial functions in adrenocortical carcinoma cells and

Effects of meloxicam administration on protein metabolism and growth performance in transported Jersey calves

Insect-repelling behaviour in horses in relation to insect prevalence and access to shelters

The intake of an extract from seeds of Tamarindus indica L. modulates the endocrine function of adult male mice under a high fat diet

Associations between fecal cortisol and biparental care in a pair-living primate

Effects of stocking density and environmental enrichment on behavior and fecal corticosteroid levels of pigs under commercial farm conditions

Addition of a dairy fraction rich in milk fat globule membrane to a high-saturated fat meal reduces the postprandial insulinaemic and inflammatory response in overweight and obese adults

Comparison of cortisol level in Asian elephants of different tiger reserves of Madhya Pradesh

Social roles influence cortisol levels in captive Livingstone's fruit bats (Pteropus livingstonii)

Hair cortisol concentration in pre- and postpartum dairy cows, and its association with body condition, hock health, and reproductive status

Comparison of productive and reproductive performance and hair cortisol levels between Brown Swiss cross-bred and Holstein cows housed in the same barn

Effect of repeated adrenocorticotropic hormone administration on reproductive function and hair cortisol concentration during the estrous cycle in goats

Dietary Butyrate Helps to Restore the Intestinal Status of a Marine Teleost (  ) Fed Extreme Diets Low in Fish Meal and Fish Oil

Experimental inoculation trial to determine the effects of temperature and humidity on White-nose Syndrome in hibernating bats



Hypothalamic-Pituitary-Adrenal Axis Dysfunction and Illness Progression in Bipolar Disorder

Behavioral and hormonal responses to the availability of forage material in Western lowland gorillas (Gorilla gorilla gorilla)

Children's fingernail cortisol among BaYaka foragers of the Congo Basin: associations with fathers' roles

Hair cortisol concentrations among urban and rural-dwelling mother-child dyads, La Romana, Dominican Republic

Validation of Commercial ELISA kit for Non-Invasive Measurement of Cortisol Concentrations and the Evaluation of the Sampling Time of Blood and Fecal Sample in Aceh Cattle

Aversiveness of husbandry procedures for pre-weaned foals: A comparison using behavioural and physiological indices

Effects of human visitation on calf growth and performance of calves fed different milk replacer feeding levels

Inflammation and fatness in adolescents with and without Down syndrome: UP & DOWN study

H(2)S releasing Sodium sulfide protects from acute stress-induced hypertension by increasing the activity of endothelial nitric oxide synthase enzyme

Synbiotic Supplementation Improves Quality of Life and Inmunoneuroendocrine Response in Patients with Fibromyalgia: Influence of Codiagnosis with Chronic Fatigue Syndrome

Effects of repeated short episodes of environmental acidification on Atlantic salmon (Salmo salar) from a landlocked population

Lower hair cortisol among patients with sickle cell disease may indicate decreased adrenal reserves

Effect of colostrum feeding strategies on the expression of neuroendocrine genes and active gut mucosa-attached bacterial populations in neonatal calves

Adrenal Gland Irradiation Causes Fatigue Accompanied by Reactive Changes in Cortisol Levels

Immune Responses and Performance Are Influenced by Respiratory Vaccine Antigen Type and Stress in Beef Calves

<Go to ISI>://WOS:000557240300001

Increasing the dietary n-6/n-3 ratio alters the hepatic eicosanoid production after acute stress in Atlantic salmon (Salmo salar)

Effects of dietary yeast inclusion and acute stress on post-prandial whole blood profiles of dorsal aorta-cannulated rainbow trout

Haematological and intestinal health parameters of rainbow trout are influenced by dietary live yeast and increased water temperature

Forced migration experiences, mental well-being, and nail cortisol among recently settled refugees in Serbia

Conflict Behavior in Show Jumping Horses: A Field Study

Usefulness of clustering blood biochemical markers to assess thermal stress and acclimation in red seabream, Pagrus major

Spawning Induction of First-Generation (F1) Greater Amberjack Seriola dumerili in the Canary Islands, Spain Using GnRHa Delivery Systems

Transport and and recovery of gilthead seabream (Sparus aurata L.) sedated with AQUI-S (R) and etomidate: Effects on intermediary metabolism and osmoregulation

The human fetal adrenal produces cortisol but no detectable aldosterone throughout the second trimester

Efficacy and safety of standardized Ashwagandha (Withania somnifera) root extract on reducing stress and anxiety in domestic dogs: A randomized controlled trial

Blubber Cortisol: A Potential Tool for Assessing Stress Response in Free-Ranging Dolphins without Effects due to Sampling

Transition to a market economy and chronic psychosocial stress in northern Laos: An exploratory study of urinary free cortisol in rural residents

The reduced bactericidal activity of neutrophils as an incisive indicator of water-immersion restraint stress and impaired exercise performance in mice

Neural stem cell-specific ITPA deficiency causes neural depolarization and epilepsy

Cortisol metabolites vary with environmental conditions, predation risk, and human shields in a wild primate, Cercopithecus albogularis

Regulation of the Intestinal Extra-Adrenal Steroidogenic Pathway Component LRH-1 by Glucocorticoids in Ulcerative Colitis

The effects of socializing and environmental enrichments on sow and piglet behavior and performance

Latent profile analysis of blood marker phenotypes and their relationships with clinical pain and interference reports in people with acute musculoskeletal trauma

A randomized, double-blind, placebo-controlled trial of hydrocortisone augmentation of Prolonged Exposure for PTSD in US combat veterans

Food Security Status and Hair Cortisol among Low-income Mother-Child Dyads

Obesity and Hair Cortisol: Relationships Varied Between Low-Income Preschoolers and Mothers

Does hair cortisol really reflect perceived stress? Findings from low-income mother-preschooler dyads

Metals and oxidative potential in urban particulate matter influence systemic inflammatory and neural biomarkers: A controlled exposure study

Influence of exposure to coarse, fine and ultrafine urban particulate matter and their biological constituents on neural biomarkers in a randomized controlled crossover study

Celecoxib reduces glucocorticoids in vitro and in a mouse model with adrenocortical hyperplasia

1, 8-cineole and ginger extract (Zingiber officinale Rosc) as stress mitigator for transportation of largemouth bass (Micropterus salmoides L.)

Stress recovery with social support: A dyadic stress and support task
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Supplementing a Saccharomyces cerevisiae fermentation product modulates innate immune function and ameliorates bovine respiratory syncytial virus infection in neonatal calves



A Reusable Electrochemical Biosensor for Monitoring of Small Molecules (Cortisol) Using Molecularly Imprinted Polymers

Inhibition of Aurora kinase A activity enhances the antitumor response of beta-catenin blockade in human adrenocortical cancer cells

Impact of heat stress and a feed supplement on hormonal and inflammatory responses of dairy cows

Significance of dopamine D-1 receptor signalling for steroidogenic differentiation of human induced pluripotent stem cells
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Use of fecal glucocorticoid and salivary cortisol concentrations as a measure of well-being of New York City carriage horses

Impact of transdermal flunixin administration on serum prostaglandin E2 and cortisol concentrations in piglets following castration

Green nature effect on stress response and stress eating in the lab: Color versus environmental content

Non-invasive sampling of water-borne hormones demonstrates individual consistency of the cortisol response to stress in laboratory zebrafish (Danio rerio)

Biotechnological treatment of microalgae enhances growth performance, hepatic carbohydrate metabolism and intestinal physiology in gilthead seabream (Sparus aurata) juveniles close to commercial size

Biotechnological treatment of microalgae enhances growth performance, hepatic carbohydrate metabolism and intestinal physiology in gilthead seabream (Sparus aurata) juveniles close to commercial size

Replacement of fish oil with vegetable oil blends in feeds for greater amberjack (Seriola dumerili) juveniles: Effect on growth performance, feed efficiency, tissue fatty acid composition and flesh nutritional value

Behavioral Responses of Sows Exposed to Conventional Methods or Precision-Technology to Mitigate Piglet-Crushing

Elevated salivary cortisol predicts response to adjunctive immune modulation in treatment-resistant bipolar depression

How is Western lowland gorilla (Gorilla gorilla gorilla) behavior and physiology impacted by 360 visitor viewing access

Comparing the agreement of a commercial cortisol kit with a biologically validated assay in evaluating faecal cortisol metabolite levels in koala joeys

Electrochemical immunosensing of saliva cortisol

Orangulas: effect of scheduled visual enrichment on behavioural and endocrine aspects of a captive orangutan (Pongo pygmaeus)

Low dietary inclusion of nutraceuticals from microalgae improves feed efficiency and modifies intermediary metabolisms in gilthead sea bream (Sparus aurata)

Activity of the hypothalamus-pituitary-interrenal axis (HPI axis) and immune response in carp lines with different susceptibility to disease

Evaluation of serum protein-based arrival formula and serum protein supplement (Gammulin) on growth, morbidity, and mortality of stressed (transport and cold) male dairy calves

Set-up of a multivariate approach based on serum biomarkers as an alternative strategy for the screening evaluation of the potential abuse of growth promoters in veal calves

The Animal-Visitor Interaction Protocol (AVIP) for the assessment of Lemur catta walk-in enclosure in zoos

Effect of solar radiation on thermoregulatory responses of Santa Ine circumflex accent s sheep and their crosses with wool and hair Dorper sheep

A BCWD-Resistant line of rainbow trout is less sensitive to cortisol implant-induced changes in IgM response as compared to a susceptible (control) line

Differential Health Effects on Inflammatory, Immunological and Stress Parameters in Professional Soccer Players and Sedentary Individuals after Consuming a Synbiotic. A Triple-Blinded, Randomized, Placebo-Controlled Pilot Study

Effects of fatty acids and calf starter form on intake, growth, digestion, and selected blood metabolites in male calves from 0 to 4 months of age

Development, validation and testing of an Operational Welfare Score Index for farmed lumpfish Cyclopterus lumpus L.
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Randomized control trial assessing the efficacy of pain control strategies for caustic paste disbudding in dai calves younger than 9 days of age

Welfare Assessment in Shelter Dogs by Using Physiological and Immunological Parameters

Influence of Hesperidin on Systemic Immunity of Rats Following an Intensive Training and Exhausting Exercise
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Protective Effect of a Cocoa-Enriched Diet on Oxidative Stress Induced by Intensive Acute Exercise in Rats

An in vitro reproduction of stress-induced memory defects: Effects of corticoids on dendritic spine dynamics

Some aspects of the acute phase immune response to a lipopolysaccharide (LPS) challenge are mitigated by supplementation with a Saccharomyces cerevisiae fermentation product in weaned beef calves

Cattle temperament influences metabolism: metabolic response to glucose tolerance and insulin sensitivity tests in beef steers

Preoperative protocol for right flank laparotomy affects postoperative serum cortisol concentrations in dairy cows
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Emotional Reactivity and Internalizing Symptoms: Moderating Role of Emotion Regulation

Interaction of Biological Stress Recovery and Cognitive Vulnerability for Depression in Adolescence

Validation of a Commercial Elisa Kit for Non-Invasive Measurement of Equine Cortisol Concentrations

Socioeconomic factors, stress, hair cortisol, and white matter microstructure in children

Can improved nutrition for Atlantic salmon in freshwater increase fish robustness, survival and growth after seawater transfer?

An updated profile of the bovine acute phase response following an intravenous lipopolysaccharide challenge

Effects of feeding OmniGen-AF (R) on superovulatory response in donor beef cows: I. Serum progesterone and cortisol, embryo recovery and quality



Endogenous cortisol correlates with performance under pressure on a working memory task in capuchin monkeys

Association between the levels of stress markers and the onset of kangaroo disease (lumpy jaw disease) in captive kangaroos

Stress assessment using hair cortisol of kangaroos affected by the lumpy jaw disease

The effects of Solliquin administration on the activity and fecal cortisol production of shelter dogs

Manual therapy is effective in reducing VAS pain scores in patients with osteoarthritis

Stress and the Multiple-Role Woman: Taking a Closer Look at the Superwoman""

Stress differentially affects the systemic and leukocyte estrogen network in common carp
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Hair cortisol detection in dairy cattle by using EIA: protocol validation and correlation with faecal cortisol metabolites

Cushing Syndrome in a Pediatric Patient With a KCNJ5 Variant and Successful Treatment With Low-dose Ketoconazole

Exposure to Diesel Exhaust and Plasma Cortisol Response: A Randomized Double-Blind Crossover Study

Gut microbiota of wild fish as reporters of compromised aquatic environments sleuthed through machine learning

Electrochemical cortisol immunosensors based on sonochemically synthesized zinc oxide 1D nanorods and 2D nanoflakes

A culturally and gender responsive stress and chronic disease prevention intervention for low/no-income African American men: The MOCHA moving forward randomized control trial protocol

Trace mineral metabolism and nutrient digestibility in lambs supplemented with zinc sulfate during an adrenocorticotropic hormone challenge

Stress Responsiveness and Emotional Eating Depend on Youngsters' Chronic Stress Level and Overweight

Maternal distress, DNA methylation, and fetal programing of stress physiology in Brazilian mother-infant pairs

Social Fear in US Infants: The Roles of Hair and Salivary Cortisol

Seasonal patterns in behavior and glucocorticoid secretion of a specialist Holarctic tree squirrel (Sciurus aberti)

Using an on-site laboratory for fecal steroid analysis in wild white-faced capuchins

Hair plucking, stress, and urinary cortisol among captive bonobos (  )

Lifetime glucocorticoid profiles in baleen of right whale calves: potential relationships to chronic stress of repeated wounding by Kelp Gulls

Small mammal glucocorticoid concentrations vary with forest fragment size, trap type, and mammal taxa in the Interior Atlantic Forest

Haematological and physiological responses of Piemontese beef cattle to different housing conditions

Age, seasonality, and correlates of aggression in female Apennine chamois

Metabolic crosstalk between the heart and liver impacts familial hypertrophic cardiomyopathy

Stress-related and reproductive hormones in hair from three north Pacific otariid species: Steller sea lions, California sea lions and northern fur seals

Multi-year longitudinal profiles of cortisol and corticosterone recovered from baleen of North Atlantic right whales (Eubalaena glacialis)

11 beta-hydroxysteroid dehydrogenase type-II activity is affected by grapefruit juice and intense muscular work

Exposure to lipopolysaccharide in utero alters the postnatal metabolic response in heifers

Using claws to compare reproduction, stress and diet of female bearded and ringed seals in the Bering and Chukchi seas, Alaska, between 1953-1968 and 1998-2014

Validation of a novel method to create temporal records of hormone concentrations from the claws of ringed and bearded seals

Whiskers as a novel tissue for tracking reproductive and stress-related hormones in North Pacific otariid pinnipeds

New route of investigation for understanding the impact of human activities on the physiology of non-human primates

Effects of prenatal stress on behavioural and neurodevelopmental outcomes are altered by maternal separation in the neonatal period

Behavioural and Physiological Correlates of the Canine Frustration Questionnaire

Validation and measurement of physiological stress and reproductive hormones in wolf hair and claws

Evaluating Dermal Bone as a Novel Source of Endocrine Information in Ninespine and Threespine Stickleback Fish

A novel expression system for production of soluble prion proteins in E. coli

Dietary selenium modulates activation and differentiation of CD4+ T cells in mice through a mechanism involving cellular free thiols

In situ microfluidic SERS assay for monitoring enzymatic breakdown of organophosphates

Redox state-dependent interaction of HMGB1 and cisplatin-modified DNA

Ratiometric quantitation of thiol metabolites using non-isotopic mass tags

Light-emitting diode therapy in exercise-trained mice increases muscle performance, cytochrome c oxidase activity, ATP and cell proliferation

Cancer-induced muscle atrophy is determined by intrinsic muscle oxidative capacity

Melatonin is a potential oncostatic agent to inhibit HepG2 cell proliferation through multiple pathways

Feed supplementation with arginine and zinc on antioxidant status and inflammatory response in challenged weanling piglets

Biomarker responses of &ITPeromyscus leucopus &ITexposed to lead and cadmium in the Southeast Missouri Lead Mining District

Chromosomal damage and EROD induction in tree swallows (  ) along the Upper Mississippi River, Minnesota, USA

Increased Energy Demand during Adrenergic Receptor Stimulation Contributes to Ca   Wave Generation



The role of RyR2 oxidation in the blunted frequency-dependent facilitation of Ca2+ transient amplitude in rabbit failing myocytes

Bisphenol A activates the Nrf1/2-antioxidant response element pathway in HEK 293 cells

Nitrosopersulfide (SSNO-) targets the Keap-1/Nrf2 redox system

Eco-physiological responses of copepods and pteropods to ocean warming and acidification

Female oxidative status in relation to calcium availability, metal pollution and offspring development in a wild passerine

Investigating Endocrine and Physiological Parameters of Captive American Kestrels Exposed by Diet to Selected Organophosphate Flame Retardants

Effect of oral N-acetyl cysteine supplementation in type 2 diabetic patients on intracellular glutathione content and innate immune responses to

Decreased cell proliferation and higher oxidative stress in fibroblasts from Down Syndrome fetuses. Preliminary study

Substitution of serine for proline in the active center of type 2 iodothyronine deiodinase substantially alters its in vitro biochemical properties with dithiothreitol but not its function in intact cells

Oral N-acetylcysteine and exercise tolerance in mild chronic obstructive pulmonary disease

Transient growth-enhancing effects of elevated maternal thyroid hormones at no apparent oxidative cost during early postnatal period

Acute telomerase components depletion triggers oxidative stress as an early event previous to telomeric shortening

Processing of glutathionylcobalamin by a bovine B12 trafficking chaperone bCblC involved in intracellular B12 metabolism

Oxidative damage in metal fragment-embedded Sprague-Dawley rat gastrocnemius muscle

Serum Indicators of Oxidative Damage from Embedded Metal Fragments in a Rat Model

Selenoprotein MsrB1 deficiency exacerbates acetaminophen-induced hepatotoxicity via increased oxidative damage

Effect of rivastigmine on plasma butyrylcholine esterase activity and plasma ghrelin levels in patients with dementia in Alzheimer's disease

Effects of azathioprine, 6-mercaptopurine, and 6-thioguanine on canine primary hepatocytes

Role of antioxidant enzymes in redox regulation of N-methyl-D-aspartate receptor function and memory in middle-aged rats

Exposure to leachates from post-consumer plastic and recycled rubber causes stress responses and mortality in a copepod Limnocalanus macrurus

The role of nitrogen oxides in human adaptation to hypoxia

Valproic Acid-Induced Hepatotoxicity in Alpers Syndrome Is Associated With Mitochondrial Permeability Transition Pore Opening-Dependent Apoptotic Sensitivity in an Induced Pluripotent Stem Cell Model

Iridescent coloration of Tree Swallows relates to environmental metal pollution

Murine Lung Cancer Increases CD4+T Cell Apoptosis and Decreases Gut Proliferative Capacity in Sepsis

Fumarate and oxidative stress synergize to promote stability of C/EBP homologous protein in the adipocyte

Modulation of MAPK and NF-κB Signaling Pathways by Antioxidant Therapy in Skeletal Muscle of Heart Failure Rats

Effects of psychological stress during exercise on markers of oxidative stress in young healthy, trained men

Effect of physical exercise training in patients with Chagas heart disease: study protocol for a randomized controlled trial (PEACH study)

High- versus moderate-intensity aerobic exercise training effects on skeletal muscle of infarcted rats

The induction of biochemical changes in Daphnia magna by CuO and ZnO nanoparticles

Hyperbaric oxygenation improves redox control and reduces mortality in the acute phase of myocardial infarction in a rat model

Magnetic field improves the efficiency of low dose cis-platin by alteration the oxidative stress in ehrlich carcinoma-bearing mice

Effects of a glyphosate-based herbicide on survival and oxidative status of a non-target herbivore, the Colorado potato beetle (Leptinotarsa decenilineata)

Glyphosate-based herbicide has soil-mediated effects on potato glycoalkaloids and oxidative status of a potato pest

Aging is associated with dimerization and inactivation of the brain-enriched tyrosine phosphatase STEP

Mitochondrial oxidative stress contributes differently to rat pancreatic islet cell apoptosis and insulin secretory defects after prolonged culture in a low non-stimulating glucose concentration

Food supplementation, but not predation risk, alters female antioxidant status during breeding

Oxidative stress and antioxidant response in fibroblasts from Werner and Atypical Werner Syndromes

Effects of Prolonged Exposure to Hypobaric Hypoxia on Oxidative Stress, Inflammation and Gluco-Insular Regulation: The Not-So-Sweet Price for Good Regulation

Methionine sulfoxide reductase A deficiency exacerbates acute liver injury induced by acetaminophen

Methionine sulfoxide reductase A protects against lipopolysaccharide-induced septic shock via negative regulation of the proinflammatory responses

Methionine sulfoxide reductase A protects hepatocytes against acetaminophen-induced toxicity via regulation of thioredoxin reductase 1 expression

Differential regulation of cysteine oxidative post-translational modifications in high and low aerobic capacity

Telomere damage and redox status alterations in free-living passerines exposed to metals

Oxidative stress in a capital breeder (Vipera aspis) facing pregnancy and water constraints

Clopidogrel Resistance in a Murine Model of Diet-Induced Obesity Is Mediated by the Interleukin-1 Receptor and Overcome With DT-678

Acute nutrient regulation of the mitochondrial glutathione redox state in pancreatic β-cells

Preventing, treating, and predicting barbering: A fundamental role for biomarkers of oxidative stress in a mouse model of Trichotillomania

Assessment of Protective Role of Multifunctional Dopamine Agonist D-512 Against Oxidative Stress Produced by Depletion of Glutathione in PC12 Cells: Implication in Neuroprotective Therapy for Parkinson's Disease

Oxidative stress and mitochondrial dysfunction in Kindler syndrome



Drug-induced lenticular opacity and accumulation of cholesterol-related substances in the lens cortex of dogs

El Nino-Related Thermal Stress Coupled With Upwelling-Related Ocean Acidification Negatively Impacts Cellular to Population-Level Responses in Pteropods Along the California Current System With Implications for Increased Bioenergetic Costs

The effects of intraperitoneal administration of gold nanoparticles size and exposure duration on oxidative and antioxidants levels in various rat organs

Elucidating the Efficacy of the Bacille Calmette-Guerin Vaccination in Conjunction with First Line Antibiotics and Liposomal Glutathione

Sex-Dependent effects of developmental arsenic exposure on methylation capacity and methylation regulation of the glucocorticoid receptor system in the embryonic mouse brain

Loss of cystic fibrosis transmembrane conductance regulator function enhances activation of p38 and ERK MAPKs, increasing interleukin-6 synthesis in airway epithelial cells exposed to Pseudomonas aeruginosa

Effect of dietary organic selenium on muscle proteolytic activity and water-holding capacity in pork

Addition of exogenous enzymes to diets containing grape pomace: Effects on intestinal utilization of catechins and antioxidant status of chickens

Cigarette Smoke-Induced Hypermethylation of the GCLC Gene Is Associated With COPD

The Impact of Inhaled Ambient Ultrafine Particulate Matter on Developing Brain: Potential Importance of Elemental Contaminants

Effect of Tungstate Administration on the Lipid Peroxidation and Antioxidant Parameters in Salivary Glands of STZ-Induced Diabetic Rats

Activating the Nrf2-mediated antioxidant response element restores barrier function in the alveolar epithelium of HIV-1 transgenic rats

Hepatoprotective effects of a self-micro emulsifying drug delivery system containing    native seed oil against experimentally induced liver injury

Pitfalls in the analysis of the physiological antioxidant glutathione (GSH) and its disulfide (GSSG) in biological samples: An elephant in the room

Substance Abuse and BMI Are Associated with Increased Inflammation and Oxidative Stress in Participants of the Miami Adult Studies on HIV (MASH) Cohort

Metallothioneins regulate ATP7A trafficking and control cell viability during copper deficiency and excess

Histopatological alterations and oxidative stress in liver and kidney of    following exposure to heavy metals in the Tur River, North Western Romania

Biochemical, Histopathological and Molecular Responses in Gills of Leuciscus cephalus Exposed to Metals

Effects of ReadiSorb L-GSH in Altering Granulomatous Responses against Mycobacterium tuberculosis Infection

Nitric oxide metabolites during anoxia and reoxygenation in the anoxia-tolerant vertebrate Trachemys scripta

The detrimental effects of acute hyperglycemia on myocardial glucose uptake

Glibenclamide impairs responses of neutrophils against    by reduction of intracellular glutathione

Liposomal Glutathione Supplementation Restores T  1 Cytokine Response to    Infection in HIV-Infected Individuals

Time-restricted feeding improves markers of cardiometabolic health in physically active college-age men: a 4-week randomized pre-post pilot study

Characterization of dendritic cell and regulatory T cell functions against Mycobacterium tuberculosis infection

Unveiling the mechanisms for decreased glutathione in individuals with HIV infection

Histopathology and oxidative stress analysis of concomitant misoprostol and celecoxib administration

Calcineurin B1 Deficiency in Glial Cells Reduces Gastrointestinal Motility and Results in Maldigestion and/or Malabsorption in Mice

Effect of GSTM1-Polymorphism on Disease Progression and Oxidative Stress in HIV Infection: Modulation by HIV/HCV Co-Infection and Alcohol Consumption

Imbalance of Systemic Redox Biomarkers in Children with Epilepsy: Role of Ferroptosis

Magnetite nanoparticles induced adaptive mechanisms counteract cell death in human pulmonary fibroblasts

Differential Role of Type 2 Diabetes as a Risk Factor for Tuberculosis in the Elderly versus Younger Adults

Changes in Plasma Fatty Acids, Free Amino Acids, Antioxidant Defense, and Physiological Stress by Oleuropein Supplementation in Pigs Prior to Slaughter

Obesity Is Associated with Higher Oxidative Stress Among PLWH and Healthy Men, But Not Women, in the Miami Adult Studies on HIV (MASH) Cohort

Analysis of glutathione levels in the brain tissue samples from HIV-1-positive individuals and subject with Alzheimer's disease and its implication in the pathophysiology of the disease process

Cardiac Energy Dependence on Glucose Increases Metabolites Related to Glutathione and Activates Metabolic Genes Controlled by Mechanistic Target of Rapamycin

AGEs-Induced IL-6 Synthesis Precedes RAGE Up-Regulation in HEK 293 Cells: An Alternative Inflammatory Mechanism?

The potential involvement of inhaled iron (Fe) in the neurotoxic effects of ultrafine particulate matter air pollution exposure on brain development in mice

Thiosulfinate Tolerance Is a Virulence Strategy of an Atypical Bacterial Pathogen of Onion

Glutathione deficiency in type 2 diabetes impairs cytokine responses and control of intracellular bacteria

The effects of aqueous extract of ocimum gratissimum on the cerebellum of male wistar rats challenged by lead acetate

The effects of aqueous extract of ocimum gratissimum on the cerebellum of male wistar rats challenged by lead acetate

Restoring Cytokine Balance in HIV-Positive Individuals with Low CD4 T Cell Counts

In vitro evaluation of inorganic mercury and methylmercury effects on the intestinal epithelium permeability

Silica Nanoparticles Induce Oxidative Stress and Autophagy but Not Apoptosis in the MRC-5 Cell Line

Clinical Trials of TB-HDT Candidates

Hypoxia Enhances HIF1 alpha Transcription Activity by Upregulating KDM4A and Mediating H3K9me3, Thus Inducing Ferroptosis Resistance in Cervical Cancer Cells

Tartary buckwheat extract alleviates alcohol-induced acute and chronic liver injuries through the inhibition of oxidative stress and mitochondrial cell death pathway

Crosstalk between cystine and glutathione is critical for the regulation of amino acid signaling pathways and ferroptosis

Impact of simultaneous stimulation of 5-lipoxygenase and myeloperoxidase in human neutrophils



Effects of Ultraviolet Irradiation on Cellular Senescence in Keratinocytes Versus Fibroblasts

Investigating the Toxicity of Cu, CuO and ZnO Nanoparticles on Earthworms in Urban Soils. J Pollut Eff Cont 5: 195. doi: 10.4176/2375-4397.1000195 Page 2 of 9 Volume 5• Issue 3• 1000195 J Pollut Eff Cont, an open access journal ISSN: 2375-4397 organisms are important in the maintenance of the ecological function of the soil [30] and recycling of nutrients [28]

Respiratory burst enzymes and oxidant-antioxidant status in Nigerian children with sickle cell disease

Effect of ascorbic acid-rich diet on in vivo-induced oxidative stress

Hepatotoxicity of Cadmium Telluride Quantum Dots Induced by Mitochondrial Dysfunction

Immune function in Trachemys scripta following exposure to a predominant brevetoxin congener, PbTx-3, as a model for potential health impacts for sea turtles naturally exposed to brevetoxins

Mitochondrial uncoupling prevents cold-induced oxidative stress: a case study using UCP1 knockout mice

Compromised JMJD6 histone demethylase activity affects VHL gene repression in preeclampsia

Biomarker Responses in the Freshwater Shrimp Caridina nilotica as Indicators of Persistent Pollutant Exposure

Cystatin C: A useful marker of glomerulopathy in sickle cell disease?

Increased Urinary Cystatin-C Levels Correlate with Reduced Renal Volumes in Neonates with Intrauterine Growth Restriction

Effect of Age and Acute-Moderate Intensity Exercise on Biomarkers of Renal Health and Filtration

CYSTATIN C IN CHRONIC KIDNEY DISEASE

Copeptin Plasma Levels are Associated with Decline of Renal Function in Patients with Type 2 Diabetes Mellitus

Bioavailability Study of an Innovative Orobuccal Formulation of Glutathione

Development of a novel low-background noise blood loop model for testing blood-contacting biomaterials and medical devices in fresh human blood

Inhibition of chlorine-induced lung injury by the type 4 phosphodiesterase inhibitor rolipram

Inhibition of chlorine-induced pulmonary inflammation and edema by mometasone and budesonide

Chronic consumption of a low calorie, high polyphenol cranberry beverage attenuates inflammation and improves glucoregulation and HDL cholesterol in healthy overweight humans: a randomized controlled trial

Real-time measurements of endogenous carbon monoxide production in isolated pig lungs

A Model of Blood Component-Heart Interaction in Cardiac Ischemia-Reperfusion Injury using a Langendorff-Based Ex Vivo Assay

Relevance of hemolysis-induced tissue factor expression on monocytes in soft clot formation in alcohol-containing blood

Impaired recovery from peritoneal inflammation in a mouse model of mild dietary zinc restriction

Effects of stress-induced increases of corticosterone on circulating triglyceride levels, biliverdin concentration, and heme oxygenase expression

Characteristics of the Functional State of the Hypothalamo-Hypophyseal-Adrenocortical System in Krushinskii–Molodkina Rats

Suppression of Dendritic Cell-Derived IL-12 by Endogenous Glucocorticoids Is Protective in LPS-Induced Sepsis

Cutting Edge: De Novo Glucocorticoid Synthesis by Thymic Epithelial Cells Regulates Antigen-Specific Thymocyte Selection

Single-Cell Resolution and Quantitation of Targeted Glucocorticoid Delivery in the Thymus

Bronchial Epithelial Cells Induce Alternatively Activated Dendritic Cells Dependent on Glucocorticoid Receptor Signaling

A high-salt/high fat diet alters circadian locomotor activity and glucocorticoid synthesis in mice

Endogenous Glucocorticoid Signaling Regulates CD8(+)T Cell Differentiation and Development of Dysfunction in the Tumor Microenvironment

Somatostatin Is Essential for the Sexual Dimorphism of GH Secretion, Corticosteroid-Binding Globulin Production, and Corticosterone Levels in Mice

Activation of 5-HT1A postsynaptic receptors by NLX-101 results in functional recovery and an increase in neuroplasticity in mice with brain ischemia

mRNA expression and protein-protein interaction (PPI) network analysis of adrenal steroidogenesis in response to exposure to phthalates in rats

Effects of brown seaweed products on growth performance, plasma biochemistry, immune response, and antioxidant capacity of broiler chickens challenged with heat stress

Alleviation of Chronic Heat Stress in Broilers by Dietary Supplementation of Novel Feed Additive Combinations

Alcohol intoxications during adolescence increase motivation for alcohol in adult rats and induce neuroadaptations in the nucleus accumbens

Sex differences in traumatic stress reactivity in rats with and without a history of alcohol drinking

Serum biomarkers based neurotrauma severity scale: a study in the mice model of fluid percussion injury

Corticosterone metabolites in laying hen droppings-Effects of fiber enrichment, genotype, and daily variations

Welfare indicators in laying hens in relation to nest exclusion

Welfare and performance in layers following temporary exclusion from the litter area on introduction to the layer facility

Susceptibility and resilience to chronic social defeat stress in adolescent male mice: No correlation between social avoidance and sucrose preference

Salmonella Enteritidis infection, corticosterone levels, performance and egg quality in laying hens submitted to different methods of molting

Insights into paradoxical (REM) sleep homeostatic regulation in mice using an innovative automated sleep deprivation method

Paradoxical (REM) sleep deprivation in mice using the small-platforms-over-water method: polysomnographic analyses and melanin-concentrating hormone and hypocretin/orexin neuronal activation before, during and after deprivation

Effects of feather processing methods on quantity of extracted corticosterone in broiler chickens

Program animal welfare: Using behavioral and physiological measures to assess the well-being of animals used for education programs in zoos

Investigations in foot shock stress of variable intensity in mice: Adaptation and role of angiotensin II

Investigations on GSK-3β/NF-kB signaling in stress and stress adaptive behavior in electric foot shock subjected mice



Anti-stress effects of a GSK-3beta inhibitor, AR-A014418, in immobilization stress of variable duration in mice

Glucocorticoid receptor dimers control intestinal STAT1 and TNF-induced inflammation in mice

Depressive behavior induced by unpredictable chronic mild stress increases dentin hypersensitivity in rats

Brainstem prolactin-releasing peptide contributes to cancer anorexia-cachexia syndrome in rats

Corticosterone negative feedback is weaker during spring vs. autumn migration in a songbird (Junco hyemalis)

Hypothalamic-pituitary-adrenal axis activity is not elevated in a songbird (Junco hyemalis) preparing for migration

Glucocorticoid Receptor Signaling Is Not Required for In Vivo Adipogenesis

Isoflavones Alter Hypothalamic-Pituitary-Adrenal Axis Response Following Photoperiod Alteration

Behavioural and neurobiological consequences of macrophage migration inhibitory factor gene deletion in mice

Getting a handle on rat familiarization: The impact of handling protocols on classic tests of stress in Rattus norvegicus

Effects of elevated corticosterone on humoral innate and antibody-mediated immunity in southern leopard frog (Lithobates sphenocephalus) tadpoles

Bacterial infection disrupts established germinal center reactions through monocyte recruitment and impaired metabolic adaptation

Corticosterone mediated functional and structural plasticity in corticotropin-releasing hormone neurons

Vitamin A deficiency impairs contextual fear memory in rats: Abnormalities in the glucocorticoid pathway

Exposure to dim light at night during early development increases adult anxiety-like responses

Time-of-Day Dictates Transcriptional Inflammatory Responses to Cytotoxic Chemotherapy

Effects of cold stress and Heidelberg infection on bacterial load and immunity of chickens

Hepatic Glucocorticoid Receptor Plays a Greater Role Than Adipose GR in Metabolic Syndrome Despite Renal Compensation

Maladaptive choices by defeated rats: link between rapid approach to social threat and escalated cocaine self-administration
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Mitigating or Exacerbating Effects of Maternal-Fetal Programming of Female Mice Through the Food Choice Environment

Corticosterone administration after a single-trial contextual fear conditioning does not influence the strength and specificity of recent and remote memory in rats

Microglia in the hypothalamus respond to tumor-derived factors and are protective against cachexia during pancreatic cancer

Metabolic costs of altered growth trajectories across life transitions in amphibians

Endogenous glucocorticoids prevent gastric metaplasia by suppressing spontaneous inflammation

The Impact of Prenatal Alcohol Exposure on Hippocampal-Dependent Outcome Measures Is Influenced by Prenatal and Early-Life Rearing Conditions

Sex-specific deficits in biochemical but not behavioral responses to delay fear conditioning in prenatal alcohol exposure mice

Heat stress reduces Eimeria spp. infection and interferes with C. perfringens infection via activation of the hypothalamic-pituitary-adrenal axis

Seizure activity triggers tau hyperphosphorylation and amyloidogenic pathways

Dietary antioxidants attenuate the endocrine stress response during long-duration flight of a migratory bird

Physiological response to the odorant TMT in fully fed and calorically restricted laboratory mice

Procognitive impact of ciproxifan (a histaminergic H-3 receptor antagonist) on contextual memory retrieval after acute stress

Incubation of Negative Affect during Protracted Alcohol Withdrawal Is Age-, but Not Sex-Selective

Restraint Stress Alters Expression of Glucocorticoid Bioavailability Mediators, Suppresses Nrf2, and Promotes Oxidative Stress in Liver Tissue

Chronic circadian phase advance in male mice induces depressive-like responses and suppresses neuroimmune activation

Corticosterone inhibits GAS6 to govern hair follicle stem-cell quiescence

Variations in Phase and Amplitude of Rhythmic Clock Gene Expression across Prefrontal Cortex, Hippocampus, Amygdala, and Hypothalamic Paraventricular and Suprachiasmatic Nuclei of Male and Female Rats

Repeated allergic asthma in early versus late pregnancy differentially impacts offspring brain and behavior development

Intermittent Fasting Confers Protection in CNS Autoimmunity by Altering the Gut Microbiota

Adverse weather conditions reduce food availability and increase glucocorticoid metabolite levels in barn swallow nestlings

Faecal corticosterone metabolite assessment in socially housed male and female Wistar rats

Chronic stress induces NPD-like behavior in APPPS1 and WT mice with subtle differences in gene expression

Leptin mediates the regulation of muscle mass and strength by adipose tissue

Melancholic-Like Behaviors and Circadian Neurobiological Abnormalities in Melatonin MT   Receptor Knockout Mice

CRF1 receptor-deficiency increases cocaine reward

Relationship between footshock intensity, post-training corticosterone release and contextual fear memory specificity over time

An association between feather damaging behavior and corticosterone metabolite excretion in captive African grey parrots (  )

Overlapping life-history stages in migrating songbirds: variation in circulating testosterone and testosterone production capacity

Patterns of testosterone in three Nearctic-Neotropical migratory songbirds during spring passage



Corticosteroids Are Essential for Maintaining Cardiovascular Function in Male Mice

Phenotypic differences based on lateralization of intrahippocampal kainic acid injection in female mice

Sex-Specific Mechanisms of Resistance Vessel Endothelial Dysfunction Induced by Cardiometabolic Risk Factors

Early life stress impairs synaptic pruning in the developing hippocampus

Functional characterization of neotropical snakes peripheral blood leukocytes subsets: Linking flow cytometry cell features, microscopy images and serum corticosterone levels

Long-lasting monoaminergic and behavioral dysfunctions in a mice model of socio-environmental stress during adolescence

Animal studies in clinical MRI scanners: A custom setup for combined fMRI and deep-brain stimulation in awake rats

Time-Restricted Feeding in Mice Prevents the Disruption of the Peripheral Circadian Clocks and Its Metabolic Impact during Chronic Jetlag

Natural variation in circulating testosterone does not predict nestling provisioning rates in the northern cardinal, Cardinalis cardinalis

Testosterone might not be necessary to support female aggression in incubating northern cardinals

Nausea-Induced Conditioned Gaping Reactions in Rats Produced by High-Dose Synthetic Cannabinoid, JWH-018
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Role of the stress response and the endocannabinoid system in Delta(9)-tetrahydrocannabinol (THC)-induced nausea

The effect of crate height on the behavior of female turkeys during commercial pre-slaughter transportation

Investigation of keratinase digestion to improve steroid hormone extraction from diverse keratinous tissues

Reduction of acute mild stress corticosterone response and changes in stress-responsive gene expression in male Balb/c mice after repeated administration of a Rhodiola rosea L. root extract

Supplementation with low molecular weight peptides from fish protein hydrolysate reduces acute mild stress-induced corticosterone secretion and modulates stress responsive gene expression in mice

Dairy fat blend improves brain DHA and neuroplasticity and regulates corticosterone in mice

Physical restraint mouse models to assess immune responses under stress with or without habituation

Age-specific locomotor response to nicotine in yellow and mottled yellow A(vy)/a mice

Fecal glucocorticoid analysis as a health monitoring tool for endangered African penguins (Spheniscus demersus)

MIR205HG Is a Long Noncoding RNA that Regulates Growth Hormone and Prolactin Production in the Anterior Pituitary

Hypergravity Increases Blood-Brain Barrier Permeability to Fluorescent Dextran and Antisense Oligonucleotide in Mice

Corticosterone profiles in northern cardinals (Cardinalis cardinalis): Do levels vary through life history stages?

Restricting feeding to the active phase in middle-aged mice attenuates adverse metabolic effects of a high-fat diet

Adrenal Corticosteroid Perturbation by the Endocrine Disruptor BDE-47 in a Human Adrenocortical Cell Line and Male Rats

Leptin treatment prevents impaired hypoglycemic counterregulation induced by exposure to severe caloric restriction or exposure to recurrent hypoglycemia

Assessment of the Stress Response in North American Deermice: Laboratory and Field Validation of Two Enzyme Immunoassays for Fecal Corticosterone Metabolites

Physiological links with behavior and fitness: The acute adrenocortical response predicts trappability but not survival in male and female deermice

Mammary tumor and mastectomy synergistically promote neuroinflammation in a breast cancer survivor model

The lipocalin-type prostaglandin D synthase knockout mouse model of insulin resistance and obesity demonstrates early hypothalamic-pituitary-adrenal axis hyperactivity

Acute and long-term effects of psilocybin on energy balance and feeding behavior in mice

One size does not fit all: Monitoring faecal glucocorticoid metabolites in marsupials

3,4-Methylenedioxymethamphetamine (MDMA - Ecstasy) Decreases Neutrophil Activity Through the Glucocorticoid Pathway and Impairs Host Resistance to    Infection in Mice

Stress-induced impairment of fear extinction recall is associated with changes in neuronal activity patterns in PVT

Measurement of Fecal Corticosterone Metabolites as a Predictor of the Habituation of Rhesus Macaques (Macaca mulatta) to Jacketing

Sex- and stress-dependent effects of a single injection of ketamine on open field and forced swim behavior

Glucocorticoid response to both predictable and unpredictable challenges detected as corticosterone metabolites in collared flycatcher droppings

Effect of Embryo Thermal Stimulation on the Serum Levels of Immunoglobulins and Corticosterone, and Organ Histopathology of 1 day-old Broilers

Sources of variation in plasma corticosterone and dehydroepiandrosterone in the male northern cardinal (  ): I. Seasonal patterns and effects of stress and adrenocorticotropic hormone

Socioenvironmental stressors encountered during spaceflight partially affect the murine TCR- repertoire and increase its self-reactivity

Effects of Probiotic Therapy on Metabolic and Inflammatory Parameters of Rats With Ligature-Induced Periodontitis Associated With Restraint Stress

A novel field method for preserving African lion (Panthera leo) fecal samples for noninvasive hormone metabolite analysis()

Loss of CREBRF Reduces Anxiety-like Behaviors and Circulating Glucocorticoids in Male and Female Mice

Growth hormone regulates neuroendocrine responses to weight loss via AgRP neurons (vol 10, 662, 2019)

STAT5 ablation in AgRP neurons increases female adiposity and blunts food restriction adaptations

Hypothalamic CRH neurons orchestrate complex behaviours after stress

Three Weeks of Murine Hindlimb Unloading Induces Shifts from B to T and from Th to Tc Splenic Lymphocytes in Absence of Stress and Differentially Reduces Cell-Specific Mitogenic Responses



The difference a day makes: Breeding remodels hearing, hormones and behavior in female Cope's gray treefrogs (Hyla chrysoscelis)

Prenatal zinc reduces stress response in adult rat offspring exposed to lipopolysaccharide during gestation

Behavioral and accumbens synaptic plasticity induced by cues associated with restraint stress

Androgens sensitise mice to glucocorticoid-induced insulin resistance and fat accumulation

Continuous corticosterone delivery via the drinking water or pellet implantation: A comparative study in mice

Stress vulnerability shapes disruption of motor cortical neuroplasticity

Hypergravity exposure during gestation modifies the TCRβ repertoire of newborn mice

Thermoneutral housing exacerbates nonalcoholic fatty liver disease in mice and allows for sex-independent disease modeling (vol 23, pg 829, 2017)

Absence of gut microbial colonization attenuates the sympathoadrenal response to hypoglycemic stress in mice: implications for human neonates

Cannabis vapor self-administration elicits sex- and dose-specific alterations in stress reactivity in rats

The D1CT-7 mouse model of Tourette syndrome displays sensorimotor gating deficits in response to spatial confinement

Perinatal exposure to 50 ppb sodium arsenate induces hypothalamic-pituitary-adrenal axis dysregulation in male C57BL/6 mice

Dynamics and Correlation of Serum Cortisol and Corticosterone under Different Physiological or Stressful Conditions in Mice

Organic Cation Transporter-Mediated Accumulation of Quinolinium Salts in the LV Myocardium of Rodents

Circadian desynchronization triggers premature cellular aging in a diurnal rodent

The development of behavioral and endocrine coping styles in nestlings from urban and rural sites

Altered Lipid Partitioning and Glucocorticoid Availability in CBG-Deficient Male Mice with Diet-Induced Obesity

Probiotic treatment (Bifidobacterium longum subsp. longum 35624 (TM)) affects stress responsivity in male rats after chronic corticosterone exposure

Endurance training slows breast tumor growth in mice by suppressing Treg cells recruitment to tumors

Evaluation of the Impact of Behavioral Opportunities on Four Zoo-Housed Aardvarks (Orycteropus afer)

Targeted DNA demethylation of the Fgf21 promoter by CRISPR/dCas9-mediated epigenome editing

Repeated corticosterone injections in adult mice alter stress hormonal receptor expression in the cerebellum and motor coordination without affecting spatial learning

Differential effects of single versus repeated minocycline administration-Lack of significant interaction with chronic alcohol history

Hypothalamic-pituitary-adrenal (HPA) axis activity and anxiety-like behavior during aging: A test of the glucocorticoid cascade hypothesis in amyloidogenic APPswe/PS1dE9 mice

Calbindin Knockout Alters Sex-Specific Regulation of Behavior and Gene Expression in Amygdala and Prefrontal Cortex

Sleep Restriction Impairs Blood-Brain Barrier Function

E47 modulates hepatic glucocorticoid action

Alzheimer amyloid-beta- peptide disrupts membrane localization of glucose transporter 1 in astrocytes: implications for glucose levels in brain and blood

The contribution of the neuroendocrine system to adaption after repeated daily ozone exposure in rats

Stress Drivers of Glucose Dynamics during Ozone Exposure Measured Using Radiotelemetry in Rats

Beta-2 Adrenergic and Glucocorticoid Receptor Agonists Modulate Ozone-Induced Pulmonary Protein Leakage and Inflammation in Healthy and Adrenalectomized Rats

Increasing Adult Hippocampal Neurogenesis is Sufficient to Reduce Anxiety and Depression-Like Behaviors

Dynamic glucocorticoid-dependent regulation of Sgk1 expression in oligodendrocytes of adult male rat brain by acute stress and time of day

Maternal exposure to Western diet affects adult body composition and voluntary wheel running in a genotype-specific manner in mice

Acute sleep disruption- and high-fat diet-induced hypothalamic inflammation are not related to glucose tolerance in mice

Maternal selenium deficiency during pregnancy in mice increases thyroid hormone concentrations, alters placental function and reduces fetal growth

Maternal Selenium Deficiency in Mice Alters Offspring Glucose Metabolism and Thyroid Status in a Sexually Dimorphic Manner

Chronic Stress Induces Maladaptive Behaviors by Activating Corticotropin-Releasing Hormone Signaling in the Mouse Oval Bed Nucleus of the Stria Terminalis

Early-life stress alters affective behaviors in adult mice through persistent activation of CRH-BDNF signaling in the oval bed nucleus of the stria terminalis

Towards optimized anesthesia protocols for stereotactic surgery in rats: Analgesic, stress and general health effects of injectable anesthetics. A comparison of a recommended complete reversal anesthesia with traditional chloral hydrate monoanesthesia

Direct evidence for the involvement of intestinal reactive oxygen species in the progress of depression via the gut-brain axis

Effects of experimental chronic traffic noise exposure on adult and nestling corticosterone levels, and nestling body condition in a free-living bird

Effects of Artificial Light at Night on Avian Provisioning, Corticosterone, and Reproductive Success

In vivo imaging of CREB phosphorylation in awake-mouse brain

Urocortin3 in the Posterodorsal Medial Amygdala Mediates Stress-induced Suppression of LH Pulsatility in Female Mice

Selective decrease of cholinergic signaling from pedunculopontine and laterodorsal tegmental nuclei has little impact on cognition but markedly increases susceptibility to stress

A Body Weight Sensor Regulates Prepubertal Growth via the Somatotropic Axis in Male Rats

Behavioral and physiological response to onset and termination of social instability in female mice

Wheel access has opposing effects on stress physiology depending on social environment in female prairie voles (Microtus ochrogaster)

Activation of the HPA axis and depression of feeding behavior induced by restraint stress are separately regulated by PACAPergic neurotransmission in the mouse



The effect of group size, age and handling frequency on inter-male aggression in CD 1 mice

The neuroendocrine stress response impairs hippocampal vascular function and memory in male and female rats

Changes in maternal fecal corticosterone metabolites across lactation and in response to chronic stress

Alpha2-antiplasmin deficiency affects depression and anxiety-like behavior and apoptosis induced by stress in mice

Mental stress promotes the proliferation of endometriotic lesions in mice

Reduced brain fractalkine-CX3CR1 signaling is involved in the impaired cognition of streptozotocin-treated mice

A transient reduction in circulating corticosterone reduces object neophobia in male house sparrows

Long-term Effects of Maternal Separation on Anxiety-Like Behavior and Neuroendocrine Parameters in Adult Balb/c Mice

Flowerpot method for rapid eye movement sleep deprivation does not induce stress as defined by elevated serum corticosterone level in rats

Stress experience and hormone feedback tune distinct components of hypothalamic CRH neuron activity

Comparison of blood sampling methods for plasma corticosterone measurements in mice associated with minimal stress-related artefacts

Anti-stress and Antioxidant Effects of Non-Centrifuged Cane Sugar, Kokuto, in Restraint- Stressed Mice

Effects of p-Hydroxybenzaldehyde and p-Hydroxyacetophenone from Non-centrifuged Cane Sugar, Kokuto, on Serum Corticosterone, and Liver Conditions in Chronically Stressed Mice Fed with a High-fat Diet

Zinc Prevents Sickness Behavior Induced by Lipopolysaccharides after a Stress Challenge in Rats

An Intact Kruppel-like factor 9 Gene Is Required for Acute Liver Period 1 mRNA Response to Restraint Stress

Developmental outcomes after gestational antidepressant treatment with sertraline and its discontinuation in an animal model of maternal depression

Elevated stress hormone levels and antidepressant treatment starting before pregnancy affect maternal care and litter characteristics in an animal model of depression

Effectiveness of Different Corticosterone Administration Methods to Elevate Corticosterone Serum Levels, Induce Depressive-Like Behavior, and Affect Neurogenesis Levels in Female Rats

Elevated intrathymic sphingosine-1-phosphate promotes thymus involution during sepsis

Mixed housing with DBA/2 mice induces stress in C57BL/6 mice: implications for interventions based on social enrichment

AT1 receptor blocker losartan protects against mechanical ventilation-induced diaphragmatic dysfunction

A happier rat pack: The impacts of tickling pet store rats on human-animal interactions and rat welfare

<Go to ISI>://WOS:000432759600011

Chronic cerebral hypoperfusion in male rats results in sustained HPA activation and hyperinsulinemia

Altered Acoustic Startle Reflex, Prepulse Inhibition, and Peripheral Brain-Derived Neurotrophic Factor in Morphine Self-Administered Rats

Stress Evaluation of Mouse Husbandry Environments for Improving Laboratory Animal Welfare

The ethanol extract of Aquilariae Lignum ameliorates hippocampal oxidative stress in a repeated restraint stress mouse model

An Adrenalectomy Mouse Model Reflecting Clinical Features for Chronic Fatigue Syndrome

Distinct immune and transcriptomic profiles in dominant versus subordinate males in mouse social hierarchies

Hind limb unloading, a model of spaceflight conditions, leads to decreased B lymphopoiesis similar to aging

Leptin action through hypothalamic nitric oxide synthase-1-expressing neurons controls energy balance

Heat stress decreases egg production of laying hens by inducing apoptosis of follicular cells via activating the FasL/Fas and TNF-alpha systems

Repetitive restraint stress changes spleen immune cell subsets through glucocorticoid receptor or beta-adrenergic receptor in a stage dependent manner

Antidepressant-Like Effects of Sanggenon G, Isolated from the Root Bark of   , in Rats: Involvement of the Serotonergic System

Some dystrophy phenotypes of dystrophin-deficient mdx mice are exacerbated by mild, repetitive daily stress

The unconditioned fear response in dystrophin-deficient mice is associated with adrenal and vascular function

SIRT3 mediates hippocampal synaptic adaptations to intermittent fasting and ameliorates deficits in APP mutant mice

The Eco-Technical Interface: Atuning to the Instrumental

Sex differences in the long-term effects of past stress on alcohol self-administration, glucocorticoid sensitivity and phosphodiesterase 10A expression

Hormonal and molecular effects of restraint stress on formalin-induced pain-like behavior in male and female mice

Regional gray matter oligodendrocyte- and myelin-related measures are associated with differential susceptibility to stress-induced behavior in rats and humans

Transcriptomic profiles of stress susceptibility and resilience in the amygdala and hippocampus

Metabolic and Behavioral Effects of Ractopamine at Continuous Low Levels in Rats under Stress

Immune-Endocrine Links to Gregariousness in Wild House Mice

Early life sleep disruption potentiates lasting sex-specific changes in behavior in genetically vulnerable Shank3 heterozygous autism model mice

An association between neuropeptide Y levels and leukocyte subsets in stress-exacerbated asthmatic mice

Corticosterone Blocks Ovarian Cyclicity and the LH Surge via Decreased Kisspeptin Neuron Activation in Female Mice

Exogenous Flupirtine as Potential Treatment for CLN3 Disease



Chronic MAP4343 reverses escalated alcohol drinking in a mouse model of alcohol use disorder

Cohabitation with an Ehrlich tumor-bearing cagemate induces immune but not behavioral changes in male mice

Choroidal Thickness is Increased following Restraint Stress in Rats

Immunomodulatory Effect of the Consciousness Energy Healing Treated Novel Test Formulation

Nutritional Supplement of Hatchery Eggshell Membrane Improves Poultry Performance and Provides Resistance against Endotoxin Stress

RFamide-Related Peptide Neurons Modulate Reproductive Function and Stress Responses

The effects of mining machinery noise of different frequencies on the behaviour, faecal corticosterone and tissue morphology of wild mice (Mus musculus)

Social Defeat Stress during Early Adolescence Confers Resilience against a Single Episode of Prolonged Stress in Adult Rats

A Rat Immobilization Model Based on Cage Volume Reduction: A Physiological Model for Bed Rest?

Corticosterone regulation in house sparrows invading Senegal

Socioemotional deficit and HPA axis time response in high compulsive rats selected by schedule-induced polydipsia

Chronic unpredictable stress shifts rat behavior from exploration to exploitation

Antidepressant-like effect of male mating behavior through oxytocin-induced CREB signaling

An extensive and dynamic trans-omic network illustrating prominent regulatory mechanisms in response to insulin in the liver

Context dependent variation in corticosterone and phenotypic divergence of Rana arvalis populations along an acidification gradient

Corticosterone in three species of free-ranging watersnakes: Testing for reproductive suppression and an association with body condition

Early Blood Profile of C57BL/6 Mice Exposed to Chronic Unpredictable Stress

Cognition, personality, and stress in budgerigars, Melopsittacus undulatus

Enkephalin knockout male mice are resistant to chronic mild stress

Sleep supports cued fear extinction memory consolidation independent of circadian phase

Egg Incubation Temperature Affects Development of Innate Immune Function in Nestling American Robins (Turdus migratorius)

Effect of Hypericum perforatum Extract in an Experimental Model of Binge Eating in Female Rats

Voluntary exercise during extinction of auditory fear conditioning reduces the relapse of fear associated with potentiated activity of striatal direct pathway neurons

Early life diets with prebiotics and bioactive milk fractions attenuate the impact of stress on learned helplessness behaviours and alter gene expression within neural circuits important for stress resistance

Standing Variation and the Capacity for Change: Are Endocrine Phenotypes More Variable Than Other Traits?

Glucocorticoid regulation of diurnal spine plasticity in the murine ventromedial prefrontal cortex

Uterine Artery Flow and Offspring Growth in Long-Evans Rats following Maternal Exposure to Ozone during Implantation

Ozone Exposure During Implantation Increases Serum Bioactivity in HTR-8/SVneo Trophoblasts

Systemic metabolic derangement, pulmonary effects, and insulin insufficiency following subchronic ozone exposure in rats

Discovery of a NAPE-PLD inhibitor that modulates emotional behavior in mice

Effect of a Synbiotic Supplement on Fear Response and Memory Assessment of Broiler Chickens Subjected to Heat Stress

Altered vasopressin and natriuretic peptide levels in a rat model of spinal cord injury: implications for the development of polyuria

Neonatal pain and reduced maternal care alter adult behavior and hypothalamic-pituitary-adrenal axis reactivity in a sex-specific manner

Conditional Deletions of Hdc Confirm Roles of Histamine in Anaphylaxis and Circadian Activity but Not in Autoimmune Encephalomyelitis

Leptin receptor signaling is required for intact hypoglycemic counterregulation: A study in male Zucker rats

Consuming a ketogenic diet leads to altered hypoglycemic counter-regulation in mice

Cyclooxygenase-2 expression in hepatocytes attenuates non-alcoholic steatohepatitis and liver fibrosis in mice

Mouse models of maternal immune activation: Mind your caging system!

A multifactorial evaluation of different reproductive rhythms and housing systems for improving welfare in rabbit does

Impact of PACAP and PAC1 receptor deficiency on the neurochemical and behavioral effects of acute and chronic restraint stress in male C57BL/6 mice

Impact of chronic variable stress on neuroendocrine hypothalamus and pituitary in male and female C57BL/6J mice

Chronic-Stress-Induced Behavioral Changes Associated with Subregion-Selective Serotonin Cell Death in the Dorsal Raphe

Microglia depletion in early life programs persistent changes in social, mood-related, and locomotor behavior in male and female rats

Fighting Females: Neural and Behavioral Consequences of Social Defeat Stress in Female Mice

Remote CB1 receptor antagonist administration reveals multiple sites of tonic and phasic endocannabinoid neuroendocrine regulation

The Impact of Sex on Changes in Plasma Corticosterone and Cotinine Levels Induced by Nicotine in C57BL/6J Mice

Monobutyrin and monovalerin improve gut-blood-brain biomarkers and alter gut microbiota composition in high-fat fed apolipoprotein-E-knockout rats

Treadmill exercise ameliorates ischemia-induced brain edema while suppressing Na  /H   exchanger 1 expression

Thermoneutrality Alters Gastrointestinal Antigen Passage Patterning and Predisposes to Oral Antigen Sensitization in Mice

Social stress and escalated drug self-administration in mice I. Alcohol and corticosterone



Acute stress in adulthood impoverishes social choices and triggers aggressiveness in preclinical models

Androgen and glucocorticoid production in the male killer whale (  ): influence of age, maturity, and environmental factors

Combinatorial actions of glucocorticoid and mineralocorticoid stress hormone receptors are required for preventing neurodegeneration of the mouse hippocampus

Short-term hyperprolactinemia decreases allergic inflammatory response of the lungs

Attenuated allergic inflammatory response in the lungs during lactation

Short-term mastication after weaning upregulates GABAergic signalling and reduces dendritic spine in thalamus

A novel mouse model for vulnerability to alcohol dependence induced by early-life adversity

Maternal behavior and offspring resiliency to maternal separation in C57Bl/6 mice

Effects of sleep restriction during pregnancy on the mother and fetuses in rats

Maternal care modulates the febrile response to lipopolysaccharide through differences in glucocorticoid receptor sensitivity in the rat

Proteomic and microbiota analyses of the oral cavity during psychological stress

Intestinal gluconeogenesis is crucial to maintain a physiological fasting glycemia in the absence of hepatic glucose production in mice

Metabolic, stress, and inflammatory biomarker responses to glucose administration in Fischer-344 rats: intraperitoneal vs. oral delivery

In contrast to its anti-inflammatory and anti-apoptotic peripheral effect, levosimendan failed to induce a long-term neuroprotective effect in a rat model of mild septic encephalopathy: a pilot study

Neuroinflammation: effect of surgical stress compared to anaesthesia and effect of physostigmine

Estradiol regulates voltage-gated potassium currents in corticotropin-releasing hormone neurons

Blood-feeding ectoparasites as developmental stressors: Does corticosterone mediate effects of mite infestation on nestling growth, immunity and energy availability?

Ectoparasites as developmental stressors: Effects on somatic and physiological development

Glucocorticoid-induced microRNA-511 protects against TNF by down-regulating TNFR1

Changes in C57BL6 Mouse Hippocampal Transcriptome Induced by Hypergravity Mimic Acute Corticosterone-Induced Stress

Cistromic Reprogramming of the Diurnal Glucocorticoid Hormone Response by High-Fat Diet

Endogenous hepatic glucocorticoid receptor signaling coordinates sex-biased inflammatory gene expression

Silencing of maternal hepatic glucocorticoid receptor is essential for normal fetal development in mice

Estrogen Deficiency Promotes Hepatic Steatosis via a Glucocorticoid Receptor-Dependent Mechanism in Mice

Effects of temperature on plasma corticosterone in a native lizard

Association between intravenous ketamine-induced stress hormone levels and long-term fear memory renewal in Sprague-Dawley rats

Subchronic stress effects on vascular reactivity in C57BL/6 strain mice

Seasonal Variation in Fecal Glucocorticoid Levels and Their Relationship to Reproductive Success in Captive Populations of an Endangered Parrot

Excessive Sensory Stimulation during Development Alters Neural Plasticity and Vulnerability to Cocaine in Mice

Social stress is lethal in the mdx model of Duchenne muscular dystrophy

The effects of social interaction and environmental enrichment on the space use, behaviour and stress of owned housecats facing a novel environment

Social stress in adolescents induces depression and brain-region-specific modulation of the transcription factor MAX

Success despite the stress: violet-green swallows increase glucocorticoids and maintain reproductive output despite experimental increases in flight costs

Characterization and longitudinal monitoring of serum androgens and glucocorticoids during normal pregnancy in the killer whale (  )

A nutty idea: Exploring a novel method using a hazelnut cocoa spread to temporarily increase maternal care behavior within a rat litter

Comparison of commercial ELISA assays for quantification of corticosterone in serum

Late-onset renal hypertrophy and dysfunction in mice lacking CTRP1

PAC1 receptor antagonism in the bed nucleus of the stria terminalis (BNST) attenuates the endocrine and behavioral consequences of chronic stress

Modulation in Wistar rats of blood corticosterone compartmentation by sex and a cafeteria diet

Stress responses in captive Crocodylus moreletii associated with metal exposure*

The adipokine FABP4 is a key regulator of neonatal glucose homeostasis

Run access, hutch size and time-of-day affect welfare-relevant behaviour and faecal corticosterone in pair-housed pet rabbits

Chronic stress physically spares but functionally impairs innate-like invariant T cells

Stress-elicited glucocorticoid receptor signaling upregulates TIGIT in innate like invariant T lymphocytes

Differential Responses of the HPA Axis to Mild Blast Traumatic Brain Injury in Male and Female Mice

Validation of a non-invasive assessment technique for quantifying faecal glucocorticoid metabolite concentrations in the short-beaked echidna (Tachyglossus aculeatus)

Contributions of water-borne corticosterone as one non-invasive biomarker in assessing nitrate pollution stress in tadpoles of Rana temporaria

5-HT1A receptors on mature dentate gyrus granule cells are critical for the antidepressant response

Impaired adrenal medullary function in a mouse model of depression induced by unpredictable chronic stress

Impact of scorpion venom as an acute stressor on the neuroendocrine-immunological network



Anandamide modulation of circadian- and stress-dependent effects on rat short-term memory

Role of 11 beta-HSD type 1 in abnormal HPA axis activity during immune-mediated arthritis

A broader phenotype of persistence emerges from individual differences in response to extinction

Short-term responses of Rana arvalis tadpoles to pH and predator stress: adaptive divergence in behavioural and physiological plasticity?

Preclinical validation of the micropipette-guided drug administration (MDA) method in the maternal immune activation model of neurodevelopmental disorders

A novel murine model to study the impact of maternal depression and antidepressant treatment on biobehavioral functions in the offspring

Somatostatin interneurons in the prefrontal cortex control affective state discrimination in mice

Repetitive Blast Promotes Chronic Aversion to Neutral Cues Encountered in the Peri-Blast Environment

Individual housing of male C57BL/6J mice after weaning impairs growth and predisposes for obesity

Stress-Induced Alterations of Norepinephrine Release in the Bed Nucleus of the Stria Terminalis of Mice

Limited Brain Metabolism Changes Differentiate between the Progression and Clearance of Rabies Virus

The G209R Mutant Mouse as a Model for Human PCSK1 Polyendocrinopathy

Correlating bacterial shedding with fecal corticosterone levels and serological responses from layer hens experimentally infected with    Typhimurium

Decreased maternal behavior and anxiety in ephrin-A5 -/- mice

Antidepressive Effects of Kamishoyosan through 5-HT1AReceptor and PKA-CREB-BDNF Signaling in the Hippocampus in Postmenopausal Depression-Model Mice

Effects of in ovo injection of nano-selenium and nano-zinc oxide and high eggshell temperature during late incubation on antioxidant activity, thyroid and glucocorticoid hormones and some blood metabolites in broiler hatchlings

Sexual Conspecific Aggressive Response (SCAR): A Model of Sexual Trauma that Disrupts Maternal Learning and Plasticity in the Female Brain

Cell Types Promoting Goosebumps Form a Niche to Regulate Hair Follicle Stem Cells

Sex and age specific effects of delta-9-tetrahydrocannabinol during the periadolescent period in the rat: The unique susceptibility of the prepubescent animal

Influence of corticosterone on growth, home-cage activity, wheel running, and aerobic capacity in house mice selectively bred for high voluntary wheel-running behavior

Genotype-Related Effect of Crowding Stress on Blood Pressure and Vascular Function in Young Female Rats

Offspring susceptibility to metabolic alterations due to maternal high-fat diet and the impact of inhaled ozone used as a stressor

Lineage- and Sex-Dependent Behavioral and Biochemical Transgenerational Consequences of Developmental Exposure to Lead, Prenatal Stress, and Combined Lead and Prenatal Stress in Mice

Developmental exposures to ultrafine particle air pollution reduces early testosterone levels and adult male social novelty preference: Risk for children's sex-biased neurobehavioral disorders

Developmental Lead Exposure and Prenatal Stress Result in Sex-Specific Reprograming of Adult Stress Physiology and Epigenetic Profiles in Brain

Altitudinal Effects on Innate Immune Response of a Subterranean Rodent

Individual Differences in Ethanol Drinking and Seeking Behaviors in Rats Exposed to Chronic Intermittent Ethanol Vapor Exposure is Associated with Altered CaMKII Autophosphorylation in the Nucleus Accumbens Shell

Abstinence from prolonged ethanol exposure affects plasma corticosterone, glucocorticoid receptor signaling and stress-related behaviors

Lateral hypothalamic neuronal ensembles regulate pre-sleep nest-building behavior

Sepsis survivor mice exhibit a behavioral endocrine syndrome with ventral hippocampal dysfunction

Alterations in circadian entrainment precede the onset of depression-like behavior that does not respond to fluoxetine

Cytokine and endocrine parameters in mouse chronic social defeat: Implications for translational 'cross-domain' modeling of stress-related brain disorders

Prenatal ozone exposure programs a sexually dimorphic susceptibility to high-fat diet in adolescent Long Evans rats

Dietary arachidonic acid improves age-related excessive enhancement of the stress response

Loss of dopaminergic neurons occurs in the ventral tegmental area and hypothalamus of rats following chronic stress: Possible pathogenetic loci for depression involved in Parkinson's disease

Biomarkers in the Rat Hippocampus and Peripheral Blood for an Early Stage of Mental Disorders Induced by Water Immersion Stress

Genome-wide variation in DNA methylation is associated with stress resilience and plumage brightness in a wild bird

Individual variation in natural or manipulated corticosterone does not covary with circulating glucose in a wild bird

Plumage manipulation alters associations between behaviour, physiology, the internal microbiome and fitness

Achromatic plumage brightness predicts stress resilience and social interactions in tree swallows (Tachycineta bicolor)

Aggravating effects of treadmill exercises during the early-onset period in a rat traumatic brain injury model: When should rehabilitation exercises be initiated?

Dietary restriction improves repopulation but impairs lymphoid differentiation capacity of hematopoietic stem cells in early aging

Tim-3 adapter protein Bat3 acts as an endogenous regulator of tolerogenic dendritic cell function

Stress Levels in Captured River Otters (Lontra Canadensis) Decreased after Transportation to Reintroduction Sites

High fat diet induces obesity, alters eating pattern and disrupts corticosterone circadian rhythms in female ICR mice

Silymarin ameliorates experimentally induced depressive like behavior in rats: Involvement of hippocampal BDNF signaling, inflammatory cytokines and oxidative stress response

Attenuation of acute restraint stress-induced depressive like behavior and hippocampal alterations with protocatechuic acid treatment in mice

Protocatechuic acid attenuates chronic unpredictable mild stress induced-behavioral and biochemical alterations in mice

Flattening of circadian glucocorticoid oscillations drives acute hyperinsulinemia and adipocyte hypertrophy

Stress axis variability is associated with differential ozone-induced lung inflammatory signaling and injury biomarker response



Ozone-dependent increases in lung glucocorticoids and macrophage response: Effect modification by innate stress axis function

Corticosterone determination in bronchoalveolar lavage fluid and its relationship to free and total plasma corticosterone

Ozone modifies the metabolic and endocrine response to glucose: Reproduction of effects with the stress hormone corticosterone

Mapping acute systemic effects of inhaled particulate matter and ozone: multiorgan gene expression and glucocorticoid activity

Extra-adrenal glucocorticoids contribute to the postprandial increase of circulating leptin in mice

Vulnerable and resilient cognitive performance related to early life stress: The potential mediating role of dopaminergic receptors in the medial prefrontal cortex of adult mice

Temporal and region-specific effects of sleep fragmentation on gut microbiota and intestinal morphology in Sprague Dawley rats

Consumption of fire ants, an invasive predator and prey of native lizards, may enhance immune functions needed to combat envenomation

Fluoxetine treatment ameliorates depression induced by perinatal arsenic exposure via a neurogenic mechanism

Effect of Overcrowding on Hair Corticosterone Concentrations in Juvenile Male Wistar Rats

Developmental temperature predicts the adult response to stressors in a free-living passerine

High Protein Diet Feeding Aggravates Hyperaminoacidemia in Mice Deficient in Proglucagon-Derived Peptides

ZBTB32 performs crosstalk with the glucocorticoid receptor and is crucial in glucocorticoid responses to starvation

Reprogramming of glucocorticoid receptor function by hypoxia

Combined glucocorticoid resistance and hyperlactatemia contributes to lethal shock in sepsis

Isolation stress and chronic mild stress induced immobility in the defensive burying behavior and a transient increased ethanol intake in Wistar rats

Sex and stressor modality influence acute stress-induced dynamic changes in corticolimbic endocannabinoid levels in adult Sprague Dawley rats

The lingering impact of stress: brief acute glucocorticoid exposure has sustained, dose-dependent effects on reproduction

Responses to Domestic Cat Chemical Signals are Modulated by Early Olfactory Experience in the House Mouse

Exposure to Acute Psychosocial Stress Disrupts the Luteinizing Hormone Surge Independent of Estrous Cycle Alterations in Female Mice

Gestational buprenorphine exposure: Effects on pregnancy, development, neonatal opioid withdrawal syndrome, and behavior in a translational rodent model

Individual-based analysis of hair corticosterone reveals factors influencing chronic stress in the American pika

An evaluation of methods for measuring stress in broiler chickens

Neonatal Genistein Exposure and Glucocorticoid Signaling in the Adult Mouse Uterus

Early life stress causes sex-specific changes in adult fronto-limbic connectivity that differentially drive learning

Alpha(2)-adrenergic dysregulation in congenic DxH recombinant inbred mice selectively bred for a high fear-sensitized (H-FSS) startle response

Parks, pikas and physiological stress: Implications for long-term monitoring of an NPS climate-sensitive sentinel species

Characterizing predictors of survival in the American pika (  )

Stress hormone concentration in Rocky Mountain populations of the American pika (Ochotona princeps)

Relating Sub-Surface Ice Features to Physiological Stress in a Climate Sensitive Mammal, the American Pika (  )

When can we measure stress noninvasively? Postdeposition effects on a fecal stress metric confound a multiregional assessment

Inflammation and oxidative stress are elevated in the brain, blood, and adrenal glands during the progression of post-traumatic stress disorder in a predator exposure animal model

Food access modifies GnIH, but not CRH, cell number in the hypothalamus in a female songbird

Flexibility in an emergency life-history stage: acute food deprivation prevents sickness behaviour but not the immune response

Harvesting-induced stress in broilers: Comparison of a manual and a mechanical harvesting method under field conditions

Echinococcus multilocularis infection in the field vole (Microtus agrestis): an ecological model for studies on transmission dynamics

Establishment and development of Echinococcus multilocularis metacestodes in the common vole (Microtus arvalis) after oral inoculation with parasite eggs

Microbiota regulate social behaviour via stress response neurons in the brain

Novel Antidepressant Candidate Ro-05 Modulated Glucocorticoid Receptors Activation and Fkbp5 Expression in Chronic Mild Stress Model in Rats

Stress rapidly suppresses in vivo LH pulses and increases activation of RFRP-3 neurons in male mice

Acute Psychosocial Stress Inhibits LH Pulsatility and Kiss1 Neuronal Activation in Female Mice

Blocking glucocorticoid signaling in osteoblasts and osteocytes prevents mechanical unloading-induced cortical bone loss

The persistent effects of corticosterone administration during lactation on the physiology of maternal and offspring mitochondria

Social instability is an effective chronic stress paradigm for both male and female mice

Elucidation of the mechanisms underlying tumor aggravation by the activation of stress-related neurons in the paraventricular nucleus of the hypothalamus

Corticosterone mediates FKBP51 signaling and inflammation response in the trigeminal ganglion in chronic stress-induced corneal hyperalgesia mice

Fatty acid amide hydrolase inhibition and N-arachidonoylethanolamine modulation by isoflavonoids: A novel target for upcoming antidepressants

Oral Administration of Corticosterone at Stress-Like Levels Drives Microglial but Not Vascular Disturbances Post-Stroke

Sustained administration of corticosterone at stress-like levels after stroke suppressed glial reactivity at sites of thalamic secondary neurodegeneration

Hyperactivation of sympathetic nerves drives depletion of melanocyte stem cells



Timing of Food Intake Drives the Circadian Rhythm of Blood Pressure

Extended Wakefulness: Compromised Metabolics in and Degeneration of Locus Ceruleus Neurons

DHCR24, a Key Enzyme of Cholesterol Synthesis, Serves as a Marker Gene of the Mouse Adrenal Gland Inner Cortex

FKBP5 expression is related to HPA flexibility and the capacity to cope with stressors in female and male house sparrows

Gene expression in the female tree swallow brain is associated with inter- and intra-population variation in glucocorticoid levels

Role of Endogenous and Exogenous Corticosterone on Behavioral and Cognitive Responses to Low-Pressure Blast Wave Exposure

Hippocampal mitochondrial dysfunction and psychiatric-relevant behavioral deficits in spinocerebellar ataxia 1 mouse model

Potential endocrine correlation with exposure to domoic acid in Southern Right Whale (Eubalaena australis) at the Peninsula Valdes breeding ground

Evidence for fasting induced extra-adrenal steroidogenesis in the male brown anole, Anolis sagrei

Chronic stress from fishing gear entanglement is recorded in baleen from a bowhead whale (Balaena mysticetus)

Cortisol/glucocorticoid receptor: a critical mediator of the ovulatory process and luteinization in human periovulatory follicles

Repeated unpredictable stress and social isolation induce chronic HPA axis dysfunction and persistent abnormal fear memory

Enhanced Fear Memories and Altered Brain Glucose Metabolism (F-18-FDG-PET) following Subanesthetic Intravenous Ketamine Infusion in Female Sprague-Dawley Rats

The paradox of hearing at the lek: auditory sensitivity increases after breeding in female gray treefrogs (Hyla chrysoscelis)

Binge Drinking and Intergenerational Implications: Parental Preconception Alcohol Impacts Offspring Development in Rats

Urbanization and maternal hormone transfer: Endocrine and morphological phenotypes across ontogenetic stages

Serum amyloid A (SAA) is an early biomarker of influenza virus disease in BALB/c, C57BL/2, Swiss-Webster, and DBA.2 mice

Effects of methylmercury and food stress on migratory activity in song sparrows, Melospiza melodia

Circulating and Excreted Corticosteroids and Metabolites, Hematological, and Serum Chemistry Parameters in the Killer Whale (Orcinus orca) Before and After a Stress Response

Shift of Maternal Gut Microbiota of Tibetan Antelope (Pantholops hodgsonii) During the Periparturition Period

Corticosterone does not have a role in temperature sex reversal in the central bearded dragon (Pogona vitticeps)

Differing physiological and behavioral responses to anthropogenic factors between resident and non-resident African elephants at Mpala Ranch, Laikipia County, Kenya

Social isolation exacerbates acute ozone inhalation induced pulmonary and systemic health outcomes

Silibinin inhibits acetylcholinesterase activity and amyloid β peptide aggregation: a dual-target drug for the treatment of Alzheimer's disease

Cholinergic leukocytes in sepsis and at the neuroimmune junction in the spleen

The central histamine level in rat model of vascular dementia

Serum Level and Activity of Butylcholinesterase: A Biomarker for Post-Stroke Dementia

Clicking" fragment leads to novel dual-binding cholinesterase inhibitors"

Laser captured hepatocytes show association of butyrylcholinesterase gene loss and fibrosis progression in hepatitis C-infected drug users

Pulmonary Delivery of Butyrylcholinesterase as a Model Protein to the Lung

Molecular characterization and polymorphisms of butyrylcholinesterase in cynomolgus macaques

Butyrylcholinesterase nanocapsule as a long circulating bioscavenger with reduced immune response

Butyrylcholinesterase is a potential biomarker for Sudden Infant Death Syndrome
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Carbenoxolone Disodium Treatment for Canine Pituitary-Dependent Hyperadrenocorticism

The association between the cortisol and cortisone awakening responses

Seasonal dynamics of agonistic behavior and hormones in an ex situ all-male colony of large flying foxes

First Look into the Use of Fish Scales as a Medium for Multi-Hormone Stress Analyses

Cortisol induces follicle regression, while FSH prevents cortisol-induced follicle regression in pigs

Diurnal Patterns for Cortisol, Cortisone and Agouti-Related Protein in Human Cerebrospinal Fluid and Blood

cAMP modulation during sheep oocyte maturation delays progression of meiosis without affecting oocyte parthenogenetic developmental competence



Sphingosine-1-phosphate inhibits differentiation of C3H10T1/2 cells into adipocyte

Reciprocal bystander effect between α-irradiated macrophage and hepatocyte is mediated by cAMP through a membrane signaling pathway

Agarwood Inhibits Histamine Release from Rat Mast Cells and Reduces Scratching Behavior in Mice: Effect of Agarwood on Histamine Release and Scratching Behavior

Bacillus anthracis Edema Toxin Increases Fractional Free Water and Sodium Reabsorption in an Isolated Perfused Rat Kidney Model

Single-nucleotide polymorphisms of the dopamine D2 receptor increase inflammation and fibrosis in human renal proximal tubule cells

Genetic KCa3.1-deficiency produces locomotor hyperactivity and alterations in cerebral monoamine levels

B. anthracis edema toxin increases cAMP levels and inhibits phenylephrine-stimulated contraction in a rat aortic ring model

Calcium influx enhances neuropeptide activation of ecdysteroid hormone production by mosquito ovaries

Effects of caffeine on circadian phase, amplitude and period evaluated in cells and peripheral organs in PER2::LUCIFERASE mice

CD36 protein influences myocardial Ca2+ homeostasis and phospholipid metabolism: conduction anomalies in CD36-deficient mice during fasting

Autocrine regulation of macrophage activation via exocytosis of ATP and activation of P2Y11 receptor

Shock and lethality with anthrax edema toxin in rats are associated with reduced arterial responsiveness to phenylephrine and are reversed with adefovir

mem-iLID, a fast and economic protein purification method

Cadmium inhibits mouse sperm motility through inducing tyrosine phosphorylation in a specific subset of proteins

Cyclic AMP Effectors Regulate Myometrial Oxytocin Receptor Expression

Changes in cAMP effector predominance are associated with increased oxytocin receptor expression in twin but not infection-associated or idiopathic preterm labour

(S)-alpha-chlorohydrin inhibits protein tyrosine phosphorylation through blocking cyclic AMP - protein kinase A pathway in spermatozoa

Hexavalent chromium affects sperm motility by influencing protein tyrosine phosphorylation in the midpiece of boar spermatozoa

cAMP controls the balance between dormancy and activation of primordial follicles in mouse ovaries

Hypoglycosylated hFSH Has Greater Bioactivity Than Fully Glycosylated Recombinant hFSH in Human Granulosa Cells

Signaling pathways involved in human sperm hyperactivated motility stimulated by Zn2+

Host cell type-dependent translocation and PhoP-mediated positive regulation of the effector SseK1 of

Molecular and Cellular Effects Induced in Mytilus galloprovincialis Treated with Oxytetracycline at Different Temperatures

Amyloid beta-induced impairments on mitochondrial dynamics, hippocampal neurogenesis, and memory are restored by phosphodiesterase 7 inhibition

Cyanobacteriochrome-based photoswitchable adenylyl cyclases (cPACs) for broad spectrum light regulation of cAMP levels in cells (vol 293, pg 8473, 2018)

Dual signal transduction pathways activated by TSH receptors in rat primary tanycyte cultures

Effect of cryopreservation on human granulosa cell viability and responsiveness to gonadotropin

Synthesis, biological activities and pharmacokinetic properties of new fluorinated derivatives of selective PDE4D inhibitors

New insights into selective PDE4D inhibitors: 3-(Cyclopentyloxy)-4-methoxybenzaldehyde O-(2-(2,6-dimethylmorpholino)-2-oxoethyl) oxime (GEBR-7b) structural development and promising activities to restore memory impairment

Follicle-stimulating hormone potentiates the steroidogenic activity of chorionic gonadotropin and the anti-apoptotic activity of luteinizing hormone in human granulosa-lutein cells

Restoring multidrug resistance-associated protein 3 attenuates cell proliferation in the polycystic kidney

Intracellular sites of AQP2 S256 phosphorylation identified using inhibitors of the AQP2 recycling itinerary

Growth on glucose decreases cAMP-CRP activity while paradoxically increasing intracellular cAMP in the light-organ symbiont

Novel Template Plasmids pCyaA'-Kan and pCyaA'-Cam for Generation of Unmarked Chromosomal cyaA' Translational Fusion to T3SS Effectors in Salmonella

Exploitation of Cholane Scaffold for the Discovery of Potent and Selective Farnesoid X Receptor (FXR) and G-Protein Coupled Bile Acid Receptor 1 (GP-BAR1) Ligands

An exploratory investigation of various modes of action and potential adverse outcomes of fluoxetine in marine mussels

Cyclic-AMP mediated regulation of ABCB mRNA expression in mussel haemocytes

A primary culture system of mouse thick ascending limb cells with preserved function and uromodulin processing

Identification of a Novel Protein Kinase A Inhibitor by Bioluminescence-Based Screening

Protein kinase A inhibition induces EPAC-dependent acrosomal exocytosis in human sperm

Prenatal ethanol exposure and placental hCG and IGF2 expression

Deletion of the serine protease CAP2/Tmprss4 leads to dysregulated renal water handling upon dietary potassium depletion

Blood Group O-Dependent Cellular Responses to Cholera Toxin: Parallel Clinical and Epidemiological Links to Severe Cholera

Chlamydia trachomatis targets mitochondrial dynamics to promote intracellular survival and proliferation

Differential impact of acute and prolonged cAMP agonist exposure on protein kinase A activation and human myometrium contractile activity

Regulation of the ahpC Gene Encoding Alkyl Hydroperoxide Reductase in Mycobacterium

Development and Application of Human Renal Proximal Tubule Epithelial Cells for Assessment of Compound Toxicity

Quantitative proteomic profiling indicates the difference in reproductive efficiency between Meishan and Duroc boar spermatozoa

Regulation of blood pressure, oxidative stress and AT1R by high salt diet in mutant human dopamine D5 receptor transgenic mice

EscE (Orf13 Protein) Is a Type III Secretion System-Secreted Protein That Is Required for the Injection of Effectors, Secretion of Translocators, and Pathogenesis in Fish



Enterotoxigenic Escherichia coli secretes a highly conserved mucin-degrading metalloprotease to effectively engage intestinal epithelial cells

Immunogenicity and Protective Efficacy against Enterotoxigenic       Colonization following Intradermal, Sublingual, or Oral Vaccination with EtpA Adhesin

Discovery of Novel Adenylyl Cyclase Inhibitor by Cell-Based Screening

Induction of Peptidylarginine Deiminase 2 and 3 by Dibutyryl cAMP via cAMP-PKA Signaling in Human Astrocytoma U-251MG cells

Association of arginine vasopressin surrogate marker urinary copeptin with severity of autosomal dominant polycystic kidney disease (ADPKD)

H295R expression of melanocortin 2 receptor accessory protein results in ACTH responsiveness

Dopamine increases HIV entry into macrophages by increasing calcium release via an alternative signaling pathway

Butyrate attenuates lipolysis in adipocytes co-cultured with macrophages through non-prostaglandin E2-mediated and prostaglandin E2-mediated pathways

Multiple Mechanisms of Flaxseed: Effectiveness in Inflammatory Bowel Disease

Sphingosine-1 phosphate induces cAMP/PKA-independent phosphorylation of the cAMP response element-binding protein (CREB) in granulosa cells

Phosphodiesterase 7 inhibitor reduced cognitive impairment and pathological hallmarks in a mouse model of Alzheimer's disease

Discovery of a potent G-protein-coupled receptor 119 agonist for the treatment of type 2 diabetes

Renal nerve stimulation leads to the activation of the Na  /H   exchanger isoform 3 via angiotensin II type I receptor

Zolmitriptan: a novel portal hypotensive agent which synergizes with propranolol in lowering portal pressure

In Silico, Ex Vivo and In Vivo Studies of Roflumilast as a Potential Antidiarrheal and Antispasmodic agent: Inhibition of the PDE-4 Enzyme and Voltage-gated Ca plus plus ion Channels

Human LH and hCG stimulate differently the early signalling pathways but result in equal testosterone synthesis in mouse Leydig cells in vitro

Evaluating the role of hnRNP-C and FMRP in the cAMP-induced APP metabolism

Bicarbonate-sensing soluble adenylyl cyclase is present in the cell cytoplasm and nucleus of multiple shark tissues

Caffeine supplementation induces higher IL-6 and IL-10 plasma levels in response to a treadmill exercise test

Evidence for expression and functionality of FSH and LH/hCG receptors in human endometrium

Molecular and biochemical characterization of the bicarbonate-sensing soluble adenylyl cyclase from a bony fish, the rainbow trout Oncorhynchus mykiss

Reduction of stress responses in honey bees by synthetic ligands targeting an allatostatin receptor

Attenuated diuresis and natriuresis in response to glucagon-like peptide-1 in hypertensive rats are associated with lower expression of the glucagon-like peptide-1 receptor in the renal vasculature

Attenuated dopamine receptor signaling in nucleus accumbens core in a rat model of chemically-induced neuropathy

Icariin attenuates isoproterenol-induced cardiac toxicity in Wistar rats via modulating cGMP level and NF-kappa B signaling cascade

CEACAMs serve as toxin-stimulated receptors for enterotoxigenic Escherichia coli

Identification of Peptide lv, a novel putative neuropeptide that regulates the expression of L-type voltage-gated calcium channels in photoreceptors

GRK2 contributes to glucose mediated calcium responses and insulin secretion in pancreatic islet cells

The excretion of uromodulin is modulated by the calcium-sensing receptor

cAMP/protein kinase A activates cystic fibrosis transmembrane conductance regulator for ATP release from rat skeletal muscle during low pH or contractions

Insulin sensitizer prevents and ameliorates experimental type 1 diabetes

Sorting nexin 1 loss results in D5 dopamine receptor dysfunction in human renal proximal tubule cells and hypertension in mice

Postnatal impoverished housing impairs adolescent risk-assessment and increases risk-taking: A sex-specific effect associated with histone epigenetic regulation of Crfr1 in the medial prefrontal cortex

Allosteric modulation of metabotropic glutamate receptor 4 activates IDO1-dependent, immunoregulatory signaling in dendritic cells

Membrane progesterone receptor alpha (mPRalpha) enhances hypoxia-induced vascular endothelial growth factor secretion and angiogenesis in lung adenocarcinoma through STAT3 signaling

Identification and Functional Characterization of the Novel    Effector EseJ

Amelogenin induces M2 macrophage polarisation via PGE2/cAMP signalling pathway

Ecklonia cava Polyphenol Has a Protective Effect against Ethanol-Induced Liver Injury in a Cyclic AMP-Dependent Manner

GPSM1 impairs metabolic homeostasis by controlling a pro-inflammatory pathway in macrophages

PACmn for improved optogenetic control of intracellular cAMP

Ixazomib enhances parathyroid hormone-induced beta-catenin/T-cell factor signaling by dissociating beta-catenin from the parathyroid hormone receptor

Effect of the PTHrP(1-34) analog abaloparatide on inducing chondrogenesis involves inhibition of intracellular reactive oxygen species production

Regulation of Type III Secretion of Translocon and Effector Proteins by the EsaB/EsaL/EsaM Complex in Edwardsiella tarda

Secreted in a Type III Secretion System-Dependent Manner, EsaH and EscE Are the Cochaperones of the T3SS Needle Protein EsaG of Edwardsiella piscicida

Role of extracellular signal-regulated kinase 5 in adipocyte signaling

Overcoming Enterotoxigenic Escherichia coli Pathogen Diversity: Translational Molecular Approaches to Inform Vaccine Design

Cyclic Nucleotide (cAMP and cGMP) Assays and Capture ELISA for Quantitative Analysis of Plasmodium falciparum Blood-stage Egress

Levels of cyclic-AMP and cyclic-GMP in porcine oocyte-cumulus complexes and cumulus-free oocytes derived from small and middle follicles during the first 24-hour period of    maturation

Role of the G-Protein-Coupled Receptor Signaling Pathway in Insecticide Resistance

Effects of lipoic acid on lipolysis in 3T3-L1 adipocytes



Impairment of gastric accommodation induced by water-avoidance stress is mediated by 5-HT   receptors

An engineered membrane-bound guanylyl cyclase with light-switchable activity

Characterization and Modification of Light-Sensitive Phosphodiesterases from Choanoflagellates

Effects of nimodipine, vinpocetine and their combination on isoproterenol-induced myocardial infarction in rats

Riociguat prevents hyperoxia-induced lung injury and pulmonary hypertension in neonatal rats without effects on long bone growth

Involvement of natriuretic peptide system in C2C12 myocytes

Peripheral blood-derived monocytes show neuronal properties and integration in immune-deficient rd1 mouse model upon phenotypic differentiation and induction with retinal growth factors

Abnormalities of Mitochondrial Dynamics in the Failing Heart: Normalization Following Long-Term Therapy with Elamipretide

Soluble guanylate cyclase stimulation mitigates skeletal and cardiac muscle dysfunction in a mdx model of Duchenne muscular dystrophy

Aglepristone and cloprostenol combination in the termination of late-term pregnancy in queens

Changes in the C-reactive protein and 13,14-dihydro-15-keto-prostaglandin F(2alpha) concentrations of uterine lavage samples after the administration of povidone-iodine in cows

Evaluation of epigenetic modulation of cyclooxygenase-2 as a prognostic marker for hepatocellular carcinoma

IL-23-dependent IL-17 drives Th1-cell responses following Mycobacterium bovis BCG vaccination

Nuclear factor-kappaB (NF-kappaB) mediates a protective response in cancer cells treated with inhibitors of fatty acid synthase

Use of urinary 13,14, dihydro-15-keto-prostaglandin F-2 alpha (PGFM) concentrations to diagnose pregnancy and predict parturition in the giant panda (Ailuropoda melanolecua)

Effects of intra-uterine infusion of proteolytic enzymes on selected cytokine concentrations, uterine inflammation, and fertility in postpartum water buffalo cows with subclinical endometritis

Expression of uterine oxytocin receptors and blood progesterone, 13,14-dihydro-15-Keto-Prostaglandin F-2 alpha, and ionized calcium levels in dystocic bitches

Hyperglycaemia Enhances Nitric Oxide Production in Diabetes: A Study from South Indian Patients

Abnormalities associated with progressive aortic vascular dysfunction in chronic kidney disease

Photobiomodulation therapy preconditioning modifies nitric oxide pathway and oxidative stress in human-induced pluripotent stem cell-derived ventricular cardiomyocytes treated with doxorubicin

Therapeutic angiogenesis using zinc oxide nanoflowers for the treatment of hind limb ischemia in a rat model

Investigation of the role of nitric oxide driven angiogenesis by zinc oxide nanoflowers

Nose to brain delivery of melatonin lipidic nanocapsules as a promising post-ischemic neuroprotective therapeutic modality

Platinum nanoparticles: an avenue for enhancing the release of nitric oxide from S-nitroso-N-acetylpenicillamine and S-nitrosoglutathione

Different transcriptional profiling between senescent and non-senescent human coronary artery endothelial cells (HCAECs) by Omeprazole and Lansoprazole treatment

Human Periosteal Derived Stem Cell Potential: The Impact of age

Mechanisms of angiogenic incompetence in Hutchinson-Gilford progeria via downregulation of endothelial NOS

Nitric oxide releasing nanoparticles reduce inflammation in a small animal model of ARDS

Characterization of diabetic osteoarthritic cartilage and role of high glucose environment on chondrocyte activation: toward pathophysiological delineation of diabetes mellitus-related osteoarthritis

Chocolate enriched by extra virgin olive oil improves endothelial function and oxidative stress in patients with diabetes

The TNF-like weak inducer of the apoptosis/fibroblast growth factor-inducible molecule 14 axis mediates histamine and platelet-activating factor-induced subcutaneous vascular leakage and anaphylactic shock

Pro-angiogenic Properties of Terbium Hydroxide Nanorods: Molecular Mechanisms and Therapeutic Applications in Wound Healing

Europium Hydroxide Nanorods Mitigate Hind Limb Ischemia in Wistar Rats

Nitric oxide synthase and VEGF expression in full-term placentas of obese women

Short-term ubiquinol supplementation reduces oxidative stress associated with strenuous exercise in healthy adults: A randomized trial

The effects of coenzyme Q10 and baicalin in cisplatin-induced lipid peroxidation and nitrosative stress

A pilot randomised controlled trial investigating a Mediterranean diet intervention in pregnant women for the primary prevention of allergic diseases in infants

Altered activities of kininase II, an angiotensin converting enzyme, prekallikrein, and nitric oxide in Kuwaiti patients with type 2 diabetes

Effect of 1-y oral supplementation with vitaminized olive oil on platelets from healthy postmenopausal women

In vitro lifespan and senescent behaviour of human periosteal derived stem cells

Regulatory T lymphocytes from ALS mice suppress microglia and effector T lymphocytes through different cytokine-mediated mechanisms

Acute Effects of Heat-Not-Burn, Electronic Vaping, and Traditional Tobacco Combustion Cigarettes: The Sapienza University of Rome-Vascular Assessment of Proatherosclerotic Effects of Smoking (SUR-VAPES) 2 Randomized Trial

Impaired platelet activation in patients with hereditary deficiency of p47

Progressive stages of dysmetabolism are associated with impaired biological features of human cardiac stromal cells mediated by the oxidative state and autophagy

Sex-Related Differences in Oxidative, Platelet, and Vascular Function in Chronic Users of Heat-not-Burn vs. Traditional Combustion Cigarettes

Podocyte specific deletion of PKM2 ameliorates LPS-induced podocyte injury through beta-catenin

Lactational performance of dairy cows in response to supplementing N-acetyl-L-methionine as source of rumen-protected methionine

Hydrogen Water Drinking Exerts Antifatigue Effects in Chronic Forced Swimming Mice via Antioxidative and Anti-Inflammatory Activities



Shikonin Alleviates Gentamicin-Induced Renal Injury in Rats by Targeting Renal Endocytosis, SIRT1/Nrf2/HO-1, TLR-4/NF-&kappa;B/MAPK, and PI3K/Akt Cascades

Hyperpolarized C-13 magnetic resonance evaluation of renal ischemia reperfusion injury in a murine model

Genetic and chemical inhibition of IRF5 suppresses pre-existing mouse lupus-like disease

Podocyte-specific soluble epoxide hydrolase deficiency in mice attenuates acute kidney injury

M-CSF Mediates Host Defense during Bacterial Pneumonia by Promoting the Survival of Lung and Liver Mononuclear Phagocytes

Renal Regenerative Potential of Different Extracellular Vesicle Populations Derived from Bone Marrow Mesenchymal Stromal Cells

Diet Significantly Influences the Immunopathology and Severity of Kidney Injury in Male C57Bl/6J Mice in a Model Dependent Manner

Sexual Dimorphic Innate Immune Response to a Viral-Bacterial Respiratory Disease Challenge in Beef Calves

An intracellular matrix metalloproteinase-2 isoform induces tubular regulated necrosis: implications for acute kidney injury

Huangqi (astragalus) decoction ameliorates diabetic nephropathy via IRS1-PI3K-GLUT signaling pathway

Targeting Galpha(13)-integrin interaction ameliorates systemic inflammation

In vivo longitudinal 920 nm two-photon intravital kidney imaging of a dynamic 2,8-DHA crystal formation and tubular deterioration in the adenine-induced chronic kidney disease mouse model

Chronic kidney disease induced by an adenine rich diet upregulates integrin linked kinase (ILK) and its depletion prevents the disease progression

Genetic background determines renal response to chronic lithium treatment in female mice

ANKS3 Co-Localises with ANKS6 in Mouse Renal Cilia and Is Associated with Vasopressin Signaling and Apoptosis    in Mice

Four-week rapamycin treatment improves muscular dystrophy in a fukutin-deficient mouse model of dystroglycanopathy

Early response as shown by enhancement of transglutaminase 1 expression after cisplatin-induced acute kidney injury

Sirt1 Deletion Leads to Enhanced Inflammation and Aggravates Endotoxin-Induced Acute Kidney Injury

Topical nitrogen mustard exposure causes systemic toxic effects in mice

Astragaloside IV Attenuates Podocyte Apoptosis Mediated by Endoplasmic Reticulum Stress through Upregulating Sarco/Endoplasmic Reticulum Ca  -ATPase 2 Expression in Diabetic Nephropathy

Leucine and glycine dipeptides of porcine placenta ameliorate physical fatigue through enhancing dopaminergic systems

TSLP Exacerbates Septic Inflammation via Murine Double Minute 2 (MDM2) Signaling Pathway

Differential roles of VPS and RAAS in water homeostasis and a risk for kidney dysfunction in rats undergoing rapid fasting/dehydration with regular exercise

Protease-activated receptor 2 exacerbates adenine-induced renal tubulointerstitial injury in mice

Perfecting a high hypoxanthine phosphoribosyltransferase activity-uricase KO mice to test the effects of purine- and non-purine-type xanthine dehydrogenase (XDH) inhibitors

Xanthine Oxidoreductase Inhibitors Suppress the Onset of Exercise-Induced AKI in High HPRT Activity Urat1-Uox Double Knockout Mice

A high affinity kidney targeting by chitobionic acid-conjugated polysorbitol gene transporter alleviates unilateral ureteral obstruction in rats

NGAL release from peripheral blood mononuclear cells protects against acute kidney injury and prevents AKI induced fibrosis

Attenuated Macrophage Infiltration in Glomeruli of Aged Mice Resulting in Ameliorated Kidney Injury in Nephrotoxic Serum Nephritis

DMOG, a Prolyl Hydroxylase Inhibitor, Increases Hemoglobin Levels without Exacerbating Hypertension and Renal Injury in Salt-Sensitive Hypertensive Rats

Metabolomic profiling reveals muscle metabolic changes following iliac arteriovenous fistula creation in mice

Tissue-Specific H-1-NMR Metabolomic Profiling in Mice with Adenine-Induced Chronic Kidney Disease

Effect of fermented porcine placenta on physical fatigue in mice

Development of a murine iliac arteriovenous fistula model for examination of hemodialysis access-related limb pathophysiology

Skeletal myopathy in CKD: a comparison of adenine-induced nephropathy and 5/6 nephrectomy models in mice

Dysregulated heme oxygenase-1(low) M2-like macrophages augment lupus nephritis via Bach1 induced by type I interferons

Dynamics of salivary markers of kidney functions in acute and chronic kidney diseases

Nicotinamide Attenuates the Progression of Renal Failure in a Mouse Model of Adenine-Induced Chronic Kidney Disease

Increased circulating trimethylamine N-oxide contributes to endothelial dysfunction in a rat model of chronic kidney disease

PTEN-induced partial epithelial-mesenchymal transition drives diabetic kidney disease

Berberine protects diabetic nephropathy by suppressing epithelial-to-mesenchymal transition involving the inactivation of the NLRP3 inflammasome

l-Glutamine supplementation promotes an improved energetic balance in Walker-256 tumor-bearing rats

Diabetes Suppresses Glucose Uptake and Glycolysis in Macrophages

Chimeric efferocytic receptors improve apoptotic cell clearance and alleviate inflammation

Recellularization of Rat Liver Scaffolds by Human Liver Stem Cells

d-allulose protects against diabetic nephropathy progression in Otsuka Long-Evans Tokushima Fatty rats with type 2 diabetes

Lack of Endothelial Nitric Oxide Synthase Accelerates Ectopic Calcification in Uremic Mice Fed an Adenine and High Phosphorus Diet

Potential amelioration of upregulated renal HIF-1alpha-endothelin-1 system by landiolol hydrochloride in a rat model of endotoxemia

Estimation of silent phenotypes of calf antibiotic dysbiosis

Spiny mice activate unique transcriptional programs after severe kidney injury regenerating organ function without fibrosis



Galectin-9 deficiency exacerbates lipopolysaccharide-induced hypothermia and kidney injury

Early, but not late, treatment with human umbilical cord blood-derived mesenchymal stem cells attenuates cisplatin nephrotoxicity through immunomodulation

Perivascular CD73(+) cells attenuate inflammation and interstitial fibrosis in the kidney microenvironment

Adipose tissue-specific responses reveal an important role of lipogenesis during heat stress adaptation in pigs

High-mobility group box 1 is a novel deacetylation target of Sirtuin1

The effects of glomerular and tubular renal progenitors and derived extracellular vesicles on recovery from acute kidney injury

Extracellular vesicles from human liver stem cells restore argininosuccinate synthase deficiency

Yeast cell wall supplementation alters the metabolic responses of crossbred heifers to an endotoxin challenge

Modulation of the metabolic response using dexamethasone in beef steers vaccinated with a multivalent respiratory vaccine

Impact of the Oral Adsorbent AST-120 on Organ-Specific Accumulation of Uremic Toxins: LC-MS/MS and MS Imaging Techniques

In vivo silencing of amphiregulin by a novel effective Self-Assembled-Micelle inhibitory RNA ameliorates renal fibrosis via inhibition of EGFR signals

Early septic insult in neonatal pigs increases serum and urinary soluble Fas ligand and decreases kidney function without inducing significant renal apoptosis

gamma-secretase inhibitor DAPT mitigates cisplatin-induced acute kidney injury by suppressing Notch1 signaling

Production performance and nitrogen metabolism in dairy cows fed supplemental blends of rumen undegradable protein and rumen-protected amino acids in low-compared with high-protein diets containing corn distillers grains

Shedding of syndecan-4 promotes immune cell recruitment and mitigates cardiac dysfunction after lipopolysaccharide challenge in mice

Cerium (IV) Oxide Nanoparticles Enhance Hepatotoxic and Nephrotoxic Effects of Paraquat, Cisplatin, or Acetaminophen in Mice

Novel pharmacological effects of lecithinized superoxide dismutase on ischemia/reperfusion injury in the kidneys of mice

The potential effects of antioxidant feed additives in mitigating the adverse effects of corn naturally contaminated with    mycotoxins on antioxidant systems in the intestinal mucosa, plasma, and liver in weaned pigs

Impaired muscle mitochondrial energetics is associated with uremic metabolite accumulation in chronic kidney disease

Sustained local inhibition of thrombin preserves renal microarchitecture and function after onset of acute kidney injury

Maternal Serum Albumin Redox State Is Associated with Infant Birth Weight in Japanese Pregnant Women

A More Oxidized Plasma Albumin Redox State and Lower Plasma HDL Particle Number Reflect Low-Protein Diet Ingestion in Adult Rats

Elevating serotonin pre-partum alters the Holstein dairy cow hepatic adaptation to lactation

Myocardial dysfunction occurs prior to changes in ventricular geometry in mice with chronic kidney disease (CKD)

T Cells Play a Causal Role in Diastolic Dysfunction during Uremic Cardiomyopathy

Immune and metabolic responses of beef heifers supplemented with Saccharomyces cerevisiae to a combined viral-bacterial respiratory disease challenge

Peripheral blood CD8alphaalpha+CD11c+MHC-II+CD3- cells attenuate autoimmune glomerulonephritis in rats

Astragaloside IV protects against podocyte apoptosis by inhibiting oxidative stress via activating PPAR gamma-Klotho-FoxO1 axis in diabetic nephropathy

Myeloid cell-derived coagulation tissue factor is associated with renal tubular damage in mice fed an adenine diet

Systemic delivery of gemcitabine analogue and STAT3 siRNA promotes antitumor immunity against melanoma

Establishment and characterization of an immortalized human hepatocyte line for the development of bioartificial liver system

In Vivo Safety and Regeneration of Long-Term Transported Amniotic Fluid Stem Cells for Renal Regeneration

Nanoparticle-Laden Macrophages for Tumor-Tropic Drug Delivery

Gemcitabine nanoparticles promote antitumor immunity against melanoma

Long non-coding MIAT mediates high glucose-induced renal tubular epithelial injury

High glucose induces renal tubular epithelial injury via Sirt1/NF-kappaB/microR-29/Keap1 signal pathway

Rapamycin Perfluorocarbon Nanoparticle Mitigates Cisplatin-Induced Acute Kidney Injury

Safety Profile of Rapamycin Perfluorocarbon Nanoparticles for Preventing Cisplatin-Induced Kidney Injury

Targeting Murine Mesenchymal Stem Cells to Kidney Injury Molecule-1 Improves Their Therapeutic Efficacy in Chronic Ischemic Kidney Injury

Evaluation of respiratory vapour and blubber samples for use in endocrine assessments of bottlenose dolphins (Tursiops spp.)

Optimum grape pomace proportion in feedlot cattle diets: ruminal fermentation, total tract nutrient digestibility, nitrogen utilization, and blood metabolites

Supplementation of OmniGen-AF improves the metabolic response to a glucose tolerance test in beef heifers

Quantifying hormones in exhaled breath for physiological assessment of large whales at sea

Measurement of Metabolic and Inflammatory Serum Markers and Immune Marker Gene Expression during Superovulation in Beef Cattle

Muscle-derived extracellular superoxide dismutase inhibits endothelial activation and protects against multiple organ dysfunction syndrome in mice

Aspirin-triggered resolvin D1 down-regulates inflammatory responses and protects against endotoxin-induced acute kidney injury

Rapid proliferation due to better metabolic adaptation results in full virulence of a filament-deficient Candida albicans strain

Plasma Concentrations of Extracellular DNA in Acute Kidney Injury

Dynamics of Plasma and Urinary Extracellular DNA in Acute Kidney Injury

Cognitive impairment persists at least 1 year after juvenile rats are treated with methotrexate



Tubular epithelial C1orf54 mediates protection and recovery from acute kidney injury

LPS-Induced Acute Kidney Injury Is Mediated by Nox4-SH3YL1

NCOA2 coordinates with the transcriptional KAT2B-NF-kappaB partner to trigger inflammation response in acute kidney injury

Integrin linked kinase regulates the transcription of AQP2 by NFATC3

(+)-trans-Cannabidiol-2-hydroxy pentyl is a dual CB1R antagonist/CB2R agonist that prevents diabetic nephropathy in mice

Inhibition of colorectal cancer tumorigenesis by ursolic acid and doxorubicin is mediated by targeting the Akt signaling pathway and activating the Hippo signaling pathway

Combined Therapy of Low-Dose Angiotensin Receptor-Neprilysin Inhibitor and Sodium-Glucose Cotransporter-2 Inhibitor Prevents Doxorubicin-Induced Cardiac Dysfunction in Rodent Model with Minimal Adverse Effects

GTS-21, a selective alpha7 nicotinic acetylcholine receptor agonist, ameliorates diabetic nephropathy in Lepr(db/db) mice

Exogenous pericyte delivery protects the mouse kidney from chronic ischemic injury

Characterization of estrous cycles and pregnancy in Somali wild asses (Equus africanus somaliensis) through fecal hormone analyses

Postpartum prostaglandin F2? administration affects colostrum yield, immunoglobulin G, and piglet performance

Progestogen metabolites for use in pregnancy monitoring of 13-lined ground squirrels (Ictidomys tridecemlineatus)

Effect of a combination of altrenogest and double PGF2alpha administrations on farrowing variation, piglet performance and colostrum IgG

Baleen hormones: a novel tool for retrospective assessment of stress and reproduction in bowhead whales (  )

Urinary estrogens as a non-invasive biomarker of viable pregnancy in the giant panda (Ailuropoda melanoleuca)

Monitoring the reproductive activity in captive bred female ball pythons (P. regius) by ultrasound evaluation and noninvasive analysis of faecal reproductive hormone (progesterone and 17 beta-estradiol) metabolites trends

Depot Medroxyprogesterone Acetate and the Vaginal Microbiome as Modifiers of Tenofovir Diphosphate and Lamivudine Triphosphate Concentrations in the Female Genital Tract of Ugandan Women: Implications for Tenofovir Disoproxil Fumarate/Lamivudine in Preexposure Prophylaxis

Get the most out of blow hormones: validation of sampling materials, field storage and extraction techniques for whale respiratory vapour samples

Noninvasive monitoring of steroid hormone production and activity of zoo-housed banteng (Bos javanicus)

Fecal stress, nutrition and reproductive hormones for monitoring environmental impacts on tigers (Panthera tigris)

Surgical sterilization impacts on behavior of coyote pairs

Seasonal changes in plasma concentrations of the thyroid, glucocorticoid and reproductive hormones in the tegu lizard Salvator merianae

TSPO ligand PK11195 alleviates neuroinflammation and beta-amyloid generation induced by systemic LPS administration

Activity-Based Training Reverses Spinal Cord Injury-Induced Changes in Kidney Receptor Densities and Membrane Proteins

Sex-dependent compensatory mechanisms preserve blood pressure homeostasis in prostacyclin receptor-deficient mice

Natriuretic peptides and echocardiographic parameters in Mexican children environmentally exposed to arsenic

Timeline of Changes in Biomarkers Associated with Spinal Cord Injury-Induced Polyuria

Antineutrophil properties of natural gingerols in models of lupus

Targeting the A2A adenosine receptor counteracts immunosuppression in vivo in a mouse model of chronic lymphocytic leukemia

Role of phosphodiesterase-4 on ethanol elicited locomotion and narcosis

[6]-Gingerol, from Zingiber officinale, potentiates GLP-1 mediated glucose-stimulated insulin secretion pathway in pancreatic beta-cells and increases RAB8/RAB10-regulated membrane presentation of GLUT4 transporters in skeletal muscle to improve hyperglycemia in Lepr(db/db) type 2 diabetic mice

Functionally Selective Inhibition of the Oxytocin Receptor by Retosiban in Human Myometrial Smooth Muscle

Adiponectin Inhibits TNF-alpha-Activated PAI-1 Expression Via the cAMP-PKA-AMPK-NF-kappa B Axis in Human Umbilical Vein Endothelial Cells

Targeting G-protein coupled receptor-related signaling pathway in a murine xenograft model of appendiceal pseudomyxoma peritonei

Mitochondrial oxidative stress induces leaky ryanodine receptor during mechanical ventilation

Gravin orchestrates protein kinase A and beta2-adrenergic receptor signaling critical for synaptic plasticity and memory

Aqueous Fraction of Ameliorates Hyperglycemia in Diabetic Mice due to Enhanced Glucose Stimulated Insulin Secretion, Mediated by Acetylcholine and GLP-1, and Elevated Glucose Uptake via Increased Membrane Bound GLUT4 Transporters

PKA and actin play critical roles as downstream effectors in MRP4-mediated regulation of fibroblast migration

G-Protein-Coupled Receptor MrgD Is a Receptor for Angiotensin-(1-7) Involving Adenylyl Cyclase, cAMP, and Phosphokinase A

6-Hydroxy-5,7-dimethoxy-flavone suppresses the neutrophil respiratory burst via selective PDE4 inhibition to ameliorate acute lung injury

Lack of AKAP3 disrupts integrity of the subcellular structure and proteome of mouse sperm and causes male sterility

Activated astrocytes enhance the dopaminergic differentiation of stem cells and promote brain repair through bFGF

The anti-diabetic drug exenatide, a glucagon-like peptide-1 receptor agonist, counteracts hepatocarcinogenesis through cAMP-PKA-EGFR-STAT3 axis

The effects of regular swimming exercise during sodium valproate treatment on seizure behaviors and EEG recordings in pentylenetetrazole-kindled rats

Effects of feeding sainfoin proanthocyanidins to lactating ewes on intake, milk production and plasma metabolites

Adipose tissue-derived extracellular fraction characterization: biological and clinical considerations in regenerative medicine

Oxidative stress and apoptosis after acute respiratory hypoxia and reoxygenation in rat brain

Lupine protein hydrolysates decrease the inflammatory response and improve the oxidative status in human peripheral lymphocytes

Immunomodulatory and Antioxidant Properties of Wheat Gluten Protein Hydrolysates in Human Peripheral Blood Mononuclear Cells

Time course of adipose tissue dysfunction associated with antioxidant defense, inflammatory cytokines and oxidative stress in dyslipemic insulin resistant rats



Eggshell appearance does not signal maternal corticosterone exposure in Japanese quail: an experimental study with brown-spotted eggs

Improvement of neuronal bioenergetics by neurosteroids: Implications for age-related neurodegenerative disorders

Moderate tidal volumes and oxygen exposure during initiation of ventilation in preterm fetal sheep

The Atypical Antipsychotic Paliperidone Regulates Endogenous Antioxidant/Anti-Inflammatory Pathways in Rat Models of Acute and Chronic Restraint Stress

Regulation of corticosterone secretion is modified by PFOS exposure at different levels of the hypothalamic-pituitary-adrenal axis in adult male rats

Bioactive Peptides from Lupin (Lupinus angustifolius) Prevent the Early Stages of Atherosclerosis in Western Diet-Fed ApoE(-/-) Mice

Bioactive Peptides from Lupin (Lupinus angustifolius) Prevent the Early Stages of Atherosclerosis in Western Diet-Fed ApoE(-/-) Mice

The Serum Oxidative/Anti-oxidative Stress Balance Becomes Dysregulated in Patients with Non-alcoholic Steatohepatitis Associated with Hepatocellular Carcinoma

Chronic estrogen exposure affects gene expression in the rostral ventrolateral medulla of young and aging rats: Possible role in hypertension

Histidine-rich glycoprotein possesses antioxidant activity through self-oxidation and inhibition of hydroxyl radical production via chelating divalent metal ions in Fenton's reaction

Evaluation of oxidative stress mechanisms and the effects of phytotherapic extracts on Parkinson's disease Drosophila PINK1(B9) model

Risperidone administered during adolescence induced metabolic, anatomical and inflammatory/oxidative changes in adult brain: A PET and MRI study in the maternal immune stimulation animal model

Stress physiology and weapon integrity of intertidal mantis shrimp under future ocean conditions

effect of Polysaccharides Obtained from Plantago major L. leaves on Lactobacillus bulgaricus L14 in an In Vitro Model System of the Gastrointestinal Tract

Coffee Silverskin Extract: Nutritional Value, Safety and Effect on Key Biological Functions

Anti-obesity effects of boiled tuna extract in mice with obesity induced by a high-fat diet

Fitness Costs of Two Maize Lepidopteran Pests Fed on Bacillus thuringiensis (Bt) Diets Enriched with Vitamins A and C

Inflammatory and antioxidant pathway dysfunction in borderline personality disorder

Endocrine, biotransformation, and oxidative stress responses in salmon hepatocytes exposed to chemically induced hypoxia and perfluorooctane sulfonamide (PFOSA), given singly or in combination

Omega-3 fatty acids during adolescence prevent schizophrenia-related behavioural deficits: Neurophysiological evidences from the prenatal viral infection with PolyI:C

A Characterization of the Effects of Minocycline Treatment During Adolescence on Structural, Metabolic, and Oxidative Stress Parameters in a Maternal Immune Stimulation Model of Neurodevelopmental Brain Disorders

Tridax procumbens Ameliorates Streptozotocin-Induced Diabetic Neuropathy in Rats via Modulating Angiogenic, Inflammatory, and Oxidative Pathways

Antioxidant activity of environmental lactic acid bacteria strains isolated from organic raw fermented meat products

Bone and eggshell quality throughout an extended laying cycle in three strains of layers spanning 50 years of selection

Continuous exposure to red light induces photorefractoriness in broiler breeder pullets

Possible roles of local oviductal estradiol-17 beta in luteal formation phase on the function of bovine oviductal epithelium

Changes in plasma oestradiol, testosterone and progesterone concentrations during an annual reproductive cycle in wild Aldabra giant tortoises (Aldabrachelys gigantea)

Reprogramming of ovarian granulosa cells by YAP1 leads to development of high-grade cancer with mesenchymal lineage and serous features

Timely expression and activation of YAP1 in granulosa cells is essential for ovarian follicle development

Influence of ipsilateral coexistence of the first wave dominant follicle and corpus luteum on ovarian dynamics and plasma sex steroid hormone concentrations in lactating dairy cows treated with human chorionic gonadotropin

YAP/TAZ-TEAD is a novel transcriptional regulator of genes encoding steroidogenic enzymes in rat granulosa cells and KGN cells

How reproductive hormonal changes affect relationship dynamics for women and men: A 15-day diary study

Functional relationships between estradiol and paternal care in male red-bellied lemurs, Eulemur rubriventer

A model of pre-pubertal broiler breeder estradiol-17 beta levels predicts advanced sexual maturation for birds with high body weight or short juvenile day-length exposure

Estrous cyclicity and reproductive success are unaffected by translocation for the formation of new reproductive pairs in captive red wolves (Canis rufus)

Effect of base media, FSH and anti-Müllerian hormone (AMH) alone or in combination on the growth of pig preantral follicles in vitro

Evaluation of Active Hexose Correlated Compound (AHCC) in Combination With Anticancer Hormones in Orthotopic Breast Cancer Models

Hormones and Color Change in Female White-Cheeked Gibbons, Nomascus leucogenys

Sexual Dimorphism of the Neuroimmunoendocrine Response in the Spleen during a Helminth Infection: A New Role for an Old Player?

Characterizing estrus by trans-abdominal ultrasounds, fecal estrone-3-glucuronide, and vaginal cytology in the Steller sea lion (Eumetopias jubatus)

Plasma Aromatase Activity Index, Gonadotropins and Estrone Are Associated with Frailty Syndrome in Post-Menopausal Women with Breast Cancer

Biological sex identification in the endangered dusky gopher frog (  ): a comparison of body size measurements, secondary sex characteristics, ultrasound imaging, and urinary hormone analysis methods

Urinary specific gravity as an alternative for the normalisation of endocrine metabolite concentrations in giant panda (Ailuropoda melanoleuca) reproductive monitoring

Colours of stress in male Indian rock agamas predict testosterone levels but not performance

Seasonal impact of endocrine assessment in Musth elephants

Patterns of testosterone in male white-tailed deer (Odocoileus virginianus): Seasonal and lifetime variation



Androgens, antlers, and sexual selection: testosterone’s relationship to reproductive success and associated morphological characteristics in white-tailed deer

Condition dependence of structural plumage coverage in Indigo Buntings Passerina cyanea

Male Bowhead Whale Reproductive Histories Inferred from Baleen Testosterone and Stable Isotopes

Male and Female Mice Lacking Neuroligin-3 Modify the Behavior of Their Wild-Type Littermates

The distorting effect of varying diets on fecal glucocorticoid measurements as indicators of stress: A cautionary demonstration using laboratory mice

Histological Changes of the Testicular Interstitium during Postnatal Development in Microminipigs

Early Postnatal Genistein Administration Affects Mice Metabolism and Reproduction in a Sexually Dimorphic Way

Determining the Effects of Serial Injections of Pregnant Mare Serum Gonadotropin on Plasma Testosterone Concentrations, Testicular Dynamics, and Semen Production in Leopard Geckos (Eublepharis macularius)

Effects of castration on atherosclerosis in Yucatan minipigs with genetic hypercholesterolemia

Fat mass and obesity-associated factor (FTO)-mediated N6-methyladenosine regulates spermatogenesis in an age-dependent manner

Examining factors that may influence accurate measurement of testosterone in sea turtles

Social coping styles of lizards are reactive and not proactive in urban areas

Application of endocrine biomarkers to update information on reproductive physiology in gray whale (Eschrichtius robustus)

Seasonal changes in steroid and thyroid hormone content in shed skins of the tegu lizard Salvator merianae

Sex hormones in the Axolotl, Ambystoma mexicanum: potential method for sex determination

Sex Differences in Pubertal Circadian and Ultradian Rhythmic Development Under Semi-naturalistic Conditions

Effects of Spring Warming on Seasonal Neuroendocrinology and Activation of the Reproductive Axis in Hibernating Arctic Ground Squirrels

Hypothalamic remodeling of thyroid hormone signaling during hibernation in the arctic ground squirrel

Can spines tell a story? Investigation of echidna spines as a novel sample type for hormone analysis in monotremes

Physical and behavioral indicators associated with hormonal changes during musth in zoo-housed and free-ranging Asian elephants (Elephas maximus)

Differences in the Density of Fungiform Papillae and Composition of Saliva in Patients With Taste Disorders Compared to Healthy Controls

Interfacial Properties of Doped Semiconductor Materials Can Alter the Behavior of Pseudomonas aeruginosa Films

Traditional Japanese formulas tokishakuyakusan and ogikenchuto suppress dermal sclerosis in bleomycin-induced murine scleroderma

Mesenchymal stem cell secretome protects against oxidative stress-induced ocular blast visual pathologies

Noninvasive mapping of the redox status of dimethylnitrosamine-induced hepatic fibrosis using    dynamic nuclear polarization-magnetic resonance imaging

Dietary Patterns and Their Association with Body Composition and Cardiometabolic Markers in Children and Adolescents: Genobox Cohort

Dietary Vitamin E and/or Hydroxytyrosol Supplementation to Sows during Late Pregnancy and Lactation Modifies the Lipid Composition of Colostrum and Milk

Functional Characterisation of Anticancer Activity in the Aqueous Extract of Helicteres angustifolia L. Roots

Obesity alters monocyte developmental trajectories to enhance metastasis

Sodium thiosulfate prevents doxorubicin-induced DNA damage and apoptosis in cardiomyocytes in mice

Radon inhalation suppresses nephropathy in streptozotocin-induced type-1 diabetic mice

Optimization of novel pentablock copolymer based composite formulation for sustained delivery of peptide/protein in the treatment of ocular diseases

Impact of 3-Amino-1,2,4-Triazole (3-AT)-Derived Increase in Hydrogen Peroxide Levels on Inflammation and Metabolism in Human Differentiated Adipocytes

Tigecycline Suppresses the Virulence Factors of Multidrug-Resistant Acinetobacter baumannii Allowing Human Neutrophils to Act

Effects of a carbon monoxide stunning method on rigor mortis development, fillet quality and oxidative stability of tench (Tinca tinca)

Immunomodulatory activity of polysaccharide from Helicteres angustifolia L. on 4T1 tumor-bearing mice

Organogermanium suppresses cell death due to oxidative stress in normal human dermal fibroblasts

Development and characterization of a hydrogen peroxide-resistant cholangiocyte cell line: A novel model of oxidative stress-related cholangiocarcinoma genesis

Nanotoxicity in aquatic invertebrates

Effect of temperature on oxidative stress parameters and enzyme activity in tissues of Cape River crab (   following exposure to silver nanoparticles (AgNP)

Combined silver nanoparticles and temperature effects in the Cape River crab Potamanautes perlatus-Interactions between chemical and climatic stressors

Novel Protective Role of Nicotinamide Phosphoribosyltransferase in Acetaminophen-Induced Acute Liver Injury in Mice

Effect of increased levels of dietary alpha-linolenic acid on the n-3 PUFA bioavailability and oxidative stress in rat

Consumption of a multivitamin/multimineral supplement for 4 weeks improves nutritional status and markers of cardiovascular health

Neutrophil oxidative stress mediates obesity-associated vascular dysfunction and metastatic transmigration

Association of chronic inflammation and perceived stress with abnormal functional connectivity in brain areas involved with interoception in hepatitis C patients

Aging-Related Decline of Glutathione Peroxidase 3 and Risk of Cardiovascular Events in Patients With Atrial Fibrillation

Carotenoids moderate the effectiveness of a Bt gene against the European corn borer, Ostrinia nubilalis

Association between maternal micronutrient status, oxidative stress, and common genetic variants in antioxidant enzymes at 15 weeks' gestation in nulliparous women who subsequently develop preeclampsia

Neutrophil to lymphocyte ratio and breast cancer risk: analysis by subtype and potential interactions (vol 10, 13203, 2020)



Indirect effects of TiO2 nanoparticle on neuron-glial cell interactions

Crystal structure of hypothetical protein PA4202 from Pseudomonas aeruginosa PAO1 in complex with nitroethane as a nitroalkane substrate

Changes in the mitochondrial protein profile due to ROS eruption during ageing of elm (Ulmus pumila L.) seeds

Modification of PDMS to fabricate PLGA microparticles by a double emulsion method in a single microfluidic device

Reactive oxygen species induced by cold stratification promote germination of    seeds

Redox-dependent PPAR gamma/Tnpo1 complex formation enhances PPAR gamma nuclear localization and signaling

The barley stripe mosaic virus expression system reveals the wheat C2H2 zinc finger protein TaZFP1B as a key regulator of drought tolerance

Localization of lipopolysaccharide from Escherichia Coli into human atherosclerotic plaque

Dark Chocolate Intake Positively Modulates Redox Status and Markers of Muscular Damage in Elite Football Athletes: A Randomized Controlled Study

Profiling the Acute Effects of Modified Risk Products: Evidence from the SUR-VAPES (Sapienza University of Rome-Vascular Assessment of Proatherosclerotic Effects of Smoking) Cluster Study

Early decrease of oxidative stress by non-invasive ventilation in patients with acute respiratory failure

Effects of silver nanoparticles on the interactions of neuron- and glia-like cells: Toxicity, uptake mechanisms, and lysosomal tracking

Role of Oxidative Stress and Autophagy in Thoracic Aortic Aneurysms

Induction of reactive oxygen species by mechanical stretch drives endothelin production in neonatal pig renal epithelial cells

Induction of reactive oxygen species by mechanical stretch drives endothelin production in neonatal pig renal epithelial cells

Urine Hydrogen Peroxide Levels and Their Relation to Outcome in Patients with Sepsis, Septic Shock, and Major Burn Injury

Green tea catechin induced phagocytosis can be blocked by catalase and an inhibitor of transient receptor potential melastatin 2 (TRPM2)

Analyses of the Effect of Peptidoglycan on Photocatalytic Bactericidal Activity Using Different Growth Phases Cells of Gram-Positive Bacterium and Spheroplast Cells of Gram-Negative Bacterium

TRPC6 channel activation promotes neonatal glomerular mesangial cell apoptosis via calcineurin/NFAT and FasL/Fas signaling pathways

Aging-Related Decline of Autophagy in Patients with Atrial Fibrillation-A Post Hoc Analysis of the ATHERO-AF Study

Does reproduction protect against oxidative stress?

Comparison of two human infant urine collection methods for measuring estrone-3-glucuronide

Endocrine and psychosocial moderators of mindfulness-based stress reduction for the prevention of perimenopausal depressive symptoms: A randomized controlled trial*

Testosterone and depressive symptoms during the late menopause transition

Urinary reproductive hormones influence seed germination within diluted urine of heifers: alternative pregnancy diagnostic method

The novel use of urinary androgens to optimise detection of the fertile window in giant pandas

The effect of reproductive hormones on women's daily smoking across the menstrual cycle

Measurements of Pregnanediol-3-glucuronide and urinary parameters in cyclic and early pregnant Murrah buffaloes

Tamoxifen for the treatment of breakthrough bleeding with the etonogestrel implant: a randomized controlled trail

The effect of testosterone on ovulatory function in transmasculine individuals

Increased Protein Requirements in Female Athletes after Variable-Intensity Exercise

Hormonal correlates of development and natal dispersal in wild female owl monkeys (Aotus azarae) of Argentina

Salivary and urinary metabolome analysis for pre-puberty-related biomarkers identification in porcine

Contribution of Estrone Sulfate to Cell Proliferation in Aromatase Inhibitor (AI) -Resistant, Hormone Receptor-Positive Breast Cancer

Evolution of steroid concentrations in saliva from immature to pubertal gilts for the identification of biomarkers of gilts receptivity to boar effect
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Oleuropein, a component of extra virgin olive oil, lowers postprandial glycaemia in healthy subjects

Evidence for impaired glucose metabolism in the striatum, obtained postmortem, from some subjects with schizophrenia

Endocrine responses and acute mTOR pathway phosphorylation to resistance exercise with leucine and whey

Intermittent administration of peracetic acid is a mild environmental stressor that elicits mucosal and systemic adaptive responses from Atlantic salmon post-smolts

Comparison of the effects of vitrification and slow freezing on the growth and development of offspring using a mouse model

Mycotoxin ingestion during late gestation alters placentome structure, cotyledon transcriptome, and fetal development in pregnant sheep

Enzymatic production of xylooligosaccharides from red alga dulse (Palmaria sp.) wasted in Japan

Conflicting effects of atazanavir therapy on atherosclerotic risk factors in stable HIV patients: A randomized trial of regimen switch to atazanavir

Effects of injectable vitamin E before or after transit on receiving phase growth performance, health, and blood parameters of beef steers

Potential Mechanisms Involved in the Protective Effect of Dicaffeoylquinic Acids from Artemisia annua L. Leaves against Diabetes and Its Complications

Bradykinin-potentiating factor isolated from Leiurus quinquestriatus scorpion venom alleviates cardiomyopathy in irradiated rats via remodelling of the RAAS pathway

Purified anthocyanin supplementation reduces dyslipidemia, enhances antioxidant capacity, and prevents insulin resistance in diabetic patients

Effects of an array of dietary treatments and length of feeding on ruminal methane emission and other variables in hair sheep



Novel Saccharomyces cerevisiae fermentation product affects growth performance, immune system, and antioxidant capacity of finishing beef steers

Effects of feeding a Saccharomyces cerevisiae fermentation product and ractopamine hydrochloride to finishing beef steers on growth performance, immune system, and muscle gene expression

Natural antioxidant ice cream acutely reduces oxidative stress and improves vascular function and physical performance in healthy individuals

Age-related variations of protein carbonyls in human saliva and plasma: is saliva protein carbonyls an alternative biomarker of aging?

Antioxidant activities of brown teff hydrolysates produced by protease treatment

Comparison of Quality Characteristics of Commercial Kimchi Manufactured in Korea, China, and the United States

Antioxidant activity and calcium bioaccessibility ofMoringa oleiferaleaf hydrolysate, as a potential calcium supplement in food

Supplemental methionine sources have a neutral impact on oxidative status in broiler chickens

Dietary AGEs involvement in colonic inflammation and cancer: insights from an in vitro enterocyte model

3D printed microneedle patches using stereolithography (SLA) for intradermal insulin delivery

A novel 3D printed hollow microneedle microelectromechanical system for controlled, personalized transdermal drug delivery

High serum free fatty acids and low leptin levels: Plausible metabolic indicators of negative energy balance in early lactating Murrah buffaloes

Effects of OmniGen AF feed supplementation on glucocorticoids, blood leukocyte messenger RNA abundance, and energy metabolism in overstocked Holstein dairy cows

Zein-Based Nanoparticles as Oral Carriers for Insulin Delivery

Effect of 528 Hz music on the endocrine system and autonomic nervous system

Infant handling in bonobos (Pan paniscus): Exploring functional hypotheses and the relationship to oxytocin

Endogenous oxytocin, cortisol, and testosterone in response to group singing

Proteomics tools reveal startlingly high amounts of oxytocin in plasma and serum

Theory of mind processing in expectant fathers: Associations with prenatal oxytocin and parental attunement

An improved sample extraction method reveals that plasma receptor for advanced glycation end-products (RAGE) modulates circulating free oxytocin in mice

Reduced salivary oxytocin after an empathic induction task in Intimate Partner Violence perpetrators: Importance of socio-affective functions and its impact on prosocial behavior

Oxytocin in the tumor microenvironment is associated with lower inflammation and longer survival in advanced epithelial ovarian cancer patients

Social Housing Conditions Modulate the Long-Lasting Increase in Cocaine Reward Induced by Intermittent Social Defeat

Specificity of plasma oxytocin immunoassays: A comparison of commercial assays and sample preparation techniques using oxytocin knockout and wildtype mice

What are oxytocin assays measuring? Epitope mapping, metabolites, and comparisons of wildtype & knockout mouse urine

Evaluating changes in salivary oxytocin and cortisol following positive reinforcement training in two adult male western lowland gorillas (Gorilla gorilla gorilla)

Urinary oxytocin and cortisol concentrations vary by group type in male western lowland gorillas (Gorilla gorilla gorilla) in North American zoos

Oxytocin blood concentrations in alcohol use disorder: A cross-sectional, longitudinal, and sex-separated study

Oxytocin in saliva of pigs: an assay for its measurement and changes after farrowing

Physical touch during father-infant interactions is associated with paternal oxytocin levels

Artificially elevated oxytocin concentrations in pet dogs are associated with higher proximity-maintenance and gazing towards the owners

Oxytocin enhances observational fear in mice

Maternal prenatal plasma oxytocin is positively associated with prenatal psychological symptoms, but method of immunoassay extraction may affect results

Changes in left hippocampal volume in first-time fathers: Associations with oxytocin, testosterone, and adaptation to parenthood

Measuring salivary mesotocin in birds-Seasonal differences in ravens' peripheral mesotocin levels

Increased Circulating Cortisol After Vaginal Birth Is Associated With Increased FGF19 Secretion in Neonatal Pigs

Similar behavioral but different endocrine responses to conspecific interactions in hand-raised wolves and dogs

Life experience rather than domestication accounts for dogs' increased oxytocin release during social contact with humans

Endocrine changes related to dog domestication: Comparing urinary cortisol and oxytocin in hand-raised, pack-living dogs and wolves

Analytical and physiological validation of an enzyme immunoassay to measure oxytocin in dog, wolf, and human urine samples

CGAS is a micronucleophagy receptor for the clearance of micronuclei

Persistent autism-relevant behavioral phenotype and social neuropeptide alterations in female mice offspring induced by maternal transfer of PBDE congeners in the commercial mixture DE-71

Effect of vasopressin on a porcine model of persistent pulmonary hypertension of the newborn

Social anxiety is associated with greater peripheral oxytocin reactivity to psychosocial stress

AKAP220 manages apical actin networks that coordinate aquaporin-2 location and renal water reabsorption

Oxytocin, Vasopressin and Prolactin in New Breastfeeding Mothers: Relationship to Clinical Characteristics and Infant Weight Loss

Effects of 7.2% hypertonic saline solution on cardiovascular parameters and endogenous arginine vasopressin secretion in euvolemic isoflurane-anesthetized horses

Illuminated night alters behaviour and negatively affects physiology and metabolism in diurnal zebra finches

Concurrent hypothalamic gene expression under acute and chronic long days: Implications for initiation and maintenance of photoperiodic response in migratory songbirds

Dietary iodine attenuates allergic rhinitis by inducing ferroptosis in activated B cells



Effects of timed food availability on reproduction and metabolism in zebra finches: Molecular insights into homeostatic adaptation to food-restriction in diurnal vertebrates

Metabolic and nutritional condition of juvenile tiger sharks exposed to regional differences in coastal urbanization

Effects of transforming growth factor-beta and interleukin-1 beta on inflammatory markers of osteoarthritis in cultured canine chondrocytes

Celecoxib exerts protective effects in the vascular endothelium via COX-2-independent activation of AMPK-CREB-Nrf2 signalling

Antibody-mediated depletion of immunosuppressive factors from ovarian carcinoma-associated ascites for investigation of paracrine versus autocrine effects

Interleukin-10 and prostaglandin E-2 have complementary but distinct suppressive effects on Toll-like receptor-mediated dendritic cell activation in ovarian carcinoma

Investigation of the mechanisms of cyclooxygenase-mediated mechanoreflex sensitization in a rat model of simulated peripheral artery disease
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Quercetin attenuates cyclooxygenase-2 expression in response to acute ureteral obstruction

Efficacy of Intra-Articular Polynucleotides Associated With Hyaluronic Acid Versus Hyaluronic Acid Alone in the Treatment of Knee Osteoarthritis: A Randomized, Double-Blind, Controlled Clinical Trial

Evaluation of four clinical laboratory parameters for the diagnosis of myalgic encephalomyelitis

Analgesic exposure in pregnant rats affects fetal germ cell development with inter-generational reproductive consequences

Tricyclic pyrazoles. Part 8. Synthesis, biological evaluation and modelling of tricyclic pyrazole carboxamides as potential CB   receptor ligands with antagonist/inverse agonist properties

Apple peel polyphenols: a key player in the prevention and treatment of experimental inflammatory bowel disease

Formononetin inhibits neuroinflammation and increases estrogen receptor beta (ER beta) protein expression in BV2 microglia

Low-dose aspirin and COX inhibition in human skeletal muscle

A Novel Biological Role of α-Mangostin in Modulating Inflammatory Response Through the Activation of SIRT-1 Signaling Pathway

Analgesic effect of S (+)-flurbiprofen plaster in a rat model of knee arthritis: analysis of gait and synovial fluid prostaglandin E2 levels

Regulator of calcineurin 1 modulates vascular contractility and stiffness through the upregulation of COX-2-derived prostanoids

EP2 receptor antagonism reduces peripheral and central hyperalgesia in a preclinical mouse model of endometriosis

Dietary composition and yeast/microalgae combination supplementation modulate the microbial ecosystem in the caecum, colon and faeces of horses

D-dopachrome tautomerase activates COX2/PGE(2) pathway of astrocytes to mediate inflammation following spinal cord injury

Denatonium Benzoate Attenuates Inflammation and Pain and Decreases Pge2 Levels in Rats

Cyclooxygenase-2 induces neoplastic transformation by inhibiting p53-dependent oncogene-induced senescence

Effects of a Novel Dietary Supplement on Indices of Muscle Injury and Articular GAG Release in Horses

In Vitro and Ex Vivo Evaluation of Nepafenac-Based Cyclodextrin Microparticles for Treatment of Eye Inflammation

A time-course evaluation of inflammatory and oxidative markers following high-intensity exercise in horses: a pilot study

4-methoxycinnamyl p-coumarate isolated from Etlingera pavieana rhizomes inhibits inflammatory response via suppression of NF-kappa B, Akt and AP-1 signaling in LPS-stimulated RAW 264.7 macrophages

Molecular species of prostaglandins involved in modulating luteinising hormone pulses of female rats under infectious stress conditions

Involvement of interleukin-1 type 1 receptors in lipopolysaccharide-induced sickness responses

Biomedical approach in autism spectrum disorders-the importance of assessing inflammation
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Plasma | Fecal

Plasma

Urine

Fecal

Serum

Plasma

Plasma

Serum

Plasma

Serum

Serum

Plasma

Plasma

Plasma

Fecal

Serum

Serum

Serum

Fecal

Fluid

Plasma

Serum

Plasma



Plasma

Serum

Serum

Tissue lysate

Plasma

Blood

Plasma

Plasma

Plasma

Plasma

Plasma

Serum

Fecal

Serum

Plasma

Blood

Blood

Plasma

Plasma

Plasma

Plasma

Serum

Serum

Serum

Serum

Serum

Plasma

Plasma

Serum

Blood

Fecal

Blood

Serum

Plasma

Plasma

Serum

Plasma

Plasma

Plasma

Plasma

Plasma

Tissue homogenate

Supernatant | Cell culture

Fecal

Fecal

Tissue homogenate

Serum

Serum

Blood

Plasma



Fluid

Plasma

Plasma

Plasma

Plasma

Plasma

Tissue homogenate

Plasma

Plasma

Fur

Plasma

Plasma

Plasma

Plasma

Plasma

Serum

Plasma

Plasma

Plasma

Serum

Serum

Hair

Feather

Blood

Serum

Plasma

Fecal

Plasma | Fecal

Fecal

Fecal

Fecal

Plasma

Plasma

Blood

Plasma

Fur

Hair

Serum

Serum

Serum

Serum

Serum

Fecal

Plasma

Blood

Plasma

Plasma

Serum

Serum

Plasma



Plasma

Serum

Plasma

Blood

Brain

Serum

Urine

Fecal

Blood

Baleen

Cell culture

Blood | Tissue homogenate

Plasma

Plasma

Plasma

Egg

Serum

Fecal | Blood

Serum | Fecal

Fecal

Plasma

Fecal

Urine

Blood

Supernatant

Tissue homogenate

Blood

Tissue homogenate

Tissue homogenate

Plasma

Serum

Blood

Serum

Saliva

Fecal | Urine

Scales

Cell culture

Plasma

Cell culture



Cell lysate

Cell lysate

Cell lysate

Urine

Cell lysate

Plasma

Tissue homogenate

Tissue homogenate

Cell lysate

Tissue homogenate

Cell lysate

Plasma | Tissue homogenate

Tissue homogenate

Sperm

Tissue homogenate

Tissue homogenate

Sperm

Sperm

Tissue lysate

Cell culture

Sperm

Cell lysate

Tissue homogenate

Tissue homogenate

Cell culture

Cell culture

Cell culture

Cell culture

Cell culture

Cell culture

Cell culture

Cell culture

Cell lysate

Cell lysate

Cell lysate

Tissue homogenate

Cell lysate

Cell culture

Cell culture

Sperm

Cell lysate

Urine | Plasma

Cell lysate

Cell lysate

Tissue homogenate

Cell lysate

Cell culture

Sperm

Cell lysate

Cell lysate



Cell culture

Cell culture

Cell lysate

Cell lysate

Urine

Cell culture

Cell culture

Cell culture

Serum

Cell culture

Cell lysate

Cell lysate

Urine

Tissue homogenate

Supernatant

Cell culture

Cell culture

Tissue homogenate

Plasma

Tissue homogenate

Cell lysate

Cell culture

Urine

Tissue homogenate

Serum

Cell lysate

Cell culture

Cell culture

Cell culture

Cell lysate

Tissue homogenate | Plasma

Cell culture

Plasma

Cell culture

Cell culture

Cell lysate

Cell culture

Cell lysate

Cell culture

Cell lysate

Cell culture

Cell culture

Cell lysate

Cell culture

Tissue homogenate

Cell culture

Cell culture

Cell lysate

Cell culture

Cell culture



Tissue homogenate

Tissue homogenate | Blood

Tissue lysate

Serum

Tissue homogenate

Cell culture

Serum | Tissue homogenate

Tissue homogenate

Tissue homogenate

Serum

Uterine Lavage

Tissue homogenate

Serum

Cell culture

Urine

Urine | Serum

Plasma

Serum

Plasma

Serum

Serum

Cell culture

Supernatant

Cell culture

Cell culture

Cell culture

Cell culture

Plasma

Tissue homogenate

Serum

Serum

Cell culture

Serum

Tissue homogenate

Blood | Urine

Serum

Urine

Plasma | Urine

Blood

Cell culture

Cell culture

Serum

Plasma

Supernatant

Serum

Blood

Urine

Blood



Serum

Serum

Serum

Blood

Plasma

Serum

Serum

Serum

Plasma

Serum

Blood

Blood

Plasma | Urine

Serum

Plasma

Serum

Serum

Serum

Serum

Serum

Serum

Blood

Blood

Plasma

Plasma | Urine

Plasma

Serum

Plasma

Serum

Tissue homogenate

Blood

Plasma

Serum

Blood

Blood

Urine

Plasma | Saliva

Plasma

Serum

Serum

Urine

Plasma

Blood

Blood

Cell culture

Plasma

Blood

Serum

Serum

Serum



Plasma

Plasma

Blood

Plasma

Plasma

Serum

Cell culture

Serum

Serum

Blood

Tissue homogenate

Serum

Plasma | Urine

Plasma

Blood

Serum

Plasma

Plasma | Tissue homogenate

Blood

Blood

Serum

Plasma

Plasma

Plasma

Plasma

Serum

Serum

Blood

Blood

Blood

Cell culture

Serum

Serum

Serum

Plasma

Plasma

Serum

Blood

Blood

Blow | Blubber | Serum

Urine

Serum

Blow

Serum

Serum

Serum

Serum

Plasma

Plasma

Serum



Serum

Blood

Serum

Plasma | Urine

Serum

Blood

Blood

Plasma

Serum

Fecal

Blood

Fecal

Serum

Baleen

Urine

Fecal

Plasma

Blow

Fecal

Fecal

Fecal

Plasma

Tissue homogenate

Urine

Urine

Plasma

Urine

Cell lysate

Cell lysate

Tissue homogenate

Tissue homogenate

Tissue homogenate

Cell culture

Tissue homogenate

Cell culture

Tissue homogenate

Tissue homogenate

Cell culture

Cell culture

Cell lysate

Sperm

Tissue homogenate

Cell culture

Plasma

Plasma

Cell culture

Tissue homogenate

Cell culture

Cell culture

Tissue homogenate



Blood

Cell lysate

Fluid

Blood

Tissue homogenate

Plasma

Plasma

Serum

Tissue homogenate

Plasma

Tissue homogenate

Tissue homogenate

Tissue homogenate

Tissue homogenate

Serum

Tissue homogenate

Supernatant

Plasma

Tissue homogenate

Tissue homogenate

Tissue homogenate

Tissue lysate

Cell culture

Blood

Plasma

Tissue homogenate | Fluid

Plasma

Cell culture

Cell culture

Plasma

Cell culture

Urine

Fecal

Plasma

Fecal

Cell culture

Cell culture

Fecal

Tissue homogenate

Fecal

Plasma

Urine

Urine

Plasma

Fecal

Serum



Serum

Plasma

Baleen

Urine

Fecal

Serum

Fecal

Plasma

Blood

Serum

Serum

Plasma

Tissue homogenate

Plasma | Skin

Tisue supernatant

Fecal

Plasma

Plasma

Spines

Fecal

Saliva

Cell culture

Tissue homogenate

Cell lysate

Tissue homogenate

Blood

Plasma

Plasma

Blood

Serum

Tissue homogenate

Cell culture

Cell lysate

Cell culture

Tissue homogenate

Roots

Cell culture

Tissue homogenate

Tissue homogenate

Tissue homogenate

Tissue homogenate

Tissue homogenate

Tissue homogenate

Plasma

Serum

Blood

Blood

Tissue homogenate

Plasma

Urine



Cell culture

Cell lysate

Tissue homogenate

Fluid

Tissue homogenate

Serum

Supernatant

Supernatant

Plasma

Serum

Serum

Cell culture

Serum | Tissue lysate

Urine

Urine | Cell culture

Plasma | Urine

Cell culture

Cell culture

Cell culture

Serum

Plasma

Urine

Urine

Urine

Urine

Urine

Urine

Urine

Urine

Urine

Urine

Fecal

Saliva | Urine

Cell culture

Urine

Serum

Tissue homogenate

Serum

Plasma

Serum

Serum

Tissue homogenate

Plasma

Plasma

Cell culture

Tissue homogenate | Serum

Plasma

Plasma



Plasma

Blood

Plasma

Saliva | Plasma

Serum

Fluid

Cell culture

Tissue homogenate

Cell lysate

Plasma

Plasma

Serum

Plasma

Serum

Saliva

Urine

Saliva

Plasma

Plasma

Plasma

Saliva | Supernatant

Plasma | Fluid | Cell culture

Plasma

Plasma

Plasma

Saliva

Urine

Serum

Saliva

Plasma

Urine

Tissue homogenate

Plasma

Plasma

Saliva

Plasma

Urine

Urine

Urine

Urine

Plasma

Plasma

Serum

Plasma

Tissue homogenate

Breast Milk | Plasma

Plasma

Plasma

Plasma

Serum



Plasma

Plasma

Cell culture

Serum

Fluid

Fluid

Fluid

Cell culture | Tissue homogenate

Blood

Serum

Tissue homogenate

Cell culture

Tissue homogenate

Cell culture

Tissue supernatant

Cell culture

Fluid

Plasma

fluid

Plasma

Cell lysate

Plasma

Cell culture

Plasma | Fluid

Cell culture

Plasma | Fluid

Cell culture

Serum

Cerebrospinal Fluid

Serum

Cell culture

Cell culture

Tissue homogenate

Cell culture

Plasma

Cell culture

Cell culture

Cell lysate

Cell culture

Cell culture

Cell culture

Tissue homogenate

Tissue homogenate

Plasma

Blood

Cell lysate



Cell culture

Supernatant

Cell culture

Cell culture

Tissue homogenate

Cell culture

Cell culture

Cell lysate | Cell culture

Cell culture

Cell culture

Cell culture

Cell culture

Cell culture

Supernatant

Cell culture

Tissue lysate

Supernatant

Tissue homogenate

Plasma

Plasma

Fecal

Serum

Serum

Plasma

Fecal

Fecal

Pooled

Milk

Serum

Urine | Serum

Serum

Blood

Plasma

Blood

Plasma

Plasma

Plasma

Blood

Blood

Tissue homogenate

Tissue homogenate

Supernatant

Tissue homogenate

Tissue homogenate

Tissue homogenate

Tissue homogenate

Blood

Blood

Tissue homogenate

Serum



Tissue homogenate

Tissue homogenate

Tissue homogenate

Plasma

Tissue homogenate

Tissue lysate

Urine

Blood | Urine

Urine

Serum

Urine

Serum

Cell lysate

Cell culture

Cell lysate

Cell lysate

Tissue homogenate

Supernatant

Supernatant

Cell lysate

Cell culture

Cell lysate

Cell culture

Cell lysate

Supernatant

Supernatant

Supernatant

Cell culture

Cell lysate

Cell lysate

Cell lysate

Cell culture

Cell lysate

Cell culture

Cell lysate

Supernatant

Cell culture

Cell lysate

Cell Lysate

Cell culture

Plasma

Plasma

Serum

Blood

Serum

Serum

Blood

Serum

Serum

Serum



Plasma

Serum

Serum

Plasma

Serum

Serum

Plasma

Serum

Plasma

Plasma

Plasma

Serum

Serum

Plasma

Serum

Serum

Supernatant

Plasma

Serum

Serum

Serum

Blood

Plasma

Plasma

Plasma

Serum

Serum

Serum

Serum

Serum

Serum

Blood

Plasma | Urine

Serum | Urine

Serum

Plasma

Plasma

Plasma | Saliva

Serum

Serum

Serum

Plasma

Serum | Tissue homogenate

Fluid

Serum

Fluid

Serum

Serum



Serum

Serum

Serum

Serum

Serum

Serum

Serum

Plasma

Plasma

Serum

Serum

Cell lysate

Plasma

Fur

Blood

Fibroblasts

Blood

Blood

Blood

Blood

Tissue homogenate

Fecal

Fecal

Saliva

Fecal

Fecal

Urine

Plasma

Plasma

Serum

Fecal | Saliva | Urine | Serum

Fecal

Blubber

Baleen

Plasma

Fecal

Fecal

Serum | Urine



Kit Name

Glutathione (GSH) Monoclonal Antibody

Goat anti-Mouse IgG

Goat anti-Mouse IgG | Goat anti-Rabbit IgG

Goat anti-Mouse IgG | Goat anti-Rabbit IgG

Goat anti-Mouse IgG | Goat anti-Rabbit IgG

Goat anti-Mouse IgG | Goat anti-Rabbit IgG

Goat anti-Mouse IgG | Coating Buffer

Goat anti-Mouse IgG | Coating Buffer

Goat anti-Mouse IgG | Assay Buffer

Goat anti-Rabbit IgG

Goat anti-Rabbit IgG

Goat anti-Rabbit IgG

Goat anti-Rabbit IgG

Goat anti-Rabbit IgG

Goat anti-Rabbit IgG

Goat anti-Rabbit IgG

Goat anti-Rabbit IgG | Goat anti-Mouse IgG

Goat anti-Rabbit IgG | Washer Buffer Concentrate | TMB Substrate | Stop Solution | Goat anti-Mouse IgG | Coating Buffer | Blocking Buffer

Goat anti-Rabbit IgG | TMB Substrate | Stop Solution | Coating Buffer | Blocking Buffer

PGE<sub>2</sub> Monoclonal Antibody

PGE<sub>2</sub> Monoclonal Antibody

PGE<sub>2</sub> Monoclonal Antibody

Testosterone Mini-Kit

Cortisol ISWE Mini-Kit

Cortisol ISWE Mini-Kit

Cortisol ISWE Mini-Kit | DNA Damage ELISA Kits

Progesterone ISWE Mini-Kit

Formaldehyde Fluorescent Detection Kit

Formaldehyde Fluorescent Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit



Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kits

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit

Urinary Creatinine Detection Kit | Corticosterone ELISA Kit

Urinary Creatinine Detection Kit | Urea Nitrogen (BUN) Colorimetric Detection Kits

Urinary Creatinine Detection Kit | Urea Nitrogen (BUN) Colorimetric Detection Kits

Urinary Creatinine Detection Kit | Urea Nitrogen (BUN) Colorimetric Detection Kits

Urinary Creatinine Detection Kit | Urea Nitrogen (BUN) Colorimetric Detection Kits

Urinary Creatinine Detection Kit | Urea Nitrogen (BUN) Colorimetric Detection Kits | Serum Creatinine Detection Kits

Urinary Creatinine Detection Kit | urea Nitrogen (BUN) Colorimetric Detection Kits | Serum Creatinine Detection Kits

Urinary Creatinine Detection Kit | Progesterone ELISA Kits | Estradiol ELISA Kits | Cortisol EIA Kit

Urinary Creatinine Detection Kit | Testosterone ELISA Kits

Urinary Creatinine Detection Kit | Testosterone ELISA Kits | Progesterone ELISA Kits

Urinary Creatinine Detection Kit | Retinol Binding Protein (RBP) Multi-Format ELISA Kits

Urinary Creatinine Detection Kit | Serum Creatinine Detection Kits

Urinary Creatinine Detection Kit | Serum Creatinine Detection Kits

Urinary Creatinine Detection Kit | Serum Creatinine Detection Kits

Urinary Creatinine Detection Kit | Serum Creatinine Detection Kits

Urinary Creatinine EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit



Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kits

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kits

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit



Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Glutathione (GSH) Colorimetric Detection Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit



Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kits

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kits

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit



Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol EIA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit

Cortisol ELISA Kit | Cortisol ISWE Mini-Kit | Testosterone ELISA Kits | Testosterone ISWE Mini-Kit | Estradiol ELISA Kits | Progesterone ELISA Kits

Cortisol EIA Kit | Urinary Creatinine Detection Kit

Cortisol EIA Kit | Corticosterone ELISA Kit

Cortisol ELISA Kit | Corticosterone ELISA Kit

Cortisol EIA Kit | Corticosterone EIA Kit

Cortisol EIA Kit | Corticosterone ELISA Kit

Cortisol EIA Kit | Corticosterone EIA Kit

Cortisol EIA Kit | Corticosterone EIA Kit | Aldosterone ELISA Kits | Testosterone ELISA Kit

Cortisol EIA Kit | Corticosterone ELISA Kit | Assay Buffer

Cortisol EIA Kit | Cortisone Chemiluminescent ELISA Kits

Cortisol EIA Kit | Urea Nitrogen (BUN) Colorimetric Detection Kits

Cortisol ELISA Kit | Progesterone ELISA Kits

Cortisol ELISA Kit | Progesterone ELISA Kits

Cortisol ELISA Kit | Progesterone ELISA Kits | Testosterone ELISA Kits | Serum 17_-Estradiol ELISA Kits

Cortisol EIA Kit | Testosterone ELISA Kit

Cortisol ELISA Kit | Allopregnanolone ELISA Kits | Testosterone ELISA Kits | Progesterone ELISA Kits

Cortisol ELISA Kit | Goat anti-Mouse IgG

Cortisol ELISA Kit | Progesterone ELISA Kits | Testosterone ELISA Kits

Cortisol EIA Kit|Assay Buffer

Thiol Fluorescent Detection Kit

Thiol Fluorescent Detection Kit

Thiol Fluorescent Detection Kit

Thiol Fluorescent Detection Kit

Thiol Fluorescent Detection Kit

Thiol Fluorescent Detection Kit | Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit



Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit (384-Well Plate)

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit (384-Well Plate)

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Butyrylcholinesterase Fluorescent Activity Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit

Glutathione (GSH) Fluorescent Detection Kit



Glutathione (GSH) Fluorescent Detection Kit | Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Fluorescent Detection Kits

Glutathione (GSH) Fluorescent Detection Kit (384-Well Plate) | Serum Creatinine Detection Kits

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit

Glutathione (GSH) Colorimetric Detection Kit
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Atrial Natriuretic Peptide (ANP) ELISA Kit - DISCONTINUED, SEE K071-H

Atrial Natriuretic Peptide (ANP) ELISA Kit - DISCONTINUED, SEE K071-H

Atrial Natriuretic Peptide (ANP) ELISA Kit - DISCONTINUED, SEE K071-H

Atrial Natriuretic Peptide (ANP) ELISA Kit - DISCONTINUED, SEE K071-H | Urinary Creatinine Detection Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit

Protein Kinase A (PKA) Colorimetric Activity Kit | Cyclic AMP Direct ELISA Kits

Protein Kinase A (PKA) Colorimetric Activity Kit | Cyclic AMP Direct ELISA Kits

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit



Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit | Glutathione (GSH) Colorimetric Detection Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit | Catalase Colorimetric Activity Kit

superoxide Dismutase (SOD) Colorimetric Activity Kit | Catalase Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit | Catalase Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit | Catalase Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit | Catalase Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit | Catalase Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit | Catalase Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit | Catalase Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit | Catalase Colorimetric Activity Kit | Glutathione (GSH) Colorimetric Detection Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit | Catalase Colorimetric Activity Kit | Glutathione (GSH) Colorimetric Detection Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit|Catalase Colorimetric Activity Kit

Superoxide Dismutase (SOD) Colorimetric Activity Kit|DNA Damage ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits | Progesterone ELISA Kits

Estradiol ELISA Kits | Progesterone ELISA Kits | Testosterone ELISA Kits

Estradiol ELISA Kits | Estrone ELISA Kits

Estradiol ELISA Kits | Estrone ELISA Kits | Estrone-3-Glucuronide (E1G) ELISA Kits | Progesterone ELISA Kits

Estradiol ELISA Kits | Testosterone ELISA Kits

Estradiol ELISA Kits | Estrone-3-Glucuronide (E1G) ELISA Kits

Estrone ELISA Kits

Estrone ELISA Kits | Testosterone ELISA Kit

Estrone ELISA Kits | Ceruloplasmin Colorimetric Activity Kit | Progesterone ELISA Kits

Testosterone ELISA Kits

Testosterone ELISA Kit

Testosterone ELISA Kits



Testosterone ELISA Kits

Testosterone ELISA Kit

Testosterone ELISA Kits

Testosterone ELISA Kit

Testosterone ELISA Kit

Testosterone ELISA Kit

Testosterone ELISA Kits

Testosterone ELISA Kits

Testosterone ELISA Kit

Testosterone ELISA Kit

Testosterone ELISA Kit | Goat anti-Rabbit IgG

Testosterone ELISA Kit | Corticosterone ELISA Kit

Testosterone ELISA Kits | Progesterone ELISA Kits

Testosterone ELISA Kits | Progesterone ELISA Kits | Triiodothyronine (T<sub>3</sub>) ELISA Kits | Corticosterone ELISA Kit

Testosterone ELISA Kits | Estradiol ELISA Kits

Testosterone ELISA Kits | Estradiol ELISA Kits

Testosterone ELISA Kits | Serum 17_-Estradiol ELISA Kits | Progesterone ELISA Kits

Testosterone ELISA Kits | Estradiol ELISA Kits | Progesterone ELISA Kits

Testosterone ELISA Kits | Estradiol ELISA Kits | Progesterone ELISA Kits | Corticosterone ELISA Kit | Cortisol ELISA Kit

Testosterone ELISA Kits|Corticosterone Multi-Format ELISA Kits|Triiodothyronine (T<sub>3</sub>) ELISA Kits

Catalase Fluorescent Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit

Catalase Colorimetric Activity Kit | Superoxide Dismutase (SOD) Colorimetric Activity Kit

Catalase Colorimetric Activity Kit | Superoxide Dismutase (SOD) Colorimetric Activity Kit

Catalase Colorimetric Activity Kit | Superoxide Dismutase (SOD) Colorimetric Activity Kit

Catalase Colorimetric Activity Kit | Superoxide Dismutase (SOD) Colorimetric Activity Kit

Catalase Colorimetric Activity Kit | Superoxide Dismutase (SOD) Colorimetric Activity Kit

Catalase Colorimetric Activity Kit | Superoxide Dismutase (SOD) Colorimetric Activity Kit

Catalase Colorimetric Activity Kit | Superoxide Dismutase (SOD) Colorimetric Activity Kit | Ceruloplasmin Colorimetric Activity Kit | FRAP (Ferric Reducing Antioxidant Power) Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Fluorescent Detection Kits



Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Fluorescent Detection Kits

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Fluorescent Detection Kits

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Fluorescent Detection Kits

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Fluorescent Detection Kits

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Fluorescent Detection Kits

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Fluorescent Detection Kits

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Fluorescent Detection Kits | Glutathione (GSH) Fluorescent Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit

Ceruloplasmin Colorimetric Activity Kit

Estrone ELISA Kits

Estrone ELISA Kits

Estrone ELISA Kits

Estrone ELISA Kits | Estradiol ELISA Kits | Pregnanediol-3-Glucuronide (PDG) ELISA Kits

Estrone-3-Glucuronide (E1G) ELISA Kits | Estrone ELISA Kits | Progesterone ELISA Kits

Estrone ELISA Kits | Pregnanediol-3-Glucuronide (PDG) ELISA Kits

Pregnanediol-3-Glucuronide (PDG) ELISA Kits

Pregnanediol-3-Glucuronide (PDG) ELISA Kits

Pregnanediol-3-Glucuronide (PDG) ELISA Kits

Pregnanediol-3-Glucuronide (PDG) ELISA Kits

Pregnanediol-3-Glucuronide (PDG) ELISA Kits | Estrone-3-Glucuronide (E1G) ELISA Kits

Estrone-3-Sulfate (E1S) ELISA Kits

Estrone-3-Sulfate (E1S) ELISA Kits

Estrone-3-Sulfate (E1S) ELISA Kits | Estrone-3-Glucuronide (E1G) ELISA Kits

Glucose Colorimetric Detection Kit (2 Plates)

Glucose Colorimetric Detection Kit (2 Plates)

Glucose Colorimetric Detection Kit (2 Plates)

Glucose Colorimetric Detection Kit (2 Plates)

Glucose Colorimetric Detection Kit (2 Plates) | Insulin ELISA Kit

Prolactin (PRL) ELISA Kit

Galactose Colorimetric Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit



FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit

FRAP (Ferric Reducing Antioxidant Power) Detection Kit | Catalase Colorimetric Activity Kit | Hydrogen Peroxide (H<sub>2</sub>O<sub>2</sub>) Colorimetric Detection Kit | Superoxide Dismutase (SOD) Colorimetric Activity Kit

Insulin ELISA Kit

Insulin ELISA Kit

Insulin ELISA Kit

Insulin ELISA Kit

Insulin ELISA Kit

Oxytocin EIA Kit

Oxytocin EIA Kit

Oxytocin ELISA Kits

Oxytocin EIA Kit

Oxytocin ELISA Kits

Oxytocin ELISA Kits

Oxytocin ELISA Kits

Oxytocin EIA Kit

Oxytocin EIA Kit

Oxytocin ELISA Kits

Oxytocin ELISA Kits

Oxytocin EIA Kit

Oxytocin ELISA Kits

Oxytocin ELISA Kits

Oxytocin EIA Kit

Oxytocin ELISA Kits

Oxytocin ELISA Kits

Oxytocin EIA Kit

Oxytocin EIA Kit

Oxytocin EIA Kit

Oxytocin ELISA Kits

Oxytocin ELISA Kits

Oxytocin ELISA Kits

Oxytocin ELISA Kits

Oxytocin ELISA Kits

Oxytocin ELISA Kits

Oxytocin ELISA Kits

Oxytocin ELISA Kits | Arg<sup>8</sup>-Vasopressin (AVP) ELISA Kits

Arg<sup>8</sup>-Vasopressin (AVP) Chemiluminescent ELISA Kits

Arg<sup>8</sup>-Vasopressin (AVP) ELISA Kits

Arg<sup>8</sup>-Vasopressin (AVP) Chemiluminescent ELISA Kits

Arg<sup>8</sup>-Vasopressin (AVP) Chemiluminescent ELISA Kits | Oxytocin EIA Kit

Arg<sup>8</sup>-Vasopressin (AVP) ELISA Kits

Thyroxine (T<sub>4</sub>) ELISA Kits

Thyroxine (T<sub>4</sub>) ELISA Kits

Thyroxine ELISA Kit



Thyroxine (T<sub>4</sub>) ELISA Kits

Triiodothyronine (T<sub>3</sub>) ELISA Kits | Thyroxine (T<sub>4</sub>) ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE2 ELISA Kit

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits



PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE2 EIA Kit

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

PGE<sub>2</sub> Multi-Format ELISA Kits

Aldosterone Chemiluminescent ELISA Kits

Aldosterone ELISA Kits

Aldosterone ELISA Kits | Corticosterone ELISA Kit

DHEA-S ELISA Kits | PGE<sub>2</sub> Multi-Format ELISA Kits | DNA Damage ELISA Kits | Cortisol ELISA Kit

DHEA-S ELISA Kits|Goat anti-Rabbit IgG

Triiodothyronine (T<sub>3</sub>) ELISA Kits

Triiodothyronine (T<sub>3</sub>) ELISA Kits

Triiodothyronine (T<sub>3</sub>) ELISA Kits

Triiodothyronine (T<sub>3</sub>) ELISA Kits | Thyroxine (T<sub>4</sub>) ELISA Kits

Levonorgestrel (LNG) ELISA Kits

Levonorgestrel (LNG) ELISA Kits

Levonorgestrel (LNG) ELISA Kits

Osteopontin Human (OPN) ELISA Kit

DNA Damage ELISA Kits

DNA Damage ELISA Kits

DNA Damage ELISA Kits

DNA Damage ELISA Kits|Superoxide Dismutase (SOD) Colorimetric Activity Kit

Myeloperoxidase (MPO) Human ELISA Kit

Allopregnanolone ELISA Kits

Allopregnanolone ELISA Kit

Allopregnanolone ELISA Kit

Allopregnanolone ELISA Kit

Allopregnanolone ELISA Kit

Allopregnanolone ELISA Kits

Allopregnanolone ELISA Kit

Allopregnanolone ELISA Kit

Allopregnanolone ELISA Kit

Allopregnanolone ELISA Kit

Allopregnanolone ELISA Kits

Allopregnanolone ELISA Kit

Allopregnanolone ELISA Kits

Allopregnanolone ELISA Kits



Allopregnanolone ELISA Kits

Allopregnanolone ELISA Kit

Allopregnanolone ELISA Kit

Allopregnanolone ELISA Kit | Cortisol ELISA Kit

Allopregnanolone ELISA Kits | Corticosterone ELISA Kit

Allopregnanolone ELISA Kits|Progesterone ELISA Kits

Retinol Binding Protein (RBP) Multi-Format ELISA Kits

Retinol Binding Protein (RBP) Multi-Format ELISA Kits

Retinol Binding Protein (RBP) Multi-Format ELISA Kits

Retinol Binding Protein (RBP) Multi-Format ELISA Kits

Retinol Binding Protein (RBP) Multi-Format ELISA Kits

Epiandrosterone ELISA Kit

Cyclic GMP Direct ELISA Kits

Cyclic GMP Direct ELISA Kits

Cyclic GMP Direct ELISA Kits

Cyclic GMP Direct ELISA Kits - Improved Sensitivity

Cyclic GMP Direct ELISA Kits

20-Hydroxyecdysone ELISA Kit

20-Hydroxyecdysone ELISA Kit | Assay Buffer

2,3 Cyclic GAMP EIA Kit

2',3'-Cyclic GAMP ELISA Kits

2,3 Cyclic GAMP EIA Kit

2',3'-Cyclic GAMP ELISA Kits

2,3 Cyclic GAMP EIA Kit

2',3'-Cyclic GAMP ELISA Kits

2’,3’ Cyclic GAMP EIA Kit

2,3 Cyclic GAMP EIA Kit

2',3'-Cyclic GAMP ELISA Kits

2',3'-Cyclic GAMP ELISA Kits

2',3'-Cyclic GAMP ELISA Kits

2',3'-Cyclic GAMP ELISA Kits

2',3'-Cyclic GAMP ELISA Kits

2',3'-Cyclic GAMP ELISA Kits

2',3'-Cyclic GAMP ELISA Kits

2,3 Cyclic GAMP EIA Kit

2',3'-Cyclic GAMP ELISA Kits

2',3'-Cyclic GAMP ELISA Kits

2',3'-Cyclic GAMP ELISA Kits

3’,3’-Cyclic GAMP ELISA Kits - IMPROVED

2',3'-Cyclic GAMP ELISA Kits|3’,3’-Cyclic GAMP ELISA Kits - IMPROVED

Testosterone ELISA Kit

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits



Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Corticosterone EIA Kit

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits

Serum Creatinine Detection Kits | Urinary Creatinine Detection Kit

Serum creatinine Detection Kits | Urinary Creatinine Detection Kit

Serum Creatinine Detection Kits | Cystatin C Human ELISA Kit

Serum Creatinine Low Sample Volume Kit (384-Well Plate) | Urea Nitrogen (BUN) Colorimetric Detection Kits

Serum Creatinine Detection Kits | Urea Nitrogen (BUN) Colorimetric Detection Kits

Serum Creatinine Detection Kits | Urea Nitrogen (BUN) Colorimetric Detection Kits

Serum creatinine Detection Kits | Urea Nitrogen (BUN) Colorimetric Detection Kits

Serum creatinine Detection Kits | Urea Nitrogen (BUN) Colorimetric Detection Kits

Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits



Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits

Serum Creatinine Detection Kits

Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits

Estradiol ELISA Kits

Estradiol ELISA Kits

Serum 17_-Estradiol ELISA Kits | PGFM ELISA Kits

ThioStar® Thiol Detection System

ThioStar® Thiol Detection System

ThioStar® Thiol Detection System

ThioStar® Thiol Detection System

ThioStar® Thiol Detection System

ThioStar® Thiol Detection System

ThioStar® Thiol Detection System

ThioStar® Thiol Detection System

ThioStar® Thiol Detection System

ThioStar® Thiol Detection System

Washer Buffer Concentrate

Washer Buffer Concentrate

Washer Buffer Concentrate

Washer Buffer Concentrate

Washer Buffer Concentrate | Assay Buffer

Goat anti-Rabbit IgG

Goat anti-Rabbit IgG Coated Plate | Dissociation Reagent

Dissociation Reagent

Dissociation Reagent

Stop Solution | TMB Substrate | Blocking Buffer | Washer Buffer Concentrate | Coating Buffer | Goat anti-Rabbit IgG

Assay Buffer

Assay Buffer

Assay Buffer | Testosterone ISWE Mini-Kit | Progesterone ISWE Mini-Kit | Cortisol ISWE Mini-Kit

Assay Buffer | Progesterone ELISA Kits

Assay Buffer | Testosterone ELISA Kits

Assay Buffer | Washer Buffer Concentrate

Coating Buffer | Goat anti-Mouse IgG | Goat anti-Rabbit IgG

Coating Buffer | Blocking Buffer | Assay Buffer | Washer Buffer Concentrate | Goat anti-Mouse IgG



Kit Number

A001

A008

A008 | A009

A008 | A009

A008 | A009

A008 | A009

A008 | X108

A008 | X108

A008 | X109

A009

A009

A009

A009

A009

A009

A009

A009 | A008

A009 | X007 | X019 | X020 | A008 | X108 | X109

A009 | X019 | X020 | X108 | X109

A011

A011

A011

ISWE001

ISWE002

ISWE002

ISWE002 | K059-H

ISWE003

K001-F

K001-F

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H



K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H

K002-H | K014-H

K002-H | K024-H

K002-H | K024-H

K002-H | K024-H

K002-H | K024-H

K002-H | K024-H | KB02-H

K002-H | K024-H | KB02-H

K002-H | K025-H | K030-H | K003-H

K002-H | K032-H

K002-H | K032-H | K025-H

K002-H | K062-H

K002-H | KB02-H

K002-H | KB02-H

K002-H | KB02-H

K002-H | KB02-H

K002-H1

K003-H

K003-H

K003-H

K003-H

K003-H



K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H



K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H



K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H



K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H

K003-H | ISWE002 | K032-H | ISWE001 | K030-H | K025-H

K003-H | K002-H

K003-H | K014-H

K003-H | K014-H

K003-H | K014-H

K003-H | K014-H

K003-H | K014-H

K003-H | K014-H | K052-H | K032-H

K003-H | K014-H | X065

K003-H | K017-C

K003-H | K024-H

K003-H | K025-H

K003-H | K025-H

K003-H | K025-H | K032-H | KB30-H

K003-H | K032-H

K003-H | K061-H | K032-H | K025-H

K003-H | X012

K003-H|K025-H|K032-H

K003-H|X065

K005-F

K005-F

K005-F

K005-F

K005-F

K005-F | K006-H

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F



K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F

K006-F



K006-F | K034-F

K006-F | KB02-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H

K006-H



K006-H | K023-H

K006-H | K028-H | K034-H | K041-H

K008-F

K008-F

K008-F

K008-F

K009-F

K010-F

K011-F

K012-H

K012-H

K012-H

K012-H

K012-H

K013-H

K013-H

K013-H

K013-H

K013-H

K013-H

K013-H

K013-H

K013-H

K014-C

K014-C

K014-C

K014-C

K014-C

K014-C

K014-C

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H



K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H



K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H



K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H



K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H



K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H



K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H



K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H



K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H



K014-H

K014-H

K014-H

K014-H

K014-H

K014-H

K014-H | K002-H

K014-H | K003-H

K014-H | K003-H

K014-H | K003-H | X065

K014-H | K017-H

K014-H | K019-H

K014-H | K025-H

K014-H | K030-H | K032-H

K014-H | K032-H

K014-H | K032-H

K014-H | K034-H | K051-H

K014-H | K050-H

K014-H | K052-H

K014-H | K056-H

K014-H | K059-H

K014-H | X065

K014-H|K002-H

K015-F

K015-F

K015-F

K016-F

K016-F

K016-F

K016-F

K016-F

K016-F

K016-F | K041-H

K017-C

K017-H

K017-H

K017-H

K017-H

K017-H

K019-C



K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C

K019-C | K030-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H



K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H

K019-H | K020-H

K019-H | K020-H

K019-H | K020-H

K019-H | K027-H

K019-H | K051-H



K020-C

K020-C

K020-C

K020-H

K020-H

K020-H

K020-H

K020-H

K020-H

K022-H

K022-H

K022-H

K022-H

K022-H

K022-H

K022-H

K022-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H

K023-H | K034-H

K023-H | K034-H

K023-H | K034-H

K023-H | K034-H

K024-H

K024-H

K024-H



K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H



K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H

K024-H | A008 | A009

K024-H | K002-H

K024-H | K003-H

K024-H | K025-H | K032-H | ISWE002

K024-H | K046-H

K024-H | KB02-H

K024-H | KB02-H

K024-H | KB02-H

K024-H | KB02-H

K024-H | KB02-H

K024-H | KB02-H



K024-H | KB02-H

K024-H | KB02-H

K024-H | KB02-H

K024-H | KB02-H | K002-H

K024-H | KB30-H

K024-H|KB02-H

K024-H|KB02-H

K024-H|KB02-H

K024-H|KB02-H

K025-H

K025-H

K025-H

K025-H

K025-H | K003-H

K025-H | K022-H |K064-H | K038-H | K036-H

K025-H | K030-H

K025-H | K030-H

K025-H | K030-H | K032-H | K003-H | K052-H

K025-H | K032-H

K025-H | K032-H

K025-H | K032-H | K030-H

K025-H | K032-H | K050-H | KB30-H

K025-H | K061-H

K026-H

K026-H

K026-H

K026-H | K002-H

K027-H

K027-H

K027-H

K027-H

K027-H

K027-H

K027-H

K027-H

K027-H

K027-H

K027-H

K027-H

K027-H

K027-H

K027-H | K019-H

K027-H | K019-H

K028-H

K028-H

K028-H

K028-H

K028-H

K028-H

K028-H



K028-H

K028-H

K028-H

K028-H

K028-H

K028-H

K028-H

K028-H

K028-H

K028-H

K028-H | K006-H

K028-H | K033-H

K028-H | K033-H

K028-H | K033-H

K028-H | K033-H

K028-H | K033-H

K028-H | K033-H

K028-H | K033-H

K028-H | K033-H

K028-H | K033-H | K006-H

K028-H | K033-H | K006-H

K028-H|K033-H

K028-H|K059-H

K030-H

K030-H

K030-H

K030-H

K030-H

K030-H

K030-H

K030-H

K030-H

K030-H

K030-H

K030-H | K025-H

K030-H | K025-H | K032-H

K030-H | K031-H

K030-H | K031-H | K036-H | K025-H

K030-H | K032-H

K030-H | K036-H

K031-H

K031-H | K032-H

K031-H | K035-H | K025-H

K032-H

K032-H

K032-H



K032-H

K032-H

K032-H

K032-H

K032-H

K032-H

K032-H

K032-H

K032-H

K032-H

K032-H | A009

K032-H | K014-H

K032-H | K025-H

K032-H | K025-H | K056-H | K014-H

K032-H | K030-H

K032-H | KB30-H

K032-H | KB30-H | K025-H

K032-H | KB30-H | K025-H

K032-H | KB30-H | K025-H | K014-H | K003-H

K032-H|K014-H|K056-H

K033-F

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H

K033-H | K028-H

K033-H | K028-H

K033-H | K028-H

K033-H | K028-H

K033-H | K028-H

K033-H | K028-H

K033-H | K028-H | K035-H | K043-H

K034-F



K034-F

K034-F

K034-F

K034-F

K034-F

K034-F

K034-F | K006-F

K034-H

K034-H

K034-H

K034-H

K034-H

K034-H

K034-H

K034-H

K034-H

K034-H

K034-H

K034-H

K034-H

K035-H

K036-H

K036-H

K036-H

K036-H | K030-H | K037-H

K036-H | K031-H | K025-H

K036-H | K037-H

K037-H

K037-H

K037-H

K037-H

K037-H | K036-H

K038-H

K038-H

K038-H | K036-H

K039-H

K039-H

K039-H

K039-H

K039-H | K046-H

K040-H

K042-H

K043-H

K043-H

K043-H

K043-H

K043-H

K043-H



K043-H

K043-H

K043-H

K043-H

K043-H

K043-H

K043-H

K043-H

K043-H | K033-F | K034-H | K028-H

K046-H

K046-H

K046-H

K046-H

K046-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H

K048-H
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Child |Fear |Female |Hair/chemistry |Humans |*Hydrocortisone |Infant |Male |*Saliva/chemistry |Stress, Psychological |Infancy |Ses |hair cortisol |salivary cortisol |social fear |stress

Animals |Female |Food |*Glucocorticoids |*Hibernation |Humans |Male |Sciuridae/physiology |Seasons |Accelerometer |Biologger |Fecal glucocorticoid metabolites |Home range |Reproductive investment |Sciurid

Animals |*Cebus capucinus |Laboratories |Cebus |Feces |Testosterone |Costa Rica |Androgens |Cortisol |Estradiol |Estrogens |Field laboratory |Glucocorticoids |Progesterone |Progestogens |Validation

undesirable behavior |glucocorticoid |trichotillomania |environmental-factors |adrenal activity |sex-differences |behavior |chimpanzees |welfare |wild |excretion |responses |hormones

baleen |calves |corticosterone |cortisol |stress |validations |eubalaena-australis |peninsula valdes |fecal glucocorticoids |allostasis |mortality |exposure |hormones

fecal cortisol-levels |stress-response |physiological stress |hair |conservation |patterns |rodentia |generalist |paraguay |impacts

beef cattle |housing |welfare |immunology |physiology |dairy-cows |gene-expression |veal calves |welfare |stress |transportation |performance |neutrophils |parameters |behavior

aggression |vigilance |stress |cortisol |testosterone |social dominance |fecal cortisol metabolites |sheep ovis-canadensis |deer cervus-elaphus |wolf canis-lupus |group-size |alpine chamois |social rank |rupicapra-rupicapra |vigilance behavior |stress-response

Adenosine Triphosphate/metabolism |Animals |Cardiomyopathy, Hypertrophic, Familial/genetics/*metabolism |Female |Glucose/metabolism |Lipoproteins, VLDL/metabolism |Liver/*metabolism |Male |Metabolic Networks and Pathways |Mice |Mice, Inbred C57BL |Mice, Transgenic |Myocardium/*metabolism |Triglycerides/metabolism

aldosterone |corticosterone |cortisol |hair |stress |testosterone

marine mammals |cetacea |baleen hormones |cortisol |corticosterone |stress |fecal glucocorticoids |balaena-mysticetus |hair cortisol |stress |hormones |wild |reproduction |biomarker |bears |blow

cortisol |cortisone |exertion |stress |citrus flavonoids |cortisol-cortisone shuttle |blood-pressure |in-vivo |healthy |hypertension |adults |saliva

cattle |cortisol |lipopolysaccharide |metabolism |prenatal stress |prenatal stress |immune activation |maternal stress |late-gestation |challenge |endocrine |secretion |transportation |temperament |temperature

bearded seals |claws |cortisol |pregnancy |ringed seals |stable isotopes

Cortisol |keratin |phocid |pinniped |progesterone |steroid hormone

steller sea lions |fur seals |circulating progesterone |phoca-vitulina |pregnancy |cortisol |dynamics |estrus |rates

guinea pig |neonatal stress |pregnancy |cortisol |myelination |gaba |sex-differences |preterm birth |fetal |anxiety |expression |myelination |exposure |schizophrenia |environment |trafficking

canine behaviour |frustration |psychometrics |veterinary behaviour |behavioural assessment |heart-rate |dogs |stress |reinforcement |reliability |reactivity |responses |humans |no

Cortisol |endocrine |fish

Disulfide Bond |Bovine Spongiform Encephalopathy |Amyloid Aggregate |Heteronuclear Single Quantum Correlation |Backbone Chemical Shift |Thiol 

Animals |CD4-Positive T-Lymphocytes/cytology/*drug effects |Cell Differentiation |Cell Proliferation |*Dietary Supplements |Gene Expression Regulation/physiology |Interleukin-2/genetics/metabolism |*Lymphocyte Activation |Mice |Mice, Inbred C57BL |Receptors, Interleukin-2/genetics/metabolism |Selenium/*administration & dosage/*pharmacology |Sulfhydryl Compounds/*metabolism

enhanced raman-spectroscopy |warfare agent vx |soft-lithography |surface |silver |scattering |molecules |substrate |nanoparticles |hydrolysis

Antineoplastic Agents/*pharmacology |Cisplatin/*pharmacology |Cross-Linking Reagents/*pharmacology |Cysteine/chemistry |DNA Adducts/chemistry/*metabolism |DNA-Binding Proteins/chemistry/genetics/*metabolism |Electrophoretic Mobility Shift Assay |HMGB1 Protein/chemistry/genetics/*metabolism |Humans |Kinetics |Molecular Conformation |Mutagenesis, Site-Directed |Mutant Proteins/chemistry/metabolism |Oxidation-Reduction |Polynucleotides/chemistry/metabolism |Protein Footprinting |Protein Interaction Domains and Motifs |Recombinant Proteins/chemistry/metabolism |Sequence Alignment |Sequence Homology, Amino Acid

capillary lc-ms |mammalian-cells |amine metabolomics |spectrometry |proteomics

lllt |ledt |muscle performance |muscle recovery |atp |biphasic dose-response |level laser therapy |skeletal-muscle |oxidative stress |phototherapy |mechanisms |radiation |rats |irradiation |fatigue

aerobic metabolism |atrophy |cancer cachexia |fiber type |muscle wasting |skeletal-muscle |heart-failure |redox regulation |mechanisms |cachexia |proteome |glutathionylation |inhibition |pathway |damage

chemotherapy |liver cancer |apoptosis |angiogenesis |cell cycle |melatonin |hepatocellular-carcinoma |prooxidant activity |ovarian-carcinoma |gene-expression |cancer |angiogenesis |apoptosis |antioxidant |hif-1-alpha |growth

antioxidant |inflammation |zinc |arginine |piglet |weanling |dietary supplementation |growth-performance |lipid-peroxidation |oxidative stress |nitric-oxide |pigs |lipopolysaccharide |expression |cytokines |metallothionein

toxicity |white-footed mice |superfund site |biomarker |alad |delta-aminolevulinic-acid |oxidative stress |peromyscus-leucopus |small mammals |dehydratase activity |metal contamination |concurrent exposure |zinc smelters |toxicity |wildlife

tree swallows |biomarker |chromosomal damage |erod |oxidative stress |blue heron eggs |polycyclic aromatic-hydrocarbons |cell gel-electrophoresis |perfluorinated compounds |oxidative stress |contaminant exposure |DNA-damage |developmental toxicity |biomarker response |american kestrels

rabbit ventricular myocytes |cardiac sarcoplasmic-reticulum |calcium-release channel |ryanodine receptor |s-nitrosylation |mitochondrial formation |redox regulation |muscle |mechanisms |heart



ca2+ homeostasis |ventricular myocytes |heart failure |sarcoplasmic reticulum |ryanodine receptor |oxidative stress |calcium-release channel |ryanodine receptor phosphorylation |congestive-heart-failure |ventricular myocytes |skeletal-muscle |defective regulation |redox regulation |oxidase activity |s-nitrosylation |leak

Air Pollutants, Occupational/*metabolism |Antioxidants/*metabolism |Benzhydryl Compounds/*metabolism |Glutathione/metabolism |HEK293 Cells |Humans |NF-E2-Related Factor 2/*metabolism |Nuclear Respiratory Factor 1/*metabolism |Phenols/*metabolism |Reactive Oxygen Species/metabolism |Signal Transduction/*drug effects

no and h2s cross talk |nitroxyl |nitrosopersulfide |redox sensing |polysulfide |persulfide |nitric-oxide synthase |hydrogen-sulfide |endothelial-cells |s-sulfhydration |in-vivo |decreased expression |cysteine persulfides |signaling molecules |chemical biology |activates nrf2

electron-transport-system |oxidative stress |california current |crassostrea-virginica |vertical-distribution |calanus-pacificus |limacina-helicina |west-coast |high co2 |temperature

oxidative stress |reproduction |female condition |metal pollution |calcium availability |pied flycatcher |ficedula-hypoleuca |stress biomarkers |dietary calcium |lead-exposure |parus-major |birds |supplementation |nestlings |cadmium

messenger-rna expression |bile-acid concentrations |thyroid-hormone levels |falco-sparverius |liquid chromatography |circulating testosterone |reproductive success |peregrine falcons |affects testes |phosphate

melioidosis |glutathione |n-acetyl cysteine |bacterial infection |type 2 diabetes |burkholderia pseudomallei |induced il-12 production |redox regulation |hiv-infection |ifn-gamma |acetylcysteine |mellitus |melioidosis |deficiency |cells |erythrocytes

Catalase/genetics/metabolism |Cell Proliferation |Down Syndrome/genetics/*metabolism/pathology |Female |Fetus |Fibroblasts/*metabolism/pathology |Gene Expression Regulation |Glutaredoxins/genetics/metabolism |Glutathione/metabolism |Glutathione Peroxidase/genetics/metabolism |Humans |Male |Oxidative Stress/*genetics |Primary Cell Culture |Signal Transduction |Skin/*metabolism/pathology |Superoxide Dismutase |Superoxide Dismutase-1 |Telomere/genetics/metabolism/pathology |Telomere Homeostasis |Thioredoxins/genetics/metabolism |BrdU |Cu/Zn superoxide dismutase |Cu/ZnSOD |Dhr |Ds |Down Syndrome |Gapdh |GPx |Glutathione |Grx1 |Mn superoxide dismutase |MnSOD |Progeroid |Ros |Rcan1 |Tl |Telomere length |Thioredoxin |Trx1 |bromodeoxyuridine |dihydrorhodamine |glutaredoxin 1 |glutathione peroxidase |glyceraldehyde-3-phosphate dehydrogenase |reactive oxygen species |thioredoxin 1

Amino Acid Substitution |Catalytic Domain |Cell Line |Dithiothreitol/pharmacology |Glutathione/metabolism |Humans |Iodide Peroxidase/chemistry/genetics/*metabolism |Kidney |Kinetics |Liver/enzymology |Proline/*genetics |Propylthiouracil/pharmacology |Serine/*genetics |Thyroxine/metabolism |Transfection

Acetylcysteine/*pharmacology |Aged |Antioxidants/pharmacology |Cross-Over Studies |Double-Blind Method |Exercise/*physiology |Exercise Tolerance/*drug effects |Female |Hemodynamics/drug effects |Humans |Locomotion/drug effects |Male |Muscle, Skeletal/drug effects/metabolism |Oxygen/metabolism |Pulmonary Disease, Chronic Obstructive/metabolism/*physiopathology |Respiratory Function Tests/methods |capillary hemodynamics |fatigue |oxygen uptake |skeletal muscle

collared flycatcher |maternal effects |maternal hormones |nestling growth |oxidative stress |thyroid hormones |food availability |nestling growth |yolk androgens |stress |manipulation |corticosterone |mechanisms |adjustment |pregnancy |exposure

aging |oxidative stress |antioxidant |telomeropathies |DNA damage |dyskeratosis-congenita |DNA-damage |dyskerin |expression |mutations |failure |repair |proliferation |biogenesis |complex

Animals |Cattle |Glutathione/*analogs & derivatives/chemistry/metabolism |Glutathione Disulfide/metabolism |Molecular Chaperones/*metabolism |Proto-Oncogene Proteins c-cbl/*metabolism |Vitamin B 12/*analogs & derivatives/chemistry/metabolism |B(12) trafficking chaperone |Glutathione |Glutathionylcobalamin |Vitamin B(12)

AAALAC, Association for Assessment and Accreditation of Laboratory Animal Care |AFRRI, Armed Forces Radiobiology Research Institute |AOPP, advanced oxidative protein products |Al, aluminum |Co, cobalt |Cu, copper |DU, depleted uranium |DoD, Department of Defense |Embedded metal |Fe, iron |GSH, glutathione |IACUC, Institutional Animal Care and Use Committee |Muscle |Ni, nickel |Oxidative damage |Pb, lead |Rat |Shrapnel |TAC, total antioxidant capacity |TBARS, thiobarbituric acid reactive substances |Ta, tantalum |USU, Uniformed Services University |W, tungsten

Animals |C-Reactive Protein/analysis |Cytokines/*blood |Health Status |Limit of Detection |Male |Metals/*adverse effects/*metabolism |Models, Animal |Muscle, Skeletal/*metabolism/surgery |Oxidative Stress/*drug effects |Rats |Rats, Sprague-Dawley |Signal Transduction/*drug effects |War-Related Injuries/*blood

methionine sulfoxide |selenoenzyme msrb1 |acetaminophen |hepatic damage |oxidative stress |methionine sulfoxide reductase |ischemia/reperfusion injury |mice |protects |liver |activation |toxicity |cells |b1 |overexpression

alzheimer's disease |appetite |butyrylcholine esterase |ghrelin |rivastigmine |weight-loss |phenotype |frailty

inflammatory-bowel-disease |thiopurine methyltransferase activity |receiving azathioprine |glutathione depletion |mitochondrial injury |therapy |tpmt |rat |metabolism |roles

Aging/*physiology |Animals |Catalase/physiology |Disease Progression |Hippocampus/enzymology |Male |Memory/*physiology |Neurodegenerative Diseases/*etiology |Neuronal Plasticity |Neurons/enzymology |Oxidation-Reduction |Oxidative Stress/physiology |Rats |Rats, Inbred F344 |Receptors, N-Methyl-D-Aspartate/metabolism/*physiology |Superoxide Dismutase/*physiology |Superoxide Dismutase-1 |Synapses/physiology |Aging |Catalase |Glutathione peroxidase |Learning and memory |Nmdar |Superoxide dismutase |Synaptic plasticity

household plastic |leachate |oxidative stress |tyre wear particles |zooplankton |induced oxidative stress |microplastics |toxicity |glutathione |fish |environment |biomarkers |fecundity |particles |ingestion

*Adaptation, Physiological |Altitude |Exercise |Humans |Hypoxia/metabolism/*physiopathology |Nitrogen Oxides/*metabolism |Regional Blood Flow

l-carnitine treatment |DNA-polymerase-gamma |oxidative-stress |n-acetylcysteine |superoxide flashes |liver |disease |hepatopathies |mutations |toxicity

conservation |early indicator |iridescence |metal pollution |ornamental coloration |oxidative stress |tree swallow |tachycineta-bicolor |oxidative stress |plumage coloration |reproductive success |lead-exposure |trace-metals |long-term |corticosterone |mercury |birds

critically-ill patients |improves survival |cecal ligation |mortality |prevention |outcomes |injury |motor |mice

adipocytes |metabolism |adipose |oxidative stress |glucotoxicity |protein modification |er stress |endoplasmic-reticulum stress |transcription factor |adipose-tissue |er stress |mitochondrial stress |insulin-resistance |cop9 signalosome |chop |succination |nrf2

cardiac failure |skeletal muscle |myopathy |oxidative stress |intracellular signaling |myocardial infarction |spontaneously hypertensive-rats |oxidative stress |postmyocardial infarction |cardiac-hypertrophy |myocardial-function |physical-exercise |gene-expression |in-vivo |phosphorylation |activation

antioxidants |stressor |cycling |glutathione |dual stress |responses |challenge |indexes

chagas heart disease |heart failure |exercise training |cardiac rehabilitation |cardiopulmonary exercise test |predicting body density |cardiac rehabilitation |european association |rate-variability |generalized equations |american society |failure |adults |echocardiography |recommendations

Animals |Citrate (si)-Synthase/metabolism |Disease Models, Animal |Exercise Therapy/*methods |Exercise Tolerance |Glycogen/metabolism |Hexokinase/metabolism |Male |*Muscle Contraction |Muscle, Skeletal/metabolism/pathology/*physiopathology |Muscular Atrophy/diagnostic imaging/metabolism/physiopathology/*prevention & |control |Myocardial Contraction |Myocardial Infarction/diagnostic imaging/metabolism/physiopathology/*therapy |Myocardium/metabolism/pathology |Oxidation-Reduction |Oxygen Consumption |Proteasome Endopeptidase Complex/metabolism |Rats |Rats, Wistar |Ultrasonography

oxidative stress |biomarkers |nom |metal oxide nanoparticles |daphnia magna |metal-oxide nanoparticles |glutathione-s-transferase |acute copper toxicity |nano-scale tio2 |titanium-dioxide |bulk zno |zinc-oxide |metallothionein |nanomaterials |aggregation

myocardial infarction |hyperbaric oxygenation |redox control |mortality |oxidative stress |reactive oxygen species |antioxidant enzymes |nitration |reperfusion injury |superoxide-production |nitric-oxide |size |protein |thrombolysis |catalase |damage

antioxidant defence |glyphosate |insects |organophosphate |origin |pesticide |roundup |history trade-offs |lipid-peroxidation |stress biomarkers |north-american |honey-bee |roundup |responses |exposure |damage |glutathione

antioxidant defense |herbivores |insects |potato defense chemicals |roundup |alpha-solanine |lipid-peroxidation |reproductive-performance |antioxidant status |stress biomarkers |shikimate pathway |enzyme-activities |honey-bee |plant |glutathione |exposure

tyrosine phosphatase |step |dimerization |aging |glutathione |n-acetyl cysteine |activated protein-kinase |intracellular zinc release |induced neuronal apoptosis |induced oxidative stress |glutathione redox state |n-acetyl cysteine |alzheimers-disease |cell-death |12-lipoxygenase activation |mitochondrial dysfunction

Animals |Apoptosis/*drug effects |Cells, Cultured |Glutathione/pharmacology |Green Fluorescent Proteins/pharmacology |Insulin/*biosynthesis/metabolism |Insulin Secretion |Insulin-Secreting Cells/*metabolism |Luminescent Measurements/methods |Male |Metalloporphyrins/*pharmacology |Mitochondria/metabolism |Oxidative Stress/*drug effects |Pancreas, Exocrine/*metabolism |RNA, Messenger |Rats |Rats, Wistar

cost of reproduction |antioxidants |avian physiology |flycatcher |oxidative stress |predator |oxidative stress |protein-malnutrition |habitat selection |egg-production |parus-major |clutch size |reproduction |songbirds |damage |birds

werner syndrome |atypical werner syndrome |oxidative stress |antioxidant enzymes |thioredoxin |glutaredoxin |DNA damage |premature aging |syndrome protein |lmna mutations |progeroid syndromes |DNA-replication |gene |expression |proliferation |localization |accumulation |thioredoxin

intermittent hypoxia |high-altitude |adipose-tissue |operation-everest |human adaptation |c-peptide |resistance |interleukin-6 |homeostasis |metabolism

methionine sulfoxide |msra |acetaminophen |liver damage |glutathione depletion |oxidative stress |induced hepatic-necrosis |nrf2 activation |ischemia/reperfusion injury |antioxidant defense |n-acetylcysteine |in-vivo |mice |protein |hepatotoxicity |regeneration

methionine sulfoxide |msra |inflammation |immune response |nuclear factor kappab |oxidative stress |antioxidant defense |resistance |injury |lps |mammals |enzymes |mice

methionine sulfoxide |msra |acetaminophen |hepatotoxicity |thioredoxin reductase |n-acetylcysteine |in-vivo |system |hepatotoxicity |pathway |injury |mice |activation |defense |enzymes

skeletal-muscle |artificial selection |exercise capacity |running capacity |stress |mechanisms |proteome |thiol |mortality |reveals

growth stress |heavy metal |oxidative stress |pollution |telomere length |within-brood competition |flycatcher ficedula-hypoleuca |xylenol orange method |oxidative stress |heavy-metal |metallothionein concentrations |calcium availability |quantitative pcr |longer telomeres |dietary calcium |age

cost of reproduction |oxidative shielding |dehydration |oxidative damage |antioxidant |water deprivation |heat-stress |reproduction |increases |growth |costs

clopidogrel |cytochromes |diabetes mellitus |obesity |thrombosis |diabetes-mellitus |active metabolite |platelet-function |impact |polymorphisms |prasugrel |responsiveness |responses |cyp2c19 |aspirin

glucose metabolism |glutaredoxin |human islet |insulin secretion |mito-catalase |mitochondrial metabolism |nad(p)h |rat islet |redox-sensitive gfp |superoxide dismutase 2 (sod2) |insulin-secretion |hydrogen-peroxide |gene-expression |rat islets |glucose |nadph |proteins |glutaredoxin-2 |thioredoxin |activation

total antioxidant capacity |n-acetyl-cysteine |DNA-damage |glutathione precursor |reactive oxygen |double-blind |acetylcysteine |schizophrenia |brain |8-hydroxy-2'-deoxyguanosine

Animals |Caspases/metabolism |Cell Survival/drug effects |Dopamine Agonists/*pharmacology |Dopaminergic Neurons/drug effects/metabolism |Extracellular Signal-Regulated MAP Kinases/metabolism |Glutamate-Cysteine Ligase/metabolism |Glutathione/analysis/*metabolism |Indoles/*pharmacology |JNK Mitogen-Activated Protein Kinases/metabolism |Neuroprotective Agents/*pharmacology |Oxidative Stress/*drug effects |Oxidopamine/toxicity |PC12 Cells |Parkinson Disease/*metabolism |Rats |Signal Transduction/drug effects |Thiazoles/*pharmacology |6-ohda |Bso |D2/D3 agonist |Glutathione |Oxidative stress |Parkinson's disease

kindlin1 |oxidative stress |mitochondria |keratinocytes |genodermatosis |human skin |lipid-peroxidation |focal adhesion |kindlin-1 |protein |generation |actin |pathophysiology |malondialdehyde |proliferation



lenticular opacity |cataract |cholesterol |liquid chromatography-tandem mass spectrometry analysis |lens |cataract |rats |oxysterols |inhibitor |reversal |sterols

el nino |coastal ecosystem |pelagic mollusks |oxidative stress |ocean acidification |interaction effects |antioxidant defense strategies |bioenergetics |xylenol orange method |limacina-helicina |oxidative stress |environmental-stress |crassostrea-virginica |intermittent hypoxia |shell dissolution |ferrous oxidation |pacific salmon |west-coast

gold nanoparticles |malondialdehyde |antioxidant enzymes |superoxide dismutase |glutathione peroxidase |reduced glutathione |glutathione reductase |inhaled particles |cellular uptake |lung-cancer |DNA-damage |toxicity |cells |glutathione |stress |biodistribution |transition

m. tb |bcg vaccination |immune exhaustion |glutathione |cytokines |granulomas |cd8 t-cells |mycobacterium-tuberculosis |cytokines |immunity |target

11B-hydroxysteroid |Arsenate |DNA methylation |S-adenosylmethionine |dehydrogenase-1 |glucocorticoid |glutathione |prenatal

Adolescent |Adult |Cell Line |Chemotaxis, Leukocyte |Cystic Fibrosis/enzymology/microbiology/pathology |Cystic Fibrosis Transmembrane Conductance Regulator/*metabolism |Enzyme Activation |Epithelial Cells/*enzymology/*microbiology/pathology |Extracellular Signal-Regulated MAP Kinases/*metabolism |Female |Gene Expression Regulation |Glutathione/metabolism |Humans |Inflammation Mediators/metabolism |Interleukin-6/*biosynthesis/genetics |Lung/enzymology/microbiology/pathology |Male |Neutrophils/cytology |Pseudomonas aeruginosa/*physiology |RNA, Messenger/genetics/metabolism |Reactive Oxygen Species/metabolism |Receptors, Cytokine/metabolism |Receptors, Pattern Recognition/metabolism |p38 Mitogen-Activated Protein Kinases/*metabolism

organic selenium |vitamin e |drip loss |tears |myofibrillar proteins |free-amino acids |vitamin-e supplementation |dry-cured ham |glutathione-peroxidase activity |meat quality |enriched yeast |oxidative stress |alpha-tocopherol |sodium selenite |finishing pigs |sensory characteristics

grape polyphenols |catechins |tannase |carbohydrase |antioxidant |minerals |digestibility |chickens |red wine polyphenols |meat lipid oxidation |plant-extracts rich |vitis-vinifera l. |vitamin-e |growth-performance |seed extract |alpha-tocopherol |by-products |flavan-3-ol composition

antioxidants |copd |smoking |obstructive pulmonary-disease |microsomal epoxide hydrolase |gamma-glutamylcysteine synthetase |glutamate-cysteine ligase |DNA methylation |susceptibility |glutathione |polymorphisms |epigenetics |emphysema

ultrafine particles |iron |sulfur |glutathione |ventriculomegaly |corpus callosum |nucleus accumbens |autism spectrum disorders |attention-deficit/hyperactivity disorder |air-pollution |sulfur-dioxide |developmental exposure |lipid-peroxidation |glutathione depletion |cerebrospinal-fluid |homocysteine levels |personal exposure

metabolism |oxidative stress |antioxidant system |salivary glands |diabetes |oxidative stress |sodium tungstate |antidiabetic agent |free-radicals |vitamin-e |streptozotocin |glutathione |redox |dismutase |damage

Animals |Anticarcinogenic Agents/pharmacology |Antioxidant Response Elements/*physiology |Cells, Cultured |Claudins/metabolism |Down-Regulation |Glutathione/analysis/biosynthesis |HIV-1/*metabolism |Isothiocyanates |NAD(P)H Dehydrogenase (Quinone)/biosynthesis |NF-E2-Related Factor 2/genetics/*metabolism |Occludin/metabolism |*Oxidative Stress |Pulmonary Alveoli/*metabolism |Quinones/metabolism |RNA Interference |RNA, Messenger |Rats |Rats, Transgenic |Sulfoxides |Thiocyanates/pharmacology |Tight Junction Proteins/biosynthesis |Zonula Occludens-1 Protein/metabolism |epithelial barrier function |human immunodeficiency virus-1 transgene |nuclear factor (erythroid-derived 2)-like 2 |sulforaphane |tight junction protein

carbon-tetrachloride |milk thistle |nitric-oxide |lipid-peroxidation |oxidative stress |oral absorption |superoxide |silymarin |formulations |cytotoxicity

glutathione |glutathione disulfide |oxidative stress |protocols |chromatography-mass spectrometry |oxidized glutathione |n-ethylmaleimide |blood glutathione |oxidative stress |whole-blood |liquid-chromatography |human plasma |redox |cysteine

wilson disease protein |biochemical-characterization |menkes |transporter |glutathione |expression |atpase |yeast |gene |transcription

leuciscus cephalus |eavy metals bioaccumulation |liver and kidney |istopathology |oxidative stress |fresh-water fish |oreochromis-niloticus |channa-punctatus |histopathology |cadmium |muscle |bioaccumulation |accumulation |biomarkers |tissues

nuclear antigen pcna |oxidative stress |heavy-metals |copper uptake |fish |liver |glutathione |tissues |water |bioaccumulation

m. tb |mycobacterium tuberculosis |cytokines |glutathione |granuloma |glutathione |cells |mechanisms

Animals |Cytoprotection |Erythrocytes/metabolism |Hypoxia/blood/*metabolism |Nitric Oxide/blood/*metabolism |Nitrites/metabolism |Oxygen/blood/*metabolism |Turtles/blood/*metabolism |Anoxia |Nitric oxide |Nitrite |Reoxygenation

acute hyperglycemia |reactive oxygen species |pkc beta ii |insulin resistance |non-oxidative glucose pathways |antioxidants |protein-kinase-c |induced insulin-resistance |hexosamine biosynthetic-pathway |induced oxidative stress |in-vitro reversal |3 major pathways |growth-factor-i |diabetic complications |endothelial-cells |skeletal-muscle

advanced glycation endproducts |induced diabetic-rat |polymorphonuclear leukocytes |sulfonylurea glyburide |superoxide-dismutase |cytokine responses |host-defense |melioidosis |mellitus |infection

growth |beta

diet |intermittent fasting |inflammation |oxidative stress |antioxidants |weight loss |reduced meal frequency |body-mass index |high-fat diet |weight-loss |caloric restriction |protein-kinase |oxidative stress |blood-pressure |risk-factors |adiponectin

Analysis of Variance |Biomarkers/metabolism |Cell Extracts |Cell Proliferation/drug effects |Cells, Cultured |Coculture Techniques |Cytokines/metabolism |Dendritic Cells/drug effects/*immunology/microbiology |Glutathione/metabolism |Humans |Immunohistochemistry |Intracellular Space/microbiology |Lipopolysaccharides/pharmacology |Microbial Viability/drug effects |Mycobacterium tuberculosis/drug effects/*immunology |T-Lymphocytes, Regulatory/cytology/drug effects/*immunology |Tuberculosis/*immunology/*microbiology

Biosynthetic Pathways/genetics |Cytokines/metabolism |Gene Expression Profiling |Glutathione/*metabolism |HIV Infections/genetics/immunology/*metabolism |Humans |Macrophages/immunology/metabolism |Malondialdehyde/metabolism |Mycobacterium tuberculosis/immunology

celecoxib |misoprostol |nsaids |glutathione |malondialdehyde |histopathology |nonsteroidal antiinflammatory drugs |cyclooxygenase-2 inhibitors |rheumatoid-arthritis |ulcer prevention |double-blind |rebamipide |rofecoxib |apoptosis |damage |users

calcineurin |enteric glial cell |small intestine |gastrointestinal motility |maldigestion |malabsorption |enteric glia |synaptic plasticity |astrocytes |absorption |networks |receptor

Alcohol consumption |GSTM-1 polymorphism |HIV disease progression |HIV/HCV co-infection |Oxidative stress

4-hne |Gpx4 |Nrf2 |epilepsy |ferroptosis

magnetite nanoparticles |mrc-5 cells |oxidative stress |hsp60 |pge2 |caspase-1 |iron-oxide nanoparticles |heat-shock proteins |oxidative stress |lipid-peroxidation |particles |hsp60 |glutathione |injury |nanomaterials |hyperthermia

Nsaid |diabetes |elderly |hyperglycemia |inflammation |insulin resistance |tuberculosis

oleuropein |oxidative status |free fatty acids |plasma amino acids |cortisol |pigs |fasting |slaughter |vitamin-e |oxidative stress |growth-performance |adipose-tissue |selenium |muscle |hydroxytyrosol |accumulation |mobilization |metabolism

Glutathione |Hiv |Opportunistic infections |Oxidative stress

acyl-coa synthetase |fuel switching |glutathione |mtor |oxidative stress |mitochondrial myopathy |mouse hearts |mtor |growth |expression |model |metaboanalyst |dysfunction |induction |protein

Antioxidants/metabolism |Cell Survival |Cells, Cultured |Cytokines/metabolism |Enzyme Activation/drug effects |Gene Expression |Glycation End Products, Advanced/*metabolism/pharmacology |Glycosylation |HEK293 Cells |Heat-Shock Proteins/metabolism |Humans |Inflammation/metabolism |Interleukin-6/*biosynthesis |NF-kappa B/metabolism |Oxidative Stress |Receptor for Advanced Glycation End Products/genetics/*metabolism |Serum Albumin, Bovine/metabolism/pharmacology |Superoxide Dismutase |Up-Regulation |HEK 293 cells |advanced glycation end products |heat-shock proteins |inflammation

*Air Pollutants/analysis/toxicity |*Air Pollution |Animals |Brain |Female |Humans |Iron/pharmacology |Male |Metals |Mice |*Neurotoxicity Syndromes/etiology |Neurotransmitter Agents/pharmacology |Particulate Matter/analysis/toxicity |Iron |Metal dyshomeostasis |Neurodevelopmental disorders |Sulfur dioxide |Ultrafine particulate matter

lachrymatory factor synthase |cloning vector pbbr1mcs |garlic allium-sativum |pantoea-ananatis |center rot |allicin |chemistry |transmission |alliinase |insights

Adult |Aged |Animals |*Burkholderia pseudomallei |Diabetes Complications/*metabolism/microbiology |Diabetes Mellitus, Type 2/*metabolism/microbiology/pathology |Disease Susceptibility/etiology/*metabolism/microbiology/pathology |Female |Glutathione/*deficiency |Humans |Interferon-gamma/*metabolism |Interleukin-12/*metabolism |Leukocytes, Mononuclear/metabolism/microbiology |Male |Melioidosis/etiology/*metabolism/microbiology/pathology |Mice |Salmonella Infections/etiology/metabolism/pathology |Salmonella enterica |Toll-Like Receptors/metabolism

hiv |aids |redox homeostasis |cytokines |glutathione |human-immunodeficiency-virus |antiretroviral therapy |glutathione |inflammation |infection |suppression |tuberculosis |disease

mercury |intestinal epithelium |caco-2 cells |oxidative stress |permeability |intercellular junctions |tight junction permeability |lipid-peroxidation |rat-kidney |glutathione |inhibition |metabolism |adherens |chloride |cells |liver

sio2 nanoparticles |heat shock proteins |oxidative stress |apoptosis |autophagy |mrc-5 cell line |heat-shock proteins |induced cytotoxicity |endothelial-cells |nadph oxidases |toxicity |size |cancer |kidney |expression |chaperone

hif-1 |hif-1-alpha |metabolism |apoptosis |responses |death

tartary buckwheat extract (tbe) |alcoholic liver injuries |oxidative stress |mitochondrial cell death |cytochrome-c release |antioxidant activity |experimental-models |high-fat |curcumin |rutin |flavonoids |ethanol |mice |methazolamide

p70 s6 kinase |oxidative stress |mtor |phosphorylation |cells |metabolism |activation |initiation |autophagy

leukotriene |hoci |inflammation |glutathione |hydrogen peroxide |phorbol-myristate acetate |hypochlorous acid |oxidative mechanism |respiratory burst |arachidonic-acid |glutathione |protein |activation |cells |leukotriene-a4



aging |fibroblast |keratinocyte |nitrogen |reactive oxygen species |ultraviolet radiation |human-skin fibroblasts |nf-kappa-b |sirt1 |modulation |elastase |uvb

Adult |Antioxidants/analysis |Ascorbic Acid/*administration & dosage/blood |DNA Damage |DNA Repair |*Diet |Female |Follow-Up Studies |Gene Expression Regulation |Glutathione Peroxidase/blood/genetics/metabolism |Glutathione Transferase/blood/genetics/metabolism |Humans |Hyperbaric Oxygenation/adverse effects |Lymphocytes/metabolism |Male |Middle Aged |Oligonucleotide Array Sequence Analysis |Oxidation-Reduction |*Oxidative Stress |Peroxides/blood

in-vitro |oxidative stress |acute toxicity |metallic nanoparticles |intrinsic apoptosis |bio-distribution |cytotoxicity |cells |biodistribution |homeostasis

brevetoxins |red tide |immune system |pond slider |freshwater turtle |fresh-water turtle |polychlorinated-biphenyls pcbs |in-vitro exposure |florida red tide |tissue distribution |inhalation toxicity |lepidochelys-kempii |long-term |blood |excretion

Animals |Cold-Shock Response/*genetics |Female |Ion Channels/*genetics |Male |Mice |Mice, Inbred C57BL |Mice, Knockout |Mitochondria/metabolism/*physiology |Mitochondrial Proteins/*genetics |*Oxidative Stress |Oxygen Consumption |Reactive Oxygen Species/metabolism |Thermogenesis/genetics/physiology |Uncoupling Protein 1 |Cold |Mitochondria |Nonshivering thermogenesis |Oxidative stress |Reactive oxygen species |Uncoupling protein

phongolo floodplain |cytochrome p450 |oxidative stress |multi-biomarker |cellular-energy allocation |metallothionein induction |risk-assessment |bioaccumulation |reserves |assay |fish

cystatin c |glomerular filtration rate |renal disease |sickle cell disease |jamaica |chronic kidney-disease |chronic-renal-failure |filtration-rate |serum creatinine |united-states |risk-factors |association |mortality |children |albuminuria

neonate |intrauterine growth retardation |renal volume |renal cortex volume |urine |cystatin-c |low-birth-weight |nephron number |kidney |size |creatinine |life

aerobic exercise |cardiometabolic diseases |estimated glomerular filtration rate |renal health and filtration |urine epidermal growth factor

chronic kidney disease |nephropathy |pathophysiology |arginine vasopressin system |type 2 diabetes mellitus |chronic kidney-disease |glomerular-filtration-rate |endothelial dysfunction |surrogate marker |cystatin-c |vasopressin |risk |creatinine

oxidative stress |age |metabolism |decline

Humans |*Biocompatible Materials |Materials Testing/methods |*Platelet Activation |Blood Coagulation |Hemolysis |Blood Platelets |hemocompatibility |interaction of coagulation and inflammation |methods standardization |thrombosis

Acute Lung Injury/chemically induced/*drug therapy/physiopathology |Administration, Intranasal |Animals |Bronchial Hyperreactivity/chemically induced/drug therapy |Chlorine/*toxicity |Cyclic AMP/metabolism |Emulsions |Inhalation Exposure |Injections, Intramuscular |Injections, Intraperitoneal |Mice |Nanoparticles |Phosphodiesterase 4 Inhibitors/administration & dosage/*pharmacology |Rolipram/administration & dosage/*pharmacology

Animals |Anti-Inflammatory Agents/administration & dosage/*therapeutic use |Bronchoalveolar Lavage Fluid/cytology/immunology |Budesonide/administration & dosage/*therapeutic use |Chlorine/*toxicity |Glucocorticoids/administration & dosage/*therapeutic use |Mice |Mice, Inbred Strains |Mometasone Furoate |Neutrophil Infiltration/immunology |Pneumonia/chemically induced/immunology/pathology/*prevention & control |Pregnadienediols/administration & dosage/*therapeutic use |Pulmonary Edema/chemically induced/immunology/pathology/*prevention & control |Acute lung injury |Corticosteroids |Pneumonitis |Pulmonary edema

vaccinium macrocarpon |inflammation |oxidative stress |cardiovascular disease |blood glucose |plasma antioxidant capacity |performance liquid-chromatography |c-reactive protein |juice consumption |cardiovascular-disease |insulin-resistance |heart-disease |vitamin-c |flavonoids |glucose

carbon monoxide |ischemia-reperfusion |lung |laser spectroscopy |cavity-enhanced absorption |cavity-enhanced absorption |primary graft dysfunction |ischemia/reperfusion injury |heme oxygenase |cascade laser |diode-laser |donor lung |spectroscopy |transplantation |metabolism

myocardial infarction |i |r injury |langendorff |blood |erythrocytes |rbcs |perfused isolated heart |platelets |protects |disease

soft blood clot |ethanol |cadaveric blood |tissue factor |monocyte |hemoglobin |plasminogen-activator |cadaveric blood |sudden-death |platelet |ethanol |coagulation |inhibition |mechanism |fluidity |release

ileus |inflammation |macrophage |peritonitis |zinc deficiency |micronutrient status |gene-expression |deficiency |macrophages |metabolism |biomarkers |surgery |identification |nutrition |mortality

biliverdin |corticosterone |gluconeogenesis |glycerol |heme oxygenase |house sparrow |lipid metabolism |spleen mass |stress |triglyceride |improves insulin sensitivity |plasma metabolites |bilirubin |glucose |protein |liver |mice |inhibition |apoptosis |rats

septic shock |endotoxin tolerance |ifn-gamma |in-vivo |receptor |interleukin-12 |mice |dimerization |activation |mechanisms

t-cells |positive selection |clonal deletion |negative selection |self-antigen |receptor |mice |differentiation |homeostasis |repertoire

lymphoid organs |receptor |protein |mouse |corticosterone |binding |brain |stimulation |activation |thymocytes

house-dust mite |corticosteroid resistance |allergic inflammation |cystic-fibrosis |macrophages |lung |immunity |homeostasis |expression |innate

behavioral rhythms |gene-expression |renal-function |adrenal-gland |sodium-intake |clock |period |protein |mechanisms |repression

t-cells |complementary-DNA |receptor |mechanisms |inhibition |pd-1 |activation |immunosuppression |modulation |exhaustion

growth-hormone-secretion |messenger-ribonucleic-acid |gene-expression |normal women |factor-i |pulsatile |rat |release |liver |pattern

nlx-101 |5-ht1a receptor |brain ischemia |neuroprotection |global cerebral-ischemia |transient forebrain ischemia |neuroprotective melatonin treatment |chronically stressed mice |hippocampal ca1 region |long-term |pyramidal neurons |spine density |rat-brain |synaptophysin expression

environmental endocrine disruptors |glucocorticoid biosynthesis |phthalate esters |protein-protein interaction |inflammatory cytokines |gene ontology |n-butyl phthalate |in-utero exposure |reproductive toxicity |gene-expression |chemicals |dehp |testosterone |disruption |mechanisms |pituitary

Animals |Male |Chickens/physiology |Antioxidants/metabolism |*Seaweed/metabolism |*Drinking Water/analysis |Dietary Supplements/analysis |Hot Temperature |*Heat Stress Disorders/veterinary |Heat-Shock Response |Diet/veterinary |Immunity |Immunoglobulin M |Immunoglobulin G |Animal Feed/analysis |broiler chickens |brown seaweed |growth performance |heat stress |immune status

heat stress |broilers |vitamin c |betaine |chromium |propolis |turmeric |vitamin-c |growth-performance |ascorbic-acid |meat quality |chickens |parameters |chromium |poultry

Adaptation, Physiological/drug effects/*physiology |Age Factors |Alcohol Drinking/metabolism/psychology |Alcoholic Intoxication/*metabolism/psychology |Animals |Choice Behavior/drug effects/*physiology |Conditioning, Operant/drug effects/physiology |Ethanol/*administration & dosage |Male |Motivation/*physiology |Nucleus Accumbens/drug effects/*physiology |Rats |Rats, Sprague-Dawley

sex differences |predator odor |bobcat urine |alcohol |stress |trauma |startle |arousal |corticosterone |corticotropin-releasing-factor |corticosteroid-binding globulin |animal-model |vietnam veterans |acoustic startle |disorder |comorbidity |responses |odor |behaviors

Animals |Biomarkers |*Brain Injuries, Traumatic/diagnosis/pathology |Corticosterone |Disease Models, Animal |Interleukin-6 |Mice |*Percussion |beta-Endorphin

laying hen |corticosterone metabolite |fiber |genotype |daily variation |fecal glucocorticoid metabolites |plasma-corticosterone |gallus-domesticus |daily rhythm |european stonechats |noninvasive hormone |furnished cages |stress |urine |validation

*Animal Welfare |Animals |Chickens/immunology/*physiology |Female |Housing, Animal |*Nesting Behavior |Stress, Physiological |correlation |laying hen |nest exclusion |stress |welfare indicator

pullets |welfare |performance |fencing |litter area |feather pecking |laying hens |corticosterone metabolites |stocking density |flock size |behavior |fear |age |aggression |management

anhedonia |anxiety |depression |mood disorders |bullying |animal model |juvenile |depression |behavior |brain |risk |neurobiology |disorders |proteins |impact |reward |model

molt induction |salmonella enteritidis |corticosterone |egg quality |laying hens |nonfeed removal methods |white leghorn hens |body-weight loss |feed removal |cecal microflora |immune-response |colonization |chickens |alfalfa |susceptibility

sleep |stress |oscillation |eeg |polysomnography |homeostasis |rem sleep |deprivation method |melanin-concentrating hormone |neurons |rat |activation

hypothalamus |rem sleep hypersomnia |stress |wake pattern |c-fos |corticosterone |discharge |recovery |circuit |cycle |rat

bead beater |broiler chicken |eia |feather corticosterone methodology |surgical scissors |cortisol concentrations |hair |stress |birds

animal welfare |education program animal |handling |substrate |armadillo |glucocorticoids |wild 9-banded armadillos |western lowland gorillas |adrenocortical-activity |dasypus-novemcinctus |tolypeutes-matacus |american kestrels |laboratory rat |time budgets |stress |humans

electric foot shock |stress |behavior |stress adaptation |angiotensin |telmisartan |hypothalamic paraventricular nucleus |pituitary-adrenal response |brain angiotensin |restraint stress |receptor antagonist |type-2 receptor |transgenic rats |anxiety |at(1) |habituation

stress adaptation |electric foot shock |behavior |corticosterone |gsk-3 beta |nf-kb |nf-kappa-b |glycogen-synthase kinase-3-beta |repeated restraint stress |medial prefrontal cortex |immobilization stress |kinase 3-beta |cell-survival |brain cortex |rats |adaptation



Animals |Behavior, Animal/*drug effects |Brain/drug effects/metabolism |Corticosterone/blood |Disease Models, Animal |Glycogen Synthase Kinase 3 beta/*antagonists & inhibitors |Mice |Motor Activity/drug effects |Stress, Psychological/blood/*drug therapy/metabolism |Thiazoles/*pharmacology |Urea/*analogs & derivatives/pharmacology |Ar-a014418 |GSK-3beta |corticosterone |immobilization |stress

tumor-necrosis-factor |targeted disruption |signaling pathway |epithelial-cells |gene-expression |bowel-disease |activation |inhibition |commensal |beta

nociceptive behavioral response |corticosterone |tumor necrosis factor-alpha |astrocytes |dentin sensitivity |depression |acidic protein immunoreactivity |chronic pain |major depression |sucrose consumption |prefrontal cortex |hpa axis |model |disorder |brain |antidepressant

undernutrition |muscle wasting |hindbrain |paraventricular nucleus |myostatin |responses |expression |stress |system |growth |rna

cort-flexibility hypothesis |fat |glucocorticoid |hematocrit |stopover |white-crowned sparrow |adrenal axis activity |base-line |seasonal differences |stress physiology |sex-differences |bird migration |life-history |migrant |reserves

Animals |Corticosterone/*metabolism |Hypothalamo-Hypophyseal System/*physiology |Pituitary-Adrenal System/*physiology |*Songbirds/physiology |Corticosterone |Fattening |Migration |Negative feedback |Reproductive timing |Stress

gr knockout mice |adipose-tissue |mineralocorticoid receptor |adipocyte differentiation |metabolic syndrome |fat |expression |cells |lung |maturation

corticosterone |photoperiod |isoflavones |stress |estrogen-receptor-alpha |dependent gene-expression |real-time pcr |estradiol replacement |stress |brain |genistein |beta |phytoestrogens |daidzein

macrophage migration inhibitory factor |depression |cytokines |dopamine |inflammation |necrosis-factor-alpha |major depression |factor mif |interferon-alpha |social defeat |growth-factor |up-regulation |animal-model |expression |inflammation

Behaviour |distress |ethics & welfare |exploratory behaviour |handling techniques |laboratory animal welfare

aeromonas hydrophila |amphibian immunity |antibody-mediated immunity |corticosterone |stress responses |xenopus |system |hormones |susceptibility |infection |ontogeny |disease |metamorphosis |vertebrates

b-cells |salmonella infection |rna-seq |center responses |dendritic cells |center hypoxia |expression |lps |typhimurium |reveals

corticotropin-releasing hormone |paraventricular nucleus |dendrite |spine |intrinsic plasticity |corticosterone |excitability |chronic stress |paraventricular nucleus |chronic stress |pyramidal neurons |glucocorticoid actions |calcium currents |dendritic spines |male-mouse |hippocampal |rat |morphology

11 beta-hydroxysteroid dehydrogenase type 1 |contextual fear memory |glucocorticoid |hippocampus |retinoic acid receptor |vitamin a |11-beta-hydroxysteroid dehydrogenase type-1 |retinoic acid |gene-expression |synaptic plasticity |receptor antagonism |cortisol-levels |stress |brain |hippocampus |amygdala

light at night |circadian |prenatal |postnatal |development |anxiety |maternal-care |circadian-rhythms |passive-avoidance |suprachiasmatic nucleus |intensive-care |life |behavior |stress |bdnf |expression

circadian clock |therapeutic implications |peripheral-tissues |genomic responses |gene-expression |immune |doxorubicin |cancer |sleep |mice

corticotropin-releasing-factor |decreases macrophage activity |impairs performance |strains |axis |feedback |welfare |immunosuppression |susceptibility |neuroendocrine

diet-induced obesity |cushings-syndrome |molecular-mechanisms |glucose-homeostasis |cre recombinase |liver |gluconeogenesis |expression |resistance |dexamethasone

social defeat stress |cocaine self-administration |bdnf |impulsivity |behavior |individual differences |corticotropin-releasing-factor |neurotrophic factor |individual-differences |intravenous cocaine |novelty seeking |nmda receptors |chronic stress |brain |dopamine |depression

high-fat-diet |induced obesity |DNA methylation |adult diseases |promoter |weight |model |gene |rat |expression

consolidation |discrimination |emotional memory |generalization |glucocorticoids |reactivation |corticotropin-releasing-factor |glucocorticoids |enhancement |dependence |reconsolidation |consolidation |involvement |precision |secretion |stress

brain |cachexia |hypothalamus |microglia |neuroinflammation |pancreatic cancer |nitric-oxide |activation |cell |inflammation |macrophages |progression |metabolism |invasion |obesity |impact

carry-over effects |catch-up growth |climate change |false spring |glucocorticoids |metamorphosis |oxidative stress |telomere length |compensatory growth |oxidative stress |short-term |developmental plasticity |phenotypic development |geographic-variation |resource limitation |breeding phenology |time constraints |climate-change

polypeptide-expressing metaplasia |helicobacter-pylori |chemokine receptor |pharmacological inhibition |mucosal inflammation |cancer |cx3cr1 |cells |mice |identification

fear conditioning |prenatal alcohol |sex difference |glucocorticoid |mineralocorticoid |erk2 |hippocampus |signal-regulated kinase |pituitary-adrenal axis |long-term potentiation |fetal ethanol exposure |contextual fear |glucocorticoid-receptor |nuclear translocation |mineralocorticoid receptors |map kinases |mouse model

avian necrotic enteritis |clostridium perfringens |heat stress |eimeria spp. |neuroimmunomodulation |3 chicken breeds |necrotic enteritis |physiological-responses |impairs performance |parameters |cytokines |broilers |welfare |impact

Amyloid Precursor Protein Secretases/metabolism |Animals |Aspartic Acid Endopeptidases/metabolism |Disease Models, Animal |*Epilepsy, Temporal Lobe |Hippocampus/pathology |Inflammation/metabolism |Kainic Acid/toxicity |Mice |Mice, Inbred C57BL |Seizures |*Status Epilepticus |amyloid |epileptogenesis |neurodegeneration |neuroinflammation |status epilepticus |tau phosphorylation |temporal lobe epilepsy

corticosterone |flight |exercise |antioxidants |anthocyanin |hpa axis |affinity glucocorticoid-receptor |induced corticosterone levels |oxygen species production |life-history |oxidative stress |base-line |garden warblers |sylvia-borin |ecology |behavior

torpor |body temperature |corticosterone |predation |stress |2,3,5-trimethyl-3-thiazoline |stress-induced hyperthermia |predator odor |body-temperature |daily torpor |behavioral-responses |fox odor |exposure |rats |component |hibernation

h3 receptor antagonist |procognitive compounds |stress |elevated plus-maze |prefrontal cortex |object recognition |brain histamine |spatial memory |activation |anxiety |consolidation |h-3-receptor |scopolamine

binge-drinking |negative affect |anxiety |sex differences |adolescence |withdrawal |binge-drinking |adolescent brain |burying behavior |ethanol intake |adult male |anxiety |stress |rats |mice |risk

antioxidant response |corticosteroids |liver |nrf2 |oxidative stress |11-beta-hydroxysteroid dehydrogenase type-1 |corticosteroid-binding globulin |lipid-peroxidation |protein nitration |ferroptosis |redox |11-beta-reductase |immobilization |inactivation |hepatocytes

Chronic phase advance |Circadian |HPA axis |Hippocampus |Mood |Neuroinflammation

growth |niche |cycle |skin |maintains |survival |mice |proliferation |regeneration |progenitors

clock genes |medial prefrontal cortex |amygdala |hippocampus |paraventricular nucleus of the hypothalamus |sex differences |extra-scn |molecular clock |mouse peripheral-tissues |circadian clock |sex-differences |messenger-rna |spontaneous pseudopregnancy |ovarian hormones |conditioned fear |estrous-cycle |oval nucleus |bed nucleus

pregnancy |allergic asthma |autism |cytokines |corticosterone |mouse |behavior

segmented filamentous bacteria |sclerosis functional composite |protein-coupled receptor |chain fatty-acids |body-mass index |multiple-sclerosis |t-cells |diet |risk |obesity

development |dropping |enzyme immunoassay |hpa axis |passeriformes |adrenocortical stress-response |corticosterone metabolites |resource-allocation |ambient-temperature |brood size |droppings |birds |chicks |growth |fiber

glucocorticoids |non-invasive |stress |enzyme immunoassay |circadian rhythm |environmental enrichment |glucocorticoid metabolites |noninvasive measurement |immunoglobulin-a |excretion |stress |feces |urine |sex |validation

alzheimer's disease |anxiety |chronic stress |hpa axis |neuropsychiatric disturbances |preclinical research model |sleep disturbances |chronic mild stress |neuropsychiatric symptoms |alzheimers-disease |cognitive decline |sleep duration |dementia |depression |brain |inflammation |apathy

Adipokines |Adipose Tissue/physiology |Animals |Cytokines |*Insulin Resistance |*Leptin |Mice |Muscle, Skeletal |anabolic |fat-muscle cross-talk |muscle contraction

corticosterone |daily mood variations |melancholic depression |monoamines |mt1 receptors |norepinephrine |serotonin |circadian rhythm |suprachiasmatic nucleus |prefrontal cortex |depression |norepinephrine |rhythms |sleep |rat |transmission |features

cocaine |corticotropin-releasing factor (crf) |receptor i |hypothalamus-pituitary-adrenal (hpa) axis |reward |stereotypy |corticotropin-releasing-factor |impaired stress-response |ventral tegmental area |glucocorticoid-receptor |extracellular levels |locomotor response |place preference |reduced anxiety |acth-secretion |mice lacking

glucocorticoids |fear conditioning |memory discrimination |memory generalization |stress |systems consolidation |complementary learning-systems |remote memory |pattern completion |hippocampal |stress |consolidation |mechanisms |retrieval |brain |representations

african grey parrot |stress |corticosterone |feather picking |feather plucking |physiological stress |indicators |cortisol |plucking |picking |hormones |feces |birds

breeding preparation |vernal migration |testosterone |gonadotropin-releasing hormone bioassay |white-crowned sparrows |gonadotropin-releasing-hormone |dark-eyed juncos |stable hydrogen |wintering grounds |binding globulin |annual cycle |corticosterone |behavior |plasma

testosterone |migration |birds |breeding preparation |annual cycle |white-crowned sparrows |fat deposition |sperm release |annual cycle |plasma |warblers |hormone |prolactin |behavior |bird



primary adrenal insufficiency |mineralocorticoid receptor |glucocorticoid-receptor |addisons-disease |heart-failure |myocardial-infarction |in-vivo |aldosterone |rat |cardiomyocytes

Animals |Disease Models, Animal |*Epilepsy, Temporal Lobe/metabolism |Female |Hippocampus/metabolism |Humans |*Kainic Acid/toxicity |Mice |Phenotype |Seizures/metabolism |Estrous cycle |Gonadal hormones |Hippocampus |Kainic acid |Lateralization |Pituitary

aldosterone |endothelial dysfunction |microvascular dysfunction |mineralocorticoid receptor |mineralocorticoids |nitric oxide |obesity |sex differences |mineralocorticoid receptor activation |nitric-oxide |hyperpolarizing factor |metabolic syndrome |hydrogen-peroxide |oxidative stress |western diet |arteries |disease |obesity

Animals |Female |Male |Mice |Membrane Glycoproteins |*Neuronal Plasticity |*Stress, Psychological |Early life stress |Hippocampus |Limited bedding and nesting |Microglia |Synaptic pruning

flow cytometric analysis (facs) |immune system |oxidative burst |phagocytosis |reptile |ultrastructural characteristics |phagocytosis |macrophages |salmonella |hematology |morphology |linnaeus |burst

mice |unpredictable stress |adolescence |corticosterone |behavior |neurochemistry |receptor expression |brain-development |rats |amygdala |anxiety |corticosterone |hippocampal |recognition |serotonin |adulthood

rodent fmri |human mri scanner |deep-brain stimulation |novel electrodes |translational research |custom-made mri coils |functional mri |restraint stress |habituation

chronic jetlag |circadian clock |ghrelin |short-chain fatty acids |time-restricted feeding |randomized controlled-trial |suprachiasmatic nucleus |neuropeptide-y |messenger-rna |ghrelin |expression |rhythms |restores |system |health

cannabinoid 1 receptor |corticosterone |emesis |hpa axis |nausea |synthetic cannabinoid |cyclic vomiting syndrome |cb1 receptors |induced emesis |rejection reactions |inhibit emesis |hyperemesis |delta-9-tetrahydrocannabinol |stress |spice |delta(9)-tetrahydrocannabinol

delta(9)-tetrahydrocannabinol (thc) |cannabinoid hyperemesis syndrome (chs) |hypothalamic-pituitary-adrenal (hpa) axis |conditioned gaping |corticosterone |nausea |endocannabinoids |cannabinoid hyperemesis syndrome |conditioned rejection reactions |amide hydrolase inhibitor |lithium-paired context |anticipatory nausea |induced emesis |cancer-chemotherapy |receptor antagonist |vomiting syndrome |taste avoidance

animal welfare |behavior |crate height |female turkey |transportation |cage height |hens |welfare |stress

keratinase |corticosterone |solid-phase extraction |enzyme immunoassay |keratin |long-term stress |hair cortisol concentration |bacterial-degradation |feather waste |corticosterone |plasma |bears |biodegradation |validation |feces

acute mild stress |circadian rhythm |corticosterone |nutritional supplementation |rhodiola |depressive-like behavior |glucocorticoid-receptor |rat hippocampus |synaptic plasticity |double-blind |activation |adaptogens |shr-5 |salidroside |anxiety

fish hydrolysate |stress-responsive gene |low molecular weight peptides |hpa axis |psychological stress |restraint stress |sleep quality |depression |brain |behavior |mitochondria |hippocampus |activation |system

dairy lipid |dha |microglia |neurogenesis |hpa axis |pufa |depressive-like behavior |alpha-linolenic acid |docosahexaenoic acid |hippocampal neurogenesis |prefrontal cortex |myristic acid |young-rats |n-3 |microglia |omega-3-fatty-acids

Animals |Corticosterone |Disease Models, Animal |*Habituation, Psychophysiologic/physiology |Immunity |Mice |*Restraint, Physical/adverse effects |Stress, Psychological |Behavior |Immunology |Model Organisms |Neuroscience

*Age Factors |Animals |Locomotion/*drug effects |Male |Mice |Nicotine/*pharmacology

Animals |Male |Female |*Spheniscidae/metabolism |Glucocorticoids/metabolism |Immunoenzyme Techniques |Feces/chemistry |Endangered Species |African penguin |Breeding |Corticosterone |Fecal glucocorticoid metabolites |Molt |Noninvasive

t-cell development |mesenchymal transition |cre recombinase |genome-wide |expression |protein |mir-205 |mouse |mice |p63

Mice |Animals |Blood-Brain Barrier/metabolism |Dextrans/pharmacology |Oligonucleotides, Antisense |Endothelial Cells/metabolism |*Hypergravity |Coloring Agents |Permeability |*Motion Sickness/metabolism |antisense oligonucleotide |blood-brain barrier |centrifugation |dextran |hypergravity

seasonality |stress responses |corticosterone |life history stages |northern cardinal |cardinalis cardinalis |gonadotropin-releasing-hormone |ii glucocorticoid-receptor |base-line corticosterone |dark-eyed juncos |seasonal-changes |adrenocortical responses |plasma-corticosterone |embryonic-development |foraging behavior |cold tolerance

obesity |high-fat diet |time-restricted feeding |body weight |glucose tolerance |aging |circadian rhythms |memory |circadian-rhythms |stress |memory |food |deficits |alters

brominated flame retardant |endocrine disruptor |aldosterone |cortisol |adrenal gland |adrenal cortex |polybrominated diphenyl ethers |brominated flame retardants |persistent organic pollutants |2,2',4,4'-tetrabromodiphenyl ether |polychlorinated-biphenyls |in-vitro |mitochondrial-function |aldosterone synthesis |pbde metabolites |thyroid-hormone

hypoglycemia |starvation |recurrent hypoglycemia |diabetes complications |leptin |insulin-induced hypoglycemia |equivalent hypoglycemia |circulating leptin |human physiology |serum leptin |ghrelin |type-1 |brain |responses |glucagon

captivity-induced stress |enzyme immunoassay |fecal glucocorticoid metabolites |physiological stress in rodents |mice peromyscus-maniculatus |glucocorticoid metabolites |noninvasive measurement |adrenocortical activity |cortisol metabolites |excretion |voles |mammals |wild |sex

*Corticosterone |Female |*Glucocorticoids/metabolism |Humans |Male |Stress, Physiological/physiology |Body condition |Capture behavior |Detection probability |Fecal glucocorticoid metabolites |Live-traps |Physiological stress |Robust design models

breast cancer |mastectomy |neuroinflammation |microglia |priming |necrosis-factor-alpha |20-year follow-up |inflammation |microglia |behavior |anxiety |lipopolysaccharide |depression |sickness |symptoms

lipocalin-type prostaglandin d-2 synthase |metabolic syndrome |hypercholesterolemia |hyperglycemia |hypothalamic-pituitary-adrenal axis (hpa axis) |high-fat diet |mice |stress |atherosclerosis |system |sleep |hyperglycemia |adipogenesis |expression |cells

Animals |Energy Metabolism |Feeding Behavior |*Hallucinogens/pharmacology |Humans |Mice |Obesity/drug therapy |*Psilocybin/pharmacology |Weight Loss

mdma |ecstasy |neutrophils |neuroimmunomodulation |corticosterone |catecholamines |listeria monocytogenes |mediated immune-response |nf-kappa-b |in-vivo |methylenedioxymethamphetamine mdma |chemical sympathectomy |flow-cytometry |innate |system |suppresses |humans

stress |anxiety |return of fear |fear conditioning |extended amygdala |pvt |environmental enrichment prevents |midline thalamic nuclei |paraventricular nucleus |conditioned fear |bed nucleus |amygdala |projections |orexins/hypocretins |retrieval |circuits

self-injurious-behavior |urinary cortisol responses |personality dimensions |immune function |stress |monkeys |challenge |restraint |excretion |primates

major depression |chronic mild stress |psychosocial stress |corticosterone |open field |forced swim

base-line |body condition |dairy-cattle |clutch size |stress |birds |incubation |behavior |wild |disturbance

corticosterone |caloric stress |immunoglobulins |termmanipulation |impairs performance parameters |eggshell temperature |chick quality |incubation |heat |embryogenesis |strains |vaccine |growth |ovo

cort |dhea |territoriality |adrenal |adrenocortical |androgen |testosterone |estrogen |steroids |aggression |testosterone production |territorial aggression |androgen synthesis |songbird plasma |body condition |brain |dhea |wild |glucocorticoids |neurosteroids

lymphopoiesis |immunity |t cell |lymphocytes |antigen receptor |chronic ultramild stress |bone-marrow |lymphoid organs |cell |receptor |exposure |transcription |recombinase |model |usage

alveolar bone loss |inflammation |models, animal |periodontal diseases |restraint, physical |probiotics |necrotizing ulcerative gingivitis |disease |lactobacillus |inhibition |prevalence |expression |cytokines |models |cells |risk

Carnivore |Desiccation |Endocrinology |Glucocorticoids |Reproduction |Silica |Validation

crebrf |hpa axis |glucocorticoids |glucocorticoid receptor |anxiety-like behavior |restraint stress |luman/creb3 recruitment factor |receptor |forebrain |activation |health |model |gene

neuroendocrine adaptation |energy expenditure |food intake |pomc |energy homeostasis regulation |hypothalamic arcuate nucleus |growth-hormone |signal-transduction |feeding-behavior |leptin |prolactin |glucose |pomc |balance

central amygdala |rat |stimulation |oxytocin |brain |organization |responses |circuits |cells |lines

amphibian pleurodeles-waltl |immune-system |space-flight |simulated weightlessness |spaceflight conditions |gene-expression |rodent model |immunological responses |applied physiology |duration missions



auditory evoked potentials |auditory thresholds |corticosterone |estradiol |mate choice |oviposition |phonotaxis |testosterone |frequency sensitivity |seasonal plasticity |call preferences |stress |responses |corticosterone |modulation |brain |estradiol |signals

maternal immune activation |prenatal infection |hypothalamic-pituitary-adrenal axis |ultrasonic vocalizations |open field behavior |norepinephrine |immune challenge |neurotrophic factor |restraint stress |female rats |ultrasonic vocalization |behavioral-response |laboratory rats |early-pregnancy |amniotic-fluid |spatial memory

social defeat stress |induced sensitization |cross-sensitization |use disorder |cocaine |mechanisms |susceptibility |depression |dopamine |ptsd

adipose tissue |androgens |glucocorticoid |insulin resistance |brown-adipose-tissue |metabolic syndrome |gene-expression |adverse events |receptor |women |dihydrotestosterone |thermogenesis |testosterone |prostate

hypercortisolism |corticosterone delivery |glucocorticoid-induced dysmetabolism |insulin-resistance |sarcopenia |osteoporosis |skeletal-muscle |metabolic syndrome |glucocorticoids |mouse |rat |model

Animals |Dendritic Spines/physiology |Hypothalamo-Hypophyseal System |Mice |Mice, Inbred C57BL |*Motor Cortex |Neuronal Plasticity/physiology |Pituitary-Adrenal System |Proteomics |Stress, Psychological

amphibian pleurodeles-waltl |estrogen-receptor-alpha |t-cell development |gene-expression |epigenetic changes |immune-system |n-regions |spaceflight |thymus |mouse

intestinal microbiota |brain-development |gene-expression |physiology |behavior |health |system

cannabis |vapor |thc |stress |corticosterone |self-administration |animal model |cross-sectional survey |salivary cortisol |marijuana |association |brain |model |delta(9)-tetrahydrocannabinol |delta-9-tetrahydrocannabinol |hippocampus |activation

prepulse inhibition |receptor agonists |dopamine release |stress |mice |stereotypies |disorder |children |startle |d-1

11-beta-Hydroxysteroid Dehydrogenase Type 1/genetics/metabolism |Adrenocorticotropic Hormone/blood/genetics |Analysis of Variance |Animals |Animals, Newborn |Arsenates/*toxicity |Enzyme-Linked Immunosorbent Assay |Feeding Behavior/drug effects |Hypothalamo-Hypophyseal System/*drug effects |Hypoxanthine Phosphoribosyltransferase/metabolism |Male |Mice |Mice, Inbred C57BL |Pituitary-Adrenal System/*drug effects |RNA, Messenger/metabolism |Receptors, Glucocorticoid/metabolism |Water Pollutants/*toxicity

pituitary-adrenal axis |restraint stress |estrous-cycle |plasma-corticosterone |biomedical-research |restriction stress |in-vitro |mouse |rat |adrenocorticotropin

Humans |Animals |Rats |Mice |Swine |*Organic Cation Transport Proteins |HEK293 Cells |*Salts |Rodentia |Radiopharmaceuticals |Corticosterone |Positron Emission Tomography Computed Tomography |Quaternary Ammonium Compounds |Myocardium |Cations |Ammonium salts |Mpi |Oct |Organic cation transporter |Pet |Quinolinium |[18F]FEtQ

circadian rhythm |telomere shortening |chronic jet lag |shift work |diabetes |chronic jet-lag |DNA-damage-response |oxidative stress |telomere length |food restriction |clock genes |shift work |body-mass |light |life

Adaptation, Physiological |Adaptation, Psychological |Animals |Birds |*Ecosystem |Glucocorticoids |*Urbanization |Breathing rate |Fledglings |Stress response |Struggle test |Sturnus vulgaris |Urbanization

corticosteroid-binding-globulin |cortisol |responses |delivery |stress |mass

gut-brain axis |psychobiotics |rats |corticosterone |males and females |depressive-like behavior |depressive-like behavior |gut-brain axis |lactobacillus-plantarum ps128 |irritable-bowel-syndrome |anxiety-like behavior |forced swim test |cell-proliferation |fecal microbiota |model |infantis

endurance exercise |forced running wheels |treg cells |cd8(+) |foxp3(+) ratio |solid tumor progression |murine mammary tumor |hypoxia |physical-activity |mitochondrial-DNA |immune-system |mouse model |t-cells |exercise |intensity |cancer |liver |ccl28

environmental enrichment |animal welfare |nocturnal species |goal-based enrichment |corticosterone |fecal glucocorticoid metabolites |environmental enrichment |stress

tail-vein injection |gene-expression |ppar-alpha |dcas9-peptide repeat |methylation |transcription |transfection |delivery |system |livers

glucocorticoid |corticotropin releasing hormone |motor coordination |cognitive function |brain metabolism |depression-like behavior |cytochrome-oxidase activity |glucocorticoid-receptor |restraint stress |rat-brain |anxiety |hippocampus |metabolism |model |system

minocycline |ethanol |ccl2 |tnf alpha |amygdala |corticosterone |anxiety-like behavior |messenger-rna increase |gene-expression |ethanol withdrawal |social-interaction |adult rats |stress |exposure |brain |adolescent

Mice |Male |Female |Animals |*Glucocorticoids |Corticosterone |Ghrelin |Amyloid beta-Peptides/metabolism |Pituitary-Adrenal System/metabolism |Hypothalamo-Hypophyseal System/metabolism |Anxiety |*Alzheimer Disease/genetics/psychology |Mice, Transgenic |Aging/physiology |Stress, Psychological |Aging |Between-task correlations |Predator odor |Within-task correlations

glutamic-acid decarboxylase |calcium-binding proteins |neurotrophic factor |synaptic plasticity |social-behavior |dentate gyrus |granule cells |long-term |hippocampal-formation |contextual fear

bbb |glucose metabolism |sleep duration |sleep restriction |transport |spinal-cord-injury |nitric-oxide synthase |glucose-transporter |alpha transport |eae mice |leptin |permeability |tnf |methamphetamine |disruption

transcription factors |metabolic syndrome |read alignment |receptor |mediator |liver |gene |e2a |foxo1 |inflammation

alzheimer's disease |amyloid beta-peptide |astrocytes |diabetes mellitus |type 2 |glucose |glucose transporter type 1 |obesity |positron-emission-tomography |high-fat diet |cognitive impairment |vascular dementia |fdg-pet |a-beta |beta-protein/a4 deposits |transporter protein |insulin-resistance |diabetes-mellitus

Animals |Corticosterone |Dexamethasone/toxicity |Glucocorticoids/toxicity |Inflammation |Insulin/metabolism |Male |Neurosecretory Systems |*Ozone/toxicity |*Pneumonia/chemically induced |Rats |Rats, Inbred WKY |Adaptation |Adrenals |Glucocorticoids |Lung |Neuroendocrine |Ozone |Stress hormones

Rats |Male |Animals |Glucose |Receptors, Glucocorticoid |Blood Glucose Self-Monitoring |Irritants |Blood Glucose |Rats, Inbred WKY |Corticosterone |*Ozone/toxicity |*Air Pollutants/toxicity |Adrenergic Agents

adrenalectomy |glucocorticoid receptor agonist |adrenergic receptor agonist |ozone |lung inflammation |lung edema |inhaled particulate matter |induced lung injury |air-pollution |stress hormones |nitric-oxide |clenbuterol |exposure |asthma |dexamethasone |sensitivity

antidepressant treatment |paraventricular nucleus |dorsoventral axis |neurons |stress |hypothalamus |cells |doublecortin |fluoxetine |expression

clock gene-expression |messenger-rna |paraventricular nucleus |nervous-system |protein-kinase |corticosterone |plasticity |induction |amygdala |phase

exercise |genotype-by-environment interaction |maternal diet |selection experiment |spontaneous physical activity |wheel running |high-fat diet |in-house mice |mini-muscle phenotype |female mice |plasma adiponectin |locomotor-activity |physical-activity |induced obesity |artificial selection |milk-composition

astrocytes |cytokines |glucose metabolism |hypothalamus |microglia

dysfunction |metabolism |micronutrient |nutrition |reproduction |thyroid |oxidative stress |supplementation |selenoproteins |disease |preeclampsia |principles |endocrine |history |health |women

dohad |micronutrients |pregnancy |reproduction |selenoprotein |endocrine |insulin sensitivity |diabetes-mellitus |skeletal-muscle |resistance |pregnancy |exercise |population

anxiety |bed nucleus of stria terminalis |chronic stress |corticotropin releasing hormone |excitatory synaptic-transmission |ampa receptor trafficking |messenger-rna expression |gene-expression |intrinsic excitability |pka phosphorylation |potassium channels |polypeptide pacap |central amygdala |kcnq/m-channels

neurotrophic factor bdnf |protein-kinase-c |maternal separation |synaptic plasticity |cognitive function |peptide pacap |k+ channels |mouse model |brain |rat

refinement |injectable anesthetic |chloral hydrate |complete reversal anesthesia |adult male-rats |intrastriatal injections |intraperitoneal injections |noninvasive measurement |ketamine-xylazine |dt(sz) mutant |wistar rats |medetomidine |fentanyl |pain

Mice |Animals |*Depression/therapy/etiology |Reactive Oxygen Species |Brain-Gut Axis |*Gastrointestinal Microbiome |Brain/physiology |Depression |Gut-brain axis |Leaky gut |Oxidative stress |Polymer-based antioxidant |Tempo

tree swallow |anthropogenic noise |chronic stress |feeding rate |insect bolus |nestling body condition |base-line corticosterone |tree swallows |ambient noise |stress physiology |adrenocortical-response |natural-populations |anthropogenic noise |clutch size |brood size |growth

tree swallows |chronic stress |traffic noise |behavior |sleep |physiology |exposure |resilience |nestlings |responses

protein-protein interactions |element-binding protein |amp-responsive element |somatostatin gene |nucleus-accumbens |living cells |mice |activation |luciferase |rat

Amygdala/*metabolism |Animals |Female |Hypothalamo-Hypophyseal System/metabolism |Luteinizing Hormone/*metabolism |Mice |Mice, Inbred C57BL |Mice, Transgenic |Pituitary-Adrenal System/metabolism |Stress, Psychological/*metabolism |Urocortins/genetics/*physiology |LH pulsatility |MePD |Ucn3 |psychosocial stress

attention |touchscreen |cognitive flexibility |parkinson's disease |vacht |vesicular acetylcholine transporter |hypothalamic paraventricular nucleus |touchscreen operant platform |receptor messenger-rna |mesopontine tegmentum |brain-stem |executive function |dopamine efflux |nervous-system |working-memory

prepubertal growth |growth hormone |homeostasis |catch-up growth |bone-growth |hormone |mass

social instability |hair corticosterone |anxiety |hair cortisol concentrations |anxiety-like behavior |animal-model |gender-differences |rhesus macaques |macaca-mulatta |chronic stress |defeat stress |depression |rats

chronic social isolation |exercise |hair corticosterone |prairie vole |microtus ochrogaster |female |plasma-corticosterone response |physical-activity |hair cortisol |glucocorticoid response |serum corticosterone |depressive symptoms |voluntary exercise |adrenal activity |life events |anxiety

acute psychogenic stress |chronic psychogenic stress |corticosterone |hpa axis |hypophagia |pituitary adenylate cyclase-activating polypeptide |prolonged psychogenic stress |restraint stress |stria terminalis bnst |hypothalamic paraventricular nucleus |polypeptide pacap |bed nucleus |peptide pacap |pituitary |expression |brain |immunoreactivity |responses



laboratory mice |environmental enrichment |cage enrichment |social-factors |behavior |stress |distress |c57bl/6j |corticosterone |indicator

*Alzheimer Disease/metabolism |Animals |*Dementia, Vascular/metabolism |Female |Hippocampus/metabolism |Male |Memory Disorders/etiology/metabolism |Neurons/metabolism |Rats |Hippocampal vascular function |Memory |Neuroendocrine stress response |Psychological stress |Vascular dementia

Animals |*Corticosterone/metabolism |Female |Glucocorticoids |*Lactation/physiology |Male |Rats |Rats, Sprague-Dawley |Stress, Physiological/physiology |Stress, Psychological |Female reproduction |Glucocorticoid |Rodents |Social stress |Sprague-Dawley

Animals |Anxiety/*metabolism/pathology |Apoptosis |Behavior, Animal |Cytokines |Depression/*metabolism/pathology |Fibrinolysin |Fluoxetine/administration & dosage |Humans |Mice |Selective Serotonin Reuptake Inhibitors |alpha-2-Antiplasmin/deficiency/*metabolism |alpha2-antiplasmin |anxiety |depression |stress

endometriosis |stress |adipose |inflammation |cytokine |mice |peritoneal-fluid |stromal cells |restraint stress |expression |pathophysiology |inflammation |cytokines |leptin |impact |women

diabetes |streptozotocin |fractalkine |cx3cr1 |memory |mice |hippocampal synaptic plasticity |diabetic-rats |neurotrophic factor |diet |activation |expression |pituitary |cx(3)cr1 |binding |stress

glucocorticoids |hypothalamus-pituitary-adrenal axis |mitotane |personality |behavioral syndrome |songbird |passer domesticus |social interactions |personality-traits |invasion success |fear responses |no evidence |stress |novelty |behavior |wild |inhibition

HPA axis |anxiety-like behavior |early life stress |mPFC |neuroendocrine

corticosterone |na-k atpase |recovery |single and multiple platforms |small and large platforms |stress

pituitary-adrenal axis |induced acth-secretion |male-rat |paraventricular nucleus |inhibition |glucocorticoids |endocrine |responses

glucocorticoid measurement |corticosterone |stress |mice |blood sampling |rats |incision |cortisol |rodents |vein

non-centrifuged cane sugar |serum corticosterone |antioxidant activity |p-coumaric acid |p-hydroxybenzaldehyde |p-coumaric acid |oxidative stress |officinarum l. |in-vitro |constituents |glycosides |products |behavior |assays |damage

antioxidant activity |anti-stress effect |hepatic lipid accumulation |non-centrifuged cane sugar |p-hydroxyacetophenone |antioxidant activity |lipid-peroxidation |constituents |disease |obesity |plasma |assays

messenger-rna expression |neurotrophic factor |induced teratogenicity |prenatal exposure |restraint stress |spatial memory |mice |brain |supplementation |hippocampus

Acute-Phase Reaction/genetics/metabolism |Animals |Circadian Rhythm/genetics |Female |Gene Expression Regulation |Kruppel-Like Transcription Factors/genetics/*physiology |Male |Mice |Mice, Inbred C57BL |Mice, Knockout |Period Circadian Proteins/*genetics |RNA, Messenger/genetics/metabolism |Restraint, Physical |Stress, Psychological/*genetics/metabolism/pathology |cellular circadian clock |circadian rhythm |glucocorticoid |kruppel-like factors |per1 |stress response

pregnancy |corticosterone |pre-conceptional stress |rats |sex differences |serotonin reuptake inhibitors |prenatal exposure |emotional behavior |postpartum corticosterone |fluoxetine treatment |stress reactivity |birth outcomes |ssri exposure |pregnancy |anxiety

pregnancy |corticosterone |maternal depression |selective serotonin reuptake inhibitor |sertraline |preconceptional stress |discontinuation |postpartum corticosterone |developmental fluoxetine |postnatal depression |cell-proliferation |gestational stress |sex-differences |behavior |serotonin |exposure |rats

females |corticosterone |neurogenesis |depression |stress |administration methods |hippocampal cell-proliferation |maternal corticosterone |adult neurogenesis |prolonged stress |restraint stress |hpa-axis |responses |brain |expression |lactation

sepsis |thymus involution |sphingosine-1-phosphate |t cells |apoptosis |sphingosine kinase type-2 |lymphocyte egress |cell-growth |apoptosis |1-phosphate |expression |migration |survival |atrophy |modulation

animal model |stress |mixed housing |stress-related genes |behavioral interventions |social enrichment |social learning |behavioral tasks relevant |inbred mouse strains |glucocorticoid-receptor |epigenetic regulation |alzheimers-disease |defeat stress |adrenal axis |autism |vasopressin |phenotypes

muscle atrophy |respiratory muscles |weaning |reactive oxygen species |skeletal-muscle myoblasts |renin-angiotensin system |oxidative stress |mitochondrial dysfunction |protease activation |type-1 receptor |atrophy |inhibition |cancer |degradation

animal welfare |human-animal interaction |rats |animal handling |positive affective states |play |50-khz ultrasonic vocalizations |laboratory rats |stress-response |adult rats |communication |behavior |corticosterone |play |contact |anxiety

Animals |Behavior, Animal |Blood Glucose/analysis |Carotid Stenosis/*complications |Cerebrovascular Circulation |Cognitive Dysfunction/*etiology/*metabolism |Dementia, Vascular/*etiology/*metabolism |Disease Models, Animal |Glucose Tolerance Test |Hyperinsulinism/*etiology/*metabolism |Hypothalamo-Hypophyseal System/*metabolism |Insulin Resistance |Locomotion |Male |Maze Learning |Pituitary-Adrenal System/*metabolism |Rats |Rats, Sprague-Dawley |bilateral carotid artery stenosis |chronic cerebral hypoperfusion |glucocorticoids |vascular cognitive impairment and dementia (VCID)

i.v. morphine self-administration |acoustic startle reflex |prepulse inhibition |brain-derived neurotrophic factor |corticosterone |opiate withdrawal |anxiety-like behavior |messenger-rna expression |ventral tegmental area |potentiated startle |induced suppression |stress-response |bdnf levels |sensitization |withdrawal |model

animal welfare |environmental enrichment |housing |laboratory animals |stress evaluation

repeated restraint stress |brain oxidative stress |hippocampus |microglia |aquilariae lignum |glucocorticoid negative feedback |nitric-oxide synthase |rat-brain |cognitive impairment |alzheimers-disease |prefrontal cortex |receptor |antioxidant |depression |mice

chronic fatigue syndrome |animal model |lipopolysaccharide |polyinosinic: polycytidylic acid |adrenalectomy |growth-factor-beta |myalgic encephalomyelitis |5-ht1a receptor |animal-models |brain |exercise |activation |depression |endurance |disease

Animals |Corticosterone |*Hierarchy, Social |Male |Mice |*Social Dominance |Transcriptome |Dominance hierarchy |Energy metabolism |Immune function |Immunophenotype |Social status

bone remodeling |b-cell differentiation |gravity |immunosenescence |hematopoietic stem-cells |amphibian pleurodeles-waltl |mouse bone-marrow |immune-system |lymphoid progenitors |suspended mice |transcription |expression |lineage |niche

Animals |*Energy Metabolism |Hypothalamus/*physiology |Leptin/*physiology |Mice |Neurons/*physiology |Nitric Oxide Synthase Type I/*physiology |Receptors, Leptin/physiology

heat stress |follicular cell apoptosis |fasl/fas signaling |tnf-alpha signaling |laying hen |corticotropin-releasing hormone |impair oocyte competence |oxidative stress |ovarian-cells |progesterone |pathways |injury |mitochondrial |temperature |expression

repetitive restraint stress |spleen |glucocorticoid receptor |beta-adrenergic receptor |ru486 |propranolol |mesenchymal stem-cells |psychological stress |mechanisms |resistance |decreases |impact

morus alba |sanggenon g |depression |serotonin |forced swim test |forced swimming test |acetate soluble fraction |c-fos expression |glucocorticoid-receptors |mulberrofuran-g |5-ht1a |depression |extract |stress |cortex

duchenne muscular dystrophy |dystrophin |fibrosis |hypothalamic&#8208 |pituitary&#8208 |adrenal axis |skeletal muscle

Animals |Female |Humans |Male |Mice |Aldosterone |Corticosterone |*Dystrophin/metabolism |Estradiol |Estrogens |*Fear |Mice, Inbred C57BL |Mice, Inbred mdx |Muscle, Skeletal/metabolism |*Muscular Dystrophy, Duchenne/genetics

dietary restriction |superoxide-dismutase |calcium homeostasis |caloric restriction |physical-exercise |oxidative stress |energy-intake |disease risk |weight-loss |age

eco-technical interface |instrumentalization |multispecies design |noticing |poetic contextual inquiry

ethanol |sex differences |stress history |relapse |footshock |mifepristone |gender-differences |subcellular-localization |female rats |drinking |ethanol |pde10a |relapse |corticosterone |consumption |dependence

sex differences |stress-induced analgesia |acute restraint |pain |central nucleus of the amygdala |corticotropin-releasing-factor |rostral ventromedial medulla |messenger-rna expression |glutamate-receptor 5 |central amygdala |paraventricular nucleus |glucocorticoid-receptor |periaqueductal gray |sex-differences |inflammatory pain

Amygdala/metabolism |Animals |*Gray Matter/diagnostic imaging/metabolism |Hippocampus/metabolism |Humans |Male |Myelin Basic Protein/metabolism |*Myelin Sheath/metabolism |Oligodendroglia/metabolism |Rats

beta-adrenergic agonist |ractopamine |zootechnical performance |metabolism |elevated plus-maze tests |restraint stress |finishing pigs |protein |agonist |swine

sickness behaviors |cytokines |progesterone |corticosterone |testosterone |tumor necrosis factor |interferon |interleukin |tnf-alpha production |social stress |immunological factors |sickness behavior |steroid-hormones |sex-differences |progesterone |brain |cytokines |system

Animals |*Autism Spectrum Disorder/genetics |*Autistic Disorder/genetics |Disease Models, Animal |Female |Male |Mice |Microfilament Proteins |Nerve Tissue Proteins/genetics |Sleep |Autism spectrum disorder |Brain development |Shank3 |Social behavior

stress |neuropeptide y |asthma |cell infiltration |airway inflammation |airway inflammation |mast-cells |immune |receptor |npy |expression |eosinophils |increases |atherosclerosis |hippocampus

gonadotropin-releasing-hormone |ii glucocorticoid-receptor |stress-induced suppression |messenger-rna expression |subunit gene-expression |rat luteinizing-hormone |pituitary-responsiveness |negative feedback |psychosocial stress |cortisol suppresses

sphingolipids |neurodegeneration |ceramide |cln3 disease |cln3(delta ex7/8) mice |flupirtine |allyl carbamate derivative |apoptosis |neuronal ceroid-lipofuscinosis |batten-disease |apoptosis |protein |gene |neurodegeneration |ceramide |models |sex



Mice |Male |Animals |*Alcoholism/drug therapy/psychology |Tubulin |Mice, Inbred C57BL |Alcohol Drinking/drug therapy/psychology |Ethanol |Disease Models, Animal

ehrlich tumor |neutrophil |open-field behavior |noradrenaline |stress |gender |neuroimmunomodulation |non-parasitized males |neuroimmune changes |sick partner |lung-cancer |odor cues |stress |mate |norepinephrine |recognition |avoidance

Central serous chorioretinopathy |choroidal thickness |corticosterone |optical coherence tomography |restraint stress

immune-response |gene-expression |lipopolysaccharide |antibody |interleukin-10 |inflammation |alternatives |antibiotics |challenge |infection

fertility |hpa axis |puberty |reproduction |rfrp |stress |gonadotropin-inhibitory hormone |pulsatile luteinizing-hormone |gene-expression |hypothalamic peptide |receptor |estrogen |activation |secretion |rfrp-3 |mouse

anthropogenic noise |circling |low frequency |high frequency |mining |stress |reproductive-cycle |circling behavior |mild stress |house mouse |rats |exposure |animals |hearing |australia |responses

early-life stress |two-hit model |psychopathologies |bdnf |glucocorticoids

disuse-induced atrophy |physical inactivity |body composition |muscle performance |bone density |corticosteroids |corticotropin-releasing-factor |short-term disuse |skeletal-muscle |physical-activity |restraint stress |protein-synthesis |induced atrophy |soleus muscle |bowel habits |food-intake

range expansion |life-history |glucocorticoid concentrations |passer-domesticus |breeding biology |stress |success |ecology |flexibility |phenotypes

Animals |Compulsive Behavior/psychology |Corticosterone |*Hypothalamo-Hypophyseal System |*Pituitary-Adrenal System |Polydipsia/psychology |Rats |Rats, Wistar |Compulsive behavior |Emotion |Extinction |Hypothalamic-pituitary-adrenal axis |Motivation |Passive avoidance |Schedule-induced polydipsia |Social dominance |Tube test

stress |win-stay |lose-shift |exploration |exploitation |competitive choice |chronic mild stress |sex-differences |anxiety |model

oxytocin |mating behavior |creb |bdnf |depression |stress |brain oxytocin |depression |regulator |receptor |anxiety |models

Animals |Gene Expression Regulation/*drug effects |Humans |Insulin/metabolism/*pharmacology |Liver/*microbiology |Male |*Metabolomics |Mice |*Proteomics |Signal Transduction/*drug effects |insulin |multi-omics |network dynamics |trans-omic network |trans-omics

Acids/pharmacology |Adaptation, Physiological |Animals |Anura/metabolism |*Corticosterone/metabolism |Humans |Hydrogen-Ion Concentration |Larva/genetics |*Ranidae/genetics |Acidification |Adaptive divergence |Amphibians |Corticosterone |Environmental stress |Evolutionary physiology |Phenotypic plasticity

handling |ectotherm |reptile |natricinae |multispecies |stress-induced suppression |steroid-hormone profiles |sexual size dimorphism |plasma-corticosterone |capture stress |tree lizards |garter snake |exogenous corticosterone |physiological stress |testosterone levels

chronic unpredictable stress |psychological stress |disease |physiological response |c57bl/6 |blood |anemia |iron |chronic psychological stress |inflammation |anemia |dysregulation |resistance |monocytes |disease |system |cells |iron

budgerigar |cognition |cognitive performance |neophobia |personality |stress |problem-solving performance |parrots psittacus-erithacus |individual-differences |behavioral syndromes |animal cognition |corticosterone responses |foxp1 expression |vocal imitation |mating success |wild

anxiety |depression |enkephalin |gene expression |paraventricular nucleus |delta-opioid receptors |corticotropin-releasing factor |central-nervous-system |paraventricular nucleus |learned helplessness |endogenous enkephalins |anxiety |depression |responses |deficient

Animals |Behavior, Animal/physiology |Circadian Rhythm/*physiology |Conditioning, Classical/physiology |Cues |Extinction, Psychological/*physiology |Fear/physiology |Male |Memory Consolidation/*physiology |Mice, Inbred C57BL |Sleep/*physiology |Sleep Deprivation/physiopathology |Circadian phases |Fear extinction |Memory consolidation |Sleep |Sleep deprivation

early life |incubation |bacteria-killing ability |innate immunity |corticosterone |florida scrub-jays |life-history |constitutive immunity |thermal tolerance |predation risk |body condition |wood ducks |growth |corticosterone |ontogeny

wheel running |anxiety |spontaneous recovery |fear extinction |fear renewal |direct pathway |striatum |medial prefrontal cortex |messenger-rna |infralimbic cortex |multiple contexts |dopamine |anxiety |expression |rat |amygdala |mechanisms

anxiety |depression |f344 rats |gut microbiota |lactoferrin |prebiotics |receptor |anxiety

individual variation |oxidative stress |neuromuscular system |heritable variation |hormone-levels |testosterone |evolution |lizard |vertebrates |signal

Animals |Mice |Circadian Rhythm/physiology |*Extinction, Psychological/physiology |Fear/physiology |*Glucocorticoids/metabolism |Hypothalamo-Hypophyseal System/metabolism |Metyrapone/pharmacology |Mice, Inbred C57BL |Pituitary-Adrenal System/metabolism |Prefrontal Cortex/metabolism |circadian rhythm |dendritic spine |glucocorticoid |prefrontal cortex

ozone |pregnancy |implantation |trophoblast |invasion |sflt1 |ambient air-pollution |birth outcomes |fetal-growth |particulate matter |prenatal exposure |maternal exposure |1st trimester |pregnancy |inflammation |cells

ozone |stress response |metabolism |insulin resistance |pancreatic beta cells |fine particulate matter |brown-norway rats |air-pollution |inflammatory response |resistance |stress |markers |glucose |susceptibility |cells

phospholipase-d |n-acylethanolamines |faah inhibitor |anandamide |extinction |biosynthesis |activation |amygdala |reveals |fear

broilers |heat stress |gut microbiota |mental status |gut-brain axis |stress indicator

urinary dysfunction |bladder |neurotrauma |corticosterone |medullary collecting duct |antidiuretic-hormone |supraoptic nucleus |gene-expression |renal actions |atrial |brain |secretion |inhibition |endothelin

corticosterone |early-life adversity |learning and memory |nicu |rat |sex differences |stress |long-term consequences |morris water maze |early deprivation |preterm children |glucocorticoid-receptors |synaptic plasticity |inflammatory pain |lasting changes |intensive-care |spatial memory

l-histidine decarboxylase |transgenic mice |receptor |activation |brain |gene |inflammation |cells |h-1 |susceptibility

hypoglycemia |diabetes |leptin |leptin receptors |zucker rats |adipose-tissue |secretion |type-1 |brain |serum

hypoglycemia |ketosis |diabetes complications |carbohydrate restriction

cox-2 |liver |steatohepatitis |inflammation |fibrosis |hepatic stellate cells |prostaglandin e-2 |transforming growth-factor-beta-1 |induced apoptosis |gene-expression |mechanisms |cox-2 |fibrogenesis |recruitment |induction

animal model |autism |cytokines |infection |inflammation |maternal immune activation (mia) |poly(i:c) |schizophrenia |individually ventilated cages |neurodevelopmental animal-model |dopaminergic hyperfunction |mice |brain |infection |schizophrenia |inflammation |stress |impact

rabbit does |housing system |reproductive rhythm |welfare |performance |wild rabbits |behavior |performance |stress |enrichment

acute psychogenic stress |chronic psychogenic stress |hpa axis |pituitary adenylate cyclase-activating polypeptide |pac1 receptor |restraint |cyclase-activating polypeptide |stria terminalis bnst |hormone crh gene |paraventricular nucleus |bed nucleus |chromaffin cells |peptide pacap |expression |rats |corticosterone

Animals |Corpus Luteum/metabolism |Corticosterone/metabolism |Female |Growth Hormone/metabolism |Hypothalamo-Hypophyseal System/metabolism |Hypothalamus/*metabolism |Luteinizing Hormone/metabolism |Male |Mice |Neurons/metabolism |Ovarian Follicle/*metabolism |Pituitary Gland/*metabolism |Pituitary-Adrenal System/metabolism |Pro-Opiomelanocortin/*metabolism |Prolactin/metabolism |Stress, Psychological/*metabolism |Thyrotropin/metabolism |chronic variable stress |hypothalamus |neuroendocrine |pituitary |reproductive function

chronic stress |frontal cortex |raphe |serotonin |corticotropin-releasing-factor |messenger-rna levels |methyl-d-aspartate |receptor-like immunoreactivity |chronic unpredictable stress |medial prefrontal cortex |chronic-fatigue-syndrome |pituitary-adrenal axis |unipolar depression |animal-model

central-nervous-system |elevated plus-maze |prefrontal cortex |immune activation |progenitor-cell |brain |anxiety |model |depression |masculinization

affective disorders |aggression |female |ketamine |social defeat stress |social interaction |c-fos expression |nest-building behavior |aggressive-behavior |antidepressant actions |hypothalamic control |maternal aggression |receptor antagonism |agonistic behavior |sex-differences |pregnant mice

am251 |endocannabinoid |stress |hpa axis |limbic |dosage |adrenal |pituitary-adrenocortical axis |fast feedback inhibition |bed nucleus |hpa axis |stria terminalis |loud noise |cannabinoid receptors |restraint stress |adrenal response |inverse agonism

nicotine |cotinine |corticosterone |lcms |sex |c57bl/6j mouse |plasma levels |subcutaneous injection |c-oxidation |in-vitro |metabolism |mouse |disposition |expression |estradiol |alters |cycle

Animals |Apolipoproteins E |Biomarkers |Blood-Brain Barrier |Corticosterone |Esters |Fatty Acids, Volatile |*Gastrointestinal Microbiome |Glycerides |Glycerol |Rats

nhe |immunohistochemistry |aquaporin 4 |corticosterone |glucocorticoid |mineralocorticoid |microglia |edema |stroke |cerebral-artery occlusion |ng2 proteoglycan |growth-factor |rat-brain |stroke |microglia |cells |barrier |aquaporin-4 |damage

Administration, Oral |Allergens/administration & dosage/immunology/*metabolism |Anaphylaxis/immunology/*metabolism/microbiology |Animals |Disease Models, Animal |Egg Hypersensitivity/immunology/*metabolism/microbiology |Egg Proteins/administration & dosage/immunology/*metabolism |Gastrointestinal Microbiome |Goblet Cells/immunology/metabolism/microbiology |*Housing, Animal |Intestine, Small/immunology/*metabolism/microbiology |Mast Cells/immunology/metabolism |Mice, Inbred BALB C |Mice, Knockout |Permeability |Receptors, Cell Surface/genetics/metabolism |*Temperature |antigen passage |food allergy |food sensitization |mouse models |thermoneutral conditions

stress |social defeat |drug abuse |corticosterone |mice |self-administration |animal models |ethanol |ventral tegmental area |defeat stress |behavioral sensitization |ethanol-consumption |dopamine release |plasma-corticosterone |heightened aggression |receptor antagonists |footshock stress |circadian-rhythm



social interactions |decision |aggression |dominance |beta 2 nicotinic receptor |corticosterone |scent marking behavior |nicotinic receptors |neurochemical mechanisms |memory consolidation |abnormal aggression |decision-making |mouse model |mice |c57bl/6j |anxiety

conservation |dehydroepiandrosterone |endocrinology |orca |reproduction |bottle-nosed dolphins |sex-hormone levels |plasma testosterone |induced suppression |tursiops-truncatus |diurnal-variations |stress-response |guinea-pig |cortisol |steroids

stress |glucocorticoid |glucocorticoid receptor |mineralocorticoid receptor |neurodegeneration |neurogenesis |messenger-rna expression |depression-like behavior |corticosteroid receptors |synaptic plasticity |p53 |heterodimerization |neurogenesis |disruption |neurons |brain

asthma |prolactin |domperidone |lung |macrophage activity |domperidone treatment |sexual-behavior |in-vitro |prolactin |rat |amphetamine |asthma |cytokines |il-10

Administration, Inhalation |Aluminum Hydroxide/pharmacology |Animals |Bone Marrow/immunology |Bronchoalveolar Lavage Fluid/immunology |Catecholamines/blood |Corticosterone/blood |Female |Hypersensitivity/*immunology |Inflammation/*immunology |Interferon-gamma/metabolism |Lactation/blood/*immunology |Leukocyte Count |Lung/*immunology/metabolism |Ovalbumin/administration & dosage/immunology |Rats |Tumor Necrosis Factor-alpha/metabolism |Asthma |Lactation |Lung |Prolactin

mastication |gaba |dendritic spine |thalamus |transcriptome |receptor-associated protein |spatial memory |soft-diet |plasticity |identification |organization |extraction |membrane |cortex |teeth

early-life stress |resilience |addiction |negative reinforcement |coping |chronic ethanol exposure |tail suspension test |elevated plus-maze |forced swim test |maternal separation |cognitive function |prefrontal cortex |sex-differences |stress |mice

Animals |Animals, Newborn |Anxiety/metabolism/physiopathology |Behavior, Animal/*physiology |Corticosterone/*blood |Female |Male |Maternal Behavior/*physiology |*Maternal Deprivation |Mice |Mice, Inbred C57BL/metabolism/*physiology/psychology |Neuropsychological Tests |Stress, Psychological/metabolism/*physiopathology |Time Factors

maternal behavior |bdnf |ros |prolactin |oxytocin |corticosterone |multiple platform method |maternal-fetal unit |eye-movement sleep |neurotrophic factor |paradoxical sleep |oxidative stress |prenatal stress |deprivation increases |cognitive performance |prolactin secretion

maternal care |telemetry |febrile response |interleukin-6 |nf kappa b |corticosterone |glucocorticoid receptors |ru-486 (mifepristone) |corticotropin-releasing factor |induced fever |localized inflammation |psychological stress |gender-differences |early adversity |host-defense |interleukin-1 |activation |behavior

Animals |*Corticosterone |*Microbiota |Mouth |Proteomics |RNA, Ribosomal, 16S/genetics |Rats |Rats, Sprague-Dawley |Salivary Proteins and Peptides |Stress, Psychological

Animals |Blood Glucose/*metabolism |Fasting/*blood |*Gluconeogenesis |Glucose-6-Phosphatase/genetics/metabolism |Homeostasis |Intestinal Mucosa/*metabolism |Intestines/enzymology |Liver/enzymology/*metabolism |Liver Glycogen/metabolism |Mice |Mice, Knockout |Mice, Transgenic |Egp |Endogenous glucose production |G6pc |G6Pase |Glucose homeostasis |Ilko |Knockout mice |Lko |PEPCK-c |Wt |glucose-6 phosphatase |glucose-6 phosphatase catalytic subunit |intestine and liver knockout mice |liver knockout mice |phosphoenolpyruvate carboxykinase cytosolic form |wild-type

fischer rat |gavage |glucose tolerance test |hormone |inflammation |intraperitoneal injection |metabolism |methods |plasma |stress |assessing insulin sensitivity |environmental chemicals |glucagon-secretion |plasma-glucose |sprague-dawley |tolerance test |obesity |homeostasis |disruption |resistance

Animals |Anti-Inflammatory Agents, Non-Steroidal/*pharmacology/therapeutic use |Apoptosis/*drug effects |Brain/drug effects/metabolism/pathology |Cognition Disorders/*drug therapy/etiology/psychology |Corticosterone/metabolism |Cytokines/metabolism |Endotoxemia/complications/*drug therapy/pathology/psychology |Hydrazones/*pharmacology/therapeutic use |Lipopolysaccharides/pharmacology |Male |Maze Learning/drug effects |Neuroprotective Agents/*pharmacology/therapeutic use |Pilot Projects |Pyridazines/*pharmacology/therapeutic use |Rats, Wistar |Simendan |Spleen/drug effects/metabolism/pathology |Time Factors |Cognition |Endotoxinemia |Inflammation |Lps |Levosimendan |Neuroprotection

acetylcholine |acetylcholinesterase |butyrylcholinesterase |cytokines |physostigmine |surgical intervention |blood-brain-barrier |acetylcholinesterase activity |inflammatory response |cognitive function |surgery |butyrylcholinesterase |interleukin-1 |rat |disease |hypersensitivity

Female |Humans |*Corticotropin-Releasing Hormone/pharmacology |*Hypothalamo-Hypophyseal System/metabolism |Estradiol/pharmacology/physiology |Pituitary-Adrenal System/metabolism |Neurons/physiology |A-type potassium channel |Crh |Estradiol |Intrinsic excitability |Ion channel |M-type potassium channel |Ovariectomy

european starlings |glucose levels |body-size |blue tit |responses |plasma |birds |load |domesticus |parasitism

starling sturnus-vulgaris |nestling european starlings |brood-reduction hypothesis |finch taeniopygia-guttata |immune-system |postnatal exposure |falco-tinnunculus |begging behavior |darwins finches |growth-rate

glucocorticoids |mirs |receptor regulation |sepsis |tnf |tumor-necrosis-factor |receptor dimerization |lps resistance |spret/ei mice |expression |cells |gene |identification |interleukin-1 |promoter

aging |chronic stress |acute stress |gravity |hippocampus |transcriptome |illumina |gene-expression |memory |brain |exposure |consequences |degradation |activation |depression |impairment |plasticity

rev-erb-alpha |hepatic growth-hormone |circadian clock |peripheral-tissues |transcriptional architecture |hepatocellular-carcinoma |nuclear receptors |read alignment |ppar-alpha |metabolism

sexual dimorphism |liver |nanostring |inflammation |corticosteroid |primary sjogrens-syndrome |uterine epithelial-cells |nf-kappa-b |growth-hormone |gender-differences |11-beta-hydroxysteroid dehydrogenase |antiinflammatory action |estradiol antagonism |mouse-liver |in-vivo

11-beta-hydroxysteroid dehydrogenases |diabetes-mellitus |pregnancy |exposure |liver |expression |disease |stress |corticosterone |dexamethasone

adipose-tissue |fatty liver |autoimmune hepatitis |gene-expression |womens health |knockout mice |breast-cancer |heart-disease |ppar-alpha |fsh

eastern fence lizard |sceloporus-undulatus |adrenocorticotropic hormone |physiological stress |responses |glucocorticoids |performance |hypothermia |elevation |profiles

ketamine |fear memory |corticosterone |progesterone |antinociception |ptsd |animal-model |progesterone |responses |consolidation |extinction |prolactin |analgesia |disorder |release |ptsd

emotional stress |nitric oxide |corticosterone |endothelium |vascular smooth muscle |endothelium-dependent vasodilation |nitric-oxide synthase |mental stress |cardiovascular-disease |plasma-corticosterone |blood-pressure |restraint stress |red wine |dysfunction |flow

captive populations |endangered species |glucocorticoids |parrot |reproductive success |seasonality |puerto-rican parrots |corticosterone responses |individual variation |natural variation |stress responses |testosterone |wild |sparrows |hormone |birds

Acoustic Stimulation |Action Potentials/drug effects/physiology |Animals |Cocaine/*pharmacology |Disease Models, Animal |Dopamine Uptake Inhibitors/*pharmacology |Excitatory Postsynaptic Potentials/drug effects/physiology |Male |Mice |Miniature Postsynaptic Potentials/drug effects/physiology |Motor Activity/drug effects/physiology |Neuronal Plasticity/drug effects/*physiology |Nucleus Accumbens/drug effects/*growth & development/physiopathology |Photic Stimulation |Reinforcement, Psychology |Stress, Psychological/*physiopathology |Tissue Culture Techniques |amygdala |drug addiction |environment |nucleus accumbens |sensory stimulation

social stress |hpa-axis |hypertension |muscular dystrophy |utrophin |chronic psychosocial stress |shock index |mouse model |mice |muscle |cardiomyopathy |vulnerability |sarcolemma |pathology |blockade

domestic cats |cat welfare |environmental enrichment |behavioural stress scoring |faecal glucocorticoids |felis-sylvestris-catus |domestic cats |animal-welfare |adrenocortical function |boarding catteries |shelter |socialization |adaptation |pairs |dogs

chronic mild stress |receptor messenger-rna |immediate-early genes |cell lung-cancer |defeat stress |animal-model |male-mice |prefrontal cortex |c-myc |translation factor

cort-adaptation hypothesis |corticosterone |feather clipping |glucocorticoids |tachycineta thalassina |violet-green swallow |base-line corticosterone |juvenile survival |female condition |parental effort |responses |fitness |field |habituation |allostasis |physiology

orca |dehydroepiandrosterone |androstenedione |testosterone |cortisol |corticosterone |pregnancy |hormone-binding globulin |umbilical-cord serum |cortisol-levels |amniotic-fluid |testosterone concentrations |delphinapterus-leucas |tursiops-truncatus |peripheral plasma |dairy-cattle |fetal

Animals |Animals, Newborn |Behavior, Animal |*Corylus |Female |Humans |Infant, Newborn |Infant, Premature |Male |Maternal Behavior |Rats |Rats, Sprague-Dawley |corticosterone |kangaroo care |licking and grooming |rodent |skin-to-skin care

plasma

aging-associated renal physiology |c1q |tnf-related protein 1 |kidney function |adipose-tissue inflammation |factor-related protein-9 |improves insulin action |c1q/tnf-related protein-1 |molecular-mechanisms |cardiac-hypertrophy |hepatic steatosis |myocardial injury |food-intake |adipokine

pituitary adenylate cyclase activating polypeptide (pacap) |pac1 receptor |bed nucleus of the stria terminalis (bnst) |chronic variate stress |anxiety-related behavior |hypothalamic-pituitary-adrenal (hpa) axis |cyclase-activating polypeptide |corticotropin-releasing hormone |cerebral hemisphere integration |vasoactive-intestinal-peptide |predicts anxious temperament |gene-expression |food-intake |plasma-corticosterone |extended amygdala |mice lacking

Animals |Corticosterone/*blood |*Diet |Female |Male |Rats |Rats, Wistar |*Sex Factors

glutathione |tbars |corticosterone |pollutants |oxidative stress |alligators alligator-mississippiensis |induced growth-inhibition |oxidative stress |heavy-metal |corticosterone levels |lipid-peroxidation |selenium concentrations |american alligator |immune function |trace-elements

acid-binding protein |gestational diabetes-mellitus |gluconeogenesis |fetal |macrophages |adipocytes |ap2

Animals |Cell Line, Tumor |Chronic Disease |Corticosterone/pharmacology |Cytotoxicity, Immunologic |Female |Gene Expression Regulation, Neoplastic |Humans |Immobilization |Immunity, Innate |Interleukin-10/genetics/immunology |Interleukin-23/genetics/immunology |Interleukins/genetics/immunology |Liver Neoplasms/genetics/*immunology/pathology |Lymphoma/genetics/*immunology/pathology |Male |Mice |Mice, Inbred BALB C |Mice, Transgenic |Mucosal-Associated Invariant T Cells/drug effects/*immunology/pathology |Natural Killer T-Cells/drug effects/*immunology/pathology |Neoplasm Metastasis |Oxidopamine/pharmacology |Signal Transduction |Stress, Psychological/genetics/*immunology/pathology |T-Lymphocytes, Helper-Inducer/drug effects/*immunology/pathology |Th1-Th2 Balance |MAIT cells |cancer |cytotoxicity |glucocorticoids |habituation |iNKT cells |immunosuppression |innate immunity |psychological stress |sympathetic nervous system

stress |fight-or-flight response |hypothalamus-pituitary-adrenal (hpa) axis |sympathetic nervous system |glucocorticoids immunity |t cells |inikt cells |mait cells |tigit |natural-killer-cells |restraint stress |in-vivo |endogenous glucocorticoids |interferon-gamma |immune-response |alpha-chain |nkt cells |activation |cytotoxicity

hypothalamic paraventricular nucleus |receptor-like immunoreactivity |corticotropin-releasing factor |sex-differences |glucocorticoid-receptor |cytoarchitectonic subdivisions |pituitary dysfunction |gender-differences |oxidative stress |male-mouse

Adrenocorticotropic Hormone/metabolism |Animals |Feces |Glucocorticoids/metabolism |Hypothalamo-Hypophyseal System/metabolism |*Monotremata/physiology |Pituitary-Adrenal System/metabolism |*Tachyglossidae |ACTH challenge |Monotreme |Non-invasive |Stress

Animals |Rana temporaria/metabolism |Larva/metabolism |*Corticosterone/metabolism |Nitrates |Environmental Pollution |*Environmental Pollutants/pharmacology |Water/metabolism |Biomarkers/metabolism |Amphibians |Biomarker |Conservation physiology |Environmental stress |European common frog |Hormones |Metamorphosis

adult hippocampal neurogenesis |enhanced synaptic plasticity |neurotrophic factor |pattern separation |behavioral actions |major depression |rat hippocampus |animal-model |anxiety |stress

catecholamine-synthesizing enzymes |chronic mild stress |chromaffin cells |gene-expression |tyrosine-hydroxylase |progenitor cells |neuropeptide-y |plasma-catecholamines |biosynthetic-enzymes |beta-adrenoceptors

scorpion venom |hottentotta rugiscutis |neuroendocrine-immune system |acute stress |corticosterone |acetylcholinesterase |cytokines |nitric-oxide |interleukin-6 |cytokines |cells



cannabinoids |behavior |memory |forced swimming stress |induced noradrenergic activation |endocannabinoid system |glucocorticoids interact |recognition memory |locus-coeruleus |arousal |brain |consolidation |receptors |release

11 beta-hydroxysteroid dehydrogenase type 1 |11 beta-hsd1 |pituitary |hpa axis |rheumatoid arthritis |pituitary-adrenal axis |11-beta-hydroxysteroid dehydrogenase type-1 |rheumatoid-arthritis |necrosis-factor |glucocorticoid metabolism |inflammatory arthritis |transgenic disruption |gene-expression |cells |hypothalamus

extinction |mouse |persistence |individual differences |depression |general learning-abilities |early-childhood |goal blockage |outbred mice |helplessness |reinforcement |personality |frustration |depression |behaviors

Animals |Corticosterone |Hydrogen-Ion Concentration |Larva/physiology |*Predatory Behavior/physiology |*Ranidae/physiology |Adaptive divergence |Behaviour |Phenotypic plasticity |Rana arvalis

3rs |animal model |maternal immune activation |micropipette-guided drug administration |oral gavage |risperidone |stress |animal-models |risperidone |pretreatment |disruption |expression |delivery |mice |schizophrenia |pharmacology |haloperidol

serotonin reuptake inhibitors |hippocampal bdnf gene |anxiety-like behavior |early-life exposure |prenatal stress |social-isolation |adult male |animal-models |epigenetic regulation |fluoxetine exposure

basolateral amygdala |social cognition |cortical control |inhibition |recognition |behavior |excitation/inhibition |mechanism |circuit |emotion

blast |post-traumatic stress disorder |stress |traumatic brain injury |veteran |posttraumatic-stress-disorder |traumatic brain-injury |shell shock |mouse model |activation |ptsd |tbi

pituitary-adrenal axis |social-isolation |body-weight |adipose-tissue |environmental-temperature |developmental origins |thermal environment |laboratory mice |cold stress |food-intake

stress |norepinephrine |fast-scan cyclic voltammetry |optogenetics |bed nucleus of the stria terminalis |corticosterone |paraventricular nucleus |responses |neurons |projections |modulation |axis |bnst |a1

central-nervous-system |attenuated recombinant rabies |l-carnitine |cerebrospinal-fluid |alzheimers-disease |transgenic mice |hpa axis |in-vivo |infection |expression

pc1 |3 |peptide hormone |endocrinopathy |prohormone processing |pcsk1 |gastrointestinal absorption |malabsorptive diarrhea |human-plasma |obesity |variants |proinsulin |mutation |mice |adrenocorticotropin |biosynthesis |hyperphagia

enterica serovar typhimurium |stress impairs performance |laying hens |heat-stress |gallus-domesticus |intact eggs |enteritidis |chickens |contamination |metabolites

anxiety |eph receptor |ephrin-a5 |estrogen |maternal care |nest building |progesterone |pup retrieval |early-life stress |axon guidance |aggression |care |expression |neuroendocrine |neurogenesis |sensorimotor |stimulation |vasopressin

kami-shoyo-san |hpa axis |receptor subtypes |restraint stress |5-ht1a |brain |expression |binding |corticosterone |estrogen

adult neurogenesis |social-behavior |violence |neurons |stress |abuse |hippocampus |exposure |health |women

sonic-hedgehog |growth-modulation |in-vivo |muscle |morphogenesis |architecture |progenitors |inhibition |quiescence |maintains

delta-9-tetrahydrocannabinol |sex differences |puberty |emotionality |cb1 receptor expression |corticosterone |messenger-rna expression |prepulse inhibition |adolescent exposure |differentially affects |neuronal populations |behavioral-responses |adult rats |stress |brain |cannabis

artificial selection |body composition |exercise |food consumption |growth |locomotion |depression-like behavior |spontaneous physical-activity |maximal oxygen-consumption |base-line |artificial selection |cushings-syndrome |endurance capacity |metabolic syndrome |immune function |organ masses

nitric-oxide production |endothelial dysfunction |hypertensive-rats |mental stress |genetic predisposition |psychosocial stress |restraint stress |oxidative stress |sex-differences |corticosterone

induced pulmonary |obesity |health |exposure |inflammation |mechanisms |inhalation |polyamines |increases |phenotype

fixed-interval performance |posttranslational histone modifications |deficit hyperactivity disorder |combined maternal lead |nucleus-accumbens |glutamate receptors |neurotrophic factor |bdnf expression |pb exposure |epigenetic inheritance

air pollution |sex-specific |testosterone |fetal origins |social behavior |autism spectrum disorder |particulate matter |diesel exhaust |perinatal exposure |critical periods |brain |age |metals |mice |masculinization

epigenetics |lead |prenatal stress |glucocorticoids |DNA methylation |DNA methyltransferases and binding proteins |placental glucocorticoid barrier |mecp2 mutant mice |early-life stress |nucleus-accumbens |DNA methylation |corticosterone levels |gestational stress |restraint stress |rat hippocampus |gene-expression

ecoimmunology |altitude |stress |gastro-intestinal parasites |immune response |nannospalax |herbivorous mole-rat |intestinal parasites |spalax-ehrenbergi |model selection |trade-offs |black rat |evolution |stress |life |corticosterone

high responders |low responders |nucleus accumbens shell |camkii |cie |ethanol self-administration |protein-kinase-ii |alcohol-preferring rats |body-temperature |postsynaptic density |prefrontal cortex |nmda receptors |phosphorylation |activation |model |brain

corticosterone |glucocorticoid receptor |aggression |anxiety |abstinence |medial prefrontal cortex |corticotropin-releasing-factor |alcohol-dependent patients |anxiety-like behavior |pituitary-adrenal axis |long-term abstinence |elevated plus-maze |prefrontal cortex |hpa-axis |animal-models |protracted abstinence

Animals |Brain/physiology |*Hypothalamic Area, Lateral/physiology |Mice |Neurons/physiology |Sleep/physiology |*Wakefulness/physiology |Trap |chemogenetics |grooming |lateral hypothalamus |nest-building |nesting |neuronal ensembles |pre-sleep |sleep |wakefulness

sepsis |stress |depression |anxiety |post-traumatic stress |corticosterone |glucocorticoid-receptor overexpression |posttraumatic-stress |gene-expression |anxiety |depression |forebrain |responses |symptoms |model

social defeat |stress |anxiety |mice |cytokine |corticosterone |major depressive disorder |endothelial growth-factor |grooming analysis algorithm |psychosocial stress |antidepressant treatment |spectrum disorders |gene-expression |male-mice |behavior |inflammation

Pregnancy |Animals |Rats |Humans |Male |Female |Adolescent |*Diet, High-Fat/adverse effects |Rats, Long-Evans |*Ozone/toxicity |Fetal Growth Retardation |Obesity/metabolism |Vitamins |DOHaD |air pollution |fetal programming |high fat diet |obesity |ozone |sex differences

arachidonic acid |hpa axis |aging |stress |pituitary-adrenal axis |docosahexaenoic acid |hpa axis |psychosocial stress |fish-oil |activation |mice |sensitivity |involvement |challenge

parkinson's disease |stress |ventral tegmental area |arcuate nucleus |hypothalamus |dopamine |tyrosine hydroxylase |immunohistochemistry |microglial activation |substantia-nigra |brain |neurotoxicity |degeneration |inflammation |hypothesis |prolactin |responses |motor

Rats; Animals; Male; Protein Phosphatase 1/metabolism; *Protein Tyrosine Phosphatases/metabolism; Cell Cycle Proteins/metabolism; Matrix Metalloproteinase 8/metabolism; Immersion; Rats, Wistar; Hippocampus/metabolism; *Mental Disorders; Biomarkers; Water; Dual Specificity Phosphatase 1/genetics; Cebpd; Mkp-1; Mmp-8; anxiety; corticosterone; hippocampus; mental disorder; peripheral blood; rat

DNA methylation |epigenetics |stress response |tree swallow genome |tree swallows |profiles |blood |epigenetics |evolution |alignment |patterns |receptor

evolutionary endocrinology |glucose regulation |stress response |acute stress |glucocorticoids |evolutionary |homeostasis |resilience |allostasis |phenotypes |endocrine |sparrows |behavior

phenotypic integration |plumage signal |social feedback |tree swallows |stress |care |flexibility |information |vertebrates |aggression |extrapair |phenotype |feedback

glucocorticoids |plumage signals |social feedback |oxidation handicap hypothesis |base-line glucocorticoids |public information |responses |behavior |nests |attendants |selection |fitness |color

cylinder test |beam test |il-1 beta |ccl2 |tgf beta |il-6

Aging/*immunology |Animals |*Caloric Restriction |Cell Differentiation/*immunology |Cellular Senescence/*immunology |Hematopoietic Stem Cells/cytology/*immunology |Lymphoid Progenitor Cells/cytology/*immunology |Lymphopoiesis/*immunology |Mice |Mice, Knockout

transcription factor |cyclosporine-a |genetic risk |t-cells |differentiation |polymorphisms |maturation |induce |dysfunction |haplotypes

corticosterone |fecal glucocorticoids |lontra canadensis |reintroduction |river otter |glucocorticoids

Female |Mice |Animals |*Diet, High-Fat/adverse effects |*Corticosterone |Mice, Inbred ICR |Obesity/etiology/metabolism |Feeding Behavior/physiology |Eating/physiology |Diet |Circadian Rhythm/physiology

brain derived neurotrophic factor |depressive behavior |olfactory bulbectomy |silymarin |monoamines |oxidative stress |olfactory bulbectomised rat |restraint stress |antioxidant imbalance |corticosterone |model |acid |mice |neurotrophins |expression |piracetam

acute restraint stress |serum corticosterone |depressive like-behavior |hippocampal antioxidants |protocatechuic acid ethyl ester |forced swimming test |oxidative stress |antioxidant imbalance |alpinia-oxyphylla |major depression |neuropeptide-y |mouse model |short-term |corticosterone |expression

antidepressant activity |chronic unpredictable mild stress |protocatechuic acid |mice neurobiochemical alterations |oxidative stress |depressive-like behavior |acute restraint stress |forced swimming test |neurotrophic factor |oxidative damage |bdnf expression |in-vitro |brain |corticosterone |silymarin

Adipocytes/metabolism |Animals |Fatty Acids/metabolism |*Glucocorticoids/pharmacology |Glucose/metabolism |*Hyperinsulinism/metabolism |Hypertrophy/metabolism |Mice |Obesity/metabolism |CP: Metabolism |Cd36 |brown adipose tissue |circadian rhythm |glucocorticoids |hormone oscillations |lipid metabolism |obesity |stress |white adipose tissue

air pollution |ozone |glucocorticoid |inflammation |injury |pituitary-adrenal axis |susceptible lewis rats |glucocorticoid synthesis |bronchoalveolar lavage |sprague-dawley |climate-change |air-pollution |exposure |disease |health



Air Pollutants/*toxicity |Animals |Bronchoalveolar Lavage Fluid/chemistry |Corticosterone/metabolism |Glucocorticoids/metabolism |Humans |Lung/*drug effects/metabolism |Macrophages/*drug effects/metabolism |Male |Ozone/*toxicity |Phagocytosis/drug effects |Rats, Inbred F344 |Rats, Inbred Lew |Stress, Physiological |THP-1 Cells |Alveolar macrophage |Glucocorticoid |Inflammation |Ozone |Phagocytosis |Polarization

stress hormone |glucocorticoid |corticosterone |bronchoalveolar lavage fluid |plasma |lungs |inflammation |immunoassay |free cortisol |inflammation

air pollution |ozone |glucose tolerance test |stress hormone |metabolic |endocrine |fine particulate matter |long-term exposure |insulin-resistance |air-pollution |cardiovascular risk |sensitivity |obesity |triglycerides |inflammation |homeostasis

Air Pollutants/*toxicity |Animals |Corticosterone/metabolism |Gene Expression Regulation/*drug effects |Glucocorticoids/*pharmacology |Hypothalamo-Hypophyseal System/drug effects |Liver/drug effects/metabolism |Lung/drug effects/metabolism |Male |Ozone/*toxicity |Particulate Matter/*toxicity |Pituitary-Adrenal System/drug effects |Rats |Rats, Inbred F344 |Signal Transduction/drug effects |Transcriptome/*drug effects |air pollution |glucocorticoid |hypothalamic-pituitary-adrenal axis |ozone |particulate matter |real-time PCR. |systemic effects

leptin |adipocyte |glucocorticoid |enterocyte |plasma leptin |gene-expression |messenger-rna |food-intake |cells |obese |insulin |secretion |adiponectin |resistance

dopamine |early life stress |maternal separation |resilience |stress |working memory |chronic mild stress |working-memory |childhood maltreatment |decision-making |messenger-rna |radial maze |behavior |susceptibility |models |tasks

sleep fragmentation |sleep disturbances |gut microbiota |intestinal permeability |microbial invasion |metagenomic analysis |16s rrna |diversity |age |consequences |evolution |health |axis

arsenic |psychiatric disorders |neurogenesis |fluoxetine |stress |prenatal alcohol exposure |glucocorticoid-receptor function |hippocampal neurogenesis |mental-health |neurotrophic factor |stress-response |messenger-rna |rat-brain |differential regulation |synaptic plasticity

cortisol concentrations |body-weight |mental-health |social stress |bedding type |adolescence |environment |biomarker |responses |behavior

corticosterone |development |songbird |stress physiology |stress response |swallow |thermal effects |tree swallows |ambient-temperature |adrenocortical responses |incubation temperatures |thermal manipulations |embryonic-development |food availability |nestling growth |immune function |body condition

Animals |*Diet, High-Protein |*Glucagon/metabolism |Glucagon-Like Peptide 1/metabolism |Mice |Peptides |Proglucagon/genetics/metabolism |food intake |glucagon |hyperaminoacidemia |hypoglycemia |protein diet

scavenger receptor |DNA-binding |sr-bi |domain |gene |gr |identification |mechanisms |proteins |alpha

crosstalk |hypoxia |inflammation |mechanism |metabolism |fatty-acid oxidation |corticosterone response |lipid-accumulation |fasting response |DNA-binding |ppar-alpha |gene |induction |oxygen |liver

endothelial growth-factor |septic shock |receptor dimerization |glucose-homeostasis |critical illness |hydrocortisone |macrophages |expression |mice |fludrocortisone

social isolation |chronic mild stress |defensive burying |immobility |ethanol |adolescent social-isolation |voluntary alcohol intake |anxiety-like behavior |gastric-erosions |long-evans |drinking |consumption |saccharin |deprivation |model

2-AG, 2-arachidonoyl glycerol |AEA, anandamide |CB1, cannabinoid type 1 receptor |CRH, corticotropin releasing hormone |CRH-R1, CRH receptor type 1 |Corticolimbic |Endocannabinoid |FAAH, fatty acid amide hydrolase |HPA, hypothalamic-pituitary-adrenal |Rats |SEM, standard error of the mean |Sex differences |Stress |Stressor modality |THC, delta-9-tetrahydrocannabinol

carry-over effect |corticosterone |fitness |life-history trade-off |oxidative stress |parental behaviour |tree swallows |corticosterone responses |individual-differences |immune function |trade-offs |behavior |axis |food |term |endocrinology

gonadotropin-releasing-hormone |functional hypothalamic amenorrhea |ii glucocorticoid-receptor |5-day endotoxin challenge |long-term response |rhesus-monkey |gene-expression |inhibitory hormone |menstrual-cycle |lh surge

rat |pregnancy |development |buprenorphine |neonatal opioid withdrawal |opioid maintenance therapy |anxiety-like behavior |prenatal buprenorphine |abstinence syndrome |maternal-behavior |elevated plus |sublingual buprenorphine |perinatal buprenorphine |methadone exposure |morphine analgesia |female rats

body mass |climate change |glucocorticoids |mammal |metabolic rate |thermal stress |wildlife |ochotona-princeps |climate-change |cortisol |mammals |wild |physiology |responses |survival |behavior |history

broiler |corticosterone |feather |stress |well-being |plasma-corticosterone concentrations |feather corticosterone |physiological stress |exploration |metabolites |heterophil |tool

phytoestrogen genistein |gene-expression |in-utero |reproductive-tract |epigenetic marks |receptor-alpha |soy formula |female rats |estrogen |cells

childhood adversity |maternal separation |ventral hippocampus |corpus-callosum |brain |fear |maltreatment |amygdala |behavior |abuse

norepinephrine |alpha(2)-adrenergic stimulation |panic |arousal |depression |ptsd |fear-sensitization |posttraumatic-stress-disorder |noradrenergic function |healthy-subjects |locus-coeruleus |elevated plus |panic anxiety |clonidine |yohimbine |extinction |amygdala

climate change |ecophysiology |glucocorticoids |mark-resight |rocky mountains |sentinel species |stress response |corticosterone levels |long-term |fecal glucocorticoids |reproductive success |stress physiology |mammals |population |conservation |variability |dispersal

Climate change |field endocrinology |sentinel alpine species |stress

sierra-nevada |fecal glucocorticoids |periglacial landforms |generalist herbivore |great-basin |survival |glaciers |steroids |patterns |behavior

climate sensitive mammal |localized environmental effects |microclimate |multiregional assessment |noninvasive sampling |physiological stress |pika ochotona-princeps |physiological stress |american pikas |generalist herbivore |habitat concept |great-basin |mammals |glucocorticoids |hormones |steroids

Adrenal Glands/immunology/*metabolism |Animals |Brain/immunology/*metabolism |Inflammation/*metabolism |Male |Oxidative Stress/physiology |Rats |Rats, Sprague-Dawley |Stress Disorders, Post-Traumatic/*immunology/*metabolism

fasting |stress |corticosterone |gonadotropin inhibitory hormone |corticotropin releasing hormone |zebra finch |corticotropin-releasing-factor |locomotor-activity |reproductive axis |acute stress |hormone |behavior |brain |physiology |corticosterone |identification

songbird |zebra finch |lipopolysaccharide |starvation |physio-behavioural network |corticosterone |acute-phase response |model

broiler harvesting |stress |behaviour observation |mechanical harvesting |manual harvesting |laying hens |plasma-corticosterone |fear responses |meat quality |transport |poultry |glucocorticoids |parameters |heterophil |machine

echinococcus multilocularis |microtus agrestis |tnf |corticosterone |secondary alveolar echinococcosis |tolerogenic dendritic cells |taenia-taeniaeformis |cd4(+) lymphocytes |immune-responses |il-12 production |c57bl/6j mice |glucocorticoids |cortisol |parasite

echinococcus multilocularis |microtus arvalis |protoscolices |secondary alveolar echinococcosis |glucocorticoids inhibit |c57bl/6j mice |infection |foxes |dynamics |cortisol |hair |fibroblasts |population

anxiety-like behavior |gut microbiota |gastrointestinal dysfunction |bacteria |mechanisms |preference |children |system

depression |chronic mild stress |glucocorticoid receptors |fkbp5 |neurotrophic factor |brain |bdnf |serotonin |depression |mice |validity |variants |behavior |gene

rfrp |gnih |kiss1 |kisspeptin |restraint |stress |corticosterone |gonadotropin-inhibitory hormone |rfamide-related peptide-3 |fos gene-expression |luteinizing-hormone |c-fos |restraint stress |sex-differences |generator activity |arcuate nucleus |rhesus-monkey

luteinizing-hormone secretion |restraint stress |sex-differences |gene-expression |induced suppression |central mechanisms |male-rats |pituitary |receptor |axis

bone loss |glucocorticoid |hindlimb unloading (hlu) |bone formation |bone resorption |11-beta-hydroxysteroid dehydrogenase type-2 |induced osteoporosis |rankl production |trabecular bone |apoptosis |mice |expression |differentiation |inhibition |guidelines

Animals |Female |Mice |*Corticosterone/pharmacology |*Lactation |Reproduction/physiology |Oxidative Stress |Mitochondria |Glucocorticoids |Maternal effects |Stress

chronic stress |sex differences |mood disorders |social instability |chronic mild stress |adult hippocampal neurogenesis |anxiety-like behavior |sex-differences |defeat stress |cell-proliferation |chronic fluoxetine |estrous-cycle |hpa axis |chronic corticosterone

*Paraventricular Hypothalamic Nucleus/metabolism |*CD8-Positive T-Lymphocytes/metabolism |Hypothalamus/metabolism |Corticotropin-Releasing Hormone/metabolism |Corticosterone |Neurons/metabolism |RNA, Messenger/metabolism |Cancer |Corticotropin-releasing hormone |Glucocorticoids |Tsc22d3 |Tumor-associated macrophage |Tumor-infiltrating lymphocytes

Mice |Animals |*Corticosterone/metabolism |*Hyperalgesia/etiology/metabolism |NF-kappa B/metabolism |Trigeminal Ganglion/metabolism |Quality of Life |Cytokines/metabolism |Tumor Necrosis Factor-alpha/metabolism |Pain/metabolism |Tacrolimus Binding Proteins/genetics/metabolism |Inflammation/metabolism |Chronic restraint stress |Cornea |Corticosterone |Fkbp51 |Hyperalgesia

Amidohydrolases |Animals |Antidepressive Agents |Arachidonic Acids |Corticosterone |*Endocannabinoids |*Genistein |Mice |Polyunsaturated Alkamides |anxiety |depression |endocannabinoids

corticosterone |microglia |stress |stroke |vessels |cell-proliferation |stroke |recovery |phagocytosis |mechanisms |cd11b

neurovascular unit |corticosterone |microglia |astrocytes |neurons |stroke |vessels |structural plasticity |restraint stress |ischemic-stroke |depression |exposure |recovery |persistent

sensory neurons |hair follicle |cutaneous melanoma |resiniferatoxin |activation |capsaicin |niche |identification |architecture |innervation



blood pressure |circadian rhythms |time-restricted feeding |sodium excretion |bmal1 |glomerular-filtration-rate |sodium-excretion |molecular clock |hypertension |mice |time |restriction |contributes |expression |reduction

acetylation |locus ceruleus |metabolics |mitochondria |oxidative stress |sleep deprivation |sleep-waking cycle |oxidative stress |coeruleus neurons |superoxide-dismutase |gene-expression |sirt3 |mice |rat |deprivation |mitochondria

Humans |Mice |Female |Rats |Animals |*Corticosterone/metabolism |Adrenal Glands/metabolism |Zona Fasciculata/metabolism |Cholesterol/metabolism |Nerve Tissue Proteins/metabolism |*Oxidoreductases Acting on CH-CH Group Donors/genetics |Dhcr24 |X-zone |adrenal gland inner cortex |seladin-1

plasticity |glucocorticoids |corticosterone |resilience |exploration |neophobia |gene-expression |epigenetic regulation |DNA methylation |corticosterone |glucocorticoids |responses |captivity |reactivity |physiology |dynamics

Animals |*Glucocorticoids/metabolism |Hypothalamo-Hypophyseal System/metabolism |Receptors, Glucocorticoid/genetics/metabolism |Pituitary-Adrenal System/metabolism |Brain/metabolism |*Swallows/genetics |Gene Expression |Corticosterone/metabolism |Corticotropin-Releasing Hormone/metabolism |Corticosterone |Corticotropin-releasing hormone |Glucocorticoid receptor |HPA axis |Mineralocorticoid receptor |Plasticity

animal model |blast wave |glucocorticoids |hpa axis |mtbi |ptsd |secondary prevention |traumatic brain-injury |posttraumatic-stress-disorder |animal-model |axis response |adrenal axis |memory |glucocorticoids |dysfunction |hypopituitarism |afghanistan

lithium |memory |type-1 |neurogenesis |stress |proliferation |progression |impairments |plasticity |survival

fecal hormones |glucocorticoids |phycotoxin |wildlife health |validations |excitatory amino-acids |sea lions |fecal glucocorticoids |zalophus-californianus |steroid-hormones |corticosterone |argentina |mortality |stress |reproduction

glucocorticoid |corticosterone |androgen |dehydroepiandrosterone |metabolism |food availability |food restriction |steroidogenic enzymes |acute regulatory protein |cardiac steroidogenesis |beta-hydroxybutyrate |steroid-biosynthesis |lymphoid organs |glucocorticoids |enzymes |brain |dehydroepiandrosterone |neurosteroids

cortisol concentrations |hair cortisol |eubalaena-glacialis |steroid-hormones |fecal glucocorticoids |circulating cortisol |reproductive status |marine mammals |corticosterone |growth

Female |Humans |*Progesterone |Receptors, Glucocorticoid |Hydrocortisone |Glucocorticoids |Prospective Studies |Mifepristone/pharmacology |*Infertility, Female/therapy |Receptors, LH/metabolism |Luteinization |Peptidylprolyl Isomerase |cortisol |glucocorticoid receptor |granulosa cells |ovulation

hpa axis |fear memory |social isolation |chronic variable stress |ptsd |corticosterone |adrenal glands |pituitary-adrenal axis |dexamethasone |cortisol |receptors |disorder |bdnf |suppression |extinction |veterans |anxiety

intravenous ketamine |fear memory |brain imaging |sex differences |stress hormone |post-traumatic stress disorder (ptsd) |sex-differences |estrous-cycle |stress |extinction |corticosterone |amygdala |ptsd |glucocorticoids |hydrocortisone |mechanisms

auditory brainstem response |corticosterone |estradiol |oviposition |testosterone |temporary threshold shift |mate-choice |frequency sensitivity |reproductive state |sex-differences |time-course |plasticity |responses |hormones |frogs

binge alcohol |epigenetic inheritance |preconception habits |pubertal development |social play |exposure |gene |age |expression |birth

Animals |Female |*Urbanization |*Songbirds |Eggs |Corticosterone |Phenotype |Egg Yolk |House wren |Maternal effects |Phenotypic plasticity |Testosterone

influenza |mouse model |biomarker |antiviral |c-reactive protein |acute-phase response |animal-models |a virus |subclinical infection |fibril protein |dba/2 mouse |cytokines |corticosterone |dexamethasone

Animals |*Sparrows |*Methylmercury Compounds |Corticosterone |Seasons |Mercury |Migration |Songbird |Stress |Zugunruhe

corticosteroids |endocrinology |stress |killer whale (orcinus orca) |feces |bottle-nosed dolphins |tursiops-truncatus |glucocorticoids |cortisol |sex |age |hormones |capture |dexamethasone |aldosterone

noninvasive measurement |metabolic-changes |thyroid-hormone |diverse array |pregnancy |postpartum |mammals |overweight |lactation |excretion

corticosteroids |sex determination |sex reversal |stress axis |incubation-temperature |lizard |stress |exposure |cortisol |embryo

fecal glucocorticoids |stress |behavior |african elephant |human disturbance |ndvi |loxodonta-africana |glucocorticoid metabolites |social-organization |protected areas |asian elephants |stress-response |national-park |land-use |movement |wildlife

Catecholamines |Glucocorticoids |Mild chronic stress model |Neuroendocrine |Ozone |Pituitary hormones |Social isolation |Stress response |Systemic inflammation

acetylcholinesterase |alzheimer's disease |amyloid beta protein |app/ps1 transgenic mice |md simulation |memory deficits |silibinin |molecular-dynamics |protein |age |simulations |hypothesis |conversion |impairment |oligomers |synapses |insights

sepsis |cholinergic biology |acetylcholine release |splenocytes |isoproterenol |t cell activation |vesicular acetylcholine transporter |messenger-rna |nonneuronal acetylcholine |antiinflammatory pathway |neural regulation |expression |system |acetyltransferase |protein |cells

Acetylcholinesterase/metabolism |Animals |Brain/enzymology/*metabolism/physiopathology |Carotid Stenosis/complications/enzymology/metabolism/physiopathology |Cholinesterase Inhibitors/pharmacology |Dementia, Vascular/enzymology/etiology/*metabolism/physiopathology |Disease Models, Animal |Histamine/*metabolism |Histamine H3 Antagonists/pharmacology |Learning/drug effects/*physiology |Male |Memory/drug effects/*physiology |Monoamine Oxidase/metabolism |Monoamine Oxidase Inhibitors/pharmacology |Rats |Rats, Wistar

cholinergic system |stroke |dementia |biomarker |post-stroke dementia |cerebral infarction |vascular dementia |acetylcholinesterase inhibitors |cognitive impairment |inflammatory markers |alzheimer-disease |stroke |receptors |butyrylcholinesterase |association |galantamine

galantamine |tryptamine |tetrahydroisoquinoline |triazole |click" chemistry

Adult |Apnea |Butyrylcholinesterase/deficiency/*genetics/metabolism |Disease Progression |Female |Gene Expression Profiling |Genotype |Hepatitis C, Chronic/*genetics/pathology/virology |Hepatocytes/*physiology/virology |Humans |Laser Capture Microdissection/methods |Liver Cirrhosis/*genetics/pathology/virology |Longitudinal Studies |Male |Metabolism, Inborn Errors/*genetics/pathology/virology |Middle Aged |Portal System/cytology/physiology/virology |Substance-Related Disorders/*genetics/pathology/virology

butyrylcholinesterase |pulmonary delivery |biologics |micro/nanoparticle |in-vitro |dendritic cells |nanoparticles |disposition |protection |responses |vivo

drug-metabolizing activity |genetic variants |plasma |rhesus macaque |induced neuromuscular blockade |human-serum-cholinesterase |genetic-variants |drug-metabolism |rhesus macaques |knockout mouse |acetylcholinesterase |hydrolysis |expression |plasma

nanogel |butyrylcholinesterase |organophosphate |circulation |protein delivery |immune response |recombinant human butyrylcholinesterase |polyethylene-glycol |nerve agents |human serum |stability |immunogenicity |detoxification |protection |management |antibody

sudden infant death syndrome |sudden unexpected death in infancy |butyrylcholinesterase |cholinergic deficit |autonomic function |arousal |brain-stem |cholinesterase activity |prognostic marker |receptor-binding |acetylcholinesterase |exposure |victims |regions |arousal |sleep

11-beta-hydroxysteroid dehydrogenase type-2 |adrenocorticotropic hormone |dogs |trilostane |expression |adenomas |cortisol

Humans |Male |*Hydrocortisone |*Cortisone |Hypothalamo-Hypophyseal System |Pituitary-Adrenal System |Wakefulness/physiology |Saliva |Circadian Rhythm/physiology |Biomarker |Salivary

androgens |behavior |glucocorticoids |pteropus |seasonality |fecal glucocorticoid metabolites |adrenocortical activity |stress |testosterone |bat |maintenance |gravity |ecology |mammals

biomonitoring |conservation physiology |glucocorticoids |physiological stress |11-beta-hydroxysteroid dehydrogenase |rainbow-trout |hair cortisol |dehydroepiandrosterone |dhea

follicular selection |follicular development |cortisol |fsh |apoptosis |glucocorticoid-induced apoptosis |granulosa-cells |in-vivo |hormone |increases |ovulation |atresia

cerebrospinal fluid |cortisol |cortisone |agrp |adrenal insufficiency |body-weight |plasma |leptin |proopiomelanocortin |metabolism |receptor |release |obesity |agrp

oocyte maturation |camp |ibmx |forskolin |cilostamide |gvbd |activated protein-kinase |bovine oocytes |meiotic arrest |mouse oocytes |ovine oocytes |cyclic-amp |nuclear maturation |embryos |fertilization |maintenance



camp |c/ebp beta |adipogenic differentiation |mesenchymal stem cell |c3h10t1/2 |sphingosine-1-phosphate |mesenchymal stem-cells |alkaline-phosphatase expression |sphingosine 1-phosphate |osteoblast differentiation |bone-formation |3t3-l1 cells |beta-catenin |activation |fty720 |gene

alpha-particle radiation |reciprocal bystander effect |camp |membrane signaling |p53 |junctional intercellular communication |nitric-oxide |radiation responses |ionizing-radiation |human fibroblasts |p53 accumulation |glioma-cells |DNA-damage |activation |apoptosis

histamine release |mast cells |scratching behavior |agarwood

anthrax |edema toxin |kidney |water reabsorption |collecting duct cells |inhalational anthrax |lethal toxin |aquaporin-2 expression |renal-failure |cholera-toxin |vasopressin |infection |trafficking |phosphorylation

Animals |Carcinoma, Renal Cell/pathology |Fibrosis/genetics/metabolism/pathology |Genotype |Humans |Immunoblotting |Inflammation/*genetics/metabolism/pathology |Kidney Neoplasms/pathology |Kidney Tubules, Proximal/*metabolism/pathology |Mice |*Polymorphism, Single Nucleotide |RNA, Neoplasm/*genetics |Real-Time Polymerase Chain Reaction |Receptors, Dopamine D2/*genetics/metabolism |Signal Transduction/genetics |Tumor Cells, Cultured |chronic kidney disease |kidney |receptors, dopamine D2

Animals |*Behavior, Animal/drug effects/physiology |Benzothiazoles/administration & dosage |Catecholamines/blood |*Cerebral Cortex/metabolism/physiology |Corticosterone/blood |Dopamine/metabolism |Hyperkinesis/genetics/metabolism |*Intermediate-Conductance Calcium-Activated Potassium |Channels/deficiency/genetics/physiology |*Motor Activity/genetics/physiology |Norepinephrine/metabolism |Serotonin/metabolism

Adenine/analogs & derivatives/pharmacology |Animals |Antigens, Bacterial/*pharmacology |Aorta/*drug effects/metabolism |Bacterial Toxins/*pharmacology |Cyclic AMP/*metabolism |Dose-Response Relationship, Drug |Endothelium, Vascular/drug effects/metabolism |Organophosphonates/pharmacology |Phenylephrine/*pharmacology |Rats |Rats, Sprague-Dawley |Second Messenger Systems/*drug effects |Up-Regulation |Vasoconstriction/*drug effects |Vasoconstrictor Agents/*pharmacology |Vasodilation/*drug effects |Vasodilator Agents/*pharmacology |anthrax |aortic ring model |arterial contraction |edema toxin |lethal toxin

ovary ecdysteroidogenic hormone |insulin-like peptide |prothoracicotropic hormone |prothoracic gland |bombyx mori |aedes aegypti |receptor tyrosine kinase |northern house mosquito |yellow-fever mosquito |aedes-aegypti diptera |silkmoth bombyx-mori |prothoracicotropic hormone |manduca-sexta |cyclic-amp |ecdysone synthesis |insulin-like

gene-expression |clock |rhythm |light |shifts |sleep |oscillations |pharmacology |dynamics |protein

Animal Feed |Animals |CD36 Antigens/*biosynthesis |Calcium/*metabolism |Cyclic AMP/metabolism |Electrocardiography/methods |Fatty Acids, Unsaturated/metabolism |Homeostasis |Humans |Male |Mice |Mice, Inbred C57BL |Mice, Transgenic |Myocardium/*metabolism |Phospholipids/chemistry/*metabolism |Sarcoplasmic Reticulum Calcium-Transporting ATPases/metabolism |Time Factors

Adenosine Triphosphate/*metabolism |Animals |Ascitic Fluid/drug effects/metabolism |*Autocrine Communication/drug effects |Cell Line, Tumor |*Exocytosis/drug effects |Humans |Interleukin-6/biosynthesis/blood/metabolism |Lipopolysaccharides/pharmacology |*Macrophage Activation/drug effects |Macrophages/cytology/drug effects/*immunology/metabolism |Male |Mice |Purinergic P2 Receptor Antagonists/pharmacology/therapeutic use |Receptors, Purinergic P2/*metabolism |Shock, Septic/chemically induced/drug therapy/immunology/metabolism |Suramin/analogs & derivatives/pharmacology/therapeutic use

anthrax |edema toxin |lethal toxin |adefovir |arterial contraction |hypotension |inhalational anthrax |myocardial-function |severe sepsis |cyclic-amp |camp |survival |contributes |dysfunction |infection |scotland

photoactivated adenylyl-cyclase |spatiotemporal control |light |membrane |system |sspb

cadmium |protein tyrosine phosphorylation |ampk |mouse sperm |gapdh |edta |boar spermatozoa |energy sensor |semen quality |toxicity |kinase |lead |activation |cells |rats |spermatogenesis

protein-kinase-a |factor-kappa-b |messenger-ribonucleic-acid |g-alpha-s |differential expression |adenosine-monophosphate |human parturition |preterm labor |progesterone |term

protein-kinase-a |human myometrium |transcription factors |mechanical stretch |differential expression |pregnancy |activation |creb |term |pde4

Adenosine Triphosphate/metabolism |Animals |Cells, Cultured |Cyclic AMP/metabolism |Cyclic AMP-Dependent Protein Kinases/*metabolism |Electrophoresis, Polyacrylamide Gel |Male |Phosphorylation/*drug effects |Rats |Signal Transduction/drug effects |Spermatozoa/*drug effects/*metabolism |Tyrosine/*metabolism |alpha-Chlorohydrin/*pharmacology

chromium |boar |sperm capacitation |signal pathway |protein phosphorylation |oxidative stress |seminal plasma |capacitation |kinase |serum |spermatogenesis |picolinate |exposure |acid |camp

activation |cAMP |dormancy |oocyte |primordial follicle

follicle-stimulating-hormone |in-vitro |ovarian stimulation |signal-transduction |glycan structure |gene-expression |fsh isoforms |beta-subunit |receptor |impact

capacitation |hyperactivation |motility |signaling |spermatozoa |zinc |soluble adenylyl-cyclase |protein-kinase-a |tyrosine phosphorylation |acrosome reaction |angiotensin-ii |bovine sperm |mediated activation |intracellular ca2+ |human-spermatozoa |catsper channel

salmonella |ssek1 |type iii secretion |phoq/phop two-component system |epithelial cells |macrophages |fibroblasts |bioluminescence |iii secretion system |typhimurium invasion genes |pathogenicity island 2 |serovar typhimurium |escherichia-coli |epithelial-cells |phosphothreonine lyase |bacterial virulence |chromosomal genes |ubiquitin ligase

solid-phase extraction |personal-care products |oxidative stress |climate-change |biochemical markers |messenger-rna |expression |physiology |biomarkers |exposure

phosphodiesterase |alzheimer's disease |transgenic mice |oral administration |memory |hippocampus |neurogenesis |mitochondria |mitophagy |alzheimers-disease |mouse model |adult neurogenesis |oxidative stress |pde7 inhibitors |biogenesis |dysfunction |expression |neurons |mice

thyrotrophin |pars tuberalis |median eminence |neuroendocrine |human thyrotropin receptor |hypothalamic tanycytes |photoperiodic response |siberian hamster |thyroid-hormone |neuroendocrine brain |type-2 deiodinase |induced increase |pars tuberalis |energy-balance

human granulosa cells |cryopreservation |camp |fsh |ivf |human embryo development |in-vitro fertilization |polymorphism p.n680s |blastocyst transfer |cumulus cells |coculture |quality |growth |porcine |rates

phosphodiesterases type 4d inhibitors |pde4d |camp enhancers |pharmacokinetic properties |microwave-assisted reaction |antidepressant-like |mouse model |knock-down |memory |phosphodiesterase-4 |rolipram |camp |improvement |cognition |gebr-7b

pde4d inhibitors |camp enhancers |memory behavior test |pharmacoldnetic analyses |molecular dynamics simulation |in silico admet properties |long-term-memory |object recognition |phosphodiesterase inhibitors |mouse model |allosteric modulators |biological-activities |improves memory |binding |rolipram |design

fsh |lh |hcg |lhcgr |granulosa cells |controlled ovarian stimulation |protein-coupled receptors |plus recombinant-lh |human corpus-luteum |progesterone production |polymorphism p.n680s |transgenic mice |down-regulation |beta-subunit |fsh

polycystic kidney |multidrug resistance-associated protein 3 (mrp3) |cell proliferation |cystogenesis |long-acting somatostatin |autosomal-dominant |liver-disease |mrp3 |methotrexate |cystogenesis |transporter |induction |kinase |abcc2

Animals |*Aquaporin 2/genetics/metabolism |LLC-PK1 Cells |Phosphorylation |*Serine/metabolism |Swine |Vasopressins/pharmacology/metabolism |Intracellular Space/metabolism |aquaporin 2 |exocytosis |protein kinase A |vesicle recycling |water channel

amp-receptor protein |sugar phosphotransferase system |cyclic adenosine-monophosphate |adenylate-cyclase activity |escherichia-coli |nucleotide phosphodiesterase |transcriptional regulation |gene-expression |cpda gene |colonization

salmonella |t3ss |spi-1 |spi-2 |effector |translational fusion |cyaa&#8217 |adenylate cyclase |translocation |secretion

nuclear receptor |lysophosphatidic acid |identification |tgr5 |derivatives |agonists |liver |itch

Animals |Aquatic Organisms/*drug effects |Digestive System/drug effects |Enzyme Activation/drug effects |Fluoxetine/*toxicity |Gene Expression Regulation/drug effects |Gills/drug effects |Hemocytes/drug effects |Liver/drug effects |Mytilus/*drug effects |Protein Binding/drug effects |Water Pollutants, Chemical/*toxicity |Adverse outcome pathway |Biomarkers |Fluoxetine |Marine mussel |Mode of action |cAMP signaling

5' Untranslated Regions/genetics |ATP Binding Cassette Transporter, Subfamily B, Member 1/*genetics/metabolism |Animals |Bucladesine/pharmacology |Colforsin/pharmacology |Cyclic AMP/*pharmacology |Cyclic AMP-Dependent Protein Kinases/antagonists & inhibitors/metabolism |Fluoxetine/pharmacology |Gene Expression Regulation/*drug effects |Hemocytes/drug effects/*metabolism |Humans |Isoquinolines/pharmacology |Models, Biological |Mytilus/drug effects/enzymology/*genetics |Norepinephrine/pharmacology |Promoter Regions, Genetic/genetics |Propranolol/pharmacology |RNA, Messenger/genetics/metabolism |Receptors, Serotonin, 5-HT1/genetics/metabolism |Sequence Analysis, DNA |Serotonin/metabolism |Serotonin Receptor Agonists/pharmacology |Signal Transduction/drug effects/genetics |Sulfonamides/pharmacology |Up-Regulation/drug effects/genetics

Animals |*Cells, Cultured |Loop of Henle/*cytology |Mice |Mice, Knockout |Potassium Channels, Inwardly Rectifying/biosynthesis |Solute Carrier Family 12, Member 1/biosynthesis |Uromodulin/*biosynthesis

protein kinase a |high-throughput screening |inhibitor |split luciferase |creb |activation |cells |faces |camp

acrosomal exocytosis |exchange protein directly activated by cyclic adenosine monophosphate |protein kinase a |sperm |actin cytoskeleton |adenylyl-cyclase |phospholipase-c |exchange factor |camp |calcium |capacitation |motility |rap1 |expression

biomarkers |ethanol |prenatal ethanol exposure |fetal alcohol syndrome |cellular damage |fetal alcohol syndrome |acid ethyl-esters |population base-line |trophoblast invasion |nondrinking women |oxidative stress |growth-factor |rat placenta |meconium |cells

h,k-atpase type-2 contributes |adenylate-cyclase |glucocorticoid-receptor |progesterone-receptor |channel expression |urinary prostasin |acid-base |activation |sodium |transport

vibrio-cholerae |el-tor |infection |binding

atp |chlamydia trachomatis |drp1 |mitochondrial dynamics |oxidative phosphorylation |dependent protein-kinase |fission |growth |phosphorylation |drp1

cyclic adenosine monophosphate |parturition |uterine smooth muscle |smooth-muscle-cells |pregnant human myometrium |cyclic-amp |in-vivo |progesterone action |signaling pathways |prostaglandin e-2 |anchoring protein |plasma-membrane |preterm labor

oxidative stress-response |camp receptor protein |antioxidant defense system |cyclic-amp |escherichia-coli |catalase-peroxidase |nitric-oxide |transcription activation |crystal-structure |fur protein

Apoptosis |Mitochondrial membrane potential (MMP) |Nephrotoxicity |SA7K cells |Transporters

proteomics |sperm |comparative reproduction |fertilization |sperm motility |white composite |male-fertility |litter size |tyrosine phosphorylation |mammalian spermatozoa |converting-enzyme |capacitation |proteins |pigs

d5r |at1r |nadph oxidase |salt-sensitive hypertension |renal proximal tubule |oxygen species production |angiotensin-ii type-1 |nadph oxidase |sensitive hypertension |convoluted tubule |nad(p)h oxidase |genome scan |activation |inhibition

pseudomonas-syringae hrpj |yersinia-enterocolitica |2-component system |gene-expression |plant-cells |virulence |regulator |chaperone |yope |identification



Animals |Cell Line |Disease Models, Animal |Enterotoxigenic Escherichia coli/*enzymology/*metabolism |Epithelial Cells/*microbiology |Escherichia coli Infections/microbiology |Escherichia coli Proteins/*metabolism |Humans |Hydrolysis |Metalloproteases/*metabolism |Mice |Mucin-2/*metabolism |Mucin-3/*metabolism |Virulence Factors/metabolism

heat-labile enterotoxin |intestinal colonization |developing-countries |affinity maturation |antibody-responses |secretion proteins |immune-responses |bells-palsy |delivery |avidity

adenylyl cyclase |high-throughput screening |inhibitor |protein kinase a |camp response element binding protein |long-term-memory |nucleus-accumbens |protein-kinase |living cells |creb |activation |cocaine |identification |stress |signal

astrocyte |camp |citrullinated protein |peptidylarginine deiminase |pka |fibrillary acidic protein |scrapie-infected mice |citrullinated proteins |alzheimers-disease |multiple-sclerosis |retinoic acid |rat-brain |kinase-a |expression |neurodegeneration

autosomal dominant polycystic kidney disease |vasopressin |copeptin |gfr |total kidney volume |marker |function decline |plasma |volume

acth |mc2r |mrap |h295r |cell line |adrenocortical cell-lines |acute regulatory protein |human adrenal-cells |aldosterone production |gene-expression |angiotensin-ii |mouse |deficiency |profiles |steroids

hiv associated neurocognitive disease |dopamine signaling |macrophage |calcium signaling |hiv viral entry |human-immunodeficiency-virus |central-nervous-system |adenylate-cyclase |protein-kinase |neurologic-disorders |infected patients |basal ganglia |receptor |brain |dementia

butyrate |adipocyte |macrophage |lipolysis |prostaglandin e2 |chain fatty-acids |necrosis-factor-alpha |adipose-specific phospholipase |metabolic syndrome |functional-characterization |kappa-b |inflammation |receptor |disease |cells

colitis |oil |inhibition |quercetin |models |acts |ibd

s1p |sphingosine-1 phosphate |granulosa |creb |steroidogenesis |kinase-c |luteinizing-hormone |polymorphism p.n680s |fsh receptor |1-phosphate |expression |lipoprotein |gonadotropin |modulation |activation

*Alzheimer Disease/drug therapy/etiology/pathology/psychology |Amyloid beta-Peptides/metabolism |Animals |Astrocytes/metabolism |Behavior/drug effects |Cells, Cultured |Cognition/drug effects |Cyclic AMP/physiology |Cyclic AMP Response Element-Binding Protein/physiology |Cyclic Nucleotide Phosphodiesterases, Type 7/*antagonists & inhibitors/physiology |Disease Models, Animal |Enzyme Inhibitors/*pharmacology/*therapeutic use |Glycogen Synthase Kinase 3/metabolism |Male |Mice |Mice, Transgenic |Molecular Targeted Therapy |Phosphorylation/drug effects |Quinazolines/*pharmacology/*therapeutic use |Rats |Rats, Wistar |Signal Transduction/physiology |tau Proteins/metabolism

gpr119 agonist |thiazolidinediones (tzds) |type 2 diabetes mellitus (t2dm) |insulin sensitizers |gpr119 agonists |biological evaluation |derivatives |management |series

sympathetic nervous system |ang ii |at(1) receptor and nhe3 |proximal bicarbonate |sympathetic-nerves |sodium-transport |neural-control |nhe3 |rat |hypertension |protein |renin |phosphorylation

Adrenergic beta-Antagonists/pharmacology/therapeutic use |Animals |Antihypertensive Agents/*pharmacology/therapeutic use |Body Weight/drug effects |Carbon Tetrachloride |Catecholamines/pharmacology |Common Bile Duct/drug effects/pathology/physiopathology |Cyclic AMP/metabolism |Drug Synergism |Drug Therapy, Combination |Hypertension, Portal/*drug therapy/*physiopathology |Infusions, Intravenous |Ligation |Liver Cirrhosis, Experimental/drug therapy/physiopathology |Lypressin/analogs & derivatives/pharmacology/therapeutic use |Mesenteric Artery, Superior/drug effects/pathology/physiopathology |Oxazolidinones/administration & dosage/*pharmacology/therapeutic use |Perfusion |Portal Pressure/*drug effects |Propranolol/*pharmacology/therapeutic use |Rats |Regional Blood Flow/drug effects |Renal Artery/drug effects/physiopathology |Splanchnic Circulation/drug effects |Sympathectomy |Terlipressin |Tryptamines/administration & dosage/*pharmacology/therapeutic use |Vasodilation/drug effects

antispasmodic |autodock vina |ca plus plus channel blocker |pde inhibitor |roflumilast |molecular docking |nf-kappa-b |irritable-bowel-syndrome |induced cardiotoxicity |pharmacological basis |oxidative stress |dual inhibition |medicinal use |diarrhea |calcium |transcription

lh |hcg |leydig |camp |testosterone |bioassay |human chorionic-gonadotropin |human luteinizing-hormone |porcine granulosa-cells |protein-kinase-a |regulated kinases |lutropin/choriogonadotropin receptor |polymorphism p.n680s |targeted disruption |transgenic mice |hinge region

amyloid beta |amyloid precursor protein |alzheimer's disease |rna-bindin protein |forskolin |duchenne muscular-dystrophy |growth-factor-beta |skeletal-muscle |angiotensin-ii |tgf-beta |mas receptor |cardiac fibroblasts |dependent mechanism |fibrosis |expression

exercise |caffeine |inflammation |cytokines |adrenaline |interleukin-10 |ingestion |cytokine |activation |growth |blood |cells

fshr |lhcgr |endometrium |gonadotrophin |steroidogenic genes |stimulating-hormone receptor |cycle-dependent expression |messenger-rna expression |human granulosa-cells |chorionic-gonadotropin |gene-expression |stromal cells |differentiation |implantation |decidua

camp |co2 |golgi |microdomain |ph sensing |sac |cellular mechanisms |gill |transmembrane |expression |defines |atpase |secretion |transport |evolution |isoforms

Animals |Bees |*Neuropeptides/metabolism |Pheromones/chemistry |*Pollination

hypertension |incretin |renal function |renal vascular resistance |renal artery |sensitive k+ channels |glp-1 receptor |blood-pressure |glucose |atp |activation |inhibitor |exendin-4 |kidney |nhe3

adenylyl cyclase |dopamine |g-protein |neuropathic pain |nucleus accumbens |autoreceptor |intracranial self-stimulation |pain-related depression |outcome measures |basal ganglia |delta-fosb |reward |d2 |behavior |modulation |motivation

pde-5 inhibitors |cardiotoxicity |oxidative stress |reactive oxygen species |inflammation |myocardial-infarction |phosphodiesterase-5 inhibitors |heart |sildenafil |prevents |diseases |stress |damage |model |pde5

Adhesins, Bacterial/metabolism |Antigens, CD/genetics/*metabolism |Bacterial Toxins/metabolism |Caco-2 Cells |Cell Adhesion Molecules/genetics/*metabolism |Diarrhea/microbiology |Enterotoxigenic Escherichia coli/*metabolism |Epithelial Cells/metabolism |Escherichia coli Infections/*metabolism/microbiology |GPI-Linked Proteins/genetics/metabolism |HeLa Cells |Host-Pathogen Interactions |Humans |Intestinal Mucosa/metabolism |Transcriptome |Ceacam |diarrhea |enterotoxin

Animals |Calcium Channels, L-Type/*metabolism |Computational Biology/*methods |Gene Expression Regulation/*physiology |Glutathione Transferase/metabolism |Humans |Mice |Neuropeptides/genetics/*metabolism |Peptides/genetics/*metabolism |Retinal Cone Photoreceptor Cells/*metabolism |Spectrometry, Mass, Matrix-Assisted Laser Desorption-Ionization

Animals |Calcium/*metabolism |Cell Line |Cyclic AMP |Diabetes Mellitus, Type 2/genetics/metabolism |Diet, High-Fat |Down-Regulation |G-Protein-Coupled Receptor Kinase 2/genetics/*metabolism |Glucagon/metabolism |Glucose/*metabolism |Glucose Intolerance/genetics/*metabolism |Glucose Tolerance Test |Insulin Secretion/*physiology |Insulin-Secreting Cells/*metabolism |Islets of Langerhans/metabolism |Lipid Peroxidation/physiology |Mice |Mice, Knockout |Obesity/genetics/metabolism

distal tubule |mineral metabolism |signaling |tal |vasopressin |urinary uromodulin |mouse |mutation

1-Methyl-3-isobutylxanthine/pharmacology |Adenosine Triphosphate/*metabolism |Animals |Benzoates/pharmacology |Cell Line |Colforsin/pharmacology |Cyclic AMP/*metabolism |Cyclic AMP-Dependent Protein Kinases/antagonists & inhibitors/*metabolism |Cystic Fibrosis Transmembrane Conductance Regulator/antagonists & |inhibitors/*metabolism |Glyburide/pharmacology |Hydrogen-Ion Concentration |Lactic Acid/pharmacology |Male |Muscle Contraction/physiology |Muscle, Skeletal/cytology/drug effects/*metabolism |Myoblasts/cytology/drug effects/*metabolism |Rats |Rats, Sprague-Dawley |Signal Transduction/drug effects |Sodium-Calcium Exchanger/antagonists & inhibitors/metabolism |Sodium-Hydrogen Exchangers/antagonists & inhibitors/metabolism |Thiazolidines/pharmacology

Animals |Diabetes Mellitus, Experimental/*drug therapy/*prevention & control |Diabetes Mellitus, Type 1/*drug therapy/*prevention & control |Dicarboxylic Acids/*administration & dosage/chemistry |Drug Synergism |Drug Therapy, Combination |Female |Hypoglycemic Agents/*administration & dosage |Insulin/*administration & dosage |*Insulin Resistance |Insulin-Secreting Cells/drug effects/physiology |Male |Mice |Mice, Inbred NOD |Rats |Rats, Sprague-Dawley |Streptozocin |Ampk |NOD mice |diabetes type 1 |insulin resistance |streptozotocin

Animals |Cell Membrane/metabolism |Cyclic AMP/metabolism |Fluorescence Resonance Energy Transfer |*Gene Expression Regulation |Gene Silencing |Guanosine Triphosphate/chemistry |HEK293 Cells |Humans |Hypertension/*metabolism |Kidney Tubules, Proximal/*cytology |Male |Mice |Mice, Inbred BALB C |Mice, Inbred C57BL |Mice, Knockout |Models, Biological |RNA Interference |Receptors, Dopamine D5/genetics/*metabolism |Sorting Nexins/genetics/*physiology

stress |psychological |prefrontal cortex |decision making |risk assessment |epigenetics |histories |corticotropin-releasing-factor |decision-making |stress |dopamine |behaviors |receptors |modulation |expression |avoidance |neurons

neuroinflammation |autoimmunity |mglur4 |noncanonical gpcr signaling |pi3k |src kinase |tryptophan metabolism |indoleamine 2,3-dioxygenase 1 |dendritic cells |immune regulation |experimental autoimmune encephalomyelitis |kappa-b activation |regulatory t-cells |indoleamine 2,3-dioxygenase |multiple-sclerosis |tryptophan catabolism |adaptive immunity |adenylate-cyclase |cinnabarinic acid |ido

*Adenocarcinoma of Lung/pathology |Animals |Cell Hypoxia |Humans |*Lung Neoplasms/pathology |Neovascularization, Pathologic/pathology |Progesterone/pharmacology |Receptors, Progesterone/metabolism |STAT3 Transcription Factor/metabolism |Tumor Microenvironment |Vascular Endothelial Growth Factor A/metabolism |Vascular Endothelial Growth Factors/metabolism |Angiogenesis |Hypoxia |Lung adenocarcinoma |Membrane progesterone receptor alpha (mPRalpha) |STAT3 signaling |Vascular endothelial growth factor (VEGF)

iii secretion system |enterica serovar typhimurium |reactive oxygen |intracellular replication |2-component system |epithelial-cells |virulence genes |translocon |proteins |host

amelogenin |enamel matrix derivative |macrophage |microarray |prostaglandin e2 |necrosis-factor-alpha |cell-line |matrix |bone |prostaglandin-e2 |regeneration |expression |phenotype |migration |protein

ecklonia cava polyphenol |cytochrome p450 2e1 |alcohol dehydrogenase |reactive oxygen species |cyclic amp |hepatocytes |oxidative stress |antioxidant activities |rat hepatocytes |phlorotannins |alcohol |cyp2e1 |inhibition |metabolism |generation |extract

Mice |Animals |*Diabetes Mellitus, Type 2/metabolism |Mice, Inbred C57BL |Macrophages/metabolism |Obesity/metabolism |Inflammation/metabolism |Homeostasis |Guanine Nucleotide Dissociation Inhibitors/metabolism

second messenger |cyclic amp |bpac |photoactivatable adenylyl cyclase |xenopus oocyte |drosophila |rat |neuron |photoactivated adenylyl-cyclase |cellular camp |neurons |modulation |channels |phosphodiesterase |expression |dynamics |kinase |level

proteasome inhibitor mln9708 |airway smooth-muscle |multiple-myeloma |osteoblast differentiation |terminal region |bone-formation |in-vivo |pth |wnt |protein

abaloparatide |osteoarthritis |chondrogenesis |mesenchymal stem cells |reactive oxygen species |parathyroid-hormone |oxidative stress |cell-death |differentiation |hypertrophy |culture

edwardsiella tarda |esab/esal/esam |t3ss |enteropathogenic escherichia-coli |yersinia-pestis-yopn |gene-expression |system |chaperone |sepl |virulence |ictaluri |ph |replication

Animals |Bacterial Proteins/genetics/metabolism |*Edwardsiella/genetics |*Enterobacteriaceae Infections |*Fish Diseases |Molecular Chaperones/genetics/metabolism |Protein Structure, Secondary |Type III Secretion Systems/genetics/metabolism |Edwardsiella piscicida |T3SS needle protein |cochaperone |secretion

Adipocytes/cytology/*enzymology |Adipokines/genetics/metabolism |Adiposity/physiology |Animals |Cells, Cultured |Cyclic AMP/genetics/metabolism |Cyclic AMP-Dependent Protein Kinases/genetics/metabolism |MAP Kinase Signaling System/*physiology |Mice |Mice, Knockout |Mitogen-Activated Protein Kinase 7/genetics/*metabolism |NFATC Transcription Factors/genetics/*metabolism |Phosphorylation/physiology |Receptors, Adrenergic, beta/genetics/metabolism |Adipose tissue |MAP Kinases (MAPKs) |Metabolic Regulation |NFAT Transcription Factor |Protein Kinase A (PKA)

escherichia coli |enterotoxigenic |subunit vaccines |bacterial genome |antigenic diversity |complete genome sequence |colonization factor antigens |dependent protein-kinase |heat-labile enterotoxin |subcellular-localization |intestinal colonization |milk immunoglobulin |protective antigen |crystal-structure |oral challenge

camp |cgmp |cumulus cells |maturation in vitro (ivm) |pigs |developmental competence |meiotic progression |kinase-activity |dibutyryl-camp |map-kinase |hormone |growth |cells |phosphorylation |expansion

g-protein coupled receptor regulation pathway |insecticide resistance |sf9 cell |permethrin-resistance |constitutive activity |cross-talk |expression |mosquitos |baculovirus

3T3-L1 Cells |AMP-Activated Protein Kinases/metabolism |Aminoimidazole Carboxamide/analogs & derivatives/pharmacology |Animals |Anthracenes/pharmacology |Carrier Proteins/metabolism |Chromones/pharmacology |Isoquinolines/pharmacology |JNK Mitogen-Activated Protein Kinases/metabolism |Lipase/metabolism |Lipolysis/*drug effects |Mice |Morpholines/pharmacology |Perilipin-1 |Phosphoproteins/metabolism |Phosphorylation/drug effects |Quinolones/pharmacology |Ribonucleotides/pharmacology |Sterol Esterase/metabolism |Sulfonamides/pharmacology |Thioctic Acid/*pharmacology



5-ht2b receptor |acetylcholine |gastric accommodation |nitric oxide |stress |corticotropin-releasing-factor |plasma serotonin levels |functional dyspepsia |nitric-oxide |rat stomach |5-hydroxytryptamine-receptor subtypes |relaxation |tone |rikkunshito |medicine

chlamydomonas reinhardtii |guanylyl cyclase |optogenetics |rhodopsin |cyclic gmp

choanoflagellates |optogenetics |rhodopsin phosphodiesterase (rhopde) |cgmp |optogenetic tool |cellular camp |adenylyl-cyclase |protein |channelrhodopsin-2 |manipulation |prediction

cgmp |nimodipine |subarachnoid haemorrhage |troponin-t |vinpocetine |oxidative stress |lipid-peroxidation |acid |protects |antioxidants |apoptosis |heart |hypertrophy |diseases |enzymes

soluble guanylate-cyclase |inhaled nitric-oxide |bronchopulmonary dysplasia |sildenafil |expression |therapy |infants |cells |cgmp |alveolarization

natriuretic peptide |cyclic gmp |er stress |skeletal muscle |cell signaling |endoplasmic-reticulum stress |clearance receptor |endothelial-cells |growth-hormone |er stress |expression |protein |atf6 |proteolysis |induction

retinitis pigmentosa |human peripheral blood monocytes |retinal neuron-like cells |visual activity |rd1 mouse model |stem-cells |visual function |photoreceptors |gene |transplantation |proliferation |degeneration |expression |privilege |therapy

cardiolipin |heart failure |mitochondria |myocardial energetics |ventricular function |targeted peptide |skeletal-muscle |reperfusion injury |failure |cardiolipin |myocardium |apoptosis |dogs |antioxidant |compound

aglepristone |cloprostenol |pregnancy termination |progesterone |corpus-luteum |domestic cat |progesterone |parturition |induction |abortion |gestation |antagonist |mortality |cervix

Animals |*C-Reactive Protein |Cattle |*Dinoprost |Female |Povidone-Iodine |Progesterone |Prostaglandins F |Therapeutic Irrigation/veterinary |13,14-dihydro-15-keto-prostaglandin F2alpha |C-reactive protein |bovine uterine lavage |inflammation

Animals |Bacterial Load/genetics |Dinoprostone/immunology/metabolism |Disease Models, Animal |Humans |Immunomodulation |Interferon-gamma/immunology/*metabolism |Interleukin-10/genetics |Interleukin-17/genetics/immunology/*metabolism |Interleukin-23/immunology/metabolism |Lymphocyte Activation/genetics |Mice |Mice, Inbred C57BL |Mice, Knockout |Mice, Transgenic |Mycobacterium bovis/growth & development/*immunology/pathogenicity |Paracrine Communication/genetics |Th1 Cells/immunology/*metabolism/pathology |Tuberculosis/*immunology |Vaccination

Cell Line, Tumor |Enzyme Inhibitors/*pharmacology |Fatty Acid Synthases/*antagonists & inhibitors |Humans |Lung Neoplasms/*metabolism/pathology |NF-kappa B/*physiology |Neoplasms/*metabolism/pathology |Phosphorylation |Protective Agents |Protein Kinase C

13,14-dihydro-15-keto-prostaglandin f2-alpha |enzyme-immunoassay |progesterone |ovulation |estrus |serum |prostaglandins |endocrinology |pgf(2-alpha) |gonadotropin

cytological endometritis |buffalo |fertility |proteolytic enzymes |dairy-cows |expression |diagnosis |prevalence |immunity |samples |tissue

canine |uterus |birth |progesterone |prostaglandin f-2 alpha |maternal plasma |prepartum luteolysis |unconjugated estrone |gene-expression |parturition |cortisol |uterus |cycle |prostaglandin-f2-alpha |estradiol-17beta

high glucose |synthase activity |superoxide |individuals |endothelium |dysfunction |expression |liver

renal-function decline |nitric-oxide |endothelial dysfunction |cardiovascular-disease |l-arginine |hypertension |stiffness |calcification |mechanisms |pressure

photobiomodulation therapy |doxorubicin |cardiotoxicity |nitric oxide |microrna |oxidative stress |laser irradiation precondition |uncoupling protein-2 |induced cardiotoxicity |expression |light |heart |cardioprotection |angiogenesis |mice

zinc oxide nanoflowers |angiogenesis |hind limb ischemia |peripheral artery disease |laser doppler perfusion imaging |nitric oxide

endothelial growth-factor |nadph oxidase |therapeutic angiogenesis |cardiovascular-diseases |reactive oxygen |blood-vessels |activation |synthase |cells |pathway

Animals |Brain |*Brain Ischemia/drug therapy |Ischemia/drug therapy |Lipids |*Melatonin/pharmacology |*Nanocapsules |Sheep |Lipid nanocapsules |brain ischemia |melatonin |nose to brain delivery |stroke

hydrogen-peroxide |antioxidant |snap |nanostructures |nanomedicine |nanoplatform |generation |delivery |donors |silica

hcaecs |proton pump inhibitors |gene expression |senescence |sasp |proton-pump inhibitors |cellular senescence |risk |atherosclerosis |dysfunction |mechanisms |mortality |therapy |channel

periosteal cells |age-related |nitric oxide |ki67 |p53 |qrt-pcr |mathematical modelling |mesenchymal stromal cells |bone-marrow |multipotent cells |nitric-oxide |expression |differentiation |transcription |senescence |insights |therapy

abe |aging |endothelial cells |enos |progeria |stress stimulates phosphorylation |blood-vessel model |nitric-oxide |tissue inhibitor |methylene-blue |enos |nuclear |DNA |dysfunction |expression

Administration, Inhalation |Animals |Disease Models, Animal |Inflammation/drug therapy |Mice |*Nanoparticles |Nitric Oxide |*Respiratory Distress Syndrome/drug therapy |Acute respiratory distress syndrome |Lipopolysaccharide |NO nanoparticles

osteoarthritis |glucose |diabetes mellitus |metabolic osteoarthritis |oxidative stress |human articular chondrocytes |aldose reductase inhibitor |nitric-oxide |knee osteoarthritis |hand osteoarthritis |metabolic factors |primary culture |polyol pathway |degradation |transport

type 2 diabetes mellitus |oxidative stress |endothelial dysfunction |chocolate |extra virgin olive oil (evoo) |nitric-oxide |artery |atherothrombosis |dysfunction |guidelines |mechanisms

anaphylaxis |tnf-like weak inducer of apoptosis/fibroblast growth factor-inducible molecule 14 axis |vascular permeability |mast cells |endothelial cells |tweak/fn14 pathway |apoptosis tweak |murine model |cells |fn14 |cytokine |atherosclerosis |proliferation |severity |depends

terbium hydroxide nanorods |angiogenesis |mouse model |wound healing |nonimmunogenic |endothelial growth-factor |coordination polymer nanoparticles |oxidative stress |silver sulfadiazine |driven angiogenesis |cancer |expression |disease |progression |clearance

europium hydroxide nanorods |hind limb ischemia |inflammatory toxicity |laser doppler perfusion imaging |nitric oxide |peripheral artery disease

nitric oxide synthase |nitrotyrosine |obese women |placenta |vascular endothelial growth factor |endothelial growth-factor |oxidative stress |maternal obesity |metabolic syndrome |angiogenesis |pregnancy |complications |dysfunction |increases |weight

high intensity (strenuous) exercise |ubiquinol |oxidative damage |coenzyme q(10) |resistance exercise |physical-activity |heart-failure |capacity |markers |sports |muscle |damage

Antineoplastic Agents/*toxicity |Antioxidants/*pharmacology |Cisplatin/*toxicity |Cytoprotection |Dose-Response Relationship, Drug |Erythrocytes/*drug effects/metabolism |Flavonoids/*pharmacology |Humans |Lipid Peroxidation/*drug effects |Nitrates/blood |Nitric Oxide/blood |Oxidative Stress/*drug effects |Reactive Nitrogen Species/*blood |Thiobarbituric Acid Reactive Substances/metabolism |Ubiquinone/*analogs & derivatives/pharmacology

allergy |asthma |diet |mediterranean |pregnancy |antioxidant power |oxidative stress |asthma |consumption |burden |epidemiology |atopy |risk |uk

diabetes mellitus |kininase ii |metformin |nitric oxide |prekallikrein |left-ventricular hypertrophy |deletion polymorphism |mediated vasodilation |relaxing factor |endothelium |bradykinin |mellitus |insulin |nephropathy |system

vitaminized oil |menopause |nitrosative stress |platelet |membrane fluidity |na+/k+-atpase activity |density-lipoprotein cholesterol |cardiovascular risk-factors |coronary-heart-disease |nitric-oxide |oxidative stress |endothelial dysfunction |mediterranean diet |myocardial-infarction |erythrocyte-membrane |bone

Adult |Cell Count |Cell Proliferation |Cell Separation |Cell Shape |Cells, Cultured |*Cellular Senescence |Female |Gene Expression Regulation |Glucose/metabolism |Humans |Immunohistochemistry |Ki-67 Antigen/metabolism |Male |Mesenchymal Stem Cells/*cytology/metabolism |Models, Biological |Nitric Oxide/biosynthesis |Periosteum/*cytology |Tumor Suppressor Protein p53/metabolism |beta-Galactosidase/metabolism |Ki67 |Mathematical modelling |No |Periosteal cells |Replicative senescence |qRT-PCR

Amyotrophic Lateral Sclerosis/*immunology/metabolism |Animals |Blotting, Western |CD4-Positive T-Lymphocytes/immunology/metabolism |Cell Communication |Cytokines/*immunology/metabolism |Disease Models, Animal |Enzyme-Linked Immunosorbent Assay |Flow Cytometry |Lymphocyte Activation/immunology |Mice |Mice, Inbred C57BL |Mice, Mutant Strains |Microglia/*immunology/metabolism |Reverse Transcriptase Polymerase Chain Reaction |T-Lymphocytes, Regulatory/*immunology/metabolism

flow-induced dilation |oxidative stress |platelet |platelet aggregation |smoking |oxidative-stress |arterial dysfunction |nox2 |risk |isoprostanes |exposure |serum

chronic granulomatous disease |platelet activation |p47(phox) |nox2 |oxidative stress |chronic granulomatous-disease |nadph-oxidase

Autophagy |*Diabetes Mellitus, Type 2/genetics |Endoglin/metabolism |Endothelial Cells/metabolism |Fibrosis |Humans |Oxidative Stress |Stromal Cells/metabolism |*Vascular Endothelial Growth Factor A/metabolism |anti-fibrotic therapy |cardiac fibroblasts |cardiac fibrosis |cardiac stromal cells |metabolic syndrome |type 2 diabetes mellitus

cardiovascular disease |heat-not-burn cigarette |modified risk product |sex |smoking

*Acute Kidney Injury/metabolism |Animals |*Leukemia, Myeloid, Acute/metabolism |Lipopolysaccharides/pharmacology |Mice |*Podocytes |Pyruvate Kinase/genetics/metabolism/pharmacology |beta Catenin/metabolism |Podocyte |Proteinuria |Pyruvate kinase M2 |beta-Catenin

amino acid profile |feed efficiency |metabolizable methionine |n-acetyl-l-methionine |milk protein yield |amino-acids |crude protein |dietary-protein |semiautomated method |determining lysine |transition period |aminoacylase |nitrogen |silage

chronic-fatigue-syndrome |muscle fatigue |t-cells |mechanisms |performance |damage |il-23



acute kidney injury |hyperpolarization |magnetic resonance spectroscopy |mitochondrial dysfunction |oxidative stress |[1-c-13]dehydroascorbic acid |[1-c-13]pyruvate |acute kidney injury |oxidative stress |mr spectroscopy |dehydroascorbic acid |united-states |vitamin-c |t-cells |disease |aki |recovery

interferon regulatory factor |plasma-cells |b-cells |dendritic cells |alpha activity |protects mice |erythematosus |pathogenesis |deficiency |autoimmunity

knockout mice |podocyte |proteinuria |soluble epoxide hydrolase |endoplasmic-reticulum stress |renal tubular disorders |lowers blood-pressure |factor-kappa-b |pharmacological inhibition |diabetic-nephropathy |nephrotic-syndrome |acute-pancreatitis |mesangial cells |urine proteins

colony-stimulating factor |alveolar macrophage apoptosis |klebsiella pneumonia |increased mortality |dendritic cells |innate immunity |factor-i |gm-csf |mice |receptor

adult stem cells |mesenchymal stem cells |kidney |exosomes |microvesicles |induced pulmonary-hypertension |stem-cells |kidney injury |microvesicles protect |proteomic analysis |tubular injury |exosomes |ischemia |microrna |angiogenesis

western diet |mouse |acute kidney injury |dietary quality |nutrition |high-fat diet |renal ischemia |cell-cycle |osteopontin |nephrocalcinosis |susceptibility |monocytes |apoptosis |disease |repair

bovine respiratory disease |cattle |cytokines |innate immunity |sexual dimorphism |white blood cells

matrix metalloproteinase-2 |mitochondria |innate immunity |acute kidney injury |chronic kidney disease |ischemia-reperfusion injury |mitochondrial permeability transition |hyperpolarized c-13 dehydroascorbate |apoe mice deficient |cell-death |in-vivo |increased susceptibility |heart-failure |renal injury |murine model

astragalus |insulin receptor substrate1 |phosphatidylinositol 3 kinase |glucose transporter |db/db mice |diabetic nephropathy |stimulates glucose-uptake |insulin-resistance |db/db mice |schisandra chinensis |kidney-disease |expression |extract |injury |model |rats

Animals |Anti-Inflammatory Agents |Blood Platelets/drug effects/immunology/metabolism |CD18 Antigens/*antagonists & inhibitors/metabolism |Chlorides/administration & dosage/toxicity |Disease Models, Animal |Ferric Compounds/administration & dosage/toxicity |Fibrinolytic Agents |GTP-Binding Protein alpha Subunits, G12-G13/*antagonists & inhibitors/metabolism |Humans |Leukocytes/drug effects/immunology/metabolism |Macrophages |Mice |Mice, Knockout |Nanoparticles/therapeutic use |Peptide Fragments/*pharmacology/therapeutic use |Platelet Adhesiveness/drug effects |Platelet Aggregation/drug effects |Primary Cell Culture |Protein Binding/drug effects |Sepsis/blood/complications/*drug therapy/immunology |Signal Transduction/drug effects/immunology |THP-1 Cells |Thrombosis/blood/chemically induced/*drug therapy

Chronic kidney disease |BUN |Intravital imaging

chronic renal disease |integrin-linked kinase |tubulointerstitial damage |fibrosis |epithelial-to-mesenchymal transition |inflammation |epithelial-mesenchymal transition |tissue growth-factor |deletion |inhibition |expression |fibrosis |adhesion |uremia |matrix |damage

Animals |Biomarkers/urine |Bipolar Disorder/drug therapy |Diabetes Insipidus, Nephrogenic/blood/*chemically induced/*genetics/urine |Disease Models, Animal |Female |*Genetic Background |Immunoglobulin G/urine |Lithium/*adverse effects/blood/therapeutic use |Mice |Mice, Inbred Strains |Renal Insufficiency, Chronic/blood/*chemically induced/*genetics/urine |beta 2-Microglobulin/urine |albuminuria |kidney |lithium |mouse |renal pathology

polycystic kidney-disease |sterile alpha-motif |systems biology |ankyrin repeat |sam domain |bicaudal-c |protein |progression |bicc1 |camp

dystroglycan |fukutin |mammalian target of rapamycin (mtor) |muscular dystrophy |rapamycin |skeletal muscle |tuberous sclerosis complex |giant-cell astrocytomas |skeletal-muscle |mammalian target |alpha-dystroglycan |glycoprotein complex |signaling pathways |stem-cell |autophagy |mtor

transglutaminase |kidney |cisplatin |renal failure |cell-death |identification |protects |peptide

acute-renal-failure |adhesion molecules |cell apoptosis |severe sepsis |septic shock |mouse models |activation |survival |mice |lipopolysaccharide

nitrogen mustard |skin topical exposure |systemic toxicity |leucocytes |skh-1 hairless mice |chemical warfare agent |single dermal application |applied sulfur mustard |sulfide-induced skin |skh-1 hairless mice |iranian veterans |DNA-damage |alkylating-agents |visceral organs |mouse skin

astragaloside iv |diabetic nephropathy |sarco/endoplasmic reticulum ca2+-atpase 2 |endoplasmic reticulum stress |podocyte apoptosis |sarcoplasmic-reticulum |glucose-homeostasis |major regulator |gamma agonist |renal injury |mouse model |calcium |serca |ca2+ |streptozotocin

danish porcine placenta |leucine |glycine |dipeptide |fatigue |dopamine |exhaustive exercise |oxidative stress |interferon-gamma |amino-acids |brain |muscle |supplementation |performance |expression |immune

thymic stromal lymphopoietin |sepsis |lipopolysaccharides |macrophages |cisplatin |thymic stromal lymphopoietin |multiple organ dysfunction |cecal ligation |kappa-b |bacterial lipopolysaccharide |human monocytes |expression |survival |sepsis |activation

acute dehydration |body fluid homeostasis |exercise |renal inflammation |sodium reabsorption

renal insufficiency |coagulation factors |fibrosis |inflammation |oxidative stress |chronic kidney-disease |coagulation-factor xa |growth-factor-beta |diabetic-nephropathy |endothelial-cells |fibrosis |inflammation |contributes |progression |expression

amino-acid-sequence |guanine phosphoribosyltransferase |metabolic syndrome |altered turnover |allopurinol |kidney |hyperuricemia |febuxostat |deficient |oxidase

renal hypouricemia (rhuc) |urate transporter 1 (urat1) |exercise-induced acute kidney injury (eiaki) |hypoxanthine phosphoribosyltransferase (hprt) |xanthine oxidoreductase inhibitor (xoi) |mice |knockout |renal tubular transport |inborn errors |urolithiasis |acute-renal-failure |severe loin pain |uric-acid |hypoxanthine phosphoribosyltransferase |anaerobic exercise |allelic variants |altered turnover |hypouricemia |hyperuricemia |purine

chitobionic acid |polysorbitol gene transporter |hgf |kidney targeting |uuo |hepatocyte growth-factor |renal interstitial fibrosis |vimentin |expression |delivery |model |cytokeratin |therapy |injury |mice

*Acute Kidney Injury/chemically induced/prevention & control |Animals |Biomarkers |Fibrosis |*Leukocytes, Mononuclear/metabolism |Lipocalin-2/metabolism |Phosphatidylinositol 3-Kinases/metabolism |Acute kidney failure |Inflammation |Macrophage |Monocyte |Ngal

animal model |immune system |immunosenescence |kidney/renal |chemoattractant protein-1 mcp-1 |mononuclear phagocyte system |basement-membrane disease |fc-gamma receptors |iga nephropathy |immunohistochemical localization |chronic inflammation |secretory phenotype |dendritic cells |glomerulonephritis

darbepoetin-alpha |blood-viscosity |kidney-disease |epoetin-alpha |erythropoietin |anemia |hif |fibrosis |trial |gene

Animals |Mice |Adenine |Adenosine Monophosphate |Adenosine Triphosphate |*Arteriovenous Fistula |*Arteriovenous Shunt, Surgical/adverse effects |Creatine |*Kidney Failure, Chronic |Muscles |Renal Dialysis/methods |*Renal Insufficiency, Chronic/etiology |chronic kidney disease |dialysis |renal |skeletal muscle

ckd |uremia |metabolism |muscle |cardiac |liver |catabolism

fermented porcine placenta |lysine |leucine |fatigue |biochemical parameters |treadmill test |amino-acid supplementation |interferon-gamma |exercise |muscle |biomarkers |protein |stress |rats |proliferation |lymphocytes

Arteriovenous fistula |Hand dysfunction |Hemodialysis |Mitochondria |Venous hypertension

atrophy |cachexia |mitochondria |renal |uremia |chronic kidney-disease |indoxyl sulfate |uremic toxins |muscle |mechanisms |mortality |energy |glomerulosclerosis |pharmacokinetics |dysfunction

lupus nephritis |heme oxygenase 1 |bach1 |type i interferons |macrophage polarization |expression |classification |transcription |polarization |responses |cells |btb

renal-function |urea levels |creatinine |hemodialysis |blood |serum |acid

nicotinamide |ckd |nad(+) |adenine-induced ckd model |glycolysis |krebs cycle

kidney disease |trimethylamine n-oxide |endothelial dysfunction |inflammation |oxidative stress |cardiovascular-disease |gut microbiota |atherosclerosis |inflammasome |inhibition |activation |events |cells |ckd

renal fibrosis |tgf-beta |triptolide |mice |nephropathy |target |model |myofibroblasts |inhibitor |therapy

Animals |*Berberine/pharmacology/therapeutic use |*Diabetes Mellitus, Experimental/drug therapy |*Diabetic Nephropathies/drug therapy/etiology/prevention & control |Fibrosis |Glucose |Inflammasomes/metabolism/therapeutic use |NLR Family, Pyrin Domain-Containing 3 Protein/metabolism |Rats |Diabetic kidney disease |NLRP3 inflammasome |berberine |epithelial-to-mesenchymal transition |renal tubulointerstitial fibrosis

Animals |Blood Glucose/metabolism |Cachexia/*drug therapy |Carcinoma 256, Walker |Corticosterone/blood |*Dietary Supplements |Duodenum/*enzymology/metabolism |Gluconeogenesis |Glucose-6-Phosphatase/*metabolism |Glutamine/*pharmacology |Insulin/blood |Jejunum/*enzymology/metabolism |Male |Models, Animal |Phosphoenolpyruvate Carboxykinase (ATP)/*metabolism |Rats |Rats, Wistar |Urea/blood |Antitumor effect |glucose-6-phosphatase |glycemia |insulinemia |intestinal gluconeogenesis |phosphoenolpyruvate carboxykinase

*Diabetes Mellitus |Glucose |Glycolysis |Humans |*Macrophages |atherosclerosis |hyperglycemia |macrophages

Animals |Mice |*Macrophages/metabolism |*Phagocytosis |Inflammation/metabolism |Phagocytes/metabolism |Carrier Proteins/metabolism |Apoptosis |Adaptor Proteins, Signal Transducing/metabolism |Bai1 |Chef |Elmo1 |Tim4 |acute kidney injury |chimeric receptor |efferocytosis |inflammatory diseases

bone-marrow |hepatocyte differentiation |growth-factor |in-vitro |tissue |matrix |transplantation |angiogenesis |hydrogels |failure

Animals |Blood Glucose/metabolism |Body Weight |Cytokines/genetics/metabolism |Diabetes Mellitus, Type 2/blood/*drug therapy/*pathology/urine |Diabetic Nephropathies/blood/*drug therapy/urine |*Disease Progression |Drinking Behavior |Fasting/blood/urine |Feeding Behavior |Fructose/pharmacology/*therapeutic use |Inflammation Mediators/metabolism |Insulin/blood |Kidney/drug effects/pathology |Male |Organ Size |Protective Agents/pharmacology/*therapeutic use |RNA, Messenger/genetics/metabolism |Rats, Inbred OLETF

kidney |landiolol hydrochloride |endothelin |endotoxemia |rat model |acute kidney injury |time-course |tnf-alpha |expression |endothelin |antagonist |failure |sepsis |receptors |molecules

Animals |Cattle |*Anti-Bacterial Agents/pharmacology |Dysbiosis |*Chlortetracycline/pharmacology |Feces/microbiology |Bacteria |Butyrates |Animal Feed/analysis |Diet/veterinary

differential expression |wound repair |mechanisms |cadherin-6 |cells |model



lipopolysaccharide (lps) |acute kidney injury (aki) |galectin-9 |hypothermia |acute-renal-failure |endotoxemia |contributes |mice |flow

acute kidney injury |cisplatin nephrotoxicity |immunomodulation |human umbilical cord-derived mesenchymal stem cells |regulatory t cells |regulatory t-cells |acute kidney injury |ischemia-reperfusion injury |acute-renal-failure |mice |lymphocytes |mechanisms |protection |responses |recovery

adenosine |ectonucleotidase |fibroblast |folic acid |macrophage |pericyte |ischemia-reperfusion |ischemia-reperfusion injury |molecular-mechanisms |mediates protection |adenosine receptors |interferon-gamma |renal injury |recovery |macrophages |activation |tissue

adipose tissue |chop |heat stress |pck1 or pepck |pig |necrosis-factor-alpha |signal-related kinase |ambient-temperature |in-utero |metabolism |muscle |lipolysis |overexpression |adiponectin |performance

acute renal failure |endothelial cells |ischemia-reperfusion |renal physiology |ischemia-reperfusion injury |chromatin protein hmgb1 |oxidative stress |polyphenolic phytoalexin |inflammatory cytokines |induced nephrotoxicity |diabetic-nephropathy |dependent mechanism |sirt1 transcription |endothelial-cells

glomerular mesenchymal stromal cells |extracellular vesicles |ischemia-reperfusion injury |renal regeneration |mesenchymal stem-cells |ischemia-reperfusion injury |stromal cells |microvesicles |regeneration |protect |repair |paracrine |exosomes |failure

liver transplantation |citrullinemia type i |stem cells |extracellular vesicles |urea cycle disorders |horizontal transfer |messenger-rna |microvesicles |exosomes |communication |injury |model

Animals |Blood Urea Nitrogen |Breeding |Cattle |Cell Wall/immunology/*metabolism |Complex Mixtures/*administration & dosage |Dietary Supplements |Endotoxins/*administration & dosage/immunology |Energy Metabolism/drug effects |Fatty Acids, Nonesterified/metabolism |Glucose/metabolism |Insulin/blood |Yeasts |Lps |feedlot |metabolism |yeast cell wall

cattle |glucose |immunosuppression |nonesterified fatty acids |urea nitrogen |vaccination |rectal temperature |stress |protein |glucocorticoids |transportation

uremic toxin |chronic kidney disease |indoxyl sulfate |p-cresyl sulfate |mass spectrometry |chronic kidney-disease |p-cresyl sulfate |indoxyl sulfate |mass-spectrometry |skeletal-muscle |kappa-b |anion transporters |oxidative stress |gut microbiota |renal-function

factor receptor-ligand |ureteral obstruction |growth |activation |tissue |myofibroblasts |nanoparticles |inflammation |nephropathy |induction

fas ligand |sepsis |acute kidney injury |cecal ligation and puncture |neonates |pigs |mediated apoptosis |ischemia-reperfusion |down-regulation |cell apoptosis |animal-models |sepsis |failure |death |inflammation |involvement

acute kidney injury |cisplatin |dapt |notch signaling |glomerular-filtration-rate |ovarian-cancer |molecular-mechanisms |targeting notch |living animals |pathway |cells |resistance |apoptosis |expression

blend rup and rumen-protected aa supplements |corn distillers grains with solubles |dietary protein content |lactation performance

proteoglycan |fibrosis |innate immunity |sepsis |heart failure |heparan-sulfate |myocardial-infarction |proteoglycans |inflammation |expression |heart |lymphocytes |activation |apoptosis |adhesion

drug interactions |nanoparticle |liver |kidney

renal |kidney |ischemia |reperfusion |superoxide dismutase |oxidative stress |transcription factor nrf2 |acute-renal-failure |oxidative stress |pc-sod |death

piglets |deoxynivalenol |antioxidant |oxidative stress |composite antimicrobial peptides |blood phagocytic-activity |alpha-tocopheryl acetate |oxidative stress |vitamin-e |deoxynivalenol don |growth-performance |graded-levels |t-2 toxin |glutathione-peroxidase

glomerular-filtration-rate |skeletal-muscle |respiratory parameters |oxidative stress |protein |model |ckd |dysfunction |expression |atrophy

acute kidney injury |thrombosis |inflammation |perfluorocarbon nanoparticles |vessel damage |mapk kinase activation |mast-cell activation |accelerates recovery |endothelial injury |protein-c |reperfusion |inflammation |pathophysiology |expression |adhesion

albumin |protein-energy restriction |fetal growth restriction |low birth weight delivery |serum albumin redox state |for-gestational-age |dietary-protein |plasma-albumin |growth |restriction |gain |underweight |size |requirements |guidelines

albumin |biomarker |hdl |mercaptalbumin |transthyretin |protein undernutrition |proteomics |plasma albumin redox state |skeletal muscle mass |human serum-albumin |malnutrition |cholesterol |performance |increase |exercise |growth |fgf21 |mercaptalbumin |glutathione

human hepatocellular cancer |liver-regeneration |circulating serotonin |hepatocyte apoptosis |peripheral serotonin |subclinical ketosis |partial-hepatectomy |transition period |energy-balance |pregnancy

Animals |Heart Ventricles/*diagnostic imaging/*physiopathology |Male |Mice |Mice, 129 Strain |Renal Insufficiency, Chronic/*diagnostic imaging/*physiopathology |Ultrasonography |Ventricular Remodeling/*physiology |Animal model, experimental |blood pressure |cardiomyopathy |chronic kidney failure |echocardiography |fibrosis, endomyocardial |uremia |ventricular dysfunction

chronic kidney-disease |stage renal-disease |left-ventricular hypertrophy |ii-induced hypertension |heart-failure |cardiovascular mortality |cardiac-hypertrophy |longitudinal strain |all-cause |hemodialysis

feedlot health |immune response |metabolic response |respiratorydisease challenge |yeast |acute-phase |crossbred heifers |cattle |endotoxin |calves |glucocorticoids |neutrophils |nutrition |cytokines |paradigm

*Adoptive Transfer |Animals |Apoptosis |*Autoimmunity |Biomarkers/blood |Blood Urea Nitrogen |CD11c Antigen/*blood |CD3 Complex/*blood |CD4-Positive T-Lymphocytes/immunology/pathology |CD8 Antigens/*blood |CD8-Positive T-Lymphocytes/immunology/*transplantation |Cells, Cultured |Chemotaxis, Leukocyte |Coculture Techniques |Creatinine/blood |Cytotoxicity, Immunologic |Disease Models, Animal |Female |Freund's Adjuvant |Glomerulonephritis/blood/chemically induced/immunology/pathology/*prevention & |control |Histocompatibility Antigens Class II/*blood |Kidney Glomerulus/*immunology/pathology |Organ Culture Techniques |Peptides |Rats, Inbred Lew |Rats, Inbred WKY |Time Factors

astragaloside iv |podocyte apoptosis |diabetic nephropathy |klotho |foxo1 |ppar gamma

activated receptor 2 |factor xa |cardiovascular-disease |endothelial-cells |gene-expression |uremic toxins |macrophages |monocytes |proteases |nephropathy

biomaterial |cell isolation |cell line |liver function |microarray |three-dimensional culture |mesenchymal stem-cells |controlled-trial |failure |expression

amniotic fluid stem cell |long-term cell transportation |tissue regeneration |migration |growth

cancer |cell-mediated drug delivery |doxorubicin |glioblastoma |macrophages |nanoparticles |monocyte-mediated delivery |cells |vesicles |therapy |mice |ph

mdsc |immunosuppression |tumor microenvironment |nanoparticle |gemcitabine |myeloid suppressor-cells |regulatory t-cells |c-myc |cancer |delivery |sirna |accumulation |pharmacology |activation |mechanisms

nrf2 |cell viability |hk-2 |serum creatinine |rnas |cell

acetyl-p65 |hk-2 |mir-29 |nrf2 |serum creatinine |induced-diabetic-nephropathy |nf-kappa-b |keap1-nrf2 system |stress |cells |activation |mellitus

Humans |Cisplatin/pharmacology |Sirolimus/pharmacology/therapeutic use |*Fluorocarbons/adverse effects |*Acute Kidney Injury/chemically induced/drug therapy/metabolism |Kidney/metabolism |*Nanoparticles |Apoptosis |acute kidney injury |autophagy |cisplatin |fluorine magnetic resonance imaging |inflammation |magnetic resonance spectroscopy |perfluorocarbon nanoparticles |rapamycin

rapamycin |perfluorocarbon nanoparticle |autophagy |inflammation |pharmacokinetics |biodistribution |kidney function |cardiac function |spleen |immune responses |nf-kappa-b |clinical-trials |sirolimus |pharmacokinetics |delivery |mtor |inhibition |autophagy |disease |risk

mesenchymal stem cell |cell coating |kidney injury molecule-1 |renal artery stenosis |renal-artery stenosis |infarcted myocardium |mitochondrial transfer |oxidative stress |progenitor cells |tubular injury |mechanisms |delivery |tissue |cxcr4

cetacean |blow |blubber |hormone analysis |validation |progesterone concentrations |steroid-hormones |artificial-insemination |cortisol concentrations |enzyme-immunoassay |exhaled breath |truncatus |testosterone |whales |pregnancy

feedlot cattle |grape pomace |nitrogen utilization |nutrient digestibility |fatty-acid profile |condensed tannins |in-vitro |milk |performance |linseed |seed |degradation |purine |marc

cattle |glucose |glucose tolerance |insulin |non-esterified fatty acids |omnigen-af |immune-system |cortisol |insulin |temperament |endotoxin |performance |ruminants |chromium |alters |growth

bottle-nosed dolphins |atlantic right whales |eubalaena-glacialis |tursiops-truncatus |fecal glucocorticoids |reproductive status |mass-spectrometry |condensate |urea |blubber

endotoxemia |mods |ecsod |skeletal muscle |free radicals |oxidative stress |endothelial activation |parabiosis |vcam-1 |cell-adhesion molecule-1 |skeletal-muscle |oxidative stress |disease risk |exercise |expression |lung |heart |polymorphism |hypertrophy

acute kidney injury |endotoxemia |inflammation |aspirin-triggered resolvin d1 |sepsis |acute-renal-failure |nitric-oxide |sepsis |expression |mice |interleukin-6 |epidemiology |claudins |acid |dysfunction

gene-expression |morphogenesis |morphology |yeast |epidemiology |infections |model |cell |pathogenicity |proteinases

cell free DNA |uremia |ischemia |nephrectomy |ureteral obstruction |cell-free DNA |urinary mitochondrial-DNA |copy number |ureteral obstruction |platelet activation |trap formation |nucleic-acids |clearance |release |marker

*Acute Kidney Injury/chemically induced |Animals |Biomarkers |DNA, Mitochondrial |Humans |Male |Plasma |Rats |Rats, Wistar |cell-free DNA |glycerol-induced nephropathy |mitochondrial DNA |non-invasive marker |rhabdomyolysis

antifolate |neurotoxicity |neurocognitive deficits |survivorship |neurocognitive function |central-nervous-system |long-term survivors |quality-of-life |intrathecal methotrexate |childhood-cancer |oxidative stress |spatial memory |homocysteine |deficits |health



c1orf54 |cell proliferation |ischaemia-reperfusion injury |pi3k/akt |ischemia-reperfusion injury |acute-renal-failure |cells repair |stem-cells |proliferation |mechanism |pathway

oxygen species generation |critically-ill patients |toll-like receptors |nadph oxidase 1 |reactive oxygen |oxidative stress |nox family |sepsis |activation |mechanisms

*Acute Kidney Injury/chemically induced/genetics/metabolism/pathology |Animals |Gene Expression Regulation |Inflammation/genetics/metabolism/pathology |Lipopolysaccharides/pharmacology |Mice |*NF-kappa B/genetics/metabolism |*Nuclear Receptor Coactivator 2/genetics/metabolism |*p300-CBP Transcription Factors/genetics/metabolism |Acute kidney injury |Kat2b |Ncoa2 |NF-kappaB |Proinflammatory cytokines

integrin linked kinase |nfatc3 |aquaporin 2 |gsk3 beta |extracellular matrix |nephrogenic diabetes insipidus |nf-kappa-b |vascular smooth-muscle |nephrogenic diabetes-insipidus |water channel aquaporin-2 |induced down-regulation |collecting duct cells |extracellular-matrix |nitric-oxide |nuclear accumulation |negative regulation

cannabidiol |(+)-enantiomers |cannabinoids |cannabinoid 1 receptor |cannabinoid 2 receptor |diabetic nephropathy |type 1 diabetes |cb2 receptor agonist |cannabinoid receptor |cannabidiol |activation |analogs

Humans |Mice |Animals |*Phosphatidylinositol 3-Kinases/metabolism |Proto-Oncogene Proteins c-akt/metabolism |Hippo Signaling Pathway |Cisplatin/pharmacology |Glycogen Synthase Kinase 3 beta/metabolism |Xenograft Model Antitumor Assays |Signal Transduction |Carcinogenesis |Cell Proliferation |Apoptosis |Doxorubicin/pharmacology |*Colorectal Neoplasms/drug therapy |Mammals/metabolism |Akt |colorectal cancer cells |doxorubicin |ursolic acid |yes‑associated protein 1

angiotensin receptor-neprilysin inhibitor |doxorubicin |heart failure |peroxisome proliferator-activated receptors |sodium-glucose cotransporter 2 inhibitor

Animals |Female |Male |Mice |alpha7 Nicotinic Acetylcholine Receptor/metabolism |Creatinine/metabolism |*Diabetes Mellitus, Type 2/complications/drug therapy/metabolism |*Diabetic Nephropathies/pathology |Interleukin-6/metabolism |Kidney/metabolism |Lipocalin-2/metabolism |Mice, Inbred C57BL |Mice, Inbred Strains |Receptors, Leptin/genetics/metabolism

Swine |Mice |Animals |Pericytes/pathology |*Renal Artery Obstruction/pathology |Kidney/pathology |Fibrosis |Inflammation/pathology |Cytokines |*Graft vs Host Disease |Atrophy/pathology |inflammation |ischemic injury |kidney |pericyte

equid |estrogens |gestation |progestagens |metabolism |mare |progesterone |estrogens |excretion |steroids

colostrum |immunoglobulin |pig |postpartum |prostaglandin |reproductive-performance |birth-weight |milk-yield |sows |progesterone |growth |survival |impact |pigs |gestation

sciurids |hibernation |progestogen metabolites |elisa |pregnancy |hibernation |plasticity |behavior |colony |cycle

Animals |*Colostrum |Dinoprost |Female |Immunoglobulin G |Lactation |Pregnancy |Stillbirth/veterinary |Swine |*Swine Diseases |Trenbolone Acetate/analogs & derivatives |Backfat |Farrowing |IgG |Pig |Prostaglandin

baleen |cortisol |progesterone |reproduction |stress |whales |hair cortisol |steroid-hormones |long-term |corticosterone |age |mammals |glucocorticoids |testosterone |validation |biomarker

peripheral plasma |progesterone |placenta |endocrinology |biosynthesis |gonadotropin |implantation

steroid analysis |glucocorticoid metabolites |adrenocortical function |plasma progesterone |testosterone concentrations |ultrasonographic anatomy |physiological validation |cortisol metabolites |gender determination |tiliqua-nigrolutea

prep |tenofovir |lamivudine |microbiome |hiv |dmpa |hiv acquisition |pharmacokinetics |pharmacology |bacteria |fumarate |cells

blow |cetacean |hormone analysis |technique validation |tursiops-truncatus |reproductive status |fecal steroids |testosterone |immunoassay |saliva |wild |sex

Pregnancy |Female |Male |Cattle |Animals |*Progestins |*Animals, Zoo |Glucocorticoids |Steroids |Reproduction |Feces |Accelerometer |Androgen |Glucocorticoid |Ovulation |Progestagen

adrenal |conservation physiology |stress-nutrition interplay |thyroid and reproductive hormones assay validation |tigers |baboons papio-cynocephalus |adrenocortical-response |thyroid-hormone |diverse array |group-size |glucocorticoids |metabolites |excretion |rank |progesterone

animal behavior |canis latrans |human-wildlife conflict |reproduction |sterilization |wolf canis-rufus |livestock depredation |reproductive-biology |territory fidelity |survival rates |latrans |wolves |introgression |hybridization |integration

hibernation |endothermy |thyroid hormones |gonadal steroids |corticosteroids |circannual rhythms |thamnophis-sirtalis-parietalis |female american alligators |1st annual cycle |tupinambis-merianae |metabolic depression |courtship behavior |steroid-hormones |hibernation |testosterone |estrogen

tspo |pk11195 |lps |neuroinflammation |cognition |neurosteroid |protein 18 kda |peripheral benzodiazepine-receptor |insulin-degrading enzyme |central-nervous-system |in-vivo detection |microglial activation |alzheimers-disease |a-beta |multiple-sclerosis |neurotrophic factor

activity-based training |kidney |polyuria |spinal cord injury |urinary |atrial-natriuretic-peptide |epithelial na+ channel |antidiuretic-hormone |orthostatic hypotension |epidural stimulation |neurogenic bladder |diurnal-variation |collecting duct |gamma-enac |vasopressin

atrial-natriuretic-peptide |nonsteroidal antiinflammatory drugs |prostaglandin-e synthase-1 |hypertension |decreases |inhibitor |estradiol |deletion |lacking

b-type natriuretic peptide |arsenic exposure |echocardiographic evaluation |children |oxidative stress |blood-pressure |abnormalities |association |variability |metabolism |cytokines |disease |markers |bnp

hypothalamus |kidney |natriuretic peptides |polyuria |suprachiasmatic nucleus |vasopressin |antidiuretic-hormone levels |arterial-blood pressure |natriuretic-peptide |clock genes |cardiovascular control |autonomic dysreflexia |nocturnal polyuria |gamma-subunit |lesion level |rat model

Animals |Antibodies, Antiphospholipid/biosynthesis |Antiphospholipid Syndrome/drug therapy/immunology/metabolism |Catechols/blood/pharmacokinetics/*pharmacology |Disease Models, Animal |Extracellular Traps/drug effects/immunology |Fatty Alcohols/blood/pharmacokinetics/*pharmacology |Female |Humans |In Vitro Techniques |Lupus Erythematosus, Systemic/*drug therapy/*immunology/metabolism |Male |Mice |Mice, Inbred BALB C |Mice, Inbred C57BL |Neutrophils/*drug effects/*immunology/metabolism |Phosphodiesterase 4 Inhibitors/pharmacology |Phosphodiesterase Inhibitors/blood/pharmacokinetics/pharmacology |Phytotherapy |Reactive Oxygen Species/metabolism |Venous Thrombosis/drug therapy/pathology |Autoimmunity |Inflammation |Lupus |Neutrophils |Phosphodiesterases

demarcation membrane system |force-velocity relation |proplatelet formation |platelet formation |blood-cells |f-actin |megakaryocyte |biogenesis |thrombopoiesis |adhesion

ethanol |pde4 |camp |pka |protein-kinase-a |brain catalase activity |behavioral sensitization |camp-phosphodiesterase |adenylyl cyclases |mutant mice |amphetamine |sensitivity |alcoholism |rolipram

[6]-gingerol |lepr(db/db) mice |type 2 diabetes |glp-1 |rab27a |glut4 |glycogen synthase 1 |rab8 |rab10 |mechanisms |6-gingerol |translocation |exocytosis |hypoglycemia |therapies |glycogen |biology |gtpases |ginger

myometrium |oxytocin |oxytocin receptor |preterm birth |tocolysis |inflammatory pathways |preterm labor |antagonist |agonist |protein |potent |activation |rat

antifibrotic effect |binding capability |promoter |plasminogen activator inhibitor |adiponectin |tumor-necrosis-factor |plasma-protein |tgf-beta |pathogenesis

muc2 |xenograft |pseudomyxoma peritonei |cox-2 |creb |colorectal-cancer |mutational landscape |mucinous histology |gnas mutations |low-grade |celecoxib |therapy |muc2 |expression |carcinoma

calcium homeostasis |mitochondrial oxidative stress |diaphragm contractile function |s-nitrosylation |diaphragmatic weakness |targeted antioxidants |fkbp12 binding |tgf-beta |modulation |calpain |dysfunction |aconitase |atrophy

A Kinase Anchor Proteins/*metabolism |Animals |Blotting, Western |Cell Cycle Proteins/*metabolism |Cyclic AMP-Dependent Protein Kinases/*metabolism |Electric Stimulation |Female |Hippocampus/physiology |Immunohistochemistry |Immunoprecipitation |In Situ Hybridization |Male |Maze Learning/physiology |Memory/*physiology |Mice |Mice, Inbred C57BL |Mice, Mutant Strains |Neuronal Plasticity/*physiology |Real-Time Polymerase Chain Reaction |Receptors, Adrenergic, beta-2/*metabolism |Reverse Transcriptase Polymerase Chain Reaction |Signal Transduction/*physiology

medical nutrition therapy |var. cicla extract |skeletal-muscle |glycemic control |in-vivo |b-cells |glucagon |resistance |release |pathogenesis

mrp4 |migration |cyclic nucleotides |actin |pka |nf-kappa-b |cell-migration |protein-kinase |signaling pathway |epithelial-cells |activation |fibrosis |binding |cftr |compartmentalization

angiotensin |g-protein-coupled receptor |mesangial cells |mice |renin-angiotensin system |mas |inhibition |activation |mechanisms |system |ligand

Acute Lung Injury/chemically induced/drug therapy/*metabolism |Animals |CD11b Antigen/*metabolism |Cyclic AMP/metabolism |Cyclic AMP-Dependent Protein Kinases/metabolism |Cyclic Nucleotide Phosphodiesterases, Type 4/*metabolism |Flavones/*administration & dosage |Humans |Lipopolysaccharides/toxicity |Mice |N-Formylmethionine Leucyl-Phenylalanine/administration & dosage |NADPH Oxidases/metabolism |Neutrophil Activation/*drug effects |Neutrophils/drug effects/metabolism |Phosphodiesterase 4 Inhibitors/administration & dosage |Respiratory Burst/drug effects |Superoxides/metabolism |6-Hydroxy-5,7-dimethoxy-flavone |Acute lung injury |Neutrophil |Oxidative stress |Phosphodiesterases 4

akap3 |pka |spermiogenesis |fibrous sheath |sperm proteome |fibrous sheath |anchoring protein |causes defects |phosphorylation |localization |spermatozoa |motility |tail |pka |spermiogenesis

fibroblast-growth-factor |modulates fgf-2 expression |neurons in-vivo |parkinsons-disease |substantia-nigra |neural specification |dependent release |schwann-cells |mouse model |rat model

growth-factor receptor |hepatocellular-carcinoma |cell-proliferation |hepatic steatosis |signal transducer |mouse models |cancer |liver |association |expression

epilepsy |swimming exercise |sodium valproate |seizures |kindling |learning |cognition |physical-exercise |antiepileptic drugs |epilepsy |acid |susceptibility |decreases |hyperhomocysteinemia |supplementation |inhibition |topiramate

milk quality |nematodes |onobrychis viciifolia |performance |polyethylene glycol |condensed tannins |polyethylene-glycol |sheep |quebracho |digestion |quantification |fermentation |emissions |nitrogen |leaves

growth factors |adipose tissue |stem cells |regenerative medicine |skin |mesenchymal stem-cells |rich plasma prp |oxidative stress |migration |differentiation |proliferation |fibroblasts |expression |secretome |vitiligo

antioxidants |apoptosis |normobaric hypoxia |oxidative stress |reoxygenation |nitric-oxide synthase |hypobaric hypoxia |cell-death |reperfusion |glutathione |localization |metabolism |pathways |ischemia |neurons

lupine peptides |vegetable hydrolysates |bioactivity |peripheral blood mononuclear cells |cytokines |th1 response |inflammation |anti-oxidant |ace-inhibitory-activity |bioactive peptides |enzymatic-hydrolysis |antioxidant activity |cells |health |stress

wheat gluten protein hydrolysates |bioactive peptides |pro-inflammatory cytokines |oxidative stress |antioxidant capacity |glutathione |peripheral blood mononuclear cells |nitric-oxide |capacity assay |peptides |disease |healthy |identification |inflammation |consumption |activation |induction

induced metabolic syndrome |necrosis-factor-alpha |high-sucrose diet |fish-oil |glutathione peroxidase |gene-expression |vitamin-e |obesity |liver |rich



Animals |Anti-Inflammatory Agents/*pharmacology |Corticosterone/*pharmacology |Male |*Ovum |Pigmentation/*drug effects |Quail/*metabolism

mitochondria |neurosteroid |bioenergetics |redox homeostasis |human neuroblastoma-cells |estrogen-receptor-alpha |sex steroid-hormones |alzheimers-disease |mitochondrial dysfunction |amyloid-beta |nervous-system |dehydroepiandrosterone-sulfate |gaba(a) receptors |mouse-brain

Animals |Immunohistochemistry |In Situ Hybridization |Oxidative Stress |Oxygen/*metabolism |Polymerase Chain Reaction |*Respiration, Artificial |Sheep |*Tidal Volume

antipsychotics |restraint stress |nrf2 |antioxidant enzymes |il-10 |m2 microglia |microglial activation |signaling pathway |oxidative stress |schizophrenia |brain |risperidone |neuroinflammation |expression |target |nrf2

Adrenocorticotropic Hormone/metabolism |Aging |Alkanesulfonic Acids/*toxicity |Animals |Corticosterone/*metabolism |Dose-Response Relationship, Drug |Fluorocarbons/*toxicity |Hypothalamo-Hypophyseal System/*drug effects/metabolism |Male |Pituitary-Adrenal System/*drug effects/metabolism |Rats |Rats, Sprague-Dawley |Corticosterone |Histopathology |Hypothalamic-pituitary-adrenal axis |Oxidative stress |Pfos

Animals |Antioxidants |Apolipoproteins E/genetics |*Atherosclerosis/drug therapy/genetics/prevention & control |Diet, Western |*Lupinus/chemistry |Mice |Peptides |Protein Hydrolysates/pharmacology |Subtilisins |Alcalase |atherosclerosis |bioactive peptides |cholesterol |inflammation |lupin |oxidative stress

Animals |Antioxidants |Apolipoproteins E/genetics |*Atherosclerosis/drug therapy/genetics/prevention & control |Diet, Western |*Lupinus/chemistry |Mice |Peptides |Protein Hydrolysates/pharmacology |Subtilisins |Alcalase |atherosclerosis |bioactive peptides |cholesterol |inflammation |lupin |oxidative stress

antioxidant |non-alcoholic steatohepatitis |oxidative stress |fatty liver-disease |manganese superoxide-dismutase |cell |activation |periodontitis |inflammation |mechanisms |steatosis |humans |target

estrogen |rvlm |cytokines |endothelin |napdh oxidase |blood pressure |arterial-pressure elevation |oxidative stress |nad(p)h oxidase |angiotensin-ii |brain |endothelin-1 |superoxide |sympathoexcitation |cytokines |cells

histidine-rich glycoprotein |reactive oxygen spices |fenton's reaction |divalent metal ions |sepsis |sepsis |binding |oxygen |immunothrombosis |inflammation |mechanism |thrombin |proline |heparin |serum

drosophila melanogaster |pink1(b9) mutants |phytotherapic preparations |telomere length |aging-associated alteration |telomere length |mitochondrial dysfunction |melanogaster |glutathione |mutations |apoptosis |mutants |muscle |risk

schizophrenia |fdg-pet |poly i:c |risperidone |dopamine antagonist |inflammation/oxidonitrosative stress |ultra-high-risk |serotonin transporter availability |positron-emission-tomography |abnormal glucose-metabolism |hippocampal volume |1st episode |antipsychotic paliperidone |schizophrenia-patients |neurotrophic factor |pathway activation

tanner crab reproduction |early-life history |seawater acidification |agonistic behavior |term exposure |high pco(2) |impacts |temperature |larvae |calcification

antioxidant |coffee silverskin |food safety |novel food |nutrition |short-chain fatty acids |chain fatty-acids |dietary fiber |food ingredient |gut microbiota |toxicity |grounds |l. |chemistry |melatonin |database

ccaat |enhancer-binding protein |peroxisome proliferator-activated receptor- |anti-obesity |boiled tuna extract |cholesterol |c/ebp-alpha |ppar-gamma |insulin-resistance |metabolic syndrome |3t3-l1 adipocytes |abdominal obesity |pathway |disease |link |adipogenesis

AsA |Helicoverpa armigera |Lepidoptera |Mythimna unipuncta |Noctuidae |antioxidants enzymes |ascorbic acid |biofortified Bt crops |maize |phytophagous |vitamin A |vitamin C |beta-carotene

antioxidant |stress |inflammation |borderline personality disorder |cholinergic antiinflammatory system |major depressive disorder |io-and-ns |bipolar disorder |stress |schizophrenia |metaanalysis |activation |cytokines |dexamethasone

hypoxia |pfosa |endocrine system |oxidative responses |physiology |biotransformation |climate change |aryl-hydrocarbon receptor |free-radical processes |plasma sex steroids |inducible factor-i |fish reproduction |udp-glucuronosyltransferase |rainbow-trout |up-regulation |transcriptional responses |perfluorinated compounds

polyi |c model of schizophrenia |fdg-pet |resonance |omega-3 fatty acids |inflammation |oxidative stress |mental health prevention |polyunsaturated fatty-acids |long-chain omega-3-fatty-acids |abnormal glucose-metabolism |gray-matter volume |ultra-high risk |orbitofrontal cortex |1st-episode schizophrenia |psychotic disorders |prefrontal cortex |immune activation

Animals |Anti-Inflammatory Agents/administration & dosage/*pharmacology |Antioxidants/administration & dosage/*pharmacology |Behavior, Animal/drug effects |Brain Diseases, Metabolic/*drug therapy/etiology |Disease Models, Animal |Female |Magnetic Resonance Imaging |Male |Minocycline/administration & dosage/*pharmacology |Nervous System Malformations/diagnostic imaging/etiology/*pathology |Neurodevelopmental Disorders/chemically induced/*drug therapy/immunology |Oxidative Stress/*drug effects |Positron-Emission Tomography |Pregnancy |Prenatal Exposure Delayed Effects/chemically induced/*drug therapy/immunology |Prepulse Inhibition/*drug effects |Rats |Rats, Wistar |Schizophrenia/chemically induced/*drug therapy/immunology |Fdg-pet |Poly I:C |inflammatory/oxidonitrosative stress |minocycline |schizophrenia

Antioxidative |LAB |DPPH |ABTS

Animals |Bone and Bones |*Chickens |*Egg Shell |Female |Ovum |X-Ray Microtomography |bone quality |calcium |eggshell quality |laying hen reproduction |metabolism

Animals |Female |*Animal Feed/analysis |Body Weight |*Chickens |Reproduction |Sexual Maturation |broiler breeder |production |spectrum lighting

bovine |estradiol |follicle |oviduct |estrogen-receptor-alpha |plasma-hormone levels |progesterone-receptors |endometrial tissue |gene-expression |messenger-rna |cows |localization |steroids |cycles

aldabra giant tortoise |aldabrachelys gigantea |reproduction |seasonality |steroid hormone |geochelone-nigra |body condition |galapagos |atoll

ovarian granulosa cells |cell reprogramming |cell dedifferentiation |the hippo pathway |yap1 oncogene |mesenchymal type of high grade serous cancer |hippo signaling pathway |DNA-damage response |organ size control |stem/progenitor cells |contact inhibition |surface epithelium |emerging role |stem-cells |pathogenesis |carcinoma

hippo pathway |yes-associated protein 1 |steroidogenesis |fertility |epidermal-growth-factor |hippo signaling pathway |yes-associated protein |organ size control |factor network |self-renewal |stem-cells |tgf-beta |differentiation |proliferation

corpus luteum |first follicular wave dominant follicle |human chorionic gonadotropin (hcg) |ovarian dynamics |progesterone |blood-flow |progesterone |cattle

Female |Rats |Animals |*Transcription Factors/genetics/metabolism |*YAP-Signaling Proteins |Granulosa Cells/metabolism |Gene Expression Regulation |Follicle Stimulating Hormone/metabolism |Cyclic AMP |Granulosa cell |Steroidogenic enzymes |TEA domain Transcription factor |Transcriptional coactivator with PDZ-Binding motif |Yes-associated protein

hormones |ovulatory cycle |evolutionary psychology |close relationships |sexuality |menstrual-cycle |sexual attraction |ovulatory shifts |in-pair |testosterone |preferences |predictors |level |phase |commitment

Pregnancy |Animals |Humans |Female |Male |Estradiol/metabolism |*Lemur |Fathers |*Lemuridae/metabolism |Mothers |Allomaternal care |Estradiol |Infant care |Paternal care |Primate |Strepsirrhine

reproduction |photorefractoriness |sexual maturity |egg-production |reproductive-performance |hormone release |feed allocation |domestic-fowl |estrogen |restriction |allowance |maturity |females

copulatory ties |estradiol |exhibit status |glucocorticoids |progesterone |adrenocortical activity |glucocorticoid levels |stress |female |wolf |aggression |mechanisms |dominance |responses |behavior

ahcc |tamoxifen |letrozole |breast cancer |drug interactions |catechol-o-methyltransferase |aromatase-activity |cell-line |tamoxifen |chemotherapy |inhibitors

gibbon |nomascus |maturation |ontogenetic change |reproductive hormones |sexual dichromatism

Helminths |Taenia crassiceps |cysticercosis |cytokines |immunity |infection |neuroimmunoendocrinology |neurotransmitters |parasite immunity |sexual dimorphism |spleen

endocrinology |fecal hormones |estrus cycle |non-invasive sampling methods |captive breeding |reproduction |estrogen |estrous-cycle |fur-seal |long-term |progesterone |serum |pregnancy |ovulation |hormones

ageing |breast cancer |biomarker |geriatric evaluation |oncogeriatrics |side effect |androgen |estrogens |older men |hormone concentrations |cognitive decline |skeletal-muscle |spanish version |health |prevalence |inflammation |validity |cyclophosphamide

sex identification |body size |secondary sex characteristics |ultrasound |urinary hormone analysis |dusky gopher frog |mississippi gopher frog |lithobates sevosa |identify sex |dimorphism |conservation |steroids |plasma

plasma-concentrations |serum ceruloplasmin |physical-activity |hormone |creatinine |pregnancy |pgfm |refractometers |progesterone |relaxin

Aggression |Animals |Color |*Lizards/physiology |Male |Pigmentation/physiology |Testosterone/pharmacology |Bite force |Body colour |Communication |Information content |Psammophilus dorsalis |Sprint speed |Testosterone

androgens |reproductive ecology |seasonality |testosterone |ungulates |individual variation |plasma testosterone |serum testosterone |reproductive strategies |antler development |sexual selection |androgen levels |age |cortisol |traits



colouration |prenuptial moult |individual quality |ecophysiology |ornithology |information-content |sexual selection |prenuptial molt |immune function |honest signal |color signals |parasites |testosterone |quality |carotenoids

autism spectrum disorders |neuroligin |parvalbumin interneurons |social behavior |parvalbumin interneurons |mouse models |synaptic pathophysiology |social hierarchy |de-novo |autism |knockout |mutations |deletion |anxiety

corticosterone |testosterone |feed composition |error |bias |elephants loxodonta-africana |california spotted owls |corticosterone metabolites |european stonechats |noninvasive hormone |enzyme-immunoassay |immunoglobulin-a |control strains |female mice |testosterone

development |immunohistochemistry |leydig cell |microminipig |minipig |steroidogenic enzyme |testicular interstitium |age-related-changes |messenger-rna expression |leydig-cell population |mast-cells |extramedullary hematopoiesis |macrophage populations |sperm production |testis |rat |testosterone

phytoestrogens |endocrine disruptor |dimorphism |obesity |kisspeptin |pomc |orexin |mammary-gland development |neuropeptide-y |energy homeostasis |proopiomelanocortin neurons |hypothalamic expression |disrupting chemicals |perinatal exposure |neonatal exposure |direct targets |pomc neurons

Eublepharis macularius |Pmsg |leopard gecko |pregnant mare serum gonadotropin |semen |testicle |testosterone

androgen-deprivation therapy |prostate-cancer |testosterone |disease |risk |estradiol

Animals |Humans |Male |Mice |Alpha-Ketoglutarate-Dependent Dioxygenase FTO/genetics/metabolism |Cell Differentiation/genetics |Mutation |*Spermatogenesis/genetics |Age Factors |Female |Fertility/genetics |Gene Deletion |Oligospermia/genetics |Fto |age-dependent |androgen receptor |m6A |spermatogenesis

caretta caretta |chelonia mydas |deslorelin |reproductive hormone |validation |caretta-caretta |chelonia-mydas |breeding activities |analog deslorelin |green |radioimmunoassay |gonadotropin |validation |thyroxine |fluid

urbanisation |corticosterone |testosterone |reptile |courtship |competition |tree lizards |behavioral-responses |hormonal responses |stress-response |corticosterone response |population-density |urosaurus-ornatus |male morphs |testosterone |endocrine

Age Factors |Alaska |Animals |Biomarkers/*metabolism |California |Female |Lactation/metabolism |Male |Pregnancy |Progesterone/*metabolism |Sexual Behavior, Animal/*physiology |Testosterone/*metabolism |Whales/*physiology

testosterone |progesterone |corticosterone |thyroid hormone |hibernation |non-invasive |corticosterone measurement |differential expression |feather quality |snake |pattern |ecdysis |temperature |validation |reptilia |squamata

Animals |Circadian Rhythm |Female |Male |Rats |Rats, Wistar |Reproduction |*Sex Characteristics |*Ultradian Rhythm |estrous |metabolism |natural light |puberty |signal processing |wavelet analysis

Male |Female |Animals |Seasons |*Neuroendocrinology |*Sciuridae/physiology |Reproduction/physiology |Thyrotropin

Animals |*Hibernation/physiology |Iodide Peroxidase |Sciuridae/physiology |Thyroid Hormones |Thyrotropin

echidna |hormone |validation |keratinized tissues |noninvasive |stress |reproduction |short-beaked echidna |adrenal hpa axis |tachyglossus-aculeatus |long-term |cortisol |hair |corticosterone |testosterone |progesterone |age

Androgens |Conservation |Glucocorticoids |Temporal gland secretion |Thyroid hormones |Urine dribbling

fungiforme papillae |saliva |taste disorders |taste |signal-detection measures |chorda tympani |gene polymorphism |tongue-region |sensitivity |intensity |performance |smell |zinc |identification

gallium nitride |pseudomonas aeruginosa |uv light |x-ray photoelectron spectroscopy |kelvin probe force microscopy |reactive oxygen species |catalase |intracellular ca2+ |uv-irradiation |superoxide-dismutase |cross-linking |plasma treatment |catalase |sterilization |bacteria |oxide |cells |stability

explosive blast |neurodegeneration |muller |inflammation |retina |confocal |catalase |traumatic brain-injury |mouse model |catalase |overpressure |damage |prevention |mechanism |anterior |globe

overhauser-enhanced mri |electron-paramagnetic-resonance |liver fibrosis |oxidative stress |murine tumor |rat model |disease |mitochondria |oxygenation |biopsy

cluster analysis |obesity |diet |anthropometry |inflammation |oxidative stress |cardiovascular disease |life-style |insulin-resistance |childhood obesity |european children |physical-activity |spanish children |cluster-analysis |abdominal fat |mass index |determinants

colostrum composition |hydroxytyrosol |milk composition |sow's lactation |vitamin E

Animals |Antineoplastic Agents, Phytogenic/*pharmacology |Apoptosis |Cell Cycle |Cell Line, Tumor |Cell Proliferation |Cyclin B1/metabolism |Cyclin-Dependent Kinase Inhibitor p21/metabolism |DNA Damage |Dose-Response Relationship, Drug |Female |Fibroblasts/metabolism |Humans |Lung Neoplasms/metabolism/pathology |Malvaceae/*chemistry |Mice |Mice, Inbred BALB C |Mice, Nude |Neoplasm Metastasis |Neoplasm Transplantation |Osteosarcoma/*drug therapy/pathology |Plant Extracts/*chemistry |Plant Roots/chemistry |Poly(ADP-ribose) Polymerases/metabolism |Reactive Oxygen Species/metabolism |Signal Transduction |Tumor Suppressor Protein p53/metabolism |Xenograft Model Antitumor Assays

Humans |Female |Monocytes/pathology |*Lung Neoplasms/pathology |Obesity/metabolism |Myeloid Cells/metabolism |*Breast Neoplasms/pathology |Inflammation

sodium thiosulfate |doxorubicin |cardiomyopathy |oxidative stress |apoptosis |hydrogen-sulfide |induced cardiomyopathy |cell-death |activation |cisplatin |injury |erk

radon |diabetic nephropathy |reactive oxygen species |oxidative stress |antioxidant |gamma-irradiation |oxidative stress |thermal therapy |rats |inflammation |peroxide |enzymes |models |injury |organs

Animals |Catalase/administration & dosage |Chickens |Delayed-Action Preparations/*chemistry |Drug Delivery Systems |Eye Diseases/*drug therapy |Gels/chemistry |Humans |Immunoglobulin G/administration & dosage |Insulin/administration & dosage |Muramidase/administration & dosage |Nanoparticles/*chemistry |Octreotide/administration & dosage |Peptides/*administration & dosage |Polymers/*chemistry |Proteins/*administration & dosage |Biodegradable |intravitreal |nanoparticles |ocular delivery |protein |sustained delivery

activated protein-kinase |factor-kappa-b |oxidative stress |insulin-resistance |glutathione-peroxidase |superoxide-dismutase |catalase inhibition |globular domain |up-regulation |adiponectin

Mdrab |Tgc |capsule |catalase |human neutrophils |multidrug-resistant Acinetobacter baumannii |tigecycline

tench |stress |carbon monoxide |rigor mortis |cortisol |lipid oxidation |trout oncorhynchus-mykiss |salmo-salar l. |rainbow-trout |fresh-water |slaughter |stress |fish |color |cortisol |survival

helicteres angustifolia l. |polysaccharide |immunomodulatory activity |4t1 tumor-bearing mice |breast-cancer |in-vitro |antitumor-activity |aqueous extract |antioxidant |vivo |purification |model |root |sterculiaceae

organic germanium |ge-132 |antioxidants |inflammation |compound |activation |expression |dioxide

oxidative stress |cholangiocarcinoma |resistant-cells |epigenetics |anti-oxidants |DNA-damage |establishment |generation |phenotypes |infection |catalase |liver

fresh-water crab |histopathological changes |tio2 nanoparticles |subacute exposure |immune-responses |eerste river |biomarkers |toxicity |crustacea |hepatopancreas

colony-enhancing factor |oxidative stress |protein |nad |hepatotoxicity |metabolism |failure |mitochondria |disposition |mechanisms

n-3 bioavailability |alpha-linolenic acid bioconversion |oxidative stress |dha |polyunsaturated fatty-acids |lipid-peroxidation |secondary prevention |plasma |conversion |heart |omega-3-fatty-acids |deficiency |metabolism |risk

multivitamin |multimineral |dietary supplements |vitamin status |clinical research |folic-acid supplementation |high-density-lipoprotein |neural-tube defects |vitamin-e |united-states |b-vitamins |atherosclerosis risk |total homocysteine |controlled-trial |disease

breast-cancer metastasis |high-fat diet |adipose-tissue |extracellular traps |insulin sensitivity |targeted delivery |myeloperoxidase |promote |inflammation |mortality

basal ganglia |functional connectivity |hepatitis c virus |il-6 |inflammation |insula |depression |perceived stress |prostaglandin e-2 |sickness behavior |interoception |major depressive disorder |interferon-induced depression |anterior cingulate cortex |sickness behavior |oxidative stress |basal ganglia |reactive protein |psychiatric-disorders |psychosocial stress |liver fibrosis

atrial fibrillation |cardiovascular disease |cardiovascular events |catalase |glutathione |nox |risk factor |superoxide dismutase |thromboxane |hydrogen-peroxide |european-society |human-plasma |guidelines |collaboration |purification |index |focus |esc

sesamia-nonagrioides lepidoptera |antioxidant enzymes |susceptibility |protein |maize |glutathione |expression |resistant |pathway |cry1ab

micronutrients |preeclampsia |hypertension |pregnancy |antioxidants |oxidative stress |free radicals |glutathione-peroxidase activity |messenger-rna expression |superoxide-dismutase |selenoprotein-p |lipid-peroxidation |prospective cohort |normal-pregnancy |selenium status |age infants |cancer risk



titanium dioxide nanoparticles |co-culture |uptake mechanisms |reactive oxygen species |cytokines |central nervous system |titanium-dioxide nanoparticles |oxidative stress |brain microglia |apoptosis |activation |astrocytes |damage |interleukin-6 |mechanism |ischemia

nitronate monooxygenase |nitroalkane oxidase |flavoenzyme |nitroalkane |pseudomonas aeruginosa |2-nitropropane dioxygenase |nitronate monooxygenase |oxidase |mechanism |purification |catalysis |carbanion

elm (ulmus pumila l.) seed |ageing |mitochondria |ros |vdac |protein carbonylation |2-dimensional gel-electrophoresis |dependent anion channel |apoptotic cell-death |proteomic analysis |fruit senescence |oxidative damage |soybean seed |deterioration |physiology

controlled drug-delivery |physical-properties |flow |catalase |immobilization |microspheres |wettability

seed germination |ros |stratification |carbonylation |aba |ga |hedysarum scoparium |abscisic-acid |protein oxidation |superoxide-dismutase |hydrogen-peroxide |cell-death |dormancy |arabidopsis |aba |mitochondria |metabolism

peroxisome proliferator-activated receptor gamma |transportin |nuclear translocation |superoxide dismutase |hydrogen peroxide |fatty liver |redox |hydrogen-peroxide |oxidative stress |zinc-finger |pathogenesis |metabolism |mechanism |transport |gene

barley stripe mosaic virus |drought |functional characterization |gene overexpression |plant transformation |rna-seq |sirna |transcriptome |triticum aestivum |abiotic stress responses |e3 ubiquitin ligase |cytosolic ascorbate peroxidase-1 |induced antioxidant defense |nac transcription factors |oxygen gene network |rice oryza-sativa |nadp-malic enzyme |reactive oxygen |oxidative stress

toll-like receptor-4 |gut microbiota |endotoxemia |gp91(phox) |obesity |disease

oxidative stress |professional football |exercise |antioxidant |supplementation |injuries |oxygen

cluster analysis |electronic cigarette |electronic vaping cigarette |heat-not-burn cigarette |modified risk product |smoking |tobacco |e-cigarettes |tobacco products |heart |disease

acute respiratory failure |oxidative stress |nadph-oxidase |non-invasive ventilation |obstructive pulmonary-disease |isoprostane |dysfunction |activation |management |diagnosis |ratio

central nervous system |coculture |cytokines |reactive oxygen and nitrogen species |silver nanoparticles |uptake mechanisms |iron-oxide nanoparticles |central-nervous-system |sprague-dawley rats |oxidative stress |in-vitro |magnetic nanoparticles |brain structures |flow-cytometry |light scatter |oral-exposure

autophagy |endothelial dysfunction |oxidative stress |thoracic aortic aneurysm |dysfunction |cells |nox2

Acute kidney injury |Endothelin |Endothelin converting enzyme |Hydrogen peroxide |Mechanical stretch |Neonatal pigs |Urinary tract obstruction

Acute kidney injury |Endothelin |Endothelin converting enzyme |Hydrogen peroxide |Mechanical stretch |Neonatal pigs |Urinary tract obstruction

hydrogen peroxide |h2o2 |sepsis |shock |burn injury |tbsa |mortality |aki |hypermetabolism |endothelial oxidative stress |t-lymphocytes |definitions |depletion

photocatalysts |tio2 |bactericidal effect |peptidoglycan |growth phase |spheroplast |escherichia-coli |tio2 photocatalysis |inactivation |degradation

focal segmental glomerulosclerosis |fas ligand transcription |angiotensin-ii |up-regulation |diabetic-nephropathy |podocyte injury |gene-expression |nuclear factor |t-lymphocytes |death domain

atrial fibrillation |aging |autophagy |cardiovascular disease |oxidative stress |oxidative stress |cardiovascular events |identification |inflammation |biomarkers |activators

antioxidants |life history |oxidative damage |parental care |thiols |vertebrates |trade-off |cost |damage |senescence |hypothesis |exercise |quality |kestrel |birds

infant urine collection |filter paper |cotton |e1g

menopause transition |perimenopause |perimenopausal depression |depressive symptoms |mindfulness based stress reduction |estradiol |cortisol awakening response |sleep quality index |5 facet mindfulness |connor-davidson resilience |trait anxiety inventory |scale cd-risc |psychometric properties |menopausal transition |questionnaire ffmq |hot flashes |at-risk

*Depression/epidemiology |Estradiol |Female |Humans |Menopause |Middle Aged |Sleep Quality |*Testosterone |Depressive symptoms |Menopause transition |Sleep |Testosterone |Testosterone-to-estradiol ratio |Vasomotor symptoms

Androgens |Animals |Dehydroepiandrosterone |Estrogens |Female |Fertility |Male |Plant Breeding |Pregnancy |Progestins |Testosterone |*Ursidae |Elisa |breeding |estrus |hormones |non-invasive

reproductive hormones |estrogen |estradiol |progesterone |estrone-3-glucuronide (e1g) |pregnanediol glucuronide (pdg) |urinary metabolites |menstrual cycle |smoking behavior |ovarian hormones |drug-addiction |phase

etonogestrel implant |breakthrough bleeding |contraception |tamoxifen |estrogen-receptor-alpha |contraceptive implants |mifepristone |women |patterns |beta

contraception |fertility |gender affirmation |sexual and reproductive health |transgender |transgender men |pregnanediol 3-glucuronide |hormone-therapy |mixed methods |sex |health |immunoassay |transmen |women |risk

nutrition |women |team sports |training |recovery |protein synthesis |amino-acid oxidation |menstrual-cycle |dietary-protein |young men |endurance exercise |lysine requirement |leucine oxidation |skeletal-muscle |women |performance

dispersal |ovulatory cycling |owl monkey |reproductive suppression |sexual maturity |social monogamy |cotton-top tamarins |white-handed gibbons |reproductive suppression |inbreeding avoidance |common marmosets |life-history |saguinus-oedipus |sexual swellings |muriqui monkeys |yellow baboons

saliva |urine |gilt |boar effect |nuclear magnetic resonance spectroscopy |dominant follicle |boar |fsh |lh |metabonomics |plasma |nmr |degradation |attainment |signatures

anion-transporting polypeptides |ovarian suppression |dependent growth |mcf-7 cells |expression |tamoxifen |anastrozole |recurrence |exemestane |adaptation

steroidome |saliva |puberty |porcine |male effect |gc-ms/ms |ovarian follicular development |gas-chromatographic analysis |stimulating-hormone |luteinizing-hormone |analyte protectants |pesticide-residues |menstrual-cycle |growth-hormone |estrous-cycle |sex steroids

nox2 |oxidative stress |glycaemia |oleuropein |oxidative stress |mediterranean diets |diabetes-mellitus |activation |glucose |inflammation

positron-emission-tomography |brain metabolism |messenger-rna |in-vivo |fdg-pet |expression |preservation |haloperidol |receptors |tissues

leucine |mtor |akt |resistance training |hypertrophy |muscle protein-synthesis |human skeletal-muscle |supplementation |men |fibers |liver |rats |mass

disinfection |nasal immunity |mucosal immunity |oxidative stress |ras |messenger-rna expression |salar l. |olfactory epithelium |aquaculture systems |antioxidant enzymes |hydrogen-peroxide |oxidative stress |rainbow-trout |waste-water |fish

vitrification |slow freezing |gene expression |offspring health |mouse model |cryopreservation |outcomes |embryos |weight |tissue

Animals |Cotyledon |Eating |Female |*Festuca/chemistry |Fetal Development/genetics |Humans |*Mycotoxins/toxicity |Placenta/metabolism |Pregnancy |Sheep |Transcriptome |Mycotoxin |transcriptomics

xylooligosaccharides |red alga |palmaria sp. |xylan |hemicellulase |cell-wall |xylanase |hydrolysis |beta-1,4-xylanase |pretreatment |corncob

von-willebrand-factor |intima-media thickness |thrombotic thrombocytopenic purpura |endothelial function |antiretroviral therapy |gilbert-syndrome |diabetes-mellitus |infected persons |oxidative stress |brachial-artery

Cattle |Animals |*Vitamin E/pharmacology |*alpha-Tocopherol/pharmacology |Fatty Acids, Nonesterified |Animal Feed/analysis |Diet/veterinary |Vitamins |Body Weight |Dietary Supplements |feedlot |receiving phase |shipping stress |alpha-tocopherol

Artemisia annua/*chemistry |Cell Line |Diabetes Complications/metabolism/*prevention & control |*Glycoside Hydrolase Inhibitors/chemistry/isolation & purification/pharmacology |Humans |*Hypoglycemic Agents/chemistry/isolation & purification/pharmacology |Plant Leaves/*chemistry |Quinic Acid/*analogs & derivatives/chemistry/isolation & |purification/pharmacology |Artemisia annua |Dppiv |aldose reductase |antioxidant |diabetes |diabetes complications |dicaffeoylquinic acids |wound healing |alpha-amylase |alpha-glucosidase

bpf |cardiomyopathy |irradiation |leiurus quinquestriatus |raas |renin-angiotensin system |egyptian scorpion |buthus-occitanus |radiation |aldosterone |cells |hepatotoxicity |activation |mechanisms |expression

3-Hydroxybutyric Acid/blood |Aged |Anthocyanins/*administration & dosage/blood |Antioxidants/*administration & dosage |Apolipoprotein B-48/blood |Apolipoprotein C-III/blood |Blood Glucose/metabolism |Body Mass Index |Cholesterol, HDL/blood |Cholesterol, LDL/blood |Diabetes Mellitus, Type 2/blood/drug therapy |*Dietary Supplements |Dinoprost/analogs & derivatives/blood |Dose-Response Relationship, Drug |Double-Blind Method |Dyslipidemias/*drug therapy |Female |Humans |Insulin/blood |*Insulin Resistance |Linoleic Acids/blood |Male |Middle Aged |Nutrition Assessment |Oxidative Stress/drug effects |Triglycerides/blood |anthocyanin |antioxidant capacity |dyslipidemia |insulin resistance |type 2 diabetes



carcass characteristics

Cattle |Animals |*Dietary Supplements |*Diet/veterinary |Antioxidants |Saccharomyces cerevisiae |Fermentation |Animal Feed/analysis |Muscles |Immune System |Gene Expression |Saccharomyces cerevisiae fermentation products |beef cattle |beta-agonist |feedlot |immune cell populations

oxygen free radicals |endothelial function |nitric oxide |double product |ageing |cardiovascular prevention |endothelial function |nut consumption |food sources |polyphenols |exercise |cocoa |metaanalysis |risk |flavonoids |mortality

saliva |plasma |protein carbonylation |free radicals |oxidative stress |aging |oxidative stress |antioxidant status |disease |fluid |serum

kimchi |free sugar |organic acid |free amino acid |volatile compound |microbial community |antioxidant activity |leuconostoc-mesenteroides |microbial community |starter cultures |antioxidant |metabolites |profiles |term

antioxidant activity |alkaline phosphatase activity |bioaccessibility |calcium |moringa oleiferaleaf hydrolysate |protease |moringa-oleifera |leaf powder |flavonoid content |pearl-millet |baobab fruit |in-vitro |leaves |lam. |fortification |extract

broiler |dl-hmtba |dl-met |l-met |oxidative status |growth-performance |sulfoxide reductase |glutathione synthesis |dl-methionine |redox status |amino-acids |disulfide |analog |metabolism |proteins

nf-kappa-b |matrix metalloproteinases |tumor microenvironment |antioxidant enzymes |cell-proliferation |tnf-alpha |activation |matrix-metalloproteinase-9 |transition |glycation

3d printing |microneedles |inkjet coating |insulin |mu ct |protein secondary structure |transdermal delivery |skin |trehalose |formulations |scaffolds |alginate |arrays |state |pain

microelectromechanical systems |3d printing |microneedles |optical coherence tomography |in vivo

beta hydroxybutyrate |buffaloes |free fatty acids (ffa) |leptin |negative energy balance (neb) |growth-factor-i |dairy-cows |follicular development |plasma-concentrations |insulin |fertility |ovulation |period |milk |gene

Female |Cattle |Animals |*Glucocorticoids/pharmacology/metabolism |*Hydrocortisone |Lactation/physiology |Milk/metabolism |Diet/veterinary |Dietary Supplements |Leukocytes/metabolism |Insulin/metabolism |Glucose/metabolism |Energy Metabolism |Animal Feed |Cortisol |Immunomodulation |Insulin |Overcrowding |Supplement

zein |insulin |nanoparticles |mucus-permeating |poly(ethylene glycol) |oral delivery |drug-delivery |in-vivo |colon absorption |peptide |caco-2 |mucus |bioavailability |proteins |elegans |improve

allocare |development |socioendocrinology |maternal behavior |female house mice |maternal-behavior |social-behavior |wild bonobos |natal attraction |reproductive success |affiliative behavior |anthropoid primates |facial expressions |allomaternal care

Humans |Hydrocortisone |Male |Oxytocin |*Singing |Testosterone |Testosterone Congeners |*Voice |Young Adult |Affect |Bonding |Cortisol |Music |Speech |Synchrony

extraction-liquid chromatography |high-efficiency |vasopressin |bioanalysis |behavior

fatherhood |neuroimaging |oxytocin |parental attunement |theory of mind

oxytocin |plasma |extraction |acetonitrile protein precipitation |cd38 |rage |binding protein |protein precipitation |vasopressin |behavior |radioimmunoassay |testosterone |optimization |metabolites |experience |cortisol |release

Altruism |Emotions |*Empathy |Humans |*Intimate Partner Violence/psychology |Oxytocin |Empathy alexithymia |Ipv |Prosocial behavior

ovarian neoplasms |oxytocin |tumor microenvironment |interleukin-6 |ascites |brain oxytocin |carcinoma cells |in-vitro |stress |responses |receptor |norepinephrine |interleukin-6 |expression |females

social defeat |oxytocin |cocaine |conditioned place preference |il-6 |social environment |drug-use |behavioral-responses |adolescent mice |animal-models |alcohol-use |stress |anxiety |oxytocin |addiction |brain

oxytocin |immunoassay |elisa |extraction |sample matrix |knockout |peripheral oxytocin |brain |vasopressin |behavior |release |delivery |elisa

oxytocin |solid-phase extraction |elisa |urine |matrix interference |knockout mice |peripheral oxytocin |behavior |plasma |creatinine |clearance |peptides |hormone |gravity |stress |gaze

affiliation |human-animal relationship |stress reduction |zoo animal welfare |stress responses |urinary oxytocin |behavior |welfare |dogs |tests

Animals |Male |Animals, Zoo/physiology |*Gorilla gorilla/physiology |*Hydrocortisone/urine |North America |*Oxytocin/urine |Animal welfare |Bachelor group |Primate endocrinology |Primate management |Primate welfare |Zoo management

alcohol dependence |alcohol use disorder |alcoholic beverages |alcoholism |ethanol |oxytocin |patient readmission |prospective studies |intranasal oxytocin |plasma oxytocin |brain oxytocin |messenger-rna |receptor |vasopressin |consumption |nucleus |neurons |age

oxytocin |pig |saliva |stress |welfare |parturition |validation |plasma

postpartum |physical contact |touch |oxytocin |fathers |behavior |engagement |pregnancy |mothers

domestic dogs |oxytocin |affiliation |social behaviour |behavioural synchrony |shared attention |canis-familiaris |social-behavior |plasma oxytocin |brain oxytocin |gaze |synchronization |attention |cortisol |stress |humans

intranasal oxytocin |emotional contagion |amygdala |empathy |brain |pain |vasopressin |recognition |system |autism

oxytocin |depression |anxiety |prenatal |perinatal |extraction |postpartum depression |peripheral oxytocin |synthetic oxytocin |pregnancy |anxiety |stress |prevalence |attachment |cortisol |mothers

fathers |hippocampus |oxytocin |parental brain |testosterone

common&nbsp |raven |corvus corax |corvids |saliva |oral swab |enzyme immunoassay |nonapeptide |mesotocin |oxytocin |breeding season |animal training |arginine vasotocin |oxytocin |sex

Animals |Female |Humans |Pregnancy |Bile Acids and Salts |*Fibroblast Growth Factors/metabolism |Gestational Age |*Hydrocortisone/blood |*Parturition |Swine |Vagina |Animals, Newborn |Fgf19 |bile acid |birth modality |cortisol

Canine behavior |Canine physiology

behavioral-responses |attachment behavior |cortisol |wolf |shelter |plasma

oxytocin |glucocorticoids |cortisol |wolf |dog |domestication |urinary |creatinine |specific gravity |gaze positive loop |salivary cortisol |plasma oxytocin |intranasal oxytocin |peripheral oxytocin |cerebrospinal-fluid |canis-familiaris |gonadal-steroids |brain oxytocin |stress

Administration, Intranasal |Animals |Dogs/*urine |Female |Humans |*Immunoenzyme Techniques |Male |Oxytocin/administration & dosage/*urine |Reproducibility of Results |Wolves/*urine

map1lc3b |lc3b |autophagy receptor |cgas |micronuclei |micronucleophagy |cyclic gmp-amp |DNA sensor cgas |autophagy receptor |cytosolic DNA |synthase |assay |inflammation |activation |checkpoint |mitophagy

endocrine-disrupting chemicals |developmental exposure |oxytocin |flame retardants |polybrominated diphenyl ethers |vasopressin |polybrominated diphenyl ethers |brominated flame-retardants |endocrine-disrupting chemicals |arginine-vasopressin |spectrum disorder |breast-milk |developmental exposure |perinatal exposure |placental-transfer |oxytocin release

hypoxia |persistent pulmonary hypertension of the newborn |vasopressin |rescue therapy |blood-pressure |artery |terlipressin |epinephrine |physiology |children |hypoxia |system |shock

oxytocin |vasopressin |social anxiety |stress |endogenous |trier social stress test |psychological stress |plasma vasopressin |responses |depression |secretion |copeptin |hormone

signal transduction |a-kinase anchoring protein |kidney physiology |protein-kinase-a |nephrogenic diabetes-insipidus |vasopressin-mediated translocation |medullary collecting ducts |anchoring protein |principal cells |aqp2 |phosphorylation |trafficking |channel

breastfeeding |breastfeeding difficulties |hormones |lactogenesis |maternal physiology |intravenous oxytocin |synthetic oxytocin |plasma oxytocin |risk-factors |labor |lactation |cortisol |secretion |delivery |hormone

*Anesthetics, Inhalation/pharmacology |Animals |Arginine Vasopressin/pharmacology |Blood Pressure |Cross-Over Studies |Horses |*Isoflurane/pharmacology |Prospective Studies |Saline Solution, Hypertonic/pharmacology

dim light at night |gene expression |hormones |liver |metabolism |zebra finch |messenger-rna expression |dim light |circadian-rhythms |subjective interpretation |photophase contrast |peripheral-tissues |insulin-resistance |food availability |gene-expression |japanese-quail

bird |bunting |gene expression |photoperiod |neurosteroid |thyroid hormone |inactivating enzyme genes |messenger-rna expression |white-crowned sparrows |estrogen-receptor-beta |house sparrows |melospiza-melodia |luteinizing-hormone |seasonal responses |peripheral-tissues |androgen receptor

Mice |Animals |*Ferroptosis |Reactive Oxygen Species |*Rhinitis, Allergic/drug therapy |*Iodine/pharmacology |*Anti-Allergic Agents/pharmacology |Ovalbumin |Mice, Inbred BALB C |Disease Models, Animal |Cytokines



food |gene expression |hypothalamus |liver |metabolism |testes |reproduction |zebra finch |gene-expression |photoperiodic response |taeniopygia-guttata |behavior |mice |brain |starvation |hormone |stress |life

galeocerdo cuvier |urban ecology |marine predator |fatty acids |corticosteroids |thyroid hormones |nutritional ecology |market gravity |acid trophic markers |fatty-acids |galeocerdo-cuvier |partial migration |spatial variation |biscayne bay |marine |corticosterone |predator |impacts

rabbit articular chondrocytes |receptor-type-ii |nitric-oxide |tgf-beta |cartilage degeneration |gene-expression |down-regulation |cytokines |inhibition |repair

nonsteroidal antiinflammatory drugs |creb-dependent pathway |heme oxygenase-1 |protein-kinase |cardiovascular risk |cyclooxygenase-2 inhibitors |clinical pharmacokinetics |gene-expression |cell activation |ampk

depletion |antibodies |cytokines |beads |autocrine |ascites |plasmacytoid dendritic cells |streptococcal protein-g |malignant ascites |cancer ascites |interleukin-10 |expression |il-10 |serum |fluid |cytokines

necrosis-factor-alpha |regulatory t-cells |indoleamine 2,3-dioxygenase |growth-factor |cancer |il-10 |macrophages |expression |induction |ascites

blood pressure |exercise pressor reflex |muscle afferents |exercise pressor reflex |iv muscle afferents |cardiac baroreflex sensitivity |plantar flexion exercise |blood-pressure |femoral-artery |group-iii |cardiovascular-responses |rhythmic exercise |dynamic exercise

cyclooxygenase-2 |quercetin |unilateral ureteral obstruction |renal medullary interstitial cells |heat shock protein |nf-kappa-b |prevents down-regulation |vein endothelial-cells |heat-shock proteins |inhibition |pathway |inflammation |activation |flavonoids |induction

osteoarthritis |hyaluronic acid |polynucleotides |pain |knee function |cartilage degradation |polydeoxyribonucleotides |viscosupplementation |injections |model

me/cfs |diagnostic |il-8 |pge2 |scd14 |cd57 |chronic fatigue |chronic-fatigue-syndrome |risk-factors |nk cells |immune |prostaglandins |il-8 |keratinocytes |autoimmunity |expression |receptors

the-counter medications |global DNA methylation |anti-mllerian hormone |paracetamol acetaminophen |intrauterine exposure |acetylsalicylic-acid |mild analgesics |differentiation |risk |cryptorchidism

tricyclic pyrazoles |synthesis |cannabinoid receptors |cb2 antagonism |molecular modelling |cannabinoid receptor |expression |disorders |ppars

inflammation |mitochondria |peroxidation |polyphenol |sodium-induced colitis |green tea polyphenols |diet-induced obesity |nf-kappa-b |alternative medicine |oxidative stress |intestinal inflammation |colonic inflammation |antioxidant activity |ulcerative-colitis

formononetin |neuroinflanunation |nf-kappa b |er beta |nf-kappa-b |human breast-cancer |trifolium-pratense |alzheimers-disease |astragalus-membranaceus |dopaminergic-neurons |parkinsons-disease |induced apoptosis |in-vitro |cells

aerobic exercise |cyclooxygenase |low-dose aspirin |prostaglandin e-2 |skeletal muscle |nonsteroidal antiinflammatory drugs |acetylsalicylic-acid |arachidonic-acid |time-course |resistance exercise |protein-synthesis |united-states |fiber-type |pharmacokinetics |prostaglandin-e2

heme oxygenase-1 |antioxidant |xanthones |inhibitor |extracts |pericarp |agents |plants |shp-1

rcan1 |cox-2 |vascular function and stiffness |endothelial growth-factor |activated t-cells |induced cox-2 expression |smooth-muscle-cells |nuclear factor |oxidative stress |hypertensive-rats |angiotensin-ii |cyclooxygenase-2 |nfat

rat model |inflammatory hyperalgesia |central sensitization |vaginal hyperalgesia |prostaglandin e-2 |pain |expression |estrogen |hypersensitivity |mechanisms

equine nutrition |microbiota |hindgut |faeces |diet |yeast |microalgae |saccharomyces-cerevisiae supplementation |intestinal permeability |gastrointestinal-tract |fecal parameters |starch digestion |fatty-acids |high-fiber |rumen |fermentation |bacteria

d-dt |mif |spinal cord |astrocyte |inflammation |pge(2) |injury |central nervous system |cox2 |cd74 |migration inhibitory factor |prostaglandin e-2 production |crystal-structure |reduces inflammation |mif |cells |gene |ddt |expression |receptors

denatonium benzoate |anti-inflammatory |anti-hyperalgesic |prostaglandin e2 |central-nervous-system |prostaglandin e-2 |paw edema |receptors

nonsteroidal antiinflammatory drugs |cellular senescence |cancer genomics |rat colon |cox-2 |overexpression |expression |p53 |suppression |models

exercise |oxidative stress |inflammation |nutraceutical |muscle enzymes |synovial fluid |melon superoxide-dismutase |oat beta-glucan |synovial-fluid |antioxidant supplementation |oxidative stress |thoroughbred racehorses |oral supplementation |immune-response |exercise |biomarkers

eye drop |cyclodextrin |nepafenac |het-cam |ex vivo permeation studies |ocular inflammation |drug-delivery |posterior segment |cataract-surgery |hyaluronic-acid |macular edema |mucoadhesive |nanoparticles |expression |release |drops

exercise |horse |inflammation |oxidative stress |physiology |dietary nitrate supplementation |synovial-fluid |nitric-oxide |serum biomarkers |joint disease |equine joints |osteoarthritis |metabolism |proteoglycans |cytokines

4-methoxycinnamyl p-coumarate |nitric oxide |prostaglandins e-2 |cytokines |anti-inflammatory activity |macrophage |molecular-mechanisms |expression |inos |alpha |gene

Animals |Cyclooxygenase Inhibitors/pharmacology |Dinoprost/*pharmacology |Dinoprostone/*pharmacology |Female |Hypothalamo-Hypophyseal System/*drug effects/metabolism |Indomethacin/pharmacology |Lipopolysaccharides/*pharmacology |Luteinizing Hormone/*metabolism |Ovariectomy |Prostaglandin D2/*pharmacology |Rats |Rats, Wistar |Stress, Physiological/drug effects |Pge 2 |PGF 2alpha |LH pulse |hypothalamus |infectious stress

interleukin-1 type 1 receptor |lipopolysaccharide |fever |anorexia |acth |corticosterone |endothelial cells |thf alpha |interleukin-6 |pge(2) |tumor-necrosis-factor |brain endothelial-cells |prostaglandin e-2 synthesis |cytokine messenger-rna |pituitary-adrenal axis |immune-induced fever |i receptor |inflammatory response |gene-expression |deficient mice

autism |inflammation |immune dysfunction |intestinal dysfunctions |biomedical evaluation |children

Animals |*Atherosclerosis/genetics |Bacteria |Bacteroidetes |Diet, High-Fat/adverse effects |*Gastrointestinal Microbiome |Glycine/pharmacology |Liver |Mice |Mice, Inbred C57BL |Mice, Knockout |Serine |Bacteroidota |L567 |L654 |alanine aminotransferase |cholesterol |dietary fat |heart |high-fat diet |inflammation |mouse models

alzheimer's disease |multitarget drugs |cannabinoid analogues |acetylcholinesterase |molecular modelling

cyclooxygenase |low-dose aspirin |prostaglandin e-2 |resistance exercise |skeletal muscle |nonsteroidal antiinflammatory drugs |acetylsalicylic-acid |arachidonic-acid |prostaglandin synthesis |cox inhibitor |protein |adaptations |thromboxane |ibuprofen |microdialysis

intervertebral disc |degeneration |herniation |repair/regeneration |mechanical loading |inflammation |complement |paracrine signalling |intervertebral disc degeneration |bone-marrow-cells |nucleus pulposus |progenitor cells |complement |expression |disorders |il-1-beta |aggrecan |immune

Amino Acids |Animals |*Edible Insects |Fatty Acids |Insect Proteins/chemistry |Lipid Metabolism |Lipids |Liver |*Locusta migratoria/chemistry |Male |Proteins |Rats |Amino acid score |Edible insects |Fat metabolism |Migratory locust powder |Protein digestibility

Cell Line |Culture Media, Conditioned/pharmacology |Cyclooxygenase 2/metabolism |Interleukin-6/metabolism |Lipopolysaccharides/pharmacology |Microglia |*Neuroprotection |NF-kappa B/metabolism |NF-KappaB Inhibitor alpha/metabolism |Tumor Necrosis Factor-alpha/metabolism |Animals |Mice |*Quinolines/pharmacology |natural products |neuroinflammation |neurons |neuroprotection |skimmianine

artemether |neuroinflammation |bv2 microglia |ht22 hippocampal neurons |nf-kappa b |nrf2 |nf-kappa-b |cultured astrocytes |alzheimers-disease |bv-2 cells |inflammatory reactions |heme oxygenase-1 |stat3 activation |protects |nrf2 |artemisinin

activated macrophages |citrate pathway |essential oil |hydrolate |immunometabolism |inflammatory mediators |phospholipid vesicles |pistachio stalks |skin delivery

verbascoside |tak-1 |shp-1 |inos |cox 2 |nitric-oxide synthase |activated protein-kinases |ii type-2 receptor |gene-expression |gamma |phenylpropanoids |alpha

inflammation |cytokines |human |stem cell |bone marrow |in-vitro |matrix metalloproteinases |regenerative medicine |stromal cells |differentiation |therapy |immunosuppression |proliferation |activation |mechanisms

activated protein-kinase |cytosolic phospholipase a(2) |factor-kappa-b |specificity sequence |signaling pathway |ptp-sl |cyclooxygenase-2 |phosphorylation |inactivation |receptors

tyrosine phosphatase |step |cerebral ischemia |inflammation |p38 map kinase |cyclooxygenase-2 |prostaglandin e-2 |neuroprotection

aspirin |skeletal muscle |inflammation |prostaglandin e-2 |cyclooxy-genase |resolving lipid mediators |acetylsalicylic-acid |arachidonic-acid |prostaglandin synthesis |resistance exercise |older persons |time-course |variability |sex |pharmacokinetics

p-glycoprotein expression |temporal-lobe epilepsy |induced up-regulation |blood-brain-barrier |antiepileptic drugs |rat-brain |multidrug-resistance |gene-expression |cyclooxygenase-2 expression |endothelial-cells

arachidonic acid |carbamazepine |epilepsy |phenytoin |prostaglandin e-2 (pge(2)) |valproate |induced up-regulation |p-glycoprotein |rat-brain |cyclooxygenase-2 expression |induced seizures |aspirin use |acid |induction |celecoxib |cytokines

mesenchymal stromal cell |scleroderma |extracellular vesicles |exosomes |microvesicles |therapy |stem-cells |therapy



annulus fibrosus |organ culture |inflammation |mechanical loading |disc herniation |intervertebral disc degeneration |nucleus pulposus |delamination strength |winner |cells |expression |therapy |strain |model

neuroinflammation |microglia |diarylheptanoids |anti-neuroinflammatory activity |nf-kappa b |atp citrate lyase |curcumin |metathesis |inflammation |antioxidant |activation |myricanol |stress

Citric Acid/*metabolism |Humans |Hydroxybenzoates/pharmacology/*therapeutic use |Macrophages/*drug effects |NF-kappa B/*metabolism |Transfection |Wine/*analysis

resolution mass-spectrometry |essential oil |structural-characterization |antibacterial activity |antimicrobial activity |chemical-composition |down-regulation |antioxidant |l. |identification

andrographis paniculata |andrographolide |h(+)k(+)atpase |inflammation |mucin |myeloperoxidase |prostaglandin e-2 |thiols |ulcer score |lipid-peroxidation |prostanoid receptors |free-radicals |glutathione |aspirin |malondialdehyde |prostaglandins |indomethacin

chemokines |COX-2 |cytokines |mPGES-1 |neuroinflammation |PGE2

astrocytes |cox2 |hmgb1 |inflammation |spinal cord injury

trans-4-methoxycinnamaldehyde |nitric oxide |pge(2) |inos |cox-2 |carrageenan |factor c-jun |edema |transduction |mechanisms |paw

nanoparticles |inflammation |intervertebral disc |organ culture |diclofenac |low-back-pain |poly(gamma-glutamic acid) |polyelectrolyte complexes |cellular uptake |immune-responses |organ-culture |spine fusion |tgf-beta |in-vitro |delivery

hydroxycitrate |liposomes |macrophages |inflammation |antioxidant |mitochondrial citrate carrier |macrophage |metabolism |quercetin |pathway

thymoquinone |ampk alpha |ros |sirt1 |neuroinflammation |nf-kappa-b |signaling pathway |in-vivo |oxidative stress |up-regulation |cells |inflammation |protein |responses |dysfunction

microglia |neuroinflammation |prion diseases |nitric oxide |pge(2) |non-steroidal antinflammatory drugs |creutzfeldt-jakob-disease |scrapie-infected mice |microglial nadph oxidase |alzheimers-disease |oxidative stress |antiinflammatory agents |intracellular accumulation |astrocyte proliferation |cyclooxygenase-2 cox-2 |cell-proliferation

Animals |Cattle |Female |Humans |Interleukin-6/metabolism |Cell Survival |Vibration |Organ Culture Techniques |*Intervertebral Disc/metabolism |*Intervertebral Disc Degeneration/metabolism |Estrogens/pharmacology/metabolism |17beta-oestradiol |anabolism |catabolism |intervertebral disc |matrix metalloproteinases |matrix proteins |oestrogen |organ culture

killer t-cells |dendritic cells |receptor expression |nkt cells |innate |activation |ligation |immunity |cd1d

Animals |Mice |Dinoprostone |Disease Models, Animal |*Encephalitis/genetics/metabolism/prevention & control |Gliosis/complications/drug therapy |Prostaglandin-E Synthases |Seizures/drug therapy/genetics/metabolism |*Status Epilepticus/drug therapy/genetics/metabolism |Antiseizure drugs (ASDs) |Epilepsy |Epileptogenesis |Inhibitor |Microsomal prostaglandin E synthase-1 (mPGES-1) |Neuroinflammation |Neuroprotection |Prostaglandin E2 (PGE2) |Reactive gliosis |Seizures

creb |epilepsy |epileptogenesis |neurotrophin |seizure |status epilepticus |kainate-induced seizures |status epilepticus |neuronal injury |trkb |epilepsy |bdnf |inflammation |protein |models |prostaglandin-e-2

bovine corpus-luteum |iberian lynx |life-span |steroidogenic capacity |progesterone secretion |feline endometrium |induced luteolysis |in-vitro |expression |pregnancy

itb |thyroid hormone |cardiovascular function |radioactive iodine |radiation |exposure |risk |hyperthyroidism |association |adolescents |children |serum |i-131

maternal protein restriction |salt sensitivity |DNA methylation |epithelial na+ channel |cardiovascular-disease |salt-sensitivity |gene-expression |blood-pressure |adult disease |nutrition |origins |metabolism |exposure

sex |season |glucocorticoids |aldosterone |feces |serum |dolphins tursiops-truncatus |glucocorticoid concentrations |cortisol concentrations |diurnal-variations |blubber cortisol |beluga whales |base-line |stress |hormones |metabolites

allostatic load index |chronic stress |stressors |non-human primates |lemur catta |gorilla-gorilla-gorilla |oxidative stress |cortisol-levels |health |macarthur |risk

biomarker |DHEA |mortality |primate |stress

electron transport chain |mito-targeted antioxidants |oxidative stress |red coloration |sexual selection |taeniopygia guttata |mitochondrial oxidative stress |thyroid-hormones |reactive oxygen |phenotypic plasticity |growth-hormone |hypothesis |thyroxine |involvement |superoxide |ecology

body condition |channel islands |fecal hormones |nutrition |parasites |reproduction |seasonal changes |stress |fecal glucocorticoids |physiological stress |body condition |adrenocortical-response |noninvasive measurement |energetic condition |urocyon-littoralis |seasonal-changes |cortisol-levels |diverse array

animal welfare |conservation |endocrine marker |loxodonta africana |non-invasive hormone monitoring |asian elephants |comparative endocrinology |energetic condition |loxodonta-africana |stress-response |climate |drivers |diet |wild |restriction

Animals |Ethinyl Estradiol/metabolism |*Oryzias/metabolism |RNA, Messenger/metabolism |Thyroid Hormones/metabolism |Vitellogenins/metabolism |Thyroid hormone-disrupting chemical |combined effect |estrogen |in vivo |medaka |preself-feeding fry |vitellogenin

intrauterine device |levonorgestrel |postpartum contraception |human milk |breastfeeding |creamatocrit |contraception |plasma

choice

Female |Humans |Chromatography, Liquid |Pilot Projects |*Tandem Mass Spectrometry |*Levonorgestrel |Medroxyprogesterone Acetate |Contraceptives, Oral, Combined

Humans |Osteopontin |*Stevens-Johnson Syndrome/diagnosis/etiology |*Drug Hypersensitivity Syndrome/diagnosis |*Eosinophilia |*Erythema Multiforme |Stevens-Johnson syndrome |aging |drug-induced hypersensitivity syndrome |toxic epidermal necrolysis

Antioxidants |Copper |*Curcumin |Dietary Supplements |Humans |Reactive Oxygen Species |*Sirtuin 3 |Superoxide Dismutase |Supplementation |antioxidant enzymes |flavonoids |men |non-enzymatic antioxidants |oxidative stress |prooxidant/antioxidant homeostasis |training

oxidative stress |lipid peroxidation |covid-19 |intubation |mortality |respiratory syncytial virus |airway epithelial-cells |oxidative stress |induction

sodium arsenite |parus major |antioxidants |cat |gpx |telomere length |lead-exposure |free-radicals |damage |metals |pcr |mechanisms |expression |biomarkers |toxicity

Nafld |biomarkers |lipid peroxidation |oxidative stress |steatosis

low molecular weight heparin |myeloperoxidase |prostate cancer |rivaroxaban |thrombosis |neutrophil extracellular traps |venous thromboembolism |tissue factor |cancer-patients |binding protein |DNA traps |prostate |association |coagulation |activation

3 alpha,5 alpha-thp |crf |hpa axis |extrahypothalamic crf |sex differences

schizophrenia |first-episode antipsychotic-naive |neurosteroids |pregnenolone |progesterone |allopregnanolone |cortisol dehydroepiandrosterone dehydroepiandrosterone sulfate |traumatic brain-injury |rat nucleus-accumbens |neuroactive steroids |dopamine release |cerebral-cortex |neurosteroid allopregnanolone |mass-spectrometry |gaba(a) receptors |negative symptoms |female rats

environmental stress |corticosterone |allopregnanolone |predator odor |foot shock |tail pinch |pituitary-adrenal axis |corticotropin-releasing-factor |tail suspension test |alcohol-drinking |restraint stress |corticosterone levels |voluntary ethanol |footshock stress |behavior |gender

allopregnanolone |type i 5 alpha-reductase inhibitor |sociability deficit |restricted repetitive behavior |autism spectrum disorder |animal model |social-isolation |steroid 5-alpha-reductase |sex-differences |fear memory |mouse model |deficit |stress |expression |attention |children

gaba(a) receptors |neuroactive steroids |itch |neurosteroids |pruritus |ethanol |mice |subtypes |progesterone |inflammation

allopregnanolone |gaba |glutamate |ketamine |maternal separation with early weaning |postpartum depression |adult hippocampal neurogenesis |serum allopregnanolone |perinatal depression |neurotrophic factor |pregnancy |ketamine |stress |glutamate |symptoms |women

multiple sclerosis |experimental autoimmune encephalomyelitis |xbd173 |tspo |neurodegeneration |neuroinflammation |18 kda tspo |peripheral benzodiazepine-receptors |traumatic brain-injury |therapeutic target |cell-death |allopregnanolone |progesterone |neurosteroids |expression |microglia

dentate gyrus |18 kda translocator protein |allopregnanolone |anxiety and depression |tail suspension test |mouse model |therapeutic target |prefrontal cortex |potent ligand |knock-down |follow-up |in-vitro |allopregnanolone |neurogenesis

postpartum depression |translocator protein (18 kda) |yl-ipa08 |neurosteroid |antidepressant-like |potent ligand |stress |allopregnanolone |withdrawal |serotonin |pregnancy |tspo |neurosteroids |symptoms

tspo |depression |allopregnanolone |dendritic complexity |fast-onset antidepressant |18 kda |mammalian target |receptor |ligand |ac-5216 |allopregnanolone |involvement |depression |ketamine |tspo

pregnancy |postpartum |allopregnanolone |hormones |depression |anxiety |serum allopregnanolone |postpartum depression |sleep quality |pregnancy |women |disorders |risk

hypoxic ventilatory response |gaba-a receptor |brain-stem |carotid-body |apnea frequency |intermittent hypoxia |neuroactive steroids |adenosine a(2a) |critical period |nervous-system

koumine |anxiety |translocator protein 18 kda |neurosteroid |hypothalamic-pituitary-adrenal axis |gelsemium-elegans benth. |open-field |disorders |alkaloids |behavior |maze

tspo |5-ht |allopregnanolone |anxiety |protein 18 kda |antidepressant-like |anxiety disorders |potent ligand |animal-models |receptor |ac-5216 |mice |pharmacology |involvement



tspo |etifoxine |lps |neuroinflammation |neurosteroid |protein 18 kda |gaba(a) receptors |neuroinflammation |lipopolysaccharide |impairment |mechanisms |ro5-4864 |binding |roles |zbd-2

tspo |lps |neuroinflammation |cognition |allopregnanolone |finasteride |positron-emission-tomography |traumatic brain-injury |alzheimers-disease |microglial activation |translocator protein |mouse model |in-vivo |allopregnanolone concentrations |benzodiazepine receptors |progesterone-receptors

major depressive disorder |neurosteroid |chronic unpredictable stress |neuroplasticity |translocator protein 18 kda (tspo) |chronic mild stress |depression-like behavior |anxiety-like behavior |forced swim test |gene-expression |model relevant |allopregnanolone |neurosteroids |mice |disorder

aging |alzheimer's disease |inflammation |steroid hormones |enzyme regulation |progesterone |neurosteroid |cognitive function |steroidogenic enzymes |mouse model |in-vitro |neuroinflammation |expression |proteins |memory |neurosteroids |biosynthesis |inhibition

Animals |Brain-Derived Neurotrophic Factor/physiology |Cerebral Cortex/*physiology |GABA-A Receptor Agonists/administration & dosage |Hippocampus/*physiology |Male |Maze Learning/*physiology |Mice, Knockout |Muscimol/administration & dosage |Progesterone/*administration & dosage |Receptors, GABA-A/*physiology |Receptors, Progesterone/genetics/*physiology |Spatial Memory/*physiology |T-maze |allopregnanolone |brain-derived neurotrophic factor |hippocampus |memory |object recognition |prefrontal cortex

bone metabolic diseases |hiv |calcaneal ultrasound |tubular impairment |resource-limited setting |bone-mineral density |tenofovir disoproxil fumarate |abacavir-lamivudine |hiv-infection |adults |fractures |ultrasound |therapy |women |naive

bariatric |gastric bypass |nutritional status |vitamins |minerals |dietary fiber supplementation |copper supplementation |bariatric surgery |iron-absorption |adipose-tissue |osteopontin |inflammation |obesity |deficiency |expression

Animals |Child |Drinking Water/*analysis |Female |Humans |Kidney/drug effects/*physiology |Male |Rats |Rats, Wistar |Rhodium/analysis/*metabolism/toxicity |Water Pollutants, Chemical/analysis/*metabolism/toxicity |Albumin |Kidney |Retinol Binding Protein |Rhodium |beta2-Microglobulin

alpha-carotene |beta-carotene |plant carotenoids |pyridoxal-5 '-phosphate |retinol |retinol isotope dilution |school-age children |zambia |isotope-dilution methodology |beta-carotene |filipino schoolchildren |macaca-mulatta |diet |nutrition |malaria |hypercarotenemia |micronutrients |intervention

Acute Kidney Injury/*diagnosis/urine |Adult |Biomarkers/*urine |Case-Control Studies |Female |Follow-Up Studies |Graft Rejection/*diagnosis/urine |Humans |Immunoglobulin Light Chains/*urine |*Kidney Transplantation |Male |Middle Aged |Prognosis |Prospective Studies |ROC Curve |acute kidney injury |acute rejection |acute tubular necrosis |biomarker |kidney transplant |urine free light chains

dheas |epiandrosterone |estradiol |estrone |glycemia |homa index |inhibin b |insulinemia |testosterone |polycystic-ovary-syndrome |endogenous sex-hormones |alpha-lipoic acid |older men |testosterone treatment |insulin |women |risk |physiology |cells

sulfide |nitric oxide |nitroxyl |redox |gasotransmitter |nitrosohydroxylamine-n-sulfonate |nitric-oxide donors |hydrogen-sulfide |s-nitrosothiols |nitrogen monoxide |zur kenntnis |in-vivo |sulfur |chemistry |h2s

alzheimer's disease |cgmp |phosphodiesterase 5 inhibitors |tau |vardenafil |cyclic adenosine-monophosphate |memory |cgmp |aggregation |ability |camp |time

chlamydomonas reinhardtii |volvox carteri |two-component system |chlamyopsin |optogenetics |volvox-carteri |chlamydomonas-reinhardtii |nitrate reductase |adenylyl-cyclase |gene-expression |fusion protein |photoreceptor |purification |tool |phosphodiesterase

Animals |*Caenorhabditis elegans/metabolism |*Caenorhabditis elegans Proteins/metabolism |Calcium/metabolism |Cyclic GMP/metabolism |Cyclic GMP-Dependent Protein Kinases/genetics/metabolism |Hypoxia |Oxygen/metabolism |Reactive Oxygen Species/metabolism

anopheles |malaria |abscisic acid |aba |lifespan |fecundity |development |yellow-fever mosquito |programmed cell-death |aedes-aegypti |previtellogenic development |egg development |s6 kinase |fat-body |malaria |vector |metamorphosis

Animals |Codon, Terminator |*Drosophila/genetics/metabolism |Drosophila Proteins/genetics/metabolism |Ecdysone |Gene Expression Regulation |Transcription Factors/genetics/metabolism |Drosophila |Gene expression |Intrinsically disordered region |Metamorphosis |Oct |Pou |Steroidogenesis |Stop codon readthrough |Transcription factor

cyclic gmp-amp |interferon response |catalytic subunit |protein |bioconductor |inflammation |recognition |infection |synthase |damage

Humans |Mice |Animals |*Immune Checkpoint Inhibitors/pharmacology/therapeutic use |B7-H1 Antigen/metabolism |Naphthyridines |Benzothiazoles |*Colorectal Neoplasms/drug therapy/genetics |Tumor Microenvironment |Cx-5461 |Colorectal cancer |G-quadruplex |Immunotherapy |Pd-l1

Humans |*Nucleotidyltransferases/metabolism |Immunity, Innate |*Neoplasms/genetics |DNA/metabolism |Proto-Oncogenes |Cancer immunotherapy |Immunology |Innate immunity |Oncology

DNA Replication |*DNA, Single-Stranded |Genomic Instability |Humans |Immunity, Innate |Nucleotidyltransferases/genetics/metabolism |*Processing Bodies

Mice |Animals |*Gasdermins |Membrane Proteins/metabolism |Signal Transduction |Nucleotidyltransferases/genetics/metabolism |*Interferon Type I/metabolism |Immunity, Innate |CD209a |Stat1 |Sting |gasdermin D |type I IFN

Animals |Female |Immunity |Interferon Regulatory Factor-3/metabolism |Interferon Type I/*immunology/metabolism |Membrane Proteins/*immunology/metabolism |Mice |Mice, Inbred C57BL |Mice, Knockout |Nucleotidyltransferases/*immunology/metabolism |Protein Serine-Threonine Kinases/metabolism |Schistosomiasis/*immunology/*parasitology |Schistosomiasis japonica/*immunology |Signal Transduction

Humans |High-Throughput Screening Assays |*Triazines |*Alanine/analogs & derivatives |*Nucleotidyltransferases/metabolism |Interferons/immunology |Cisplatin/administration & dosage |*Antineoplastic Agents/administration & dosage |CD8-Positive T-Lymphocytes/drug effects/immunology |Tumor Cells, Cultured/drug effects |*Neoplasms/drug therapy |CP: Cancer |brivanib |cGAS |chemosensitization |cyclic GMP-AMP synthase |platinum |type I IFN response

CP: Immunology |CP: Molecular biology |DNA binding |Otud3 |TurboID |cGAS |cytosolic DNA complex |deubiquitinase |innate immune response |proximity labeling |ubiquitination

Adenosine Triphosphate |Animals |DNA/metabolism |Humans |Interferons/metabolism |*Membrane Transport Proteins/genetics/metabolism |Mice |*Multidrug Resistance-Associated Proteins/genetics/metabolism |*Nucleotides, Cyclic/metabolism |Nucleotidyltransferases/genetics/metabolism |Abcc1 |Aicardi-Goutieres syndrome |Mrp1 |Sting |cGAMP |cGAS |interferons

DNA-damage |r-loops |transcription |recognition |regulators |mechanism |autophagy |pathway

gmp-amp synthase |immune DNA sensor |c-di-gmp |inorganic-phosphate |interferon response |cgas |2nd-messenger |mechanism |reveals |assay

Animals |Mice |DNA/metabolism |*Immunity, Innate |*Inflammatory Bowel Diseases/drug therapy |*Nucleotidyltransferases/antagonists & inhibitors |Signal Transduction |Pyrroles/chemistry/pharmacology |Pyrazines/chemistry/pharmacology |covalent inhibitor |cyclic GMP-AMP synthase |high-throughput screening |inflammatory bowel disease

garlic derived exosome-like nanoparticles |phosphatidic acid |microglial cells |basp1 |c-myc |ido1 |ahr |sting |mitochondria |gut/brain axis |brain inflammation |obesity |aryl-hydrocarbon receptor |oxidative stress |DNA-damage |indoleamine 2,3-dioxygenase |mitochondrial dysfunction |gene-expression |c-myc |brain |cells |inflammation

Adult |Animals |Base Sequence |Cells, Cultured |DNA |Humans |Mice |Nucleotidyltransferases/*antagonists & inhibitors |Oligonucleotides, Antisense/*chemistry |Signal Transduction |Toll-Like Receptor 3/antagonists & inhibitors |Toll-Like Receptor 7/antagonists & inhibitors |Toll-Like Receptor 9/*antagonists & inhibitors

cyclic gmp-amp |sensor cgas |DNA sensor |synthase |inflammation |recognition |senescence |reveals |cells |hiv-1

cyclic gmp-amp |cytosolic DNA sensor |poly(adp-ribose) polymerase |protein-kinase |structural basis |innate |recognition |repair |2nd-messenger |cells

Animals |Humans |*Pseudomonas aeruginosa/metabolism |Interleukin-1beta/metabolism |*Proto-Oncogene Proteins c-akt/metabolism |Signal Transduction |Membrane Proteins/metabolism |Nucleotidyltransferases/metabolism |Interferon Regulatory Factor-3/metabolism |Interferon-beta/metabolism |Immunity, Innate |Mammals/metabolism |Akt |AKT signaling |IFN-beta |IL-1beta |Pseudomonas aeruginosa |cGAMP

cyclic gmp-amp |double-stranded DNA |exonuclease trex1 |structural basis |2nd-messenger |synthase |reveals |disease |complex |binding

Animals; *Bacteria/immunology/virology; *Bacteriophages/physiology; Immunity; Nucleotidyltransferases/metabolism; Cbass; Pseudomonas aeruginosa; acb; anti-CBASS; anti-phage immunity; bacteriophage; cGAS; capsid; escapers; innate immunity

*Nucleotidyltransferases/metabolism |*Immunity, Innate |DNA/chemistry

Animals |Female |Male |Mice |Agouti-Related Protein/genetics |Body Weight |Fatty Acids/metabolism |*Neurons |*Thirst |*Carnitine O-Palmitoyltransferase/genetics |Eating |Sex Factors |AgRP neurons |Cpt1a |Energy balance |Fatty acid metabolism |Food intake |Thirst

group box-1 protein |clinical characteristics |endothelial injury |kidney injury |inflammation |dysfunction |mediators |receptor |hmgb1

Antioxidant |Chromium toxicity |Herbal medicine |Pro-inflammatory cytokines

Animals |Rats |*Crataegus/chemistry |Diabetes Mellitus, Experimental/pathology |*Diabetic Nephropathies/therapy |Insulin Resistance |*MicroRNAs/genetics/metabolism |*Myocardial Reperfusion Injury/pathology/therapy |NF-E2-Related Factor 2 |Oxidative Stress |Plant Extracts/adverse effects |Renal Insufficiency |*Physical Conditioning, Animal |Diabetes |Exercise training |Kidney injury |Myocardial ischemia-reperfusion |l-arginine

glucose-transport activity |renin-angiotensin system |capillary density |promotes obesity |visceral fat |weight-gain |resistance |rats |redistribution |susceptibility

Animals |*Diabetes Mellitus, Experimental/complications/drug therapy/pathology |*Diabetic Nephropathies/drug therapy/pathology |Endoplasmic Reticulum Stress |Fibrosis |Humans |Kidney/pathology |Losartan |Mice |Protein Kinase Inhibitors/pharmacology |Proto-Oncogene Proteins c-fyn/genetics/metabolism |Rats |src-Family Kinases/metabolism

chronic kidney disease |hypertension |hypertrophy |oxidative stress |extracellular sod |extracellular-superoxide dismutase |oxidative stress |cardiovascular-disease |cardiac-hypertrophy |heart-failure |risk-factor |protects |salt |overexpression |inflammation

creg1 |cellular senescence |renal dysfunction |brown adipocyte |age-related obesity

contrast media |acute kidney injury |resveratrol |oxidative stress |apoptosis |sirt1 |acute kidney injury |sirt1 activation |pgc-1-alpha |mitochondrial |transcription |recovery |pathophysiology |homeostasis |apoptosis |protects



prx3 deficiency |oxidative stress |macrophage activation |ckd |renal fibrosis |oxidative stress |tubulointerstitial fibrosis |mitochondrial biogenesis |obstructive nephropathy |interstitial fibrosis |ureteral obstruction |insights |overexpression |polarization

smooth-muscle-cells |arrest-specific gene-6 |phosphate-induced calcification |arterial medial calcification |osteogenic differentiation |cardiovascular mortality |diabetic-nephropathy |aortic calcification |gender-differences |all-cause

Adaptor Proteins, Signal Transducing |Animals |Carrier Proteins/genetics/physiology |Cell Differentiation |Diabetes Mellitus, Type 2/complications/genetics |Diabetic Nephropathies/drug therapy/*etiology/prevention & control |Disease Models, Animal |Endoplasmic Reticulum/metabolism |Enzyme Activation |Glomerular Basement Membrane/pathology |Glomerular Mesangium/pathology |Male |Mechanistic Target of Rapamycin Complex 1 |Membrane Proteins/metabolism |Mice |Mice, Inbred C57BL |Mice, Knockout |Mice, Mutant Strains |Multiprotein Complexes |Phosphorylation |Podocytes/drug effects/*enzymology/pathology/physiology |Protein Processing, Post-Translational |Proteins/antagonists & inhibitors/*physiology |Regulatory-Associated Protein of mTOR |Ribosomal Protein S6 Kinases/metabolism |Sirolimus/therapeutic use |TOR Serine-Threonine Kinases |Tuberous Sclerosis Complex 1 Protein |Tumor Suppressor Proteins/deficiency/genetics/physiology

regulatory t-cells |tubular epithelial-cells |innate immune-response |acute-renal-failure |dendritic cells |in-vivo |mice |activation |expression |b7-h1

renal interstitial fibrosis |small-molecule inhibitor |obstructive nephropathy |ureteral obstruction |deficiency |pai-1 |disease |mice |benefits

prostaglandin e-2 |15-pgdh inhibitor |contrast media |acute kidney injury |prostaglandin e-2 |induced nephropathy |risk |definition |media |ep3

glomerular hyperfiltration |diabetes-mellitus |obese-patients |insulin |cells |hyperglycemia |accumulation |inhibitor |fibrosis |kidneys

Animals |Humans |Kidney/pathology |*Mesenchymal Stem Cells/metabolism |Mice |Obesity/metabolism |*Renal Artery Obstruction/metabolism/pathology |Vascular Endothelial Growth Factor A

Animals |Rats |Diet |Glycogen Synthase Kinase 3 beta/metabolism |Kidney Glomerulus/pathology |*Low Density Lipoprotein Receptor-Related Protein-2/metabolism |Obesity/metabolism |*Proteinuria/metabolism |Rats, Zucker |Receptor, Angiotensin, Type 1/metabolism |*Receptor, Angiotensin, Type 2/metabolism |Sodium Chloride, Dietary/pharmacology

Ischemic acute kidney injury |chronic kidney disease |ischemia-reperfusion injury |recovery |repair

AMP-Activated Protein Kinases |Animals |Antioxidants/*metabolism |Blood Glucose |Body Weight |*Bone Marrow Transplantation |Diabetes Mellitus, Experimental/metabolism/*therapy |Heme Oxygenase-1/genetics/*metabolism |Insulin/metabolism |Kidney/metabolism/pathology |Lymphocytes/physiology |Mice |Nitric Oxide Synthase/genetics/metabolism |Pancreas/metabolism/pathology |Phosphorylation |Protein Serine-Threonine Kinases/metabolism |Proto-Oncogene Proteins c-akt/metabolism |*Stem Cell Transplantation |Thymus Gland/pathology/transplantation |Up-Regulation |Ho-1 |Ibm-bmt+tt |antioxidant |diabetic nephropathy.

animal model |higa mouse |iga nephropathy |proteomics |animal-model |ddy mice |system |identification |activation |expression |matrix

Cellular Senescence/genetics/*physiology |Endothelial Cells/*drug effects/*metabolism |Forkhead Box Protein O1 |Forkhead Transcription Factors/genetics/*metabolism |Glucose/*pharmacology |Mitochondrial Proteins/genetics |Oxidative Stress/genetics |Sirtuin 1/genetics |Sirtuin 2/genetics |Sirtuin 3/genetics |Sirtuins/genetics |p300-CBP Transcription Factors/genetics/*metabolism

endothelin-1 |endothelin receptors |kidney fibrosis |unilateral ureter occlusion |adenine-induced nephropathy |thick ascending limb |angiotensin-ii |messenger-rna |etb-receptor |injury |mechanisms |inhibition |expression |growth |mice

8,11,14-Eicosatrienoic Acid/*analogs & derivatives/analysis/metabolism |Animals |Asthma/*drug therapy/metabolism |Bronchoconstriction/drug effects |Eosinophilia/drug therapy |Female |Fullerenes/*pharmacology/therapeutic use |Immunoglobulin E/biosynthesis/blood |Mice |Mice, Inbred BALB C |Mice, Inbred C57BL

acute chest syndrome |heme |crisis

artesunate |microglia |pge(2) |cox-2 |mpges-1 |nf-kappa b |p38 mapk |nf-kappa-b |antimalarial agent artesunate |messenger-rna expressions |sepsis model mice |inflammatory diseases |therapeutic target |mouse model |p38 |protein |kinase

Animals |Cell Line |Cell Separation |Cells, Cultured |*Cord Blood Stem Cell Transplantation |Cytokines/metabolism |Diabetes Mellitus, Experimental/complications/metabolism/pathology/*therapy |Diabetic Nephropathies/*prevention & control |*Epithelial-Mesenchymal Transition |Extracellular Matrix/metabolism |Fetal Blood/cytology |Graft Survival |Humans |Hypertrophy |Kidney/metabolism/*pathology |Male |*Mesenchymal Stem Cell Transplantation |*Paracrine Communication |Random Allocation |Rats |Rats, Sprague-Dawley |Recombinant Proteins/metabolism |Transforming Growth Factor beta1/genetics/metabolism

Aged |Aged, 80 and over |Case-Control Studies |Complement Factor H/genetics |Female |*Genetic Predisposition to Disease |Haplotypes |Heterozygote |High-Throughput Nucleotide Sequencing |Humans |Linkage Disequilibrium |Macular Degeneration/*genetics/pathology |Male |Middle Aged |Mutation, Missense |*Penetrance |Polymorphism, Single Nucleotide |Principal Component Analysis |Risk Factors |Sequence Analysis, DNA

filtration-rate |transcutaneous measurement |fitc-sinistrin |renal-function |cyanine dyes |living mice |tomography |generation |biomarkers |protein

acute kidney injury |chronic kidney disease |intravital multiphoton microscopyoxidative stress |metabolism |mitochondria |contrast-induced nephropathy |oxidative stress |heme oxygenase-1 |redox state |ppar-gamma |fluorescence |disease |acetylcysteine |cells |nadh

coronary artery stenosis |renovascular hypertension |renal fibrosis |renal-function |revascularization |inflammation |dysfunction |hypercholesterolemia |atherosclerosis |hemodynamics |mechanisms |disease |injury

carbon-monoxide |heme oxygenase-1 |tyrosine kinase |renal fibrosis |cell-death |activation |apoptosis |protects |sepsis |mice

acute kidney injury |carbon monoxide |er stress |oxidative stress |endoplasmic-reticulum stress |heme oxygenase-1 |renal-failure |cell-death |apoptosis |activation |sepsis |kinase |expression |lung

Animals |Humans |Mice |*Acute Kidney Injury/genetics/metabolism |*Connective Tissue Growth Factor/genetics/metabolism |*DNA Damage |Fibrosis |Kidney/pathology |Mice, Inbred C57BL |*Reperfusion Injury/pathology |DNA damage response |cellular communication network factor 2 |cellular senescence |chronic kidney disease |ischemia-reperfusion injury |tubulointerstitial fibrosis

brain-damage |potential mechanisms |neuroprotection |immature |outcomes |injury |hypothermia |activation |disorder |recovery

protein-kinase n1 |cell-adhesion |small gtpase |neurotransmitter release |eukaryotic chemotaxis |membrane trafficking |leukocyte migration |vessel wall |recruitment |integrins

toxicity |chemotherapy |identification |metabolism |cancer |injury

regulatory t-cells |septic shock |improves survival |pd-1 |mortality |apoptosis |outcomes |burden

mesenchymal stem cells |extracellular vesicles |renal artery stenosis |stem-cells |microvesicles protect |therapeutic-efficacy |renal fibrosis |necroptosis

brain tumour |cell death |late effects |neuroinflammation |radiotherapy |long-term |cranial irradiation |radiation-therapy |cns malignancies |hypoxia-ischemia |young |neurogenesis |adult |radiotherapy |survivors

dynamin-related protein-1 |electron-transport chain |mesenchymal stem-cells |mitochondrial fission |epithelial-cells |artery stenosis |injury |apoptosis |regeneration |astrocytes

kidney |microvascular injury |senescence |cellular senescence |secretory phenotype |stem-cells |progression |expression |fibrosis |disease

albuminuria |endothelial cells |permeability |transcription factors |transgenic mice

Acute exercise |chronic kidney disease |continuous moderate-intensity exercise |high-intensity interval exercise |renal filtration |renal health

*Acute Kidney Injury/pathology |Adenine/metabolism |Animals |Biomarkers |DNA, Mitochondrial/genetics/metabolism |Deoxyribonucleases/metabolism |Kidney/metabolism |*Reperfusion Injury/pathology

Animals |Cell Line |Collagen Type I/metabolism |Drugs, Chinese Herbal/*pharmacology |Fibronectins/genetics/*metabolism |Fibrosis |Kidney Diseases/*drug therapy/metabolism/*pathology |Kidney Tubules/drug effects/metabolism/pathology |Losartan/pharmacology |Male |Medicine, Chinese Traditional |Medicine, Korean Traditional |Mice, Inbred C57BL |Muscle, Skeletal/cytology/*metabolism/physiopathology |Peroxisome Proliferator-Activated Receptor Gamma Coactivator 1-alpha/metabolism |Transforming Growth Factor beta/genetics/metabolism |Ureteral Obstruction/pathology |Herbal product |Irisin |Kidney fibrosis |Muscle atrophy |PGC1alpha

chronic kidney-disease |diagnostic fluid |serum creatinine |failure |injury |hemodialysis |validation |utility |drugs |acid

systemic-lupus-erythematosus |collagen-induced arthritis |b-cells |t-cells |disease-activity |endothelial-cells |dendritic cells |messenger-rna |autoimmune |expression

blood substitutes |blood viscosity |cardiac function |hemorrhagic shock |rheology |small-volume resuscitation |exchange-transfusion |cardiac-function |viscosity |morbidity |mortality |stiffness |pressure

gilts |puberty |exogenous gonadotrophins |serum anti-mullerian hormone |ovarian reserve |size

Oestrogen |ERα |Cough |Guinea pigs |Fulvestrant |Danazol

cyclic gmp |estradiol |heart failure |non-nuclear signaling |sgc stimulator |guanylate-cyclase stimulator |heart-failure |cardiomyocyte hypertrophy |ejection fraction |sildenafil |estradiol |activation |membrane |growth |cgmp

cattle |follicle |high fecundity |deviation |protein 15 gene |dominant follicle |stimulating-hormone |x-chromosome |ovarian characteristics |fluid factors |major genes |merino ewes |gdf9 gene |cattle

cow |oviduct |estrogen |progesterone |sex steroid hormone receptor

Animals |Arginine/metabolism |Cattle |*Cattle Diseases/metabolism |Female |*Follicular Fluid/metabolism |Humans |Lactation |Metabolome |Obesity/metabolism/veterinary |Pregnancy |Reactive Oxygen Species/metabolism |beef cow |body condition score |fertility |maternal circulation |metabolomics |preovulatory follicle

aromatase |estradiol |exogenous gonadotropins |follicle |gilt |mares serum gonadotropin |reproductive-performance |cytochrome-p450 enzymes |body-weight |1st estrus |puberty |age |combination |expression |aromatase

oxytocin |vasopressin |vitellogenesis |17 beta-estradiol |mud crab |crustacean hyperglycemic hormone |final oocyte maturation |molecular-cloning |immunoreactive system |functional expression |vasopressin-like |oxytocin |vasotocin |steroids |ligand



Animals |Epithelial Cells/metabolism |Male |Mice |Prostate/metabolism/pathology |*Prostatic Neoplasms/metabolism/pathology |*Receptors, Androgen/metabolism |*Stromal Cells/metabolism |CP: Cancer |Myc |Pi3k |androgen receptor |hormonal carcinogenesis |luminal cell |mouse models |prostate cancer |single cell |stroma

anovular |follicle |dairy cow |prostaglandin |timed artificial-insemination |luteinizing-hormone |granulosa-cells |body condition |progesterone |expression |fertility |reproduction |estradiol |ovulation

cyclosporine nephrotoxicity |dpp-4 |da-1229 |inflammation |fibrosis |oxidative stress |iv inhibitor |oxidative stress |dpp4 |injury |inflammation |blockade |protects |model

breast cancer |metastasis |cytokines |tumor microenvironment |bisphenol a |endocrine disruptors |human macrophages |exposure |cytokine |cells |modulation |expression |carcinoma |migration |estrogen |biology

regulatory t-cells |mammary-gland development |cancer immunosurveillance |exposure |estrogen |alters |differentiation |autoimmunity |progression |induction

Adenosine Triphosphate/analysis |Animals |Cattle |DNA, Mitochondrial |*Estradiol |Female |*Follicular Fluid/metabolism |Gonadotropin-Releasing Hormone/pharmacology |Lactation |Oocytes |Progesterone |cumulus-oocyte complex metabolism |estradiol |follicular fluid metabolome |induced ovulation |preovulatory follicle

estradiol |severe asthma |postmenopausal asthma |sputum |oxidative stress |sex-hormones |progesterone |testosterone |inflammation |standardization |associations |estradiol |estrogen |obesity

laying hen |light |wavelength |growth |egg production |gonadotropin-inhibitory hormone |follicle-stimulating-hormone |laying hens kept |egg quality |monochromatic light |domestic hen |luteinizing-hormone |conventional cages |ovarian morphology |gallus-domesticus

Vitamin B1 |deficiency |mouse |oocyte meiosis |oocyte quality

sp1 |estradiol (e2) |micrornas |cd44 |rnf4 |lung cancer |transcription factor sp1 |estrogen-receptor-alpha |long noncoding rna |aromatase expression |breast |women

buffalo |superovulation |embryos |prostaglandin |follicular dynamics |multiple ovulation |prostaglandin-f |transport |embryo |oviduct |expression |receptors |induction |growth

glutathione |nucleus |proliferating cell nuclear antigen ( pcna) |cell cycle |overexpression |thioredoxin o1 |tobacco by-2 cells |endosperm-specific genes |arabidopsis-thaliana |reactive oxygen |redox regulation |molecular-cloning |oxidative stress |seed development |by-2 cells |s-phase |glutathione

dj-1 |early-onset parkinsonism |mitochondrial complex i |mitochondrial disease |oxidative stress |complex i deficiency |parkinsons-disease |oxidized glutathione |brain mitochondria |atp synthesis |protein dj-1 |genes |localization |mutations |mitophagy

Animals |Chiroptera/*physiology |Dose-Response Relationship, Drug |Finland |Food Chain |Geologic Sediments/analysis |Immune Tolerance/*drug effects |Mass Spectrometry |Organotin Compounds/pharmacokinetics/*toxicity |Oxidative Stress/*drug effects |Trialkyltin Compounds/pharmacokinetics/toxicity |Water Pollutants, Chemical/toxicity

chiroptera |redox status |oxidative damage |immune defence |ectoparasites |history trade-offs |oxidative stress |myotis-daubentonii |life-history |antioxidant defenses |protein |enzyme |host |longevity |tissue

Amn |NAD(P)H coenzyme Q oxidoreductase 1 |X-ald |cALD |ferroptosis |glutathione |glutathione peroxidase 4 |lipid peroxidation |oxidative stress

friedreich ataxia |oxidative stress |neurodegenerative disease |nrf2 |glutathione |frataxin deficiency leads |oxidative stress |drosophila model |nrf2 expression |cell |peroxidation |glutathione |astrocytes |pathology |repeat

antioxidants |birds |lead |metals |phagocytosis |oxidative status |protein damage |ros |heavy-metal pollution |flycatchers ficedula-hypoleuca |lipid-peroxidation |immune-response |insectivorous passerines |northern sweden |nesting birds |elisa method |stress |nestlings

Animals |Antioxidants/*metabolism |Arsenic/*blood |Chromatography, High Pressure Liquid |Environmental Pollutants/*blood |Feces/chemistry |Finland |Mass Spectrometry |Metals, Heavy/*blood |Songbirds/growth & development/*metabolism |Species Specificity

aging |life cycle |longitudinal |maturity |oxidative stress |early growth-conditions |oxidative stress |superoxide-dismutase |brood size |age |assay |senescence |dynamics |survival |acid

limnocalanus macrurus |zooplankton |oxidative stress biomarkers |baltic sea |hydrophobic organic contaminants |xylenol orange method |gulf-of-california |environmental stressors |glutathione-reductase |tigriopus-japonicus |eurytemora-affinis |heavy-metals |expression |calanoida

captive asian elephants |ranging african elephants |loxodonta-africana |noninvasive assessment |enzyme-immunoassay |stress |metabolites |maximus |serum |cortisol

animal welfare |glucocorticoids |human-animal interactions |human-animal relationships |mahout |physiology |animal relationships |worldwide |stress

asian elephant |immunoglobulin a |glucocorticoids |saliva |feces |tourism |welfare |iga secretion |cortisol |stress |restraint |maximus |plasma |corticosterone |transportation |endocrinology |temperature

elephas maximus |hormones |offspring |sex ratio |sociality |stress |stress |behavior |brain |bonds |musth |testosterone |evolution |responses |dynamics |ecology

salivary cortisol secretion |noninvasive assessment |stress responses |behavior |welfare |maximus |indicators |hormones |choice |serum

enzyme-immunoassay |in-vitro |endometrial hyperplasia |dasyatis-americana |atlantic stingray |progesterone |estradiol |dogfish |plasma |serum

sperm |cryopreservation |elasmobranch |semen |testosterone |dasyatis-americana |spermatozoa |motility |behavior |shark |semen |preservation |boar |bull

organic contaminants |great-lakes |fish |water |pharmaceuticals |disruption |zebrafish |survival |effluent |growth

asian elephant |glucocorticoids |immunoassay |immunoglobulin a |well-being |fecal glucocorticoid metabolites |noninvasive assessment |enzyme-immunoassay |stress |cortisol |iga |corticosterone |immunity |welfare |quantification

crocodilians |fecal hormone metabolites |zoo management |lizards sceloporus-occidentalis |plasma testosterone levels |noninvasive assessment |american alligator |glucocorticoid metabolites |corticosterone levels |breeding activities |stress hormones |sex-differences |chelonia-mydas

Adult |Animals |Humans |Dehydroepiandrosterone Sulfate |*Pan troglodytes |*Hydrocortisone |Steroids |Cognition |Sulfates |Aging |Chimpanzee |Cortisol |Dehydroepiandrosterone-sulfate |Steroid hormones

anthropogenic impact |blubber hormones |entanglement |north atlantic right whale |steroid hormone extraction |validation |eubalaena-glacialis |progesterone concentrations |fecal glucocorticoids |pregnancy |testosterone |validation |biomarker |cortisol |samples

Animals |Endocrine System |Gastrointestinal Tract |*Hormones/metabolism |Solvents/metabolism |*Whales/metabolism |Baleen hormone |Conservation physiology |Extraction efficiency |Progesterone |Small sample effect |Steroids |Validation

Animals |Body Temperature |Corticosterone |Female |Gonadal Steroid Hormones |*Lizards |Male |Reproduction |Seasons |Testosterone

Animals |*Elephants/metabolism |Feces |Glucocorticoids

elephant |prolactin |neurohormones |infertility |pituitary |ovarian acyclicity |salivary cortisol |nervous-system |estrous-cycle |maximus |secretion |hormone |endocrinology |mechanisms |biomarkers



Abstract

Loss of brain glutathione has been associated with cognitive decline and neuronal death during aging and neurodegenerative diseases. However, whether decreased glutathione precedes or follows neuronal dysfunction has not been unambiguously elucidated. Previous attempts to address this issue were approached by fully eliminating glutathione, a strategy causing abrupt lethality or premature neuronal death that led to multiple interpretations. To overcome this drawback, here we aimed to moderately decrease glutathione content by genetically knocking down the rate-limiting enzyme of glutathione biosynthesis in mouse neurons in vivo. Biochemical and morphological analyses of the brain revealed a modest glutathione decrease and redox stress throughout the hippocampus, although neuronal dendrite disruption and glial activation was confined to the hippocampal CA1 layer. Furthermore, the behavioral characterization exhibited signs consistent with cognitive impairment. These results indicate that the hippocampal neurons

Baleen whales are vulnerable to environmental impacts due to low fecundity, capital breeding strategies, and their reliance on a large amount of prey resources over large spatial scales. There has been growing interest in monitoring health and physiological stress in these species but, to date, few measures have been validated. The purpose of this study was to examine whether blubber cortisol could be used as a measure of physiological stress in humpback whales. Cortisol concentrations were initially compared between live, presumably 'healthy' whales (n = 187) and deceased whales (n = 35), which had died after stranding or entanglement, or washed ashore as a carcass. Deceased whales were found to have significantly higher cortisol levels (mean +/- SD; 5.47 +/- 4.52 ng/g) than live whales (0.51 +/- 0.14 ng/g; p < 0.001), particularly for those animals that had experienced prolonged trauma (e.g. stranding) prior to death. Blubber cortisol levels in live whales were then examined for evidence of life history-rel

Although numbers of giant anteaters within North American facilities have been steadily increasing for the last 15 years, the population now exhibits an unstable age distribution with genetically valuable individuals nearing reproductive senescence. Contributing to this issue is the Association of Zoos and Aquariums (AZA) described lack of standardization of breeding introduction practices and high risk of female injury occurring during such pairings. This report describes the development of a successful breeding protocol at Cleveland Metroparks Zoo based on hormone monitoring and efficient communication between science and animal management teams that minimizes risk of female injury. By training a female giant anteater for urine sample and body weight data collection, staff members accurately predicted estrus, and timed breeding introductions to facilitate positive interactions between the male and female. Such training also allowed for careful monitoring of two pregnancies through parturition (169-184 days 

The North American cheetah population serves as a reservoir for the species, and acts as a research population to help understand the unique biology of the species. Little is known about the intrauterine physiology of the cheetah, including embryo differentiation, implantation, and the development of the placenta. After mating, cheetah females frequently experience (30-65% of matings) a non-pregnant luteal phase where progestogen metabolite levels match those found in pregnant females for the first similar to 55 days of gestation, but parturition does not occur. Immunoglobulin J chain (IgJ) is a molecule that is involved in the activation of the secretory immune response and has been found to be indicative of pregnancy in the cheetah using fecal monitoring. In this study, western blotting was employed to track IgJ abundance in pooled weekly fecal samples following natural breeding or exogenous stimulation to ovulate, and IgJ levels were compared between individuals undergoing a pregnant (n = 12) and non-pregn

Millions of people globally depend on camelids, which demands an increased knowledge of their reproduction. We used zoo-housed Bactrian camels (Camelus bactrianus) to better understand camelid reproductive physiology. Our specific objectives were to: 1) validate the use of fecal hormone metabolite analysis to characterize camel reproductive physiology during sexual maturity and pregnancy; and 2) determine the influence of season on male and female reproduction. We collected fecal samples from 1 male and 3 females housed at Lincoln Park Zoo (Chicago, IL, USA) 1 to 2 times per week for 3.5 years. Extracted hormones were analyzed using enzyme immunoassays for progestogen (FPM), estrogen (FEM), and androgen (FAM) metabolite concentrations. One female sexually matured during our study as evidenced by increased FEM baseline. Results demonstrated seasonal effects on male androgen production with FAMs higher ( P < 0.05) January to June (mean +/- SEM: 664.6 +/- 22.6 ng/g wet feces), compared to July to December (401.6

Sharks and rays are popular species used in wildlife ecotourism and aquariums to educate the public on the behavior, ecology and conservation challenges of elasmobranchs. To understand long-term physiological health and welfare under varying social and husbandry conditions, we developed and validated an enzyme immunoassay (EIA) to measure stress/ionoregulatory hormones in managed and semi-free range southern rays (Hypanus americanus). Banked serum and interrenal samples from 27 female rays managed at Disney's The Seas with Nemo and Friends (R) and Castaway Cay were used to evaluate measurement of 1 alpha-hydroxycorticosterone (1 alpha OHB) relative to corticosterone (B). Although commercial EIAs are available for B, those tested exhibit only low relative cross-reactivity to 1 alpha OHB (3-5%). To improve measurement of 1 alpha OHB, we developed a monoclonal antibody using a synthesized 1 alpha OHB-derivative for evaluation using high-performance liquid chromatography (HPLC) and EIA. Relative displacements of 

The value of biological samples collected in the field is compromised if storage conditions result in analyte degradation, especially in warmer climates like Thailand. We evaluated the effects of time and temperature on immunoactive steroid hormone stability inAsian elephant (Elephasmaximus) blood stored with and without an anti-coagulant before centrifugation. For each elephant (5 male, 5 female), whole blood was aliquoted (n= 2 ml each) into 13 red top (without anticoagulant) or purple top (with anticoagulant) tubes. One tube from each treatment was centrifuged immediately and the serum or plasma frozen at -20 degrees C (Time 0, T0). The remaining 12 aliquots were divided into stored temperature groups: 4 degrees C, room temperature (RT, similar to 22 degrees C), and 37 degrees C, and centrifuged after 6, 24, 48 and 62 h of storage. Serum and plasma concentrations of progestagens in females, testosterone in males and cortisol in both sexeswere quantified by validated enzymeimmunoassays. Steroid concentratio

Non-invasive fecal hormone metabolite monitoring was used to characterize the estrous cycle, pregnancy, and seasonal anestrus of the critically endangered addra gazelle (Nanger dama ruficollis). With less than 250 animals remaining in the wild and similar to 168 individuals managed in captivity, it is crucial to maintain sustainable populations. Progestogen and estrogen profiles were obtained from analysis of fecal samples collected approximately every other day, within varying intervals, over the course of 7 years (n = 8 adult females). Average estrous cycle length was 19.5 +/- 0.4 days (range, 14-26 days), with a luteal phase length of 14.6 +/- 1.2 days (range, 10-16 days), and an inter-luteal period of 5.2 +/- 1.4 days (range, 2 7 days). Mean gestation length for six pregnancies was 200.7 +/- 0.4 days (range, 200-202 days). Fecal progestogens increased at 12 weeks of gestation and remained elevated until parturition. Addra gazelle females exhibited a period of seasonal anestrus with consistently low proges

Simple Summary More than three decades of scientific study have been unable to determine the etiology of reproductive issues in cheetahs under human care. The reproduction of cheetahs in zoological facilities has never been self-sustaining, and the differences between females who establish pregnancy and those that do not remain poorly understood. The objective of this study was to examine and compare ovarian and adrenal hormones post-ovulation in pregnant and non-pregnant animals to better understand female physiology after natural breeding or artificial insemination, and determine what may be contributing to the frequent lack of success. The authors also sought to validate a urinary progestagen assay to assist with pregnancy detection. Although fecal glucocorticoid metabolites among pregnant and non-pregnant groups were not different, samples from the third trimester in pregnant animals were higher than at any other time. Additionally, glucocorticoids were higher, and estrogens tended to be lower in samples 

Reproductive management of the southern tamandua (Tamandua tetradactyla) should include timed introductions for breeding to minimize aggression and pregnancy monitoring. Since serial blood sampling could cause unnecessary stress, and urinary progesterone metabolites are found in very low concentrations, this study sought to validate progesterone and estradiol enzyme immunoassays for measuring fecal progesterone metabolite (FPM) and fecal estrogen metabolite (FEM) concentrations in two females. Peaks in FEM concentrations coincided with breeding and conception, were 5-6 times higher than baseline concentrations, and were followed by clear luteal phases distinguished by FPM concentrations 5-6 times higher than baseline concentrations. FPM concentrations during the first 30-53 days of gestation overlapped with luteal phase concentrations, thereafter increasing to 8-25 times higher than baseline concentrations. FEM concentrations during the first 41-44 days of gestation remained near basal values for one female, 

The kea Nestor notabilis is an endangered New Zealand alpine parrot. After individuals became ill and died at the Cincinnati Zoo, it was suspected that prolonged hypothalamic-pituitary-adrenal axis activation may have precipitated illness onset. The main objective of this study was to determine if elevated concentrations of faecal glucocorticoid metabolites (fGCMs) preceded illness outbreaks. An effective protocol for extracting fGCMs from kea faeces was established, and a corticosterone enzyme immunoassay (EIA) was validated. The secondary objective was to ascertain if fGCM concentrations were impacted by sex, age, or seasonality. Samples collected over a year were analysed via EIA. fGCM concentrations in samples collected 30 days pre-symptom (PRE-SYMPT) and post-symptom (POST-SYMPT) onset were compared and found to trend higher in POST-SYMPT versus PRE-SYMPT samples (estimated marginal mean (EMM) and 95% confidence interval (CI)): 85.2, 62.7-133.1 ng/g and 58.1, 42.1-94.0 ng/g, respectively). Furthermore, P

Simple Summary During the COVID-19 global pandemic the Oregon Zoo closed to all visitors and non-essential staff from 15 March 2020 to 12 July 2020. This presented a unique opportunity to conduct a study on the behavioral and physiological changes associated with the transitions between visitor presence and visitor absence on some of our more sensitive species. Using behavioral scan-sampling and fecal hormone monitoring of fecal glucocorticoid metabolites (fGM), two cheetahs and two giraffes were observed through two transition periods: the initial closure of the Oregon Zoo in March 2020 and the subsequent reopening in July 2020. We found significant increases in fGM concentrations for both cheetahs and giraffes between the two transition periods, but not within each specific transition. We also found some differences in behavior frequencies for both cheetahs and giraffes. For the cheetahs, 'not visible' significantly increased within the second transition period, resulting in their being less visible to visi

There is growing evidence that Chlamydia pecorum infection of the male koala reproductive tract causes inflammation and pathology of the urogenital tract. Previous studies have revealed that male koalas exhibiting severe clinical signs of urogenital chlamydial disease had an increased incidence of sperm DNA fragmentation and abnormal sperm morphology, suggestive of chronic exposure to C. pecorum infection and/or inflammation in the testis and epididymis, with residual pathology and lesions disrupting spermatogenesis and maturation of spermatozoa. This study specifically aimed to determine whether pathology associated with chlamydial infection in different regions of the male koala reproductive tract had an adverse effect on classical seminal parameters, sperm DNA quality and endocrine function (testosterone secretion) of naturally infected males. Semen from 58 sexually mature male koalas deemed not suitable for rehabilitation or treatment was assessed, in addition to undertaking a GnRH challenge to determine 

Understanding the fundamental reproductive biology of a species is the first step toward identifying parameters that are critical for reproduction and for the development of assisted reproductive techniques. Ejaculates were collected from aquarium (n = 24) and in situ (n = 34) sand tiger sharks Carcharias taurus. Volume, pH, osmolarity, sperm concentration, motility, status, morphology, and plasma membrane integrity were assessed for each ejaculate. Semen with the highest proportion of motile sperm was collected between April and June for both in situ and aquarium sand tiger sharks indicating a seasonal reproductive cycle. Overall, 17 of 30 semen samples collected from aquarium sharks from April through June contained motile sperm compared to 29 of 29 of in situ sharks, demonstrating semen quality differences between aquarium and in situ sharks. Sperm motility, status, morphology, and plasma membrane integrity were significantly higher (P < 0.05) for in situ compared to aquarium sand tiger sharks. Testosteron

Ammonia accumulates in livestock accommodation, which inflames mucosal tissue to cause coughing, sneezing and lacrimation and adversely affects feed intake. We aimed to find out why feed intake is reduced for sheep in ammonia conditions typical of live export by measuring nutritional behaviour and stress levels. Twelve sheep were randomly allocated to Ammonia or Control treatments in a changeover design with three 2-week periods. Ammonia exposure reduced feed intake (P = 0.005) and defecation time (P = 0.05) and slowed the rates of eating hay (P = 0.007), masticating alfalfa pellets (P = 0.00) and rumination chewing (P = 0.01). It also lengthened the pauses between swallowing and regurgitation during rumination (P = 0.002), increased faecal corticosterone metabolites concentration on day 6 (P = 0.04), increased respiratory rate (P = 0.00), and reduced yawning (P = 0.02). The increase in faecal corticosterone metabolites concentration in ammonia exposed sheep was not correlated with the reduction in feed intak

For most cetacean species, there is little known about how an individual's physiology influences its behaviour. Humpback whales (Megaptera novaeangliae) are a good candidate to examine such links as they have a well-described distribution and behaviour, can be consistently sampled using remote biopsy systems, and have been the subject of several previous endocrine studies. The objective here was to examine whether a female humpback whale's social state (i.e. escorted by a male or not) is related to her endocrine condition, and whether male dominance ranking is related to testosterone levels. Skin and blubber biopsies were collected from the east and west Australian humpback whale populations in 2010-2016 (n = 252) at multiple times throughout the winter-spring breeding season. Steroid hormones were extracted from blubber and concentrations of progesterone (a marker for pregnancy), testosterone (a marker of male testicular activity) and oestradiol (a potential marker of ovarian activity) measured using enzyme-

Ensuring good health and welfare is an increasingly important consideration for conservation of endangered species and includes breeding of individuals managed under human care. Understanding how factors in the captive environment affect individual animal wellbeing can be aided by long-term monitoring of biological functioning. This study involved longitudinal assessments (4 to 28 years) of reproductive and adrenal hormones in zoo-housed female Asian elephants (Elephas maximus) (age range 4 to similar to 71 years) to elucidate patterns in adrenal glucocorticoid (GC) activity in association with reproductive and demographic factors, and examine individual response to major social changes. Concentrations of serum and urinary cortisol covaried more consistently with physiological changes (ovarian cycle phase, puberty, pregnancy, lactational anestrus, and age) than with social life events (births, deaths, and facility transfers). Cortisol fluctuated across the ovarian cycle with mean concentrations being higher i

Cheetahs are one of the most heavily studied felid species, with numerous publications on health, disease, and reproductive physiology produced over the last 30 years. Despite this relatively long history of research, there is a paucity of crucial biological data, such as pubertal onset, which has direct and significant applications to improved management of ex situ cheetah populations. This study aimed to determine age of pubertal onset in ex situ male cheetahs using non-invasive fecal steroid hormone monitoring and body weights. Fecal samples from 12 male cheetahs from four institutions were collected 2-3 times weekly from 1 to 42 months of age. Fecal androgen and glucocorticoid metabolites were analyzed using enzyme immunoassays previously validated for use with cheetah feces. Animal body weights were recorded monthly. Fecal hormone and body weight data were analyzed using generalized linear mixed models. Androgen concentrations exhibited an increase to levels similar to those observed in adult males by 18

In this work, we propose a novel diagnostic workflow-DigEST-that will enable stratification of disease states based on severity using multiplexed point of care (POC) biosensors. This work can boost the performance of current POC tests by enabling clear, digestible, and actionable diagnoses to the end user. The scheme can be applied to any disease model, which requires time-critical disease stratification for personalized treatment. Here, urinary tract infection is explored as the proof-of-concept disease model and a four-class classification of disease severity is discussed. Our method is superior to traditional enzyme-linked immunosorbent assay (ELISA) as it is faster and can work with multiple disease biomarkers and categorize diseases by endotypes (or disease subtype) and severity. To map the nonlinear nature of biochemical pathways of complex diseases, the method utilizes an established supervised machine learning model for digital classification. This scheme can potentially boost the diagnostic power of 

Urine Prostaglandin E2 (PGE2) has been identified as an attractive diagnostic and prognostic biomarker for urinary tract infection (UTI). This work demonstrates the use of PGE2 as a biomarker for rapid and label-free testing for UTI. In this work, we have developed a novel electrofluidic capacitor-based biosensor that can used for home-based UTI management with high accuracy in less than 5 min for small volume urine samples (<60 muL). The PGE2 biosensor works on the principle of affinity capture using highly specific monoclonal PGE2 antibody and relies on non-faradaic electrical impedance spectroscopy (EIS) and Mott-Schottky (MS) for quantifying subtle variations in PGE2 levels expressed in human urine (pH 5-8). Dynamic light scattering experiments were performed to characterize surface charge properties and the impact of bulk interferents on the interfacial modulation of electrical properties due to binding and urine pH variations. Binding chemistry between the key elements of the immunosensor stack was vali

A label-free, rapid, and easy-to-use lateral flow electrochemical biosensor was developed for urinary tract infection (UTI) diagnosis in resource challenged areas. The sensor operates in non-faradaic mode and utilizes Electrochemical Impedance Spectroscopy for quantification of Prostaglandin E2, a diagnostic and prognostic urinary biomarker for UTI and recurrent UTI. To achieve high sensitivity in low microliter volumes of neat, unprocessed urine, nanoconfinement of assay biomolecules was achieved by developing a three-electrode planar gold microelectrode system on top of a lateral flow nanoporous membrane. The sensor is capable of giving readouts within 5 min and has a wide dynamic range of 100-4000 pg/mL for urinary PGE2. The sensor is capable of discriminating between low and high levels of PGE2 and hence is capable of threshold classification of urine samples as UTI positive and UTI negative. The sensor through its immunological response (directly related to host immune response) is superior to the commer

Little is known about the reproductive biology of the Canada lynx; virtually no data are available describing seminal parameters in this species and sperm cryopreservation studies have not been performed. Our aims were to 1) evaluate effectiveness of two semen collection methods: urethral catheterization (UC) and electroejaculation (EEJ); 2) characterize basal seminal traits throughout the breeding season; 3) compare effectiveness of semen cryopreservation using TEST egg yolk (TEY) or soy lecithin-based (SOY) media; and, 4) evaluate the ability of preserved Canada lynx sperm to fertilize domestic cat in vitro matured oocytes by heterologous in vitro fertilization. Testicular volume averaged 4.5±1.0 cm3. A significant relationship was found between animal body weight and testes volume (P<0.02), as well as for testicular volume and sperm counts per ejaculate (P<0.01). Fecal testosterone concentrations and sperm production were correlated (P<0.01). Electroejaculation was more reliable than UC for sperm collectio

Background We hypothesized that supplementation of nursery and grower pig diets with coconut oil in the absence of antibiotics would yield maintenance of glucose homeostasis, growth performance, and immune function similar to what is achieved with nursery and grower pig diets containing antibiotics. Pigs received the same base treatment diets from d24 (weaning) to d71 of age and had blood and fecal samples collected on d24, d31, d45 and d71 for measurement of whole blood glucose, serum insulin, cortisol and cytokines, and fecal microbiome. Pigs had weekly weights and daily feed consumption measured throughout the study. Animals were euthanized at d71 and subcutaneous fat and ileal contents were collected for assessment for fatty acids and microbiome, respectively. Diet treatments consisted of 2% soybean oil plus antibiotics (ABX; n = 22), 2% soybean oil without antibiotics (NABX; n = 22), and 2% coconut oil without antibiotics (COC; n = 22). Statistical analysis examined the effect of diet within each timepoi

Simple Summary Interactions between zoo professionals and animals, such as positive reinforcement training, occur regularly and are thought to be enriching for animals. However, there is little empirical information on how animals perceive these interactions or on the interactions' effects on animals' emotional states. Our objective was to assess the effectiveness of infrared thermography for measuring the emotional responses of three western lowland gorillas at the Detroit Zoo to routine interactions (positive reinforcement training and cognitive tasks) with familiar humans. In addition to thermal images, we collected saliva samples for hormone analysis before and after human-animal interactions and a control condition, and we recorded behavioral data during all conditions. Nasal temperatures consistently decreased for two gorillas during interactions, while the third gorilla showed repeated increases. The behavior of all three gorillas suggested that they were engaged in the interactions, without exhibiting

For unknown reasons, reproductive success varies among zoos in managed red river hogs. In response to urine exposure from novel conspecifics, we hypothesized that males with low libido would exhibit increased concentrations of testosterone metabolites and that acyclic and/or non-breeding females would be induced to cycle or cycle more regularly. Estrous cycle length and progesterone metabolites in same-sex housed females were compared prior to and following exposure to novel red river hog male urine. Male testosterone metabolites and female progesterone metabolites as well as estrous cycle length were compared among: 1) proven-breeder females and males; 2) non-breeding females newly paired with novel males; 3) non-breeding females and males exposed to urine from novel females and males. Fecal samples were collected 3-5 times per week for eight to 12 months, lyophilized, extracted, and assayed for progesterone and testosterone metabolites with validated enzyme immunoassays. Introduction of female urine resulte

The adaptability and survival of Porphyromonas gingivalis in the oxidative microenvironment of the periodontal pocket are indispensable for survival and virulence, and are modulated by multiple systems. Among the various genes involved in P.gingivalis oxidative stress resistance, vimA gene is a part of the 6.15-kb locus. To elucidate the role of a P.gingivalis vimA-defective mutant in oxidative stress resistance, we used a global approach to assess the transcriptional profile, to study the unique metabolome variations affecting survival and virulence in an environment typical of the periodontal pocket. A multilayered protection strategy against oxidative stress was noted in P.gingivalis FLL92 with upregulation of detoxifying genes. The duration of oxidative stress was shown to differentially modulate transcription with 94 (87%) genes upregulated twofold during 10min and 55 (83.3%) in 15min. Most of the upregulated genes (55%), fell in the hypothetical/unknown/unassigned functional class. Metabolome variation 

We performed in vitro co-cultivation experiments with primary human nasal epithelial cells (HNEC) and isolated lymphocytes to investigate whether reactive formaldehyde (FA) can be passed on from nasal epithelial cells (site of first contact) to lymphocytes located in close proximity and induce DNA damage in these cells. A modified comet assay was used as a sensitive method for the detection of FA-induced DNA-protein cross links (DPX) because DPX are the most relevant type of FA-induced DNA damage. Our results clearly indicate that co-cultivation of lymphocytes with HNEC exposed to FA for 1 h causes a concentration-related induction of DPX in lymphocytes when co-cultivation takes place in the exposure medium. However, when the exposure medium is changed after FA treatment of HNEC and before lymphocytes are added, no induction of DPX is measured in lymphocytes even after exposure of HNEC to high FA concentrations (300 microM) and extended co-cultivation (4 h). Direct measurement of FA in the cell culture medium

BACKGROUND: The objective was to determine the effects of agility exercise on dogs of different skill levels with respect to urinary eicosanoids, urinary 15F2t-isoprostane (lipid peroxidation marker) and hematological/biochemical changes in plasma. Fifteen adult dogs had blood and urine samples obtained prior to, immediately and 4-hours following an agility exercise. RESULTS: Hematocrit, red blood cells (RBC), albumin, and hemoglobin increased following exercise, with greatest increases correlating to increased skill group (novice, intermediate, masters); at 4-hours post-exercise, hematocrit, RBC, and hemoglobin were decreased. Phosphorus increased following exercise with the greatest increase in novice and intermediates. Plasma lactate increased 3.6-fold in masters, 3.2-fold in intermediates, and 1.2-fold in novice dogs. Urine thromboxane B2 (TXB2) more than tripled 4-hours post-exercise while 6-keto prostaglandin F1alpha (PGF1alpha, prostacyclin metabolite), prostaglandin E2 metabolites (13,14-dihydro-15-ke

Objective Activin A, an inflammatory mediator implicated in cellular senescence-induced adipose tissue dysfunction and profibrotic kidney injury, may become a new target for the treatment of diabetic kidney disease (DKD) and chronic kidney diseases. We tested the hypothesis that human DKD-related injury leads to upregulation of activin A in blood and urine and in a human kidney cell model. We further hypothesized that circulating activin A parallels kidney injury markers in DKD.  Research design and methods In two adult diabetes cohorts and controls (Minnesota, USA; Galway, Ireland), the relationships between plasma (or urine) activin A, estimated glomerular filtration rate (eGFR) and DKD injury biomarkers were tested with logistic regression and correlation coefficients. Activin A, inflammatory, epithelial-mesenchymal-transition (EMT) and senescence markers were assayed in human kidney (HK-2) cells incubated in high glucose plus transforming growth factor-beta 1 or albumin.  Results Plasma activin A levels w

Noncanonical genomic imprinting can cause biased expression of one parental allele in a tissue; however, the functional relevance of such biases is unclear. To investigate ethological roles for noncanonical imprinting in dopa decarboxylase (Ddc) and tyrosine hydroxylase (Th), we use machine learning to decompose naturalistic foraging in maternal and paternal allele mutant heterozygous mice. We uncover distinct roles for the maternal versus paternal alleles on foraging, where maternal alleles affect sons while daughters are under paternal allelic control. Each parental allele controls specific action sequences reflecting decisions in naive or familiar contexts. The maternal Ddc allele is preferentially expressed in subsets of hypothalamic GABAergic neurons, while the paternal allele predominates in subsets of adrenal cells. Each Ddc allele affects distinct molecular and endocrine components of the brain-adrenal axis. Thus, monoaminergic noncanonical imprinting has ethological roles in foraging and endocrine fu

Heavy metals and metalloids contamination in soils, water, food and livers of wild rats have been studied in Kumasi, Ghana and despite the estimated risks to residents, there is no epidemiological study to ascertain these projections. In addition, the World Health Organization and International Agency for Research on Cancer have reported an increase in respiratory diseases and cancers, in Ghana. The study's purpose was therefore to explore the potential associations between metal exposure and occurrences of respiratory diseases, lipid peroxidation and/or DNA damage to different age groups and sexes in Kumasi. Human urine was collected from the general population in urban and control sites in Kumasi and nine metals were measured in each sample. Results showed that although Zn was the most abundant total urinary As concentration was higher in 83% of samples compared to reference values. Urinary concentrations of metals, malondialdehyde (MDA) and 8-hydroxy-2-deoxy-guanosine (8-OHdG) were higher in urban sites co

OBJECTIVE: Impairment of clock gene expression and changes in melatonin and 17-beta-estradiol levels may constitute biological alterations underlying the increased risk of breast cancer among shift workers. The aim of this study was to compare levels of selected core clock gene expression, 6-sulfatoxymelatonin (aMT6s), and 17-beta-estradiol between rotational shift work (SW) and daytime (DT) workers after a day off. METHODS: The cross-sectional study comprised 60 nurses with >/=2 years of SW and 56 permanent DT nurses. Transcript levels of circadian genes BMAL1, CLOCK, NPAS2, CRY1, CRY2, PER1, PER2, PER3, and REVERBalpha were determined by quantitative real-time polymerase chain reaction (PCR) in lymphocytes. All participants were tested in the early follicular phase of the menstrual cycle. Samples were collected at the beginning of the morning-shift after a regular night's sleep on a day off. Chronotype and sociodemographic characteristics were also evaluated. RESULTS: We found a significantly higher express

Grazing annual cool-season forages after oat grain harvest in South Dakota may allow an opportunity to increase efficient use of tillable land. However, data are limited regarding effects of stocking density on diet selection, nutrient digestion, performance, and N retention by cattle grazing annual cool-season forage. Heifers were blocked by initial BW (261 +/- 11.7 kg) and randomly assigned to 1 of 12 paddocks (1.1 ha) to graze a mixture of grass and brassica for 48 d. Each paddock contained 3, 4, or 5 heifers to achieve 4 replicates of each stocking density treatment. Ruminally cannulated heifers were used to measure diet and nutrient intake. Effects of stocking density on diet and nutrient selection were measured after 2, 24, and 46 d of grazing, and BW was measured at the beginning, middle, and end of the experiment as the average of d 1 and 2, d 22 and 23, and d 47 and 48 BW, respectively. Measures of DMI and DM, OM, NDF, and ADF digestion were collected from d 18 to 23. Increased stocking density incre

BACKGROUND: Low birth weight is associated with deficits in nephron number in the infant kidney and increased risk of adulthood hypertension and renal dysfunction. Urinary biomarkers may be potential indicators of renal reserve, but little is known about the influence of gestational and postnatal age on the expression of urinary proteins. The aims of this study were to determine the relationships between selected urinary proteins and renal maturation. We hypothesized that urinary protein patterns would change over time during late nephrogenesis and renal maturation. METHODS: Urine samples were collected at birth and over 12 mo from preterm (33-35 wk) and term (38-40 wk) infants. Candidate urinary proteins were identified by antibody array and quantified with enzyme-linked immunosorbent assay. RESULTS: Preterm infants at birth were found to have relatively elevated levels of insulin-like growth factor binding protein-1, -2, and -6, monocyte chemotactic protein-1, CD14, and sialic acid-binding Ig-like lectin 5.

Background and PurposeThe haematopoietic activity of erythropoietin (EPO) is mediated by the classic EPO receptor (EpoR) homodimer, whereas tissue-protective effects are mediated by a heterocomplex between EpoR and the -common receptor (cR). Here, we investigated the effects of a novel, selective ligand of this heterocomplex - pyroglutamate helix B surface peptide (pHBSP) - in mice fed a diet enriched in sugars and saturated fats.  Experimental ApproachMale C57BL/6J mice were fed a high-fat high-sucrose diet (HFHS) for 22 weeks. pHBSP (30g  -1) s.c.) was administered for the last 11 weeks. Biochemical assays, histopathological and immunohistochemical examinations and Western blotting were performed on serum and target organs (liver, kidney and skeletal muscle).  Key ResultsMice fed with HFHS diet exhibited insulin resistance, hyperlipidaemia, hepatic lipid accumulation and kidney dysfunction. In gastrocnemius muscle, HFHS impaired the insulin signalling pathway and reduced membrane translocation of glucose tr

Although high-fructose corn syrup (HFCS-55) is the major sweetener in foods and soft-drinks, its potential role in the pathophysiology of diabetes and obesity (diabesity") remains unclear. Peroxisome-proliferator activated receptor (PPAR)-delta agonists have never been tested in models of sugar-induced metabolic abnormalities. This study was designed to evaluate (i) the metabolic and renal consequences of HFCS-55 administration (15% wt/vol in drinking water) for 30 weeks on male C57Bl6/J mice and (ii) the effects of the selective PPAR-delta agonist GW0742 (1 mg/kg/day for 16 weeks) in this condition. HFCS-55 caused (i) hyperlipidemia, (ii) insulin resistance, and (iii) renal injury/inflammation. In the liver, HFCS-55 enhanced the expression of fructokinase resulting in hyperuricemia and caused abnormalities in known insulin-driven signaling events. In the kidney, HFCS-55 enhanced the expression of the NLRP3 (nucleotide-binding domain and leucine-rich-repeat-protein 3) inflammasome complex, resulting in caspas

BACKGROUND: On the national level, nutritional monitoring requires the assessment of reliable representative dietary intake data. To achieve this, standardized tools need to be developed, validated, and kept up-to-date with recent developments in food products and the nutritional behavior of the population. Recently, the human intestinal microbiome has been identified as an essential mediator between nutrition and host health. Despite growing interest in this connection, only a few associations between the microbiome, nutrition, and health have been clearly established. Available studies paint an inconsistent picture, partly due to a lack of standardization. OBJECTIVE: First, we aim to verify if food consumption, as well as energy and nutrient intake of the German population, can be recorded validly by means of the dietary recall software GloboDiet, which will be applied in the German National Nutrition Monitoring. Second, we aim to obtain high-quality data using standard methods on the microbiome, combined w

Aims Patients with renovascular hypertension (RVH) exhibit elevated urinary mtDNA copy numbers, considered to constitute surrogate markers of renal mitochondrial injury. The modest success of percutaneous transluminal renal angioplasty (PTRA) in restoring renal function in RVH has been postulated to be partly attributable to acute reperfusion injury. We hypothesized that mitoprotection during revascularization would ameliorate PTRA-induced renal mitochondrial injury, reflected in elevated urinary mtDNA copy numbers and improve blood pressure and functional outcomes 3 months later. Methods We prospectively measured urinary copy number of the mtDNA genes COX3 and ND1 using qPCR in RVH patients before and 24 hrs after PTRA, performed during IV infusion of vehicle (n = 8) or the mitoprotective drug elamipretide (ELAM, 0.05 mg/kg/h, n = 6). Five healthy volunteers (HV) served as controls. Urinary mtDNA levels were also assessed in RVH and normal pigs (n = 7 each), in which renal mitochondrial structure and density

Mitochondrial injury contributes to renal dysfunction in several models of renal disease, but its involvement in human hypertension remains unknown. Fragments of the mitochondrial genome released from dying cells are considered surrogate markers of mitochondrial injury. We hypothesized that hypertension would be associated with increased urine mitochondrial DNA (mtDNA) copy numbers. We prospectively measured systemic and urinary copy number of the mtDNA genes cytochrome-c oxidase-3 and NADH dehydrogenase subunit-1 by quantitative polymerase chain reaction in essential (n=25) and renovascular (RVH, n=34) hypertensive patients and compared them with healthy volunteers (n=22). Urinary kidney injury molecule-1 and neutrophil gelatinase-associated lipocalin served as indices of renal injury. Renal blood flow and oxygenation were assessed by multidetector computed tomography and blood oxygen level-dependent magnetic resonance imaging. Blood pressure, urinary neutrophil gelatinase-associated lipocalin, and kidney in

BACKGROUND  Glomerular hyperfiltration may contribute to the high incidence of renal disease in Obese African Americans essential hypertensive (ObAAEH) patients, but the precise mechanisms responsible for renal injury have not been elucidated. Mitochondria are important determinants of renal injury in hypertension, and increased levels of mitochondrial DNA (mtDNA) in the urine may indicate renal mitochondrial injury. We hypothesized that urine mtDNA copy numbers would be higher in ObAAEH compared to Caucasian essential hypertensive (CEH) patients.  METHODS  We prospectively measured systemic, renal vein (RV), inferior vena cava (IVC), and urinary copy number of the mtDNA genes COX3 and ND1 by quantitative-PCR in CEH and ObAAEH patients during constant sodium intake and antihypertensive regimens, and compared them with healthy volunteers (HV) (n = 23 each).  RESULTS  Blood pressure was similarly elevated in CEH and ObAAEH, while glomerular filtration rate (GFR) was higher and age lower in ObAAEH.Urinary (but n

Elevated serum and urine urotensin II (UII) concentrations have been reported in patients with end-stage chronic kidney disease (CKD). Similar increases in UII and its receptor, UT, have been reported in animal models of CKD, but only at much earlier stages of renal dysfunction. The aim of this study was to characterize urotensin system expression as renal disease progresses to end-stage failure in a 5/6 subtotal nephrectomy (SNx) rat model. Male Sprague-Dawley rats underwent SNx or sham surgery and were killed at 8 weeks postsurgery [early (E)] or immediately before end-stage renal failure [30 +/- 3 weeks postsurgery; late (L)]. Systolic blood pressure, urinary albumin:creatinine ratio and glomerulosclerosis index were all increased in SNx-E rats compared with sham-E by 8 weeks postsurgery. These changes were associated with an increase in renal immunoreactive UII staining but little change in UT expression. As CKD progressed to end-stage disease in the SNx-L group, markers of renal function deteriorated fur

Diabetic nephropathy (DN) arises from systemic and local changes in glucose metabolism and hemodynamics. We have reported that many glycolytic and mitochondrial enzymes, such as pyruvate kinase M2 (PKM2), were elevated in renal glomeruli of DN-protected patients with type 1 and type 2 diabetes. Here, mice with PKM2 overexpression specifically in podocytes (PPKM2Tg) were generated to uncover the renal protective function of PPKM2Tg as a potential therapeutic target that prevented elevated albumin/creatinine ratio (ACR), mesangial expansion, basement membrane thickness, and podocyte foot process effacement after 7 months of streptozotocin-induced (STZ-induced) diabetes. Furthermore, diabetes-induced impairments of glycolytic rate and mitochondrial function were normalized in diabetic PPKM2Tg glomeruli, in concordance with elevated Ppargc1a and Vegf expressions. Restored VEGF expression improved glomerular maximal mitochondrial function in diabetic PPKM2Tg and WT mice. Elevated VEGF levels were observed in the g

Wine pomace by-products are an important source of phenolic acids with significant health benefits. However, phenolic acid bioavailability in vivo has been little studied and there are few comparative studies on bioavailability between red and white wine pomace and the effect of intake of different doses. The qualitative and quantitative profile of phenolic acid metabolites in plasma and urine samples from Wistar rats was obtained by gas chromatography/mass detection, after oral administration of four doses (50, 100, 150, and 300 mg) of both the red and the white wine pomace products (rWPP and wWPP, respectively). The antioxidant capacity of the plasma samples assessed by both the ABTS and the FRAP levels was also evaluated. The results showed that neither the bioavailability nor the antioxidant capacity in vivo of the rWPP increased at high doses. However, both parameters were dependent on the intake of the wWPP.

Spinal cord injury (SCI) significantly impacts many systems attributable to disrupted autonomic regulation of the body. Of these disruptions, excessive production/passage of urine (polyuria) has been understudied. Pre-clinical animal studies investigating SCI-induced polyuria have been carried out in T8-T10 spinal-level contusive injuries, which directly impacts both supraspinal sympathetic inputs to the spinal circuitry mediating kidney function as well as local networks including pre-ganglionic sympathetic fibers to the kidney. The current study utilizes a higher-level (T3) contusion to narrow the potential source(s) of damage that induce(s) polyuria. Metabolic cage 24-h urine collections demonstrated that, starting 1 week post-SCI and lasting chronically through 6 weeks post-SCI, T3 contused adult male rats had a significant increase in void volume relative to pre-injury and surgical sham controls. Subsequent examination of previously identified biomarkers revealed levels reflecting the presence of polyuri

Adherence to a low-gluten diet has become increasingly common in parts of the general population. However, the effects of reducing gluten-rich food items including wheat, barley and rye cereals in healthy adults are unclear. Here, we undertook a randomised, controlled, cross-over trial involving 60 middle-aged Danish adults without known disorders with two 8week interventions comparing a low-gluten diet (2 g gluten per day) and a high-gluten diet (18 g gluten per day), separated by a washout period of at least six weeks with habitual diet (12 g gluten per day). We find that, in comparison with a high-gluten diet, a low-gluten diet induces moderate changes in the intestinal microbiome, reduces fasting and postprandial hydrogen exhalation, and leads to improvements in self-reported bloating. These observations suggest that most of the effects of a low-gluten diet in non-coeliac adults may be driven by qualitative changes in dietary fibres.

Standardization of sample collection, shipping, and storage has been a major focus of biorepositories servicing large, multi-institute studies. The standardization of total protein concentration measurements may also provide an important metric for characterizing biospecimens. The measurement of total protein concentration in urine is challenging because of widely variable sample dilutions obtained in the clinic and the lack of a reference matrix for use with a standard curve and blank subtraction. Urinary proteins are therefore typically precipitated and reconstituted in a reference solution before quantitation. We have tested three different methods for protein precipitation and evaluated them using variability in total protein concentration measurement as a metric. The methods were tested on four urine samples ranging from very concentrated to very dilute. A method using a commercially available kit provided the most reproducible results, with average coefficients of variation <10%. Addition of a freeze/th



Renal infiltration of inflammatory cells contributes to the pathogenesis of lupus nephritis (LN). Current knowledge on the recruitment mechanisms relies mainly on findings in rodent models. Here, we assess various chemokine pathways in human LN by comparing urinary chemokine concentrations (in 25 patients with acute LN and in 78 lupus patients without active LN) with the expression of corresponding chemokine receptors on urinary leukocytes (in ten acute LN patients). Nine urinary chemokineswere significantly elevated in LN patients and correlated with renal disease activity and urinary cell counts; however, their concentrations displayed considerable interindividual heterogeneity. Analysis of the corresponding receptors revealed abundance of urinary CD8(+) T cells for CCR5 and CXCR3, while CD4(+) T cells were additionally enriched for CCR1, CCR6 and CXCR6. Urinary Treg showed similar CCR expression, and urinary CD14(+) macrophages were enriched for CCR5 expressing cells. In conclusion, cell specific recruitme

Despite the fact that saliva contains measurable concentrations of urea and creatinine, it is not widely used in clinical nephrology. One of the reasons is the high inter- and intra-individual variability in the salivary markers of kidney function. We hypothesized that gingival bleeding in patients with periodontitis could contribute to this variability by increasing the concentration of salivary urea or creatinine. Samples were collected from 25 patients with periodontitis and 29 healthy controls. In addition, saliva samples from five healthy volunteers were artificially contaminated with blood. The concentration of urea, but not that of creatinine, was more than twice as high in patients with periodontitis than in controls. Artificial contamination of saliva with blood did not affect the salivary concentration of creatinine. Salivary urea increased only with very high levels of contamination (>= 2.5% blood in saliva), but that did not occur in patients. In conclusion, periodontitis increases the concentrati

Klotho, a protein counteracting aging, is a powerful inhibitor of 1,25-dihydroxyvitamin D-3 [1,25(OH)(2)D-3] formation and regulator of mineral metabolism. In klotho hypomorphic (kl/kl) mice, excessive 1,25(OH)(2)D-3 formation leads to hypercalcemia, hyperphosphatemia and vascular calcification, severe growth deficits, accelerated aging and early death. Kl/kl mice further suffer from extracellular volume depletion and hypotension, leading to the stimulation of antidiuretic hormone and aldosterone release. A vitamin D-deficient diet, restriction of dietary phosphate, inhibition of mineralocorticoid receptors with spironolactone, and dietary NaCl all extend the lifespan of kl/kl mice. Kl/kl mice suffer from acidosis. The present study explored whether replacement of tap drinking water by 150 mM NaHCO3 affects the growth, tissue calcification, and lifespan of kl/kl mice. As a result, NaHCO3 administration to kl/kl mice did not reverse the growth deficit but substantially decreased tissue calcification and signif

BACKGROUND: Glyphosate is the most commonly used herbicide in the world and is purported to have a variety of health effects, including endocrine disruption and an elevated risk of several types of cancer. Blood DNA methylation has been shown to be associated with many other environmental exposures, but to our knowledge, no studies to date have examined the association between blood DNA methylation and glyphosate exposure. OBJECTIVE: We conducted an epigenome-wide association study to identify DNA methylation loci associated with urinary glyphosate and its metabolite aminomethylphosphonic acid (AMPA) levels. Secondary goals were to determine the association of epigenetic age acceleration with glyphosate and AMPA and develop blood DNA methylation indices to predict urinary glyphosate and AMPA levels. METHODS: For 392 postmenopausal women, white blood cell DNA methylation was measured using the Illumina Infinium MethylationEPIC BeadChip array. Glyphosate and AMPA were measured in two urine samples per participa

The current study evaluated the effects of dietary increments of sericea lespedeza (SL, Lespedeza juncea var. sericea) as a substitute for lucerne (Medicago sativa L.) in lamb finishing diets on nutrient intake and digestibility, rumen fermentation, microbial nitrogen (N) supply, N balance, and N utilization efficiency. Following a completely randomized design, 25 Dohne Merino intact male lambs (4–5 months old) with an average initial weight of 28.2 ± 1.74 kg were equally assigned to five dietary treatments containing 0, 62.5, 125, 187.5 and 250 g SL per kg diet as replacement for lucerne in total mixed rations. The lambs were acclimatized to the diets and environment for 21 days before data collection during a 5-day period. Daily, the feed offered, refusals and total fecal matter were weighed to determine nutrient intake and digestibility, while urine was collected for the determination of urine nitrogen and purine derivatives excretion. At the end of the data collection period, lambs were humanely slaughter

The objectives of this study were to evaluate 2 feeding strategies for early lactation cows on performance and efficiency of nutrient utilization. Fifty-eight Holsteins cows were blocked by parity and production during the pretreatment period and then randomly assigned at 21 d postpartum to a control diet [n=29; 16.2% crude protein, 1.64 Mcal of net energy for lactation (NE(L)), 22% starch, and 19% forage neutral detergent fiber (NDF)] or a diet with caloric density manipulated weekly (precision diet; n=29; 16.2% crude protein; 1.59 to 1.68 NE(L); 18 to 26% starch; and 16 to 22% forage NDF) to promote a calculated positive energy balance of 5 Mcal/day. Diets were fed as total mixed rations and precision cows had their diets adjusted individually once a week, by feeding additional grain supplementation from 0 to 25% of daily dry matter (DM) offered, according to the energy balance of the preceding week. Energy balance was calculated daily and then averaged weekly. The study lasted from wk 3 to 19 postpartum, a

The objectives were to study the effects of induced subclinical hypocalcemia [SCH, blood ionized Ca (iCa(2+)) <1.0mM, without recumbency] on physiological responses and function of immune cells in dairy cows. Ten nonpregnant, nonlactating Holstein cows were blocked by lactation and assigned randomly to a normocalcemic (NC; intravenous infusion of 0.9% NaCl i.v. plus 43 g of oral Ca, as Ca sulfate and Ca chloride, at -1 and 11h) or an induced SCH [SCHI, 5% ethylene glycol tetraacetic acid (EGTA), a selective iCa(2+) chelator, intravenous infusion] treatment for 24h, using a crossover design. The sequence of treatments was either NC-SCHI or SCHI-NC, with a 6-d washout period. Ionized Ca was evaluated before, hourly during the infusion period, and at 48 and 72 h, to monitor concentrations and adjust the rate of infusion, maintaining blood iCa(2+) <1.0mM in SCHI throughout the 24-h infusion period. Additional measurements included heart and respiratory rates, rectal temperature, dry matter intake, rumen contracti

Genetic fumarylacetoacetate hydrolase (Fah) deficiency is unique in that healthy gene-corrected hepatocytes have a strong growth advantage and can repopulate the diseased liver. Unfortunately, similar positive selection of gene-corrected cells is absent in most inborn errors of liver metabolism and it is difficult to reach the cell replacement index required for therapeutic benefit. Therefore, methods to transiently create a growth advantage for genetically modified hepatocytes in any genetic background would be advantageous. To mimic the selective pressure of Fah deficiency in normal animals, an efficient in vivo small molecule inhibitor of FAH, 4-[(2-carboxyethyl)-hydroxyphosphinyl]-3-oxobutyrate (CEHPOBA) was developed. Microarray analysis demonstrated that pharmacological inhibition of FAH produced highly similar gene expression changes to genetic deficiency. As proof of principle, hepatocytes lacking homogentisic acid dioxygenase (Hgd) and hence resistant to FAH inhibition were transplanted into sex-mism

Anti Xa non-vitamin K oral anticoagulants (anti Xa NOACs) seem to possess antiplatelet effect in vitro, but it is unclear if this occurs also in vivo.  Aim of the study was to compare the effect on platelet activation of two anti Xa NOACs, namely apixaban and rivaroxaban, to warfarin, and to investigate the potential underlying mechanism by evaluating soluble glycoprotein GPVI (sGPVI), a protein involved in platelet activation. We performed a cross-sectional including AF patients treated with warfarin (n =30), or apixaban 10 mgiclay (n = 40), or rivaroxaban 20 mg/day (n = 40). Patients were balanced for sex, age and cardiovascular risk factors. Platelet activation by urinary excretion of 11-dehydro-thromboxane (Tx) B-2 and soluble GPVI (sGPVI) were analysed at baseline and after 3 months of treatment. Baseline TxB(2) value was 155.2 42.7 ng/mg creatinine. The 3 months-variation of urinary excretion of TxB(2) was 6.5% with warfarin (p = 0.197), 29% with apixaban (p < 0.001) and 31% with rivaroxaban (p < 0.001)

Background Infants with moderate and severe neonatal encephalopathy (NE) frequently suffer from long-term adverse outcomes. We hypothesize that the urinary metabolome of newborns with NE reflects the evolution of injury patterns observed with magnetic resonance imaging (MRI). Methods Eligible patients were newborn infants with perinatal asphyxia evolving to NE and qualifying for therapeutic hypothermia (TH) included in the HYPOTOP trial. MRI was employed for characterizing brain injury. Urine samples of 55 infants were collected before, during, and after TH. Metabolic profiles of samples were recorded employing three complementary mass spectrometry-based assays, and the alteration of detected metabolic features between groups was assessed. Results The longitudinal assessment revealed significant perturbations of the urinary metabolome. After 24 h of TH, a stable disease pattern evolved characterized by the alterations of 4-8% of metabolic features related to lipid metabolism, metabolism of cofactors and vitam

Rationale: Evidence suggests that the physiopathologic consequences of obstructive sleep apnea (OSA) resemble those induced by aging. Some studies report that the deleterious effects associated with OSA might be age dependent. Objectives: To evaluate the association of OSA with the aging process and to determine whether this association is maintained across different age groups. Methods: This was an observational, prospective study including 599 patients with suspected OSA. Five hallmarks of aging were evaluated: alteration of cellular communication (serum CRP [C-reactive protein] concentration), deregulation of nutrient sensing (insulin resistance), telomere attrition (leukocyte telomeric length), mitochondrial dysfunction (leukocyte mitochondrial DNA copy number), and genomic instability (urinary 8-hydroxy-2-deoxyguanosine concentration). For age-stratified analyses, subjects were divided into four groups according to the apnea-hypopnea index (AHI) and the median age (50 yr): young patients without OSA (age

Background  Vascular calcification is associated with increased cardiovascular morbidity and mortality in patients with atherosclerosis, diabetes and chronic kidney disease. However, no viable treatments for this condition have been identified. This study aimed to determine whether farnesyl transferase inhibitors (FTIs) can reduce vascular calcification and the mechanism by which this reduction occurs.  Results  We demonstrate that FTI-277 significantly inhibits phosphate-induced mineral deposition by vascular smooth muscle cells (VSMC) in vitro, prevents VSMC osteogenic differentiation, and increases mRNA expression of matrix Gla protein (MGP), an inhibitor of mineralization. FTI-277 increases Akt signaling in VSMC in short-term serum-stimulation assays and in long-term mineralization assays. In contrast, manumycin A has no effect on Akt signaling or mineralization. Co-incubation of VSMC with FTI-277 and SH6 (an Akt inhibitor) significantly reduces the inhibitory effect of FTI-277 on mineralization, demonstr

BACKGROUND: Intermittent hypoxemia (IH) events are common in preterm neonates and are associated with adverse outcomes. Animal IH models can induce oxidative stress. We hypothesized that an association exists between IH and elevated peroxidation products in preterm neonates. METHODS: Time in hypoxemia, frequency of IH, and duration of IH events were assessed from a prospective cohort of 170 neonates (<31 weeks gestation). Urine was collected at 1 week and 1 month. Samples were analyzed for lipid, protein, and DNA oxidation biomarkers. RESULTS: At 1 week, adjusted multiple quantile regression showed positive associations between several hypoxemia parameters with various individual quantiles of isofurans, neurofurans, dihomo-isoprostanes, dihomo-isofurans, and ortho-tyrosine and a negative correlation with dihomo-isoprostanes and meta-tyrosine. At 1 month, positive associations were found between several hypoxemia parameters with quantiles of isoprostanes, dihomo-isoprostanes and dihomo-isofurans and a negative

BACKGROUND: Short chain fatty acids (SCFAs) and branched chain amino acids (BCAAs) are frequently determined in faeces, and widely used as biomarkers of gut-microbiota activity. However, collection of faeces samples from neonates is not straightforward, and to date levels of these metabolites in newborn's faeces and urine samples have not been described. METHODS: A targeted gas chromatography - mass spectrometry (GC-MS) method for the determination of SCFAs and BCAAs in both faeces and urine samples has been validated. The analysis of 210 urine and 137 faeces samples collected from preterm (PI), term infants (TI) and their mothers was used to report faecal and urinary SCFA and BCAA levels in adult and neonatal populations. RESULTS: A significant correlation among five SCFAs and BCAAs in faeces and urine samples was observed. Reference ranges of SCFAs and BCAAs in mothers, PI and TI were reported showing infant's lower concentrations in faeces and higher concentrations in urine. CONCLUSION: This method present

INTRODUCTION: Commercially available radioimmunoassays (RIAs) are frequently used to evaluate the effects of endocrine disrupting chemicals (EDCs) on steroidogenesis in rats. Currently there are limited data comparing steroid concentrations in rats as measured by RIAs to those obtained using liquid chromatography coupled with tandem mass spectrometry (LC-MS/MS). This study evaluates the concordance of serum and urine steroid concentrations as quantified by select RIA kits and LC-MS/MS following exposure to an EDC, atrazine (ATR). METHODS: Adult male rats were orally dosed with ATR (200 mg/kg/day) or methylcellulose (1%, vehicle control) for 5 days. Serum was collected and separated into aliquots for analysis. Serum was assayed by RIA for androstenedione (ANDRO), corticosterone (CORT), estradiol (E2), estrone (E1), progesterone (P4), and testosterone (T). Serum was extracted prior to LC-MS/MS analysis with positive electrospray ionization in multiple-reaction monitoring mode for ANDRO, CORT, P4, and T. E1 and 

ELISA is widely used for urinary 8-oxo-7,8-dihydro-2'-deoxyguanosine (8-oxodG) analysis. It is the method of choice for laboratories that lack specialized chromatographic instrumentation. It allows fast, high-throughput sample analysis without a need for extensive samples processing. However, a lack of agreement between ELISA and chromatographic methods confines its application to the assessment of relative urinary 8-oxodG levels. We investigated various ELISA modifications, seeking optimal conditions that would yield a good agreement between ELISA and high-performance liquid chromatography-tandem mass spectrometry (HPLC-MS /MS). Purification of urine by solid phase extraction (SPE), then incubation with the anti-8-oxodG antibody at 4 degrees C overnight and subsequent normalization of 8-oxodG levels per urinary creatinine resulted in a near-perfect correlation and agreement in mean levels between ELISA and HPLC-MS /MS (r=0.917, p<0.001; and paired t-test p=0.803, respectively). Our data show that, after intr

Neopterin, a product of activated white blood cells, is a marker of nonspecific inflammation that can capture variation in immune investment or disease-related immune activity and can be collected noninvasively in urine. Mounting studies in wildlife point to lifetime patterns in neopterin related to immune development, aging, and certain diseases, but rarely are studies able to assess whether neopterin can capture multiple concurrent dimensions of health and disease in a single system. We assessed the relationship between urinary neopterin stored on filter paper and multiple metrics of health and disease in wild geladas (Theropithecus gelada), primates endemic to the Ethiopian highlands. We tested whether neopterin captures age-related variation in inflammation arising from developing immunity in infancy and chronic inflammation in old age, inflammation related to intramuscular tapeworm infection, helminth-induced anti-inflammatory immunomodulation, and perturbations in the gastrointestinal microbiome. We fou

Introduction: Lipid peroxidation products are present following oxidation of polyunsaturated fatty acids in the eye, brain, and various cell membranes. Elevated levels of lipid peroxidation products and increased intermittent hypoxemia (IH) events have been associated with adverse outcomes in extremely preterm infants. The moderate preterm newborn has a still-developing oxidant defense system and immature respiratory control, but little is known about lipid peroxidation levels and IH in this larger and more common preterm population. Objective: To determine the association between oxidative stress and IH in moderate preterm infants. Method: Oxygen saturation was continuously monitored in 51 moderate preterm infants (i.e., 31 + 0/7 to 33 + 6/7 weeks' gestation). Urine samples were collected at the end of the first and second weeks of life. Samples were analyzed for total lipid peroxidation products (neurofurans, isofurans, neuroprostanes, isoprostanes, and di-homo-isofurans). Result: At week 1, there was a cor

Exposure to traumatic stress is a major risk factor for development of neuropsychiatric disorders in a sub-population of individuals, while others remain resilient. The mechanisms and contributing factors differentiating between these phenotypes are still unclear. We hypothesize that inter-individual differences in the microbial composition and function contribute to host resilience or susceptibility to stress-induced psychopathologies. The current study aimed to characterize gut microbial community before and after exposure to traumatic stress in an animal model of PTSD. Sprague-Dawley male rats were randomly divided into unstressed controls and experimental group subjected to Single Prolonged Stress (SPS). After 14 days, behavioral analyses were performed using Open Field, Social Interaction and Elevated Plus Maze tests. Based on the anxiety measures, the SPS group was further subdivided into resilient (SPS-R) and susceptible (SPS-S) cohorts. The animals were sacrificed after the last behavioral test and ce

Objectives of the experiment were to determine the length of exposure to an acidogenic diet that would elicit changes in acid-base balance, mineral digestion, and response to parathyroid hormone (PTH)-induced changes in blood Ca and vitamin D-3 in prepartum dairy cows. Nonlactating parous Holstein cows (n = 20) at 242 d of gestation were blocked by lactation (1 or >1) and pretreatment dry matter (DM) intake and, within block, they were randomly assigned to a diet with a dietary cation-anion difference (DCAD) of +200 mEq/kg of DM (DCAD +200) or an acidogenic diet with -150 mEq/kg of DM (DCAD -150). Water and DM intake were measured and blood was sampled daily. Urine was sampled every 3 h for 36 h, and then daily. During PTH challenges on d 3, 8, and 13, cows received i.v. PTH 1-34 fragment at 0.05 mu g/kg of body weight every 20 min for 9 h to mimic the pulsatile release of endogenous PTH. Blood was sampled at 0 h, and hourly thereafter until 10 h, and at 12, 18, 24, 36, and 48 h relative to each challenge. Ac

Our objectives were to determine the effects of an injectable formulation of calcitriol on mineral metabolism and immune function in postpartum Holstein cows that received an acidogenic diet prepartum to minimize hypocalcemia. In experiment 1, cows within 6 h of calving received calcitriol (0, 200, or 300 mu g) to determine the dose needed to increase plasma concentrations of Ca; 300 mu g was sufficient to sustain Ca for at least 3 d. In experiment 2, multiparous cows were assigned randomly to receive only vehicle (control, n = 25) or 300 g of calcitriol (n = 25) subcutaneously within the first 6 h after calving. Blood was sampled before treatment and 12 h later, then daily until 15 d in milk (DIM), and analyzed for concentrations of ionized Ca (iCa), total Ca (tCa), total Mg (tMg), and total P (tP), metabolites, and hormones. Urine was sampled in the first 7 DIM and analyzed for concentrations of tCa, tMg, and creatinine. Neutrophil function was evaluated in the first week postpartum. Dry matter intake and p

Bisphenol F (BPF) is increasingly substituting bisphenol A in manufacturing polycarbonates and consumer products. The cardiometabolic effects of BPF in either humans or model organisms are not clear, and no studies to date have investigated the role of genetic background on susceptibility to BPF-induced cardiometabolic traits. The primary goal of this project was to determine if BPF exposure influences growth and adiposity in male N:NIH heterogeneous stock (HS) rats, a genetically heterogeneous population. Littermate pairs of male HS rats were randomly exposed to either vehicle (0.1% ethanol) or 1.125 mu g/ml BPF in 0.1% ethanol for 5 weeks in drinking water starting at 3 weeks-of-age. Water consumption and body weight was measured weekly, body composition was determined using nuclear magnetic resonance, urine and feces were collected in metabolic cages, and blood and tissues were collected at the end of the study. BPF-exposed rats showed significantly increased body growth and abdominal adiposity, risk facto

Emerging evidence has shown that podocyte injury and reduced specific podocyte protein expressions contribute to proteinuria in preeclampsia. We collected urine specimens from women with preeclampsia to study whether podocyte-specific protein shedding is associated with renal barrier dysfunction. Urine specimens from women with normal pregnancies and from pregnant women complicated by chronic hypertension were used for comparison. We determined soluble podocyte slit protein nephrin levels in the urine specimens. Podocalyxin, betaig-h3, and VEGF concentrations were also measured. We found that nephrin and podocalyxin were barely detectable in the urine specimens from normal pregnant women and from women with chronic hypertension. In preeclampsia, urinary nephrin and podocalyxin concentrations were significantly increased and highly correlated to each other, r(2) = 0.595. Nephrin and podocalyxin were also correlated with urine protein concentrations. betaig-h3 was detected in the urine specimens from women with

To investigate kidney injury in preeclampsia, we analyzed 14 biomarkers in urine specimen from 4 groups of pregnant women (normotensive pregnant women and those with pregnancy complicated with chronic hypertension or mild or severe preeclampsia). These biomarkers included 1) podocyte glycoproteins nephrin and podocalyxin, 2) matrix metallopeptidase (MMP)-2 and MMP-9 and their inhibitor tissue inhibitor of metalloproteinase-2, 3) inflammatory molecules and cytokines soluble VCAM-1, TNF-alpha, soluble TNF receptor receptor-1, IL-6, IL-8, IL-10, and IL-18, and 4) kidney injury biomarkers neutrophil gelatinase-associated lipocalin and kidney injury molecule-1. Postpartum urine specimens (6-8 wk) from normotensive women and those with severe preeclampsia were also evaluated. We found that, first, urine levels of nephrin, MMP-2, MMP-9, and kidney injury molecule-1 were significantly higher before delivery in severe preeclampsia than normotensive groups. The increased levels were all reduced to levels similar to tho

Urease pre-treatment of urine has been utilized since the early 1960s to remove high levels of urea from samples prior to further processing and analysis by gas chromatography-mass spectrometry (GC-MS). Aside from the obvious depletion or elimination of urea, the effect, if any, of urease pre-treatment on the urinary metabolome has not been studied in detail. Here, we report the results of three separate but related experiments that were designed to assess possible indirect effects of urease pre-treatment on the urinary metabolome as measured by GC-MS. In total, 235 GC-MS analyses were performed and over 106 identified and 200 unidentified metabolites were quantified across the three experiments. The results showed that data from urease pre-treated samples 1) had the same or lower coefficients of variance among reproducibly detected metabolites, 2) more accurately reflected quantitative differences and the expected ratios among different urine volumes, and 3) increased the number of metabolite identifications

Comprehensive two-dimensional gas chromatography mass spectrometry (GC x GC-MS) offers excellent chromatographic separation performance and superior sensitivity. As such, it is eminently suitable for the analysis of complex biological samples. The applicability of a GC x GC instrument equipped with a fast-scanning qMS detector for large-scale untargeted metabolome analyses was investigated. We optimized the dimensions of an apolar x medium-polar column combination in order to meet detector requirements and to compromise between separation performance and analysis time. The final method enabled a sufficient separation (R >= 1.2 or higher) of approx. 90% of all analytes detected in urine within less than 1 h. Using the qMS at maximum scan speed (20,000 u/s) and choosing a scan range of m/z 60-550, a data acquisition frequency of 33 Hz and usually at least 10-13 data points per D-2 peak above the baseline were achieved. Peak area as well as peak height could thus be determined precisely (mean RSD 2.5%). Spectral

Hispanics/Latinos have higher rates of type 2 diabetes (T2D), and the origins of these disparities are poorly understood. Environmental endocrine-disrupting chemicals (EDCs), including some metals and metalloids, are implicated as diabetes risk factors. Data indicate that Hispanics/Latinos may be disproportionately exposed to EDCs, yet they remain understudied with respect to environmental exposures and diabetes. The objective of this study is to determine how metal exposures contribute to T2D progression by evaluating the associations between 8 urinary metals and measures of glycemic status in 414 normoglycemic or prediabetic adults living in Starr County, Texas, a Hispanic/Latino community with high rates of diabetes and diabetes-associated mortality. We used multivariable linear regression to quantify the differences in homeostatic model assessments for pancreatic beta-cell function, insulin resistance, and insulin sensitivity (HOMA-beta, HOMA-IR, HOMA-S, respectively), plasma insulin, plasma glucose, and 

Glucocorticoids (GCs) are the most effective and commonly used drugs for the treatment of systemic lupus erythematosus (SLE). However, a large number of side effects occur after long-term or high-dose glucocorticoid treatment, which severely restricts the use of glucocorticoids. Reconstituted high-density lipoprotein (rHDL), an emerging nanocarrier, is promising for targeted delivery to sites of inflammation and macrophages. Here, we prepared a steroid-loaded recombinant high-density lipoprotein and evaluated its therapeutic efficacy in a murine macrophage cell line (RAW264.7) and a lupus (MRL/lpr mice) mouse model. The obtained corticosteroid-loaded nanomedicine, named PLP-CaP-rHDL, exhibited desirable characteristics. Pharmacodynamics studies revealed that the nanoparticles could significantly reduce the levels of inflammatory cytokines in the macrophages in vitro and also effectively alleviate lupus nephritis in MRL/lpr mice without causing obvious side effects at a dose of 0.25 mg/kg. Thus, our newly deve

The microbiome co-evolved with their mammalian host over thousands of years. This commensal relationship serves a pivotal role in various metabolic, physiological, and immunological processes. Recently we discovered impaired adrenal catecholamine stress responses in germ-free mice suggesting developmental modification of the reflex arc or absence of an ongoing microbiome signal. To determine whether maturational arrest or an absent bacteria-derived metabolite was the cause, we tested whether depleting gut microbiome in young adult animals could also alter the peripheral stress responses to insulin-induced hypoglycemia. Groups of C57Bl6 male mice were given regular water (control) or a cocktail of non-absorbable broad-spectrum antibiotics (Abx) in the drinking water for two weeks before injection with insulin or saline. Abx mice displayed a profound decrease in microbial diversity and abundance of Bacteroidetes and Firmicutes, plus a markedly enlarged caecum and no detectable by-products of bacterial fermentat

Purpose: Previous studies have shown that prenatal testosterone affects the development of not only reproductive organs but also the brain and even glucose metabolism. Whether prenatal testosterone influences the kidney development is largely unknown. We analyzed whether testosterone modulation during prenatal development would affect renal function and the number of nephrons in adult offspring.  Materials and Methods: Pregnant rats were treated with olive oil, testosterone (2 mg/kg), the androgen receptor blocker flutamide (5 mg/kg) or testosterone plus flutamide via daily intramuscular injections from gestation day 14 until delivery. Renal histology and functional parameters were assessed in male and female adult offspring. Macerated kidneys were used for nephron counting.  Results: Prenatal testosterone administration increased proteinuria in male rats by 256%. A similar 134% effect in female rats was not statistically significant. This effect was prevented when flutamide was co-administered. In male rats 

Cytochrome P450 2E1 (CYP2E1) induction and oxidative metabolism of ethanol in hepatocytes inflame and damage liver. Chronic ethanol ingestion also induces kidney dysfunction, which is associated with mortality from alcoholic hepatitis. Whether the kidney is directly affected by ethanol or is secondary to liver damage is not established. We found that CYP2E1 was induced in kidney tubules of mice chronically ingesting a modified Lieber-deCarli liquid ethanol diet. Phospholipids of kidney tubules were oxidized and fragmented in ethanol-fed mice with accumulation of azelaoyl phosphatidylcholine (Az-PC), a nonbiosynthetic product formed only by oxidative truncation of polyunsaturated phosphatidylcholine. Az-PC stimulates the inflammatory PAP receptor (PTAFR) abundantly expressed by neutrophils and kidney tubules, and inflammatory cells and myeloperoxidase-containing neutrophils accumulated in the kidneys of ethanol-fed mice after significant hysteresis. Decreased kidney filtration and induction of the acute kidney

Animals reduce their exposure to predation often at the cost of nutritional inputs. A variety of predator avoidance strategies exist, but species generally exist along a spectrum with some primarily utilizing behavioral responses to avoid predation and others relying more on morphological defenses to deter predation. North American porcupines (Erethizon dorsatum) possess a well-developed predator deterrent strategy (i.e., quills). During the winter, porcupines enter a nutritional bottleneck where they principally rely on endogenous stores to survive winter. We hypothesized that porcupine behavior in winter would, then, be primarily driven by nutritional demands rather than predation risk. To test this trade-off between perceived risk of predation and nutritional stress, we analyzed the length and sinuosity of movement patterns, relative to nutritional condition (urinary urea: creatinine), snow conditions (depth, density), and a risk landscape (predation risk and refuges). As predicted, the sinuosity of moveme

Recent preclinical studies show renal denervation (RDNx) may be an effective treatment for hypertension: however, the mechanism remains unknown. We have recently reported total RDNx (TRDNx) and afferent-selective RDNx (ARDNx) similarly attenuated the development of deoxycorticosterone acetate (DOCA)-salt hypertension. Whereas TRDNx abolished renal inflammation, ARDNx had a minimal effect despite an identical antihypertensive effect. Although this study established that ARDNx attenuates the development of DOCA-salt hypertension, it is unknown whether this mechanism remains operative once hypertension is established. The current study tested the hypothesis that TRDNx and ARDNx would similarly decrease mean arterial pressure (MAP) in the DOCA-salt hypertensive rat, and only TRDNx would mitigate renal inflammation. After 21 days of DOCA-salt treatment, male Sprague-Dawley rats underwent TRDNx (n = 16), ARDNx (n = 16), or Sham (n = 14) treatment and were monitored for 14 days. Compared with baseline, TRDNx and ARD

Chronic ethanol ingestion mildly damages liver through oxidative stress and lipid oxidation, which is ameliorated by dietary supplementation with the anti-inflammatory beta-amino acid taurine. Kidney, like liver, expresses cytochrome P450 2E1 that catabolizes ethanol with free radical formation, and so also may be damaged by ethanol catabolism. Sudden loss of kidney function, and not liver disease itself, foreshadows mortality in patients with alcoholic hepatitis [J. Altamirano, Clin. Gastroenterol. Hepatol. 2012, 10:65]. We found that ethanol ingestion in the Lieber-deCarli rat model increased kidney lipid oxidation, 4-hydroxynonenal protein adduction, and oxidatively truncated phospholipids that attract and activate leukocytes. Chronic ethanol ingestion increased myeloperoxidase-expressing cells in kidney and induced an inflammatory cell infiltrate. Apoptotic terminal deoxynucleotidyl transferase nick-end labeling-positive cells and active caspase-3 increased in kidney after ethanol ingestion, with reduced 

Aberrant microglia activity is associated with many neurological and psychiatric disorders, yet our knowledge about the pathological mechanisms is incomplete. Here, we describe a genetically defined microglia sublineage in mice which has the ability to suppress obsessive compulsion and anxiety symptoms. These microglia derive from precursors expressing the transcription factor Hoxb8. Selective ablation of Hoxb8-lineage microglia or the Hoxb8 gene revealed that dysfunction in this cell type causes severe over-grooming and anxiety-like behavior and stress responses. Moreover, we show that the severity of the pathology is set by female sex hormones. Together, our findings reveal that different microglia lineages have distinct functions. In addition, our data suggest a mechanistic link between biological sex and genetics, two major risk factors for developing anxiety and related disorders in humans.

Conventional methods for sampling hormones often preclude strong inference experimental designs, including repeated measures of both hormones and behavior and balanced or simultaneous designs for hormone-behavior sampling. In amphibians there is an opportunity to non-invasively and repeatedly sample excreted steroids in the water. We examined testosterone (T) in ttingara frogs (Physalaemus (=Engystomops) pustulosus) using minimally invasive water-borne methods. First, we validated procedures for the collection, extraction and measurement of T in adult males and females using pharmacological challenges coupled with estimates of parallelism and recovery determination. Next, we extended the timeline of sampling over 9 days in order to evaluate the kinetics of excretion (baseline phase, challenge phase, recovery phase), including the estimation of individual differences during baseline sampling. We also estimated concentrations of creatinine (Cr) in each water sample and evaluated whether correcting for this prox

Objective This study aimed to investigate the short-term effect of ovariohysterectomy on urine levels of serotonin and its relation to levels of cortisol, testosterone and progesterone in female dogs. Seven bitches were studied before surgical ovariohysterectomy and then once a week during 4 weeks. Spontaneously voided urine samples were collected and concentration ratios of hormone/creatinine in urine were analysed. Results The bitches had significantly lower levels of cortisol, testosterone, and progesterone 1 week after ovariohysterectomy compared with before and the levels stayed low throughout the study (P <= 0.05). Interestingly, serotonin levels tended to increase 4 weeks after surgery (P = 0.08). A positive correlation between cortisol and progesterone was found before and after surgery. After surgery, serotonin was positively correlated with cortisol and progesterone (P <= 0.05).

Cystinosis is an inherited disorder resulting from a mutation in the CTNS gene, causing progressive proximal tubular cell flattening, the so-called swan-neck lesion (SNL), and eventual renal failure. To determine the role of oxidative stress in cystinosis, histologic sections of kidneys from C57BL/6 Ctns(-/-) and wild-type mice were examined by immunohistochemistry and morphometry from 1 wk to 20 mo of age. Additional mice were treated from 1 to 6 mo with vehicle or mitoquinone (MitoQ), an antioxidant targeted to mitochondria. The leading edge of the SNL lost mitochondria and superoxide production, and became surrounded by a thickened tubular basement membrane. Progression of the SNL as determined by staining with lectin from Lotus tetragonolobus accelerated after 3 mo, but was delayed by treatment with MitoQ (38 +/- 4% vs. 28 +/- 1%, P < 0.01). Through 9 mo, glomeruli had retained renin staining and intact macula densa, whereas SNL expressed transgelin, an actin-binding protein, but neither kidney injury mol

One of the clinical alterations observed in chronic renal disease (CRD) is the impaired urine concentration, known as diabetes insipidus (DI). Tubulointerstitial fibrosis of the kidney is also a pathological finding observed in CRD and involves composition of extracellular matrix (ECM). However, an association between these two events has not been elucidated. In this study, we showed that the extracellular-to-intracellular scaffold protein integrin-linked kinase (ILK) regulates expression of tubular water channel aquaporin-2 (AQP2) and its apical membrane presence in the renal tubule. Basally, polyuria and decreased urine osmolality were present in ILK conditional-knockdown (cKD-ILK) adult mice compared with nondepleted ILK littermates. No changes were observed in arginine-vasopressin (AVP) blood levels, renal receptor (V2R), or AQP3 expression. However, tubular AQP2 was decreased in expression and apical membrane presence in cKD-ILK mice, where the canonical V2R/cAMP axis activation is still functional, but 

aEuro broken vertical bar nano-sized fragments surrounded by a lipid membrane [extracellular vesicles (EVS)] are routinely released by virtually all cell typesaEuro broken vertical bar and their composition may change in disease statesaEuro broken vertical bar EVs may therefore represent useful biomarkersaEuro broken vertical bar.Endothelial progenitor cells (EPCs) are known to induce tissue repair by paracrine mechanisms including the release of growth factors and extracellular vesicles (EVs), nanoparticles able to carry proteins and genetic information to target cells. The aim of this study was to evaluate whether EVs derived from EPCs may protect from complement-mediated mesangial injury in experimental anti-Thy1.1 glomerulonephritis.  EVs were isolated by serial ultracentrifugation from supernatants of cultured human EPCs and characterized for their protein and RNA content. In vivo, EVs were injected i.v. in the experimental rat model of mesangiolytic anti-Thy1.1 glomerulonephritis evaluating renal functi

Inflammatory process mediated by innate and adaptive immune systems is a major pathogenic mechanism of renal ischemia-reperfusion injury (IRI). There are concerns that organ recipients may be at increased risk of developing IRI after receiving kidneys from elder donors. To reveal the effects of aging on the development of renal IRI, we compared the immunologic micromilieu of normal and postischemic kidneys from mice of three different ages (9 wk, 6 mo, and 12 mo). There was a higher number of total T cells, especially effector memory CD4/CD8 T cells, and regulatory T cells in the normal kidneys of old mice. On day 2 after IRI, the proportion of necrotic tubules and renal functional changes were comparable between groups although old mice had a higher proportion of damaged tubule compared with young mice. More T cells, but less B cells, trafficked into the postischemic kidneys of old mice. The infiltration of NK T cells was similar across the groups. Macrophages and neutrophils were comparable between groups i

Fibrosis is at the core of the high morbidity and mortality rates associated with the complications of diabetes and obesity, including diabetic nephropathy (DN), without any US Food and Drug Administration-approved drugs with this specific target. We recently provided the first evidence that the matricellular protein CCN3 (official symbol NOV) functions in a reciprocal manner, acting on the profibrotic family member CCN2 to inhibit fibrosis in a mesangial cell model of DN. Herein, we used the BT/BR ob/ob mouse as a best model of human obesity and DN progression to determine whether recombinant human CCN3 could be used therapeutically, and the mechanisms involved. Eight weeks of thrice-weekly i.p. injections (0.604 and 6.04 mu g/kg of recombinant human CCN3) beginning in early-stage DN completely blocked and/or reversed the up-regulation of mRNA expression of kidney cortex fibrosis genes (CCN2, Col1 alpha 2, TGF-beta 1, and PAI-1) seen in placebo-treated diabetic mice. The treatment completely blocked glomerul

BACKGROUND: Differences in arsenic metabolism capacity may influence risk for type 2 diabetes, but the mechanistic drivers are unclear. We evaluated the associations between arsenic metabolism with overall diabetes prevalence and with static and dynamic measures of insulin resistance among Mexican Americans living in Starr County, Texas. METHODS: We utilized data from cross-sectional studies conducted in Starr County, Texas, from 2010-2014. A Mendelian randomization approach was utilized to evaluate the associations between arsenic metabolism and type 2 diabetes prevalence using the intronic variant in the arsenic methylating gene, rs9527, as the instrumental variable for arsenic metabolism. To further assess mechanisms for diabetes pathogenesis, proportions of the urinary arsenic metabolites were employed to assess the association between arsenic metabolism and insulin resistance among participants without diabetes. Urinary biomarkers of arsenic metabolites were modeled as individual proportions of the total

Cortisol is the main glucocorticoid hormone promoting compensatory metabolic responses of stress in teleosts. This hormone acts through genomic and membrane-initiated actions to exert its functions inside the cell. Experimental approaches, using exogenous cortisol administration, confirm the role of this hormone during short (minutes to hours)- and long-term (days to weeks) responses to stress. The role of membrane-initiated cortisol signaling during long-term responses has been recently explored. In this study, Sparus aurata were intraperitoneally injected with coconut oil alone or coconut oil containing cortisol, cortisol-BSA, or BSA. After 3 days of treatment, plasma, liver, and skeletal muscle were extracted. Plasma cortisol, as well as metabolic indicators in the plasma and tissues collected, and metabolism-related gene expression, were measured. Our results showed that artificially increased plasma cortisol levels in S. aurata enhanced plasma glucose and triacylglycerols values as well as hepatic substr

Background: Maternal stress during pregnancy can influence the trajectory of fetal development, shaping off-spring physiology and health in enduring ways. Some research implicates fetal programming of the hypothalamic-pituitary-adrenocortical (HPA) axis as a mediator of these effects. The present study is the first to examine child hair cortisol concentration (HCC) and maternal stress during pregnancy in a diverse, low-income sample.  Methods: The sample consisted of 77 healthy, low-income (M annual income: $13,321), mother-children pairs (M child age = 3.81 years, SD = 0.43). The children were 57 % girls, 43 % boys. Mothers were 65 % Latina/Hispanic, 28 % Non-Hispanic White, 7% Black/African American. Maternal prenatal stress was measured with the Perceived Stress Scale administered by interview in the second and third trimesters, and again approximately four years later when child hair samples for assaying HCC were collected.  Results: On average maternal perceived stress increased significantly across preg

Purpose Cushingoid features are occasionally encountered in infants after pediatric cataract surgery. The aim of this study is to evaluate whether the use of topical glucocorticoids (GCs) following congenital cataract surgery can result in endogenous adrenal suppression and/or systemic side effects similar to those seen with systemic steroids.  Methods A prospective study was performed on 20 infants with bilateral congenital cataract. All infants received a single subconjunctival betamethasone injection of 1 mg at the end of surgery in addition to topical dexamethasone eye drops 1 mg/ml for 6 weeks. All infants had anthropometric measurements and blood pressure measurements, serum cortisol, and ACTH level measurements before surgery and 2 months after. In addition, the total administered glucocorticoid adjusted per weight was calculated.  Results The mean age of the infants was 4.93 +/- 2.58 months. Thirteen were males (65%). The total administered glucocorticoid dose was 18.7 mg and the mean cumulative dexam

To determine the effect of the commercial feed additive OmniGen-AF (R) on immune, physiological, and carcass ultrasound variables in steers during backgrounding, transition, and finishing phases, nine purebred Angus half-sibling steers were randomly assigned to one of two treatment groups: Control (n = 4) and OmniGen-AF (OG; n = 5). Cattle were offered 0 (Control) or 56 g daily of OG throughout a 28-d backgrounding period (limit-fed a predominantly forage diet), a 14-d transition period, and a 56-d finishing period on a high concentrate diet (104 days total). During the three feeding periods, whole blood and serum was collected to evaluate markers of immune function and physiology, respectively. Across basal diet phases, OG supplementation increased serum chloride (P = 0.02) and haptoglobin (P = 0.03) concentrations and decreased serum NEFA (P = 0.001) concentrations. At the end of the high-concentrate finishing period, OG supplementation vs. Control attenuated the decrease in serum paraoxonase and the increa



Early-life stress (ELS) creates life-long vulnerability to stress-related anxiety disorders through altering stress and fear systems in the brain. The endocannabinoid system has emerged as an important regulator of the stress response through a crosstalk with the glucocorticoid system, yet whether it plays a role in the persistent effects of ELS remains unanswered. By combining, behavioral, pharmacological and biochemical approaches in adult male rats, we examined the impact of ELS on the regulation of endocannabinoid function by stress and glucocorticoids. We employed a postnatal limited-nesting/bedding induced ELS between postnatal days 2-9 in rats. Exposure to postnatal ELS compromised the ability of both acute stress and glucocorticoid administration to mobilize the endocannabinoid ligand 2-arachidonoyl glycerol (2-AG) in the hippocampus of adult male rats. These findings suggest that ELS compromises the coupling of the glucocorticoid and endocannabinoid systems in the hippocampus. Since 2-AG signaling is

The understanding of stress and its impact on human performance is crucial to mitigate human error in the face of a threat. This is especially the case for critical incidents on a ship bridge, where human error can easily lead to severe danger for crew, cargo, and other vessels. To overcome the current limitations of robust objective stress measures that reliably detect (di-)stress under highly noisy conditions, we set out to explore whether salivary cortisol - the stress biomarker in medicine and psychology - is a valuable complementary assessment tool in a high-stress/emergency context. In a controlled within-subjects experiment (N = 12) using a ship bridge simulator, we measured stress levels under three conditions (80 min each): baseline, low stress (open water navigation task in autopilot), and high stress (open water emergency scenario). We sampled salivary cortisol at 10 min intervals in conjunction with heart rate (variability) monitoring, and subjective stress assessments from both participants and e

Simple Summary  A fungal toxin, aflatoxin B1 (AFB1), undermines growth and stress axes of gilthead seabream (Sparus aurata) with depletion of somatic carbohydrate and lipid reservoirs. The present study assessed the physiological consequences of high stocking density versus low stocking density in seabream juveniles, which had previously been fed with AFB1 supplementation. These stressors are likely to converge by inferring animal welfare and economic profitability in the food animal industry. Interestingly, AFB1 seems to cause physiological and molecular dysfunction in response to overcrowding densities. Our results might be relevant to elucidate a potential risk for fish farming that is often overlooked.  Several studies in fish have shown that aflatoxin B1 (AFB1) causes a disparity of species-dependent physiological disorders without compromising survival. We studied the effect of dietary administration of AFB1 (2 mg AFB1 kg(-1) diet) in gilthead seabream (Sparus aurata) juveniles in combination with a cha

BACKGROUND: Recent advancements in 3-dimensional patient-derived organoid models have revolutionized the field of cancer biology. There is an urgent need for development of endocrine tumor organoid models for medullary thyroid carcinoma, adrenocortical carcinoma, papillary thyroid carcinoma, and a spectrum of benign hyperfunctioning parathyroid and adrenal neoplasms. We aimed to engineer functionally intact 3-dimensional endocrine patient-derived organoids to expand the in vitro and translational applications for the advancement of endocrine research. METHODS: Using our recently developed fine needle aspiration-based methodology, we established patient-derived 3-dimensional endocrine organoid models using prospectively collected human papillary thyroid carcinoma (n = 6), medullary thyroid carcinoma (n = 3), adrenocortical carcinoma (n = 3), and parathyroid (n = 5). and adrenal (n = 5) neoplasms. Multiplatform analyses of endocrine patient-derived organoids and applications in oncoimmunology, near-infrared aut

Abstract Background Existing literature indicates a positive relationship between stress and chronic periodontitis (CP) but there is limited information on the combined influence of stress and smoking on the progression of periodontal disease. So, the objective of this study was to evaluate the effects of stress, salivary and serum, cortisol and interleukin-1β levels in smokers with CP. Methods Seventy-five patients equally divided into three groups of healthy controls (Group I), smokers and non-smokers with CP (Group 2 and Group 3) respectively were evaluated for clinical parameters, biochemical parameters of salivary and serum cortisol and IL-1β levels via enzyme linked immunosorbent assay (ELISA). Zung's self-rating depression scale questionnaire was used to determine the stress levels amongst the patients. Results Smokers with CP exihibited higher values of probing pocket depth, clinical attachment level, plaque index while lower papillary bleeding index, and gingival index scores as compared to non-smoke

BACKGROUND: Existing literature indicates a positive relationship between stress and chronic periodontitis (CP) but there is limited information on the combined influence of stress and smoking on the progression of periodontal disease. So, the objective of this study was to evaluate the effects of stress, salivary and serum, cortisol and interleukin-1beta levels in smokers with CP. METHODS: Seventy-five patients equally divided into three groups of healthy controls (Group I), smokers and non-smokers with CP (Group 2 and Group 3) respectively were evaluated for clinical parameters, biochemical parameters of salivary and serum cortisol and IL-1beta levels via enzyme linked immunosorbent assay (ELISA). Zung's self-rating depression scale questionnaire was used to determine the stress levels amongst the patients. RESULTS: Smokers with CP exihibited higher values of probing pocket depth, clinical attachment level, plaque index while lower papillary bleeding index, and gingival index scores as compared to non-smoke

Background: Existing literature indicates a positive relationship between stress and chronic periodontitis (CP) but there is limited information on the combined influence of stress and smoking on the progression of periodontal disease. So, the objective of this study was to evaluate the effects of stress, salivary and serum, cortisol and interleukin-1 beta levels in smokers with CP.  Methods: Seventy-five patients equally divided into three groups of healthy controls (Group I), smokers and non-smokers with CP (Group 2 and Group 3) respectively were evaluated for clinical parameters, biochemical parameters of salivary and serum cortisol and IL-1 beta levels via enzyme linked immunosorbent assay (ELISA). Zung's self-rating depression scale questionnaire was used to determine the stress levels amongst the patients.  Results: Smokers with CP exihibited higher values of probing pocket depth, clinical attachment level, plaque index while lower papillary bleeding index, and gingival index scores as compared to non-s

Chronic stress can have detrimental effects on an individual's health and reproductive success. The use of cortisol quantification as an indicator of stress in free-ranging cetaceans and phocids is increasing but no studies have applied this technique on blubber in otariids. We measured cortisol concentrations in blubber samples obtained from California sea lions, Zalophus californianus, stranded in San Diego County and those incidentally killed in the California drift gillnet fishery. We also measured progesterone concentrations to assess female reproductive status and, in males, as a potential secondary measure of adrenal steroid production. Blubber cortisol and progesterone values were compared across demographic groups (sex and maturity), season, and proportion blubber lipid extracted. Stranded animals (247.3 +/- 70.767(SE) ng/g blubber) had significantly higher cortisol concentrations compared to fishery bycaught (8.1 +/- 2.108(SE) ng/g blubber) animals. These findings are likely driven by inherent diffe

This study investigated the effects of injectable vitamin C (VC) at weaning and prior to transit on growth performance and immune function in early-weaned beef steers. On day 0, 91 Angus x Simmental steers (92 +/- 4 kg) were weaned (65 +/- 11 d of age), given vaccination boosters, blocked by age, and randomly assigned to weaning (WEAN) treatments: intramuscular injections (20 mL per steer) of VC (250-mg sodium ascorbate per mL; 5 g per steer) or saline (SAL). From days 0 to 48, steers were housed at the Dixon Springs Agricultural Center (Simpson, IL) in pens (six pens; N = 14 to 16 steers per pen) equipped with two to three Vytelle bunks to measure individual daily feed disappearance. On day 49, half of the steers in each WEAN treatment were randomly assigned to an additional injection treatment (20 mL per steer) of VC or SAL prior to transport (TRANS). After administering pretransit injections, all steers were loaded onto a commercial livestock trailer with equal representation of treatments across compartme

Background: Amphetamine abuse has been conceived as an addictive illness where stress regulation and inhibitory control may be crucial factors determining chronicity and relapse. Since amphetamine consumption may disrupt the cerebral systems regulating inhibition and stress behaviors, deregulation on these systems may be expected even after long-term abstinence periods. The present study aimed to evaluate the ability of abstinent amphetamine consumers to regulate stress parameters and to inhibit cognitive patterns under the acute trier social stress test (TSST) paradigm. Materials and Methods: A cohort study was conducted in a sample of 44 young individuals (average age: 24.6 years). The sample included 22 amphetamine consumers recruited from an addiction treatment center and 22 healthy nonconsumers belonging to the same sociodemographic conditions. Both groups were exposed to the TSST once the consumers completed 6 months in abstinence. To evaluate stress reactivity, we collected five saliva samples distribu

The number of Sertoli cells has a major effect on adult testis size and sperm production capacity. Mechanisms that regulate the number of Sertoli cells in livestock are at best nebulously understood; however, with lesser testicular estrogen production, proliferation of Sertoli cells is prolonged compared with vehicle-treated littermates. Decreased WISP2 gene expression in testes as a result of less endogenous estrogen is similar to altered WISP2 gene expression following corticosteroid treatment of some cultured cells. Taken together, these findings indicate decreased testicular cortisol might be in the signaling pathway between reduced endogenous estrogens and the prolonged interval of Sertoli cell proliferation. Hence, in these studies, potential actions of testicular corticosteroid on Sertoli cell numbers were evaluated. Testicular cortisol concentrations were reduced at 6.5 weeks of age (P < 0.05) in littermates treated with the aromatase inhibitor, letrozole, compared with littermates treated with vehicl

Background: Burn injuries are associated with strong inflammation and risk of secondary sepsis which both may affect the function of the glucocorticoid receptor (GR). The aim of this study was to determine GR expression and binding capacity in leucocytes from patients admitted to a tertiary burn center.  Methods: Blood was sampled from 13 patients on admission and days 7, 14 and 21, and once from 16 healthy subjects. Patients were grouped according to the extent of burn and to any sepsis on day 7. Expression and binding capacity of GR were determined as arbitrary units using flow cytometry.  Results: GR expression and binding capacity were increased compared to healthy subjects in most circulating leucocyte subsets on admission irrespective of burn size. Patients with sepsis on day 7 displayed increased GR expression in T lymphocytes (51.8%, P < 0.01) compared to admission. There was a negative correlation between GR binding capacity in neutrophils and burn size after 14 days (P < 0.05).  Conclusions: GR expr

BACKGROUND: Glucocorticoid (GC) treatment has variable effect in sepsis. This may be explained by decreased expression or function of the glucocorticoid receptor (GR). The aim of this study was to determine GR expression and binding capacity in patients during and after sepsis. METHODS: In this prospective, non-interventional clinical study, peripheral blood and clinical data were collected from 20 adult patients at five timepoints during sepsis and 5-13 months after recovery. GR expression and binding capacity were assessed by flow cytometry. RESULTS: GR expression was higher in T lymphocytes from patients with septic shock compared to healthy subjects (p = 0.01). While there was no difference in GR expression between GC-treated and non-treated patients, GR binding capacity was lower in GC-treated patients at admission compared to healthy subjects (p </= 0.03). After the acute inflammation inflammatory phase, GR binding capacity was still lower in neutrophils of GC-treated patients, compared to healthy subje

The relationships among animal form, function and performance are complex, and vary across environments. Therefore, it can be difficult to identify morphological and/or physiological traits responsible for enhancing performance in a given habitat. In fishes, differences in swimming performance across water flow gradients are related to morphological variation among and within species. However, physiological traits related to performance have been less well studied. We experimentally reared juvenile damselfish, Acanthochromis polyacanthus, under different water flow regimes to test 1) whether aspects of swimming physiology and morphology show plastic responses to water flow, 2) whether trait divergence correlates with swimming performance and 3) whether flow environment relates to performance differences observed in wild fish. We found that maximum metabolic rate, aerobic scope and blood haematocrit were higher in wave-reared fish compared to fish reared in low water flow. However, pectoral fin shape, which te

Background: Meditation represents an effective and safe practice to lower distress and promote well-being. PsychoNeuroEndocrinolmmunology-based Meditation (PNEIMED) is a validated method that can reduce stress-related symptoms and salivary cortisol secretion. To date, few randomised controlled trials (RCTs) have assessed cortisol levels through salivary samples, collected both in the morning phase and during acute mental stress elicitation, in healthy young subjects following brief meditation training.  Aim: The present study aims to investigate, in healthy young undergraduate students, the effects of a brief PNEIMED training course on HPA axis by measuring salivary cortisol levels.  Methods: Forty students attending the Faculty of Psychology, without comorbidities and previous experience of meditation, were enrolled in the study. Twenty subjects were randomly assigned to 30 h of PNEIMED training (intervention group, IG), and twenty subjects were randomly assigned to 30 h of academic lessons (control group, C

Background and aims Immune tolerance breakdown during UC involves the peroxisome proliferator-activated receptor- (PPAR), a key factor in mucosal homoeostasis and the therapeutic target of 5-aminosalycilates, which expression is impaired during UC. Here we assess the impact of glucocorticoids (GCs) on PPAR expression, focusing especially on extra-adrenal cortisol production by colonic epithelial cells (CECs).  Methods Activation of PPAR in the colon was evaluated using transgenic mice for the luciferase gene under PPAR control (peroxisome proliferator response element-luciferase mice). Protein and mRNA expression of PPAR were evaluated with colon fragments and purified CEC from mice. Cortisol production and steroidogenic factor expression were quantified in human CEC of patients with UC and those of controls. Gene expression knockdown by short hairpin RNA in Caco-2 cells was used for functional studies.  Results GCs were able to raise luciferase activity in peroxisome proliferator response element-luciferase 

Simple Summary  Bovine respiratory disease is one of the greatest health challenges cattle producers face and is most commonly treated with antibiotics. With the current push to reduce the use of antibiotics in livestock production, producers are looking at non-pharmaceutical alternatives such as nutritional supplements. This study aimed to determine if different forms of zinc supplementation could reduce some of the negative health effects associated with bovine respiratory disease. Overall, cattle supplemented with ZinMet (zinc methionine/organic zinc) responded better during the disease as evidenced by blood parameters, decreased lesion severity, and decreased fever. Conversely, cattle fed a large dose of zinc sulfate (inorganic zinc) displayed a higher fever and blood parameters that indicated a greater sickness response. Findings from this study suggest that the type and amount of zinc fed to cattle may influence their response to bovine respiratory disease.  To determine the effects of zinc supplementat

This study was designed to determine if supplementation of a combination live yeast and yeast cell wall product in feed could mitigate the negative impacts associated with heat stress (HS). Crossbred, phenotypically similar beef heifers (n = 32; BW = 385 +/- 43 kg) were fed a standard finishing ration without (CON) or with a combination of a live yeast (1.5 g/hd/d) and yeast cell wall product (2.5 g/hd/d; YEAST; Phileo Lesaffre Animal Care, Milwaukee, WI). After 50 d of supplementation, heifers were transported to an environmentally-controlled facility and placed in individual bleeding stalls after indwelling jugular catheters and vaginal temperature (VT) loggers were inserted. Heifers were kept in thermoneutral (TN) conditions for 48 h [temperature-humidity index (THI) similar to 67; d 1-2] then were subjected to HS for 4 d (peak THI similar to 80; d 3-6). From d 2-6, hourly blood samples were collected for serum isolation from 1400 to 1800 h and again from 2200 to 0200 h which represented the daily targeted

The neonatal leptin surge is important for hypothalamic development, feed intake regulation, and long-term metabolic control. In sheep, the leptin surge is eliminated with maternal overnutrition and an elevated dam body condition score (BCS), but this has not been assessed in dairy cattle. The aim of this study was to characterize the neonatal profile of leptin, cortisol and other key metabolites in calves born to Holstein cows with a range of BCS. Dam BCS was determined 21 d before expected parturition. Blood was collected from calves within 4 h of birth (d 0), and on days 1, 3, 5, and 7. Serum was analyzed for concentrations of leptin, cortisol, blood urea nitrogen, beta-hydroxybutyrate (BHB), free fatty acids (FFA), triglycerides, and total protein (TP). Statistical analysis was performed separately for calves sired by Holstein (HOL) or Angus (HOL-ANG) bulls. Leptin tended to decrease after birth in HOL calves, but there was no evidence of an association between leptin and BCS. For HOL calves, the cortisol

This study evaluated the effect of genetic selection for markers related to marbling deposition in Angus heifers on the immune response following a lipopolysaccharide (LPS) challenge. Fall-born heifers (n=19; similar to 7 months of age, 274 +/- 24 kg) with genetic variation for marbling were utilized including 10 heifers with no genetic markers (No-MVP) and 9 heifers with >= 1 markers (1 + MVP). Genotypic variation for quantitative trait loci QG1 and QG2 heifers was determined. Twenty-four hour (h) prior to the LPS challenge, heifers were fitted with jugular catheters and vaginal temperature (VT) monitoring devices. Temperature monitoring devises were programed to record VT in 1 min intervals. On day (d) 0, 2 h prior to LPS challenge and 8 h post challenge, serum was collected in 0.5 h intervals (0800-1800 h). Serum was also collected at 12, 16, 20, and 24 h post LPS challenge. The LPS challenge was administered to the heifers at 1000 h via intravenous bolus (0.5 mu g/kg BW). Serum was analyzed for cortisol, 

The study examined the effect of chromium supplementation on the response of steers to an LPS challenge. Steers received a premix that added 0 (control; n = 10) or 0.2 mg/kg of chromium (n = 10) to the total diet on a dry matter basis for 56 d. Steers were fitted with jugular catheters and rectal temperature (RT) recording devices on d 52. Blood samples were collected and sickness behavior scores assigned to each steer relative to an LPS challenge (0.5 microg/kg) on d 55. Pre-LPS RT were greater in chromium-supplemented than in control steers. Post-LPS RT increased in both treatments, with control steers producing a greater change in RT than chromium-supplemented steers. Sickness behavior scores were greater in control than in chromium-supplemented steers post-LPS (P = 0.03). Cortisol concentrations did not differ between treatments pre-LPS. Post-LPS cortisol concentrations increased but did not differ due to treatment. Concentrations of IL-4 increased post-LPS but were not affected by treatment pre- or post-

A study was conducted to determine the effect of feeding yeast cell wall (YCW) products on the physiological and acute phase responses of crossbred, newly-received feedlot heifers to an endotoxin challenge. Heifers (n = 24; 219 +/- 2.4 kg) were separated into treatment groups receiving either a control diet (n = 8), YCW-A (2.5 g/heifer/d; n = 8) or YCW-C (2.5 g/heifer/d; n = 8) and were fed for 52 d. On d 37 heifers were challenged i.v. with LPS (0.5 microg/kg body mass) and blood samples were collected from -2 h to 8 h and again at 24 h relative to LPS challenge. There was an increase in vaginal temperature in all heifers post-LPS, with YCW-C maintaining a lower vaginal temperature post-LPS than control and YCW-A heifers. Sickness behavior scores increased post-LPS in all heifers, but were not affected by treatment. Cortisol concentrations were greatest in control heifers post-LPS compared with YCW-A or YCW-C heifers. Concentrations of IFN-gamma and TNF-alpha increased post-LPS, but were not affected by trea

Dairy calves in the Southwest regions of the United States are typically raised individually in wooden hutches with 1.23 m(2) of space. The objective of the study was to determine if increased space allowance in wooden hutches influences measures of innate immunity and behaviors of Holstein bull calves pre- and postcastration. Calves were randomly assigned at 4 d of age to conventional (CONV; 1.23 m(2) of space; n = 18), moderate (MOD; 1.85 m2 space; n = 17), or maximized space allowance (MAX; 3.71 m(2) space; n = 19) in hutches. Calves were surgically castrated at 24 d of age. Peripheral whole blood samples were collected at 1, +1, +5, and +12 d of castration. Accelerometer loggers (n = 16 calves per treatment) were used from 3 to +5 d of castration to assess standing behaviors. All calves decreased total standing duration the day of castration versus precastration. Overall, MAX spent the most time in the stand position postcastration versus CONV and MOD. Within treatments, MOD. and MAX had increased plasma 

OBJECTIVE: A randomized clinical study to compare the stress response to laparoscopic cholecystectomy during spinal-general anaesthesia and epidural- general anaesthesia. METHODS: Women undergoing elective laparoscopic chole cystectomy were assigned to receive either spinal anaesthesia (SA group; n = 12) or epidural anaesthesia (EA group; n = 12), in addition to general anaesthesia. Plasma concentrations of cortisol, adrenocorticotrophic hormone (ACTH), noradrenaline, adrenaline and total catecholamines were measured pre- and intraoperatively. RESULTS: Intraoperative cortisol, noradrenaline and total catecholamine levels were significantly lower in the SA group compared with the EA group. When pre- and intraoperative values were compared, the SA group showed a decrease in adrenaline, noradrenaline and total catecholamine levels, and the EA group showed an increase in ACTH and noradrenaline levels. CONCLUSIONS: The type of regional anaesthesia significantly affected the stress response: spinal anaesthesia prod

Objective: The aim of this study was to evaluate the effect of carbohydrate or glutamine supplementation, or a combination of the two, on the immune system and inflammatory parameters after exercise in simulated hypoxic conditions at 4500 m.  Methods: Nine men underwent three sessions of exercise at 70% VO2(peak) until exhaustion as follows: 1) hypoxia with a placebo; 2) hypoxia with 8% maltodextrin (200 mL/20 min) during exercise and for 2 h after; and 3) hypoxia after 6 d of glutamine supplementation (20 g/d) and supplementation with 8% maltodextrin (200 mL/20 min) during exercise and for 2 h after. All procedures were randomized and double blind. Blood was collected at rest, immediately before exercise, after the completion of exercise, and 2 h after recovery. Glutamine, cortisol, cytokines, glucose, heat shock protein-70, and erythropoietin were measured in serum, and the cytokine production from lymphocytes was measured.  Results: Erythropoietin and interleukin (IL)-6 increased after exercise in the hypo

Objectives: The aim of this study was to evaluate the combined effects of carbohydrate (CHO) and glutamine (Gln) supplementation on cytokine production by monocytes after exercise until exhaustion performed in hypoxia.  Methods: Fifteen physically active men underwent three exercises until exhaustion with an intensity of 70% maximal oxygen intake at a simulated height of 4500 m under the following supplementation: placebo, CHO (maltodextrin 8%/200 mL for 20 min), and CHO + Gln (Gln 20 g/d for 6 d and maltodextrin 8%/200 mL for 20 min) during exercise and for 2 h of recovery. Analysis of variance for repeated measures followed by the Tukey's post hoc test was realized and P < 0.05 was considered statistically significant.  Results: Oxygen saturation of arterial blood (SaO(2)%) decreased in the three trials compared with baseline. Two hours post-exercise, the SaO(2)% was high in CHO + Gln condition compared with placebo. Two hours after exercise, interleukin (IL)-1 beta decreased compared with post-exercise in 

This study evaluated whether administration of lipopolysaccharide (LPS) at each trimester of gestation would alter the acute phase (APR) and metabolic responses to a postnatal LPS challenge in weaned heifers. Pregnant crossbred multiparous cows (n = 50) were randomized into prenatal immune stimulation (PIS; n = 24; administered 0.1 microg/kg BW LPS subcutaneously at 71 +/- 2, 170 +/- 2 and 234 +/- 2 d of gestation) and saline (CON; n = 26) groups. From these treatment groups, heifer calves (n = 12 PIS and 11 CON) were identified at weaning (244 +/- 3 d of age) to receive an LPS challenge. On d 0, heifers were fitted with vaginal temperature (VT) devices, jugular catheters, and moved into individual stalls. On d 1, heifers were challenged i.v. with LPS (0.5 microg/kg BW) at 0 h. Blood samples were collected and sickness behavior scores (SBS) recorded at 0.5 h intervals from -2 to 8 h and at 24 h relative to LPS challenge. Serum was analyzed for cortisol, cytokines, glucose, non-esterified fatty acids (NEFA), a

Background: An objective diagnosis of sedentary behaviour as well as of the physical activity and fitness levels in youth and to better understand how lifestyle is associated with cardiovascular disease risk factors and other phenotypes is of clinical and public health interest, and might be informative for developing intervention studies focused on the promotion of physical activity in these population. The aim of this methodological paper is to describe the design and assessment in the UP&DOWN study.  Methods/Design: The UP&DOWN study is a multi-center follow-up design where 2225 Spanish primary and secondary schoolchildren from Cadiz and Madrid, respectively, as well as 110 Spanish adolescents with Down syndrome from Madrid and Toledo were recruited to be assessed. Nine main measurement categories are assessed: i) socio-demographic and early determinants; ii) environmental determinants; iii) physical activity and sedentary behaviour; iv) health-related fitness; v) blood pressure and resting heart rate; vi)

The objective of this study was to assess the association between serum concentrations of haptoglobin (Hp), cortisol, and l-lactate following transport of dairy heifer calves within their first week of life with health, mortality, and growth during the preweaning period. Blood samples were collected at arrival and included a cohort of 168 Jersey and Jersey-cross calves from 8 different sources located in Minnesota. All calves were raised at a single facility in New Mexico. Incidence of respiratory disease (BRD) and mortality during the preweaning period (60 d of life) were extracted from the farm's software database. Individual body weight was measured at birth and at weaning to estimate average daily gain. No simple linear correlations were found between the biomarkers. The incidence of BRD during the preweaning period was 7.7%. While cortisol and l-lactate serum concentrations were not associated with BRD, Hp was negatively associated with BRD. Receiving operating characteristic curve analysis was performed

Stress hormones, released into circulation as a consequence of disturbance, are classically assayed from blood samples but may also be detected in a variety of matrices. Blubber and fecal samples can be remotely collected from free-ranging cetaceans without the confounding hormone elevations associated with chase, capture, and handling required to collect blood samples. The relationship between cortisol concentrations in circulation with that of blubber and feces, however, is unknown. To assess these associations, we elevated cortisol by orally administering hydrocortisone for five days in five bottlenose dolphins. Voluntary blood and fecal samples were collected daily; blubber biopsies were collected on day one, just prior to hydrocortisone administration, and days three and five of hydrocortisone administration. We evaluated subsequent changes in several circulating stress hormones as well as cortisol and glucocorticoid metabolites in blubber and feces, respectively. There was a significant association betw

Several hormones are potential indicators of stress in free-ranging animals and provide information on animal health in managed-care settings. In response to stress, glucocorticoids (GC, e.g. cortisol) first appear in circulation but are later incorporated into other tissues (e.g. adipose) or excreted in feces or urine. These alternative matrices can be sampled remotely, or by less invasive means, than required for blood collection and are especially valuable in highly mobile species, like marine mammals. We characterized the timing and magnitude of several hormones in response to a stressor in bottlenose dolphins (Tursiops truncatus) and the subsequent incorporation of cortisol into blubber, and its metabolites excreted in feces.  We evaluated the endocrine response to an acute stressor in bottlenose dolphins under managed care. We used a standardized stress protocol where dolphins voluntarily beached onto a padded platform and remained out of water for two hours; during the stress test blood samples were co

Optimal methods of hormone extraction used to measure stress in animals across sample types are not always the same. Australia's iconic marsupial species, the koala (Phascolarctos cinereus), faces prolonged exposure to anthropogenic-induced stressors and assessment of chronic stress in wild populations is urgently warranted. One of the most effective ways to measure chronic stress is through analyzing the glucocorticoid hormone cortisol in hair or fur, as it supports physiological and behavioral responses. This laboratory validation study aims to test current techniques to validate an optimal hormone extraction method to be used as a non-invasive measure of cortisol in koala fur. It is recognized that using non-invasive techniques to measure stress hormones is preferred over traditional, invasive techniques due to their ideal practical and ethical standpoints. Additionally, it is comparatively easier to acquire fur from koalas than it is to acquire samples of their blood. This study used samples of koala fur 

Redbelly tilapia (Tilapia zillii; Gervais, 1848) is one of the most valuable freshwater species in North Africa representing an important part of the continental production, especially in brackish lakes. In Algeria, T. zillii is distributed in several lakes and tributaries of some rivers in the south. Though some attempts are in progress to culture this species, many investigations covering its biology and farm management are still needed. In this sense, this is the first study attempting to evaluate some of the T. zillii immune parameters and valuable data to assess their health and well-being status. Thus, we have determined the levels of serum peroxidases as well as the alternative complement, antiprotease and bactericidal activities. Furthermore, we have also evaluated the potential impact of two acute stress factors, commonly found in fish farms, in these parameters. Although it was assessed that fish exposed to low temperatures or crowding were stressed, as indicated by their increased serum levels of c

Cortisol concentration (CC) is often used as a stress indicator in animals, as high CC sassociated with elevated stress levels. During field research, non-invasive methods of measuringCC, such as collection of urine and feces, are superior to using blood samples when monitoring free-ranging animals' stress levels. However, due to different metabolic pathways, whether CC can be detected in urine and feces to reliably assess stress varies across species. Therefore, it is important to ascertainwhetherurine and fecal samples are a reliable source for determining CCs and to determine a suitable sampling regime. In this study, we subjected three captive adult golden snub-nosed monkeys (Rhinopithecus roxellana),to a high-stress situation (capture and injection). Urine and feces were collected for four days before and for four days after the manipulations for laboratory analysis. Immunoreactive CCwas detected with a commercial enzyme immunoassay (EIA) kit and showed distinct rises. Peak CC values in urine were detect

Adrenocortical carcinoma (ACC) generally has poor prognosis. Existing treatments provide limited benefit for most patients with locally advanced or metastatic tumors. We investigated the mechanisms for the cytotoxicity, xenograft suppression, and adrenalytic activity of ATR-101 (PD132301-02), a prospective agent for ACC treatment. Oral administration of ATR-101 inhibited the establishment and impeded the growth of ACC-derived H295R cell xenografts in mice. ATR-101 induced H295R cell apoptosis in culture and in xenografts. ATR-101 caused mitochondrial hyperpolarization, reactive oxygen release, and ATP depletion within hours after exposure, followed by cytochromeyc release, caspase-3/7 activation, and membrane permeabilization. The increase in mitochondrial membrane potential occurred concurrently with the decrease in cellular ATP levels. When combined with ATR-101, lipophilic free radical scavengers suppressed the reactive oxygen release, and glycolytic precursors prevented the ATP depletion, abrogating ATR-1

Our objective was to investigate the effects of administering the nonsteroidal anti-inflammatory drug meloxicam (MEL) before transport on various indicators of protein metabolism and growth performance over the first 96 h after transport in Jersey calves. Calves (age +/- SD; 2 +/- 1 d) sourced from a commercial farm were randomly administered, at 1 mg/kg of body weight, either meloxicam (MEL; n = 11) or a whey protein placebo (CON; n = 10) orally before transport to a calf facility (669 km; 8.5-h road trip). Calves were weighed and rectal temperature was recorded before departure (0 h), on arrival (8.5 h), and 96 h after arrival. Blood was collected at the same time as calves were weighed, and samples were analyzed for total protein (0-h sample), cortisol (0- and 8.5-h samples), haptoglobin (0- and 96-h samples), and amino acids, 3-methylhistidine, and urea-N(96 h). Milk replacer (MR) intake was recorded on arrival and over the next 4 d. Serum total protein concentration did not differ for CON and MEL calves.

Pasture access is key to horse welfare, but during summer biting insects can cause discomfort and lead to health issues related to transmission of diseases and allergies. To measure the level of discomfort and whether access to shelters or other indoor areas may help prevent biting insect nuisance, we studied 39 horses: n = 21 with free indoor access (five groups) and n = 18 without indoor access (four groups) and recorded horse position (e.g., inside or outside), insect-repelling behaviour (e.g., tail swishing and head tossing), faeces cortisol metabolites, weather conditions, and insect prevalence through trap catches (e.g., tabanids which are known to attack horses). Data were collected one day per week per group for eight weeks during midsummer. Tail swishing (mean occurrence: 29.4 +/- 1.1 per min) and skin shivering (mean occurrence: 13.8 +/- 0.6 per min) were the most frequently recorded behaviours. The total frequency of insect-repelling behaviour was affected by treatment (indoor access vs. no access)

TBP is a natural product from Tamarindus indica L. seeds used as a natural remedy in India. This product is an antioxidant and may have beneficial effects on endocrine and metabolic functions. However, the regulatory mechanisms involved remain to be elucidated. In males, testosterone is synthesized by Leydig cells from the testis. With aging and obesity, testis function declines, leading to decreased testosterone synthesis. The aim of the current research is to determine how TBP improves testosterone production in male mice under a high fat diet leading to hypoandrogenic condition. Using C2C12 myoblast cells, we have found that TBP increased mitochondrial mass and oxygen respiration, as well as the production of the IGF-1 hormone. In addition, treatment of TM3 Leydig cells with TBP resulted in increased testosterone production. In mice under a high fat diet, TBP lowered blood glucose level and corticosterone production and improved total testosterone production after five weeks of treatment. In addition, test

Objectives We quantified variation in fecal cortisol across reproductive periods in Azara's owl monkeys (Aotus azarae) to examine physiological mechanisms that may facilitate biparental care. Specifically, we evaluated evidence for the explanation that owl monkeys have hormonal mechanisms to mobilize energy during periods when each sex is investing heavily in reproduction, that is, the gestation period for females and the infant care period for males. Materials and methods Between 2011 and 2015, we monitored 10 groups of Azara's owl monkeys from a wild population in Formosa, Argentina and collected fecal samples from 26 adults (13 males, 13 females). Using enzyme-linked immunosorbent assays, we quantified fecal cortisol as a proxy for evaluating stress responses, including energetic demands, on both sexes during periods of reproduction and parental care. Results Male cortisol was lowest during periods when they were caring for young infants (<3 months) compared with periods with older infants or no infant. Fe

In intensive pig farming of Western and Southern Europe, welfare concerns are still often related to barren environments and crowded conditions. Pig producers need to balance the requirements to improve welfare conditions at farm with practical considerations. The aim of this study was to determine the extent to which the reduction of stocking density and the provision of suspended pieces of hard wood as environmental enrichment have an influence on both behavior and fecal corticosteroid concentrations in commercially housed growing-finishing pigs. A total of 640 growing pigs were arranged in a 2 x 2 factorial design with stocking density (high, 1.0 m(2)/pig and low, 1.5 m(2)/pig) and environmental enrichment (yes or no) as factors. Ten replicate pens were allocated to each treatment. Observations of behavior (instantaneous scan sampling) were made in each pen at 2-week intervals, when pigs were from 15 to 31 weeks old. Fecal samples were collected to determine corticosteroids concentration in the 40 selected

Meals high in SFA, particularly palmitate, are associated with postprandial inflammation and insulin resistance. Milk fat globule membrane (MFGM) has anti-inflammatory properties that may attenuate the negative effects of SFA-rich meals. Our objective was to examine the postprandial metabolic and inflammatory response to a high-fat meal composed of palm oil (PO) compared with PO with an added dairy fraction rich in MFGM (PO+MFGM) in overweight and obese men and women (n 36) in a randomised, double-blinded, cross-over trial. Participants consumed two isoenergetic high-fat meals composed of a smoothie enriched with PO with v. without a cream-derived complex milk lipid fraction ( dairy fraction rich in MFGM) separated by a washout of 1-2 weeks. Serum cytokines, adhesion molecules, cortisol and markers of inflammation were measured at fasting, and at 1, 3 and 6 h postprandially. Glucose, insulin and lipid profiles were analysed in plasma. Consumption of the PO + MFGM v. PO meal resulted in lower total cholesterol

A critical component of conserving and housing species ex situ is an explicit scientific understanding of the physiological underpinnings of their welfare. Cortisol has been repeatedly linked to stress, and therefore used as an indicator of welfare for many species. In order to measure cortisol in the Livingstone's fruit bat (Pteropus livingstonii; a critically endangered keystone species) without disturbing the captive population, we have developed and validated a non-invasive, novel hormone extraction procedure and faecal glucocorticoid assay. A total of 92 faecal samples, 73 from the P. livingstonii breeding colony at Jersey Zoo, Channel Islands and 19 samples from P. livingstonii housed at Bristol Zoological Gardens, UK, have been collected and analyzed. Mixed-effect modelling of the influence of physiological state variables on cortisol concentration revealed that lactating females had higher cortisol levels than non-lactating females, indicating that our assay is measuring biologically relevant hormone 

The objective of this study was to investigate the profiles of hair cortisol concentrations as an index of chronic stress in dairy cows in association with their health, nutrition, and reproductive parameters. For 25 Holstein dairy cows, hair was collected from the tail switch -19.2 +/- 11.4, 44.8 +/- 11.9, 103.0 +/- 9.9, and 168.0 +/- 9.7 days postpartum (L0, L1, L2, and L3, respectively). Body condition scores were negatively correlated with hair cortisol concentrations (r = -0.255), and hock health scores were positively correlated with hair cortisol concentrations (r = 0.236, p < 0.05). Hair cortisol concentrations during the postpartum period showed different patterns according to the time of first artificial insemination (AI) and fertility. Cows that were submitted to first AI by 86 days postpartum showed a peak hair cortisol concentration at L1, whereas cows with delayed first AI had a peak at L2. The hair cortisol concentrations of subfertile (>= 168 days) cows were significantly higher at L1 and L2 c

The productive and reproductive characteristics of Brown Swiss (B) cross-bred cows were investigated by comparing with those of Holstein (H) cows housed in the same barn. Additionally, their hair cortisol levels were analyzed to evaluate the extent of stress experienced during dry and lactation periods. B cross-bred cows had lower milk yields and higher milk fat rates than H cows. Reproductive records showed that days from parturition to first artificial insemination (AI) in B cross-bred (n = 16) and H (n = 27) cows were not significantly different, but conception rate at first AI of B cross-bred cows tended to be higher than that of H cows. Percentage of B cross-bred cows that resumed ovarian cyclic activity within 45 days after parturition was higher than that of H cows (6/6 (100%) and 5/11 (45.5%), P < 0.05), and B cross-bred cows had higher body condition scores at that time. Hair cortisol level at 60 to 90 days after parturition in H cows increased significantly compared with in the dry period, and it wa

Measurement of the cortisol concentration in hair has been used as an index of chronic stress in several species including humans, wildlife and domestic animals. However, how accurately the cortisol concentration in hair reflects the changes in circulating cortisol concentrations has not been well documented. The objective of the present study was to examine the effect of repeated adrenocorticotropic hormone (ACTH) administration on the reproductive function during the estrous cycle and hair cortisol concentrations in goats. In experiment 1, goats were administered ACTH (0.625 IU/10 kg of body weight, n = 6) or saline (n = 6) intramuscularly once a day for 7 days on Day 11-17 of the estrous cycle (day 0 was the day of ovulation). In experiment 2, goats were administered ACTH (0.625 IU/10 kg of body weight, n = 6) or saline (n = 6) intramuscularly twice a day on Day 11-24 of the estrous cycle. Blood samples were collected 0, 0.5, and 6 h after first administration to determine the circulating cortisol concentr

There is a constant need to find feed additives that improve health and nutrition of farmed fish and lessen the intestinal inflammation induced by plant-based ingredients. The objective of this study was to evaluate the effects of adding an organic acid salt to alleviate some of the detrimental effects of extreme plant-ingredient substitution of fish meal (FM) and fish oil (FO) in gilthead sea bream diet. Three experiments were conducted. In a first trial (T1), the best dose (0.4%) of sodium butyrate (BP-70 (R) NOREL) was chosen after a short (9 weeks) feeding period. In a second longer trial (T2) (8 months), four diets were used: a control diet containing 25% FM (T2-D1) and three experimental diets containing 5% FM (T2-D2, T2-D3, T2-D4). FO was the only added oil in D1, while a blend of plant oils replaced 58% and 84% of FO in T2-D2, and T2-D3 and T2-D4, respectively. The latter was supplemented with 0.4% BP-70. In a third trial (T3), two groups of fish were fed for 12 and 38 months with D1, D3 and D4 diets 

Disease results from interactions among the host, pathogen, and environment. Inoculation trials can quantify interactions among these players and explain aspects of disease ecology to inform management in variable and dynamic natural environments. White-nose Syndrome, a disease caused by the fungal pathogen, Pseudogymnoascus destructans (Pd), has caused severe population declines of several bat species in North America. We conducted the first experimental infection trial on the tri-colored bat, Perimyotis subflavus, to test the effect of temperature and humidity on disease severity. We also tested the effects of temperature and humidity on fungal growth and persistence on substrates. Unexpectedly, only 37% (35/95) of bats experimentally inoculated with Pd at the start of the experiment showed any infection response or disease symptoms after 83 days of captive hibernation. There was no evidence that temperature or humidity influenced infection response. Temperature had a strong effect on fungal growth on media



Background: Impaired stress resilience and a dysfunctional hypothalamic-pituitary-adrenal (HPA) axis are suggested to play key roles in the pathophysiology of illness progression in bipolar disorder (BD), but the mechanisms leading to this dysfunction have never been elucidated. This study aimed to examine HPA axis activity and underlying molecular mechanisms in patients with BD and unaffected siblings of BD patients.  Methods: Twenty-four euthymic patients with BD, 18 siblings of BD patients, and 26 healthy controls were recruited for this study. All subjects underwent a dexamethasone suppression test followed by analyses associated with the HPA axis and the glucocorticoid receptor (GR).  Results: Patients with BD, particularly those at a late stage of illness, presented increased salivary post-dexamethasone cortisol levels when compared to controls (p = 0.015). Accordingly, these patients presented reduced ex vivo GR responsiveness (p = 0.008) and increased basal protein levels of FK506-binding protein 51 (

We investigated how forage material affects indicators of welfare in three male Western lowland gorillas (Gorilla gorilla gorilla) at the Detroit Zoo. In addition to their maintenance diet and enrichment foods, the gorillas generally received forage material four times a week. From this baseline, we systematically manipulated how much forage material the group received on a weekly basis, with either daily or bi (twice)-weekly presentation of browse (mulberry, Morus sp.) or alfalfa hay. We collected behavioral data (60hr per gorilla) and measured fecal glucocorticoid metabolites (FGM). Mixed models indicated that the presence of forage material significantly increased time feeding (F-2,F-351=9.58, p<0.001), and decreased rates of noncontact aggression (F-2,F-351=3.69, p=0.03), and regurgitation and reingestion (F-2,F-353=4.70, p=0.01). Regurgitation and reingestion were never observed during the condition when forage material was provided daily. When forage material was provided, time spent feeding was similar

Children and mothers' cortisol production in response to family psychosocial conditions, including parenting demands, family resource availability and parental conflict, has been extensively studied in the United States and Europe. Less is known about how such family dynamics relate to family members' cortisol in societies with a strong cultural emphasis on cooperative caregiving. We studied a cumulative indicator of cortisol production, measured from fingernails, among BaYaka forager children (77 samples, n = 48 individuals) and their parents (78 samples, n = 49) in the Congo Basin. Men ranked one another according to locally valued roles for fathers, including providing resources for the family, sharing resources in the community and engaging in less marital conflict. Children had higher cortisol if their parents were ranked as having greater parental conflict, and their fathers were seen as less effective providers and less generous sharers of resources in the community. Children with lower triceps skinfol

Hair cortisol concentrations (HCC) were studied in mother-child dyads of La Romana, Dominican Republic (DR), a low-income city, and of the surrounding bateyes, sugarcane plantation villages with inhabitants frequently of Haitian descent. Populations of low socioeconomic status (SES) experience hypothalamic-pituitary-adrenal (HPA) axis dysregulation. Urban communities may be increasingly exposed to stressors such as crime and concentrated poverty whereas rural communities may be devoid of important community resources. As a result, the experience of stress in poverty may differ by place of residence. The goal of this study was to examine differences in HCC among urban and rural-dwelling mother-child dyads in socioeconomically disadvantaged communities surrounding La Romana, DR. Forty-five mother/child dyads were enrolled in La Romana and 45 at several bateyes surrounding La Romana. Mothers were >= 18 years and children were between 7 and 14 years. Mothers self-reported perceived stress and demographic factors.

Some parameters should be evaluated before the analysis of cortisol hormone using enzyme-linked immunosorbent assay ( ELISA). The most important one is to test the validity of the ELISA kit itself since most of the commercially available ELISA kit is not designed for animal use. The time of sample collection is also another important parameter needed to be evaluated due to a known diurnal variation of cortisol concentrations. This study aims to validate a commercial ELISA kit and evaluate the sampling time on the diurnal variations of cortisol concentration in blood and feces of Aceh cattle. Blood and fecal samples were collected in the morning and afternoon from 8 Aceh cows aged 2-3 years. A commercial ELISA Kit (Cat. No. EIA-K003-H5, Arbor Assays (R)) was validated using analytical (parallelism, accuracy, and precision/% CV of intra- and inter-assay) and biological validations (by analyzing sample pre- and post-transportation). The results of a parallelism test showed the diluted sample curve from the fecal

Husbandry procedures are necessary for different purposes in horse breeding. The aim of the present study was to assess the aversiveness and effects on the horse-human relationship of a range of common husbandry procedures, in pre-weaned non-habituated Konik polski foals. Our measures included commonly and previously validated behavioural and physiological measures of stress, as well as behavioural responses to an approaching human. Twenty-seven foals (11 colts and 16 fillies) were submitted to four husbandry procedures: hoof trimming, microchip implantation, blood sampling and body conformation measurements. Avoidance behaviours (head shaking, body jerks, withdrawals and stepping, AB), heart rate (HR), maximum heart rate (HRmax), square root of the mean of the sum of squares of differences between adjacent interbeats intervals (RMSSD), low-frequency power to high-frequency power ratio (LF/HF ratio) and salivary cortisol responses were compared between procedures. Moreover, reactivity to a passive and active 

Twenty-eight newborn Holstein heifer calves from the university herd and 8 newborn Holstein heifer calves from a commercial herd were blocked by birth and herd into 1 of 4 treatments: conventional [20% crude protein (CP), 20% fat] milk replacer (MR; treatment C) with (1) or without (0) human visitation, or a higher plane of MR nutrition (28% CP, 20% fat) regimen (treatment A) with (1) or (0) without human visitation. Calves on C MR treatments received 454g of MR from d 2 to 41. Calves on A MR received 916g of MR from d 2 to 8 and 1134g of MR from d 9 to 41. Visitation with calves occurred at 1030 and 1430h daily from d 1 to 56 and comprised verbal stimulation and stirring of starter grain. An opaque curtain divided the calf nursery, with calves in the front half assigned to visitation treatments and those in the rear half not assigned to visitation treatments. Calves were fed their MR treatment until d 43 (preweaning), after which all calves received half of their allotment of MR until d 49 (weaning). Calves 

Background The main objective of this study was to describe the inflammatory status of adolescents with Down syndrome (DS) and their relationship with adiposity. Methods Ninety-five adolescents with DS (44.2% girls) and a control group of 113 adolescents (47.8% girls), aged between 11 and 18 years old, from the UP & DOWN study were included in this substudy. Serum C-reactive protein, C3 and C4 complement factors, total proteins, interleukin-6, tumour necrosis factor-alpha, insulin, cortisol, leptin, adiponectin, galactin-3 and visfatin were analysed; homeostatic model assessment index was calculated. In order to evaluate adiposity, we measured the following body fat variables: weight, height, waist circumference and skinfold thicknesses. Birth weight was obtained by questionnaire. In addition, body mass index, waist-to-height ratio (WHtR) and body fat percentage (BF%) were calculated. Results Down syndrome group showed higher levels of body mass index, WHtR, waist circumference, BF% and lower birth weight tha

Acute stress is a feature of our daily events that affects cardiovascular system and predisposes to hypertension. H(2)S is now considered as a vasorelaxant gasotransmitter although it was considered as a toxic agent. In present work we studied the effect of H(2)S releasing Na(2)S in acute stress induced hypertension and cardiac damage. Rats were divided into five groups: control, Na(2)S, acute stress, half dose of Na(2)S (6 mg/kg), and finally full dose of Na(2)S (12 mg/kg) to acute stressed rats. BP was measured then blood samples were taken for estimation of cortisol, cardiac enzymes markers, IL-6 and H(2)S. Finally, animals were sacrificed, hearts and thoracic aortae were excised for histological assessment, estimation of MDA, SOD and RNA extraction of CSE. Acute stress significantly elevated BP, cortisol, cardiac enzymes markers, IL-6, and tissue levels of MDA. It also, induced cardiac cell damage with congested B.V., extravasation of blood and decreased eNOs. Moreover, acute stress reduced H(2)S levels, 

Fibromyalgia (FM) and chronic fatigue syndrome (CFS) are two medical conditions in which pain, fatigue, immune/inflammatory dysregulation, as well as various mental health disorders predominate in the diagnosis, without evidence of a clear consensus on the treatment of FM and CFS. The main aim of this research was to analyse the possible effects of a synbiotic (Synbiotic, Gasteel Plus((R)) (Heel Espana S.A.U.), through the study of pro-inflammatory/anti-inflammatory cytokines (IL-8/IL-10) and neuroendocrine biomarkers (cortisol and DHEA), in order to evaluate the interaction between inflammatory and stress responses mediated by the cytokine-HPA (hypothalamic-pituitary-adrenal) axis, as well as mental and physical health using body composition analysis, accelerometry and previously validated questionnaires. The participants were women diagnosed with FM with or without a diagnostic of CFS. Each participant was evaluated at baseline and after the intervention, which lasted one month. Synbiotic intervention decre

Chronic or repeated exposure to environmental contaminants may result in allostatic overload, a physiological situation in which the costs of coping affect long-term survival and reproductive output. Continuous measurements in Otra, the largest river in southern Norway, show the occurrence of repeated 24-48 h episodes of acidification. This work investigates the impact of repeated short acidification episodes on a unique land-locked population of normally anadromous Atlantic salmon (Bleke"). This was done by recording physiological measures of stress and allostatic load in fish exposed for 7 days to continuous or repeated episodes of simulated environmental acidification or untreated Otra water (controls). A standardized acute stress test was performed after these different exposure regimes, with brain and blood samples taken before (baseline) or after the stress test. Treatment effects on stress coping ability were assessed by neuroendocrine indicators, including telencephalic serotonergic activity and plasm

Introduction: Sickle cell disease (SCD) is a chronic illness that presents with a wide range of phenotypic variation. Stress may be a contributing factor to differences that are found in this population. Objectives: Our objective is to determine the relationship between hair cortisol content (HCC), a biomarker of stress, and other clinical measures in individuals with SCD. Methods: We collected hair samples and other clinical measures from 73 subjects with SCD (mean age: 39 +/- 12 years, 63% female). Results: HCC was lower among individuals who had greater than 30% hemoglobin S, compared with those who had less than 30% hemoglobin S (W=272.5, P=0.01). Lower HCC was also associated with report of not being on a chronic transfusion program (beta=48.34, SE=14.09, P=0.001) and higher ferritin levels (beta=-0.006, SE=0.002, P=0.02). Furthermore, HCC was significantly correlated with serum cortisol (rs=0.26, P=0.03) and corticosterone (rs=0.29, P=0.01). We also observed a consistent pattern of low steroid values am

Colostrum feeding is vital for the development of the immune system and gastrointestinal tract in neonatal calves; however, it is currently unknown whether different colostrum feeding strategies affect their neuroendocrine system and potentially the gut-brain axis. The present study investigated the effect of 3 different colostrum feeding regimens on the expression of neuroendocrine genes in adrenal glands and gastrointestinal tissues and on the abundance of intestinal commensal bacteria. Holstein bull calves were fed colostrum immediately after birth and randomly assigned to 3 groups: whole milk (n = 8), mixture of 50% colostrum and 50% whole milk (n = 8), and colostrum (CF; n = 8) for 72 h with 12-h intervals. Adrenal glands, ileum, and colon tissues were collected at 75 h and were subjected to the expression of 11 targeted neuroendocrine genes and the abundance of tissue mucosa-associated bacteria measurement using quantitative real-time PCR and quantitative PCR, respectively. The expressions of all target

Background: Incidental radiotherapy (RT) to the adrenal gland may have systemic effects. This study aimed to investigate the effects of adrenal RT on fatigue. Methods: BALB/c mice were surgically explored to identify the left adrenal gland and delivered intra-operative RT. The swimming endurance test was used for endurance assessment to represent fatigue. Plasma levels of stress hormones and histopathological features were examined. Three patients with inevitable RT to the adrenal gland were enrolled for the preliminary study. Serum levels of cortisol, aldosterone, and adrenocorticotropic hormone (ACTH) were measured before and after RT. Fatigue score by using the fatigue severity scale and RT dosimetric parameters were collected. Results: In the experimental mouse model, adrenal RT decreased baseline cortisol from 274.6 +/- 37.8 to 193.6 +/- 29.4 ng/mL (p = 0.007) and swimming endurance time from 3.7 +/- 0.3 to 1.7 +/- 0.6 min (p = 0.02). In histopathological assessment, the irradiated adrenal glands showed 

Simple Summary Determining effects of physiological stress and vaccination type on performance and immune responses in cattle can be a difficult task due to the many factors that contribute to the stress response. Nonetheless, defining alterations caused by the stress response after vaccination upon feedlot arrival is vital in improving vaccination practices in the feedlot industry. Utilizing a stress model with stressors induced by current industry practices to mimic a high-risk" cattle situation, we found that vaccination with a killed or modified-live virus vaccine induces altered immune responses in cattle that underwent industry stressors when compared to a control group. In addition, performance variables were altered in stressed cattle and those that received modified-live vaccination. We propose the feedlot industry consider these results when implementing a vaccine protocol in "high risk", or chronically stressed, cattle during arrival processing. The study objective was to determine if a combined we

Earlier studies have indicated that a high inclusion of n-6 fatty acids (FA) in feeds for Atlantic salmon can affect the stress response. To test this hypothesis, Atlantic salmon (Salmo salar) were fed diets containing varying dietary n-6/n-3 FA ratios and different absolute levels of n-6 and n-3 FAs. The fish were divided into two different stress challenge groups, where one group was exposed to three weekly hypoxia challenges for 4 weeks (repeated stress), while one group was left undisturbed. At the end of the experiment, both groups were exposed to an acute stressor (lowering of water level). Thus, effects of the diets on acute stress, repeated stress and the combined effect of these could be investigated. In general, there were few effects of the repeated stress, while fish in all diet groups responded strongly to the acute stress based on several stress markers. Dietary n-6/n-3 ratio did not affect growth, all fish appeared phenotypically healthy, and all groups were able to mount an acute stress respon

Yeast is a potential alternative to fish meal in diets for farmed fish, yet replacing more than 50 % of fish meal results in reduced fish growth. In a 4-week experiment, 15 rainbow trout (Oncorhynchus mykiss) were cannulated and fed three diets each week: 30 % fish meal as a control (FM); 60 % replacement of fish meal protein, on a digestible basis, with Saccharomyces cerevisiae (SC); and 60 % replacement with Wickerhamomyces anomalus and S. cerevisiae mix (WA). Blood was collected at 0, 3, 6, 12 and 24 h after feeding. In the final week, fish were exposed to a 1-min netting stressor to evaluate possible diet-stress interactions. Significant increases in pH, TCO2, HCO3 and base excess were found after fish were fed the SC and WA diets compared with FM, which elevated blood alkaline tides. Yeast ingredients had lower buffering capacity and ash content than fish meal, which explained the increase in alkaline tides. In addition, fish fed the WA diet had significantly reduced erythrocyte area and fish fed SC and 

Live yeast may be a sustainable protein source in salmonid diets while exhibiting a probiotic effect to counteract environmental stressors, such as increased water temperature that is being exacerbated by climate change. The objective of this study was to evaluate the effects of feeding a high dietary inclusion of live yeast and increased water temperature on growth, haematological and intestinal physiology of rainbow trout. For six weeks, 129 g fish in 16 tanks (n = 4) were fed either a diet based on fishmeal or based on live yeast (214 g kg(-1) of diet or 7.6 log CFU g(-1) of Saccharomyces cerevisiae) that replaced 40% of fishmeal protein while fish were reared in water temperatures of either 11 degrees C (cold) or 18 degrees C (warm). Fish weights, caudal blood and proximal and distal intestines were collected and analysed. Fish fed live yeast resulted in reduced growth (SGR and WG) and higher FCR, while growth in cold and warm water was similar despite differences in TGC. However, increased mortality, pla

Refugees are exposed to a wide breadth of traumatic and psychosocially stressful experiences that have long-term implications for their health and resilience. Most prior research on this topic has focused on long-settled refugee populations, as opposed to those who find themselves in more intermittent transitional stages of the forced migration process. Specifically, few studies have explored how refugees' experiences during their recently completed journeys correlate with their mental well-being or physiological profiles that are responsive to psychosocial stress and trauma. Using data from recently settled refugees in Serbia (n = 111), our study helps address this existing gap by examining the associations between refugees' experiences during their arduous journeys, fingernail cortisol concentrations (CORT), and self-reports of psychosocial stress and PTSD symptomology. We found that refugees who reported experiencing longer journeys had higher recent perceived stress as well as poorer well-being and physic

The study objective was to determine if there was a relationship between behavioral and physiological stress measures in sport horses and their performance. Nineteen horses competed in show jumping events (6 housed at the center and 13 transported), while 5 horses at home training served as controls. The competition horses were assigned to light" (obstacles <= 100 cm) and "difficult" class (obstacles >100 cm). The conflict behaviors (CBs/min) in two rounds were calculated. Total faults were classified as "less faults" (<= one fault) or "more faults" (>one fault). Salivary cortisol concentration (SCC) before the first round (SCC-SP1), 20 minutes (SCC-SP2), and 60 minutes after the second round (SCC-SP3) was measured. The increase (SCC-in) and decrease (SCC-dec) in SCC were calculated. No effect of competition was found. Horses that waited longer for the second round had greater CB (P <.05). Conflict behavior was more frequent in horses from the "more faults" (P =.05) and "difficult" (a tendency; P =.06) classe

Temperature is a pivotal key in fish physiology but is limited in determining blood bone biomarker as a stressor. In this study, fourteen blood biochemical markers were evaluated by employing clinical blood test methods to identify the causation between temperature and the levels of sensitivity for the given temperature in a red sea bream, Pagrus major. The survival rate of 2-year-old P. major decreased below 10 degrees C. The physiological biomarkers could be categorized into four clusters based on their level-changing patterns. Cluster 1 included the factors that did not change by temperature. Cluster 2 significantly changed at cold temperature including direct bilirubin (<= 6 degrees C), cortisol (<= 8 degrees C), albumin (<= 8 degrees C), and total cholesterol (<= 8 degrees C), and free T3 and aspartate aminotransferase (<= 10 degrees C). Total bilirubin, which is classified as cluster 3, significantly changed at both cold (<= 8 degrees C) and high temperature (28-30 degrees C). Cluster 4 comprised total 

The development of a sustainable aquaculture industry requires the closing of the life-cycle of a potential species in captivity, and the establishment of breeding selection programs using hatchery-produced breeding stocks. The greater amberjack Seriola dumerili is a cosmopolitan pelagic species that has been considered as a good candidate for the species diversification of aquaculture production in the Mediterranean region. However, commercial production is still very limited due to bottlenecks in reproduction, larval rearing and management control during grow out. The aim of the present study was to examine the reproductive development of hatchery-produced greater amberjack and to develop a spawning induction protocol based on the use of gonadotropin releasing hormone agonist (GnRHa) in a controlled-release delivery system. The results showed that hatchery-produced greater amberjack undergo normal gametogenesis and can be induced to undergo maturation, ovulation and spawning after multiple administrations o

The improvement of aquaculture industry is directly linked to the improvement of fish welfare, as better growth rates are related to low-stress conditions for fish. In aquaculture facilities, routine processes such as live transportation activate the stress response compromising welfare of fish. As a solution, the use of anesthetics seems to reduce the negative effects of stress on fish physiology. There is a plethora of anesthetic compounds available, but their effects are however species specific. In this study, the effects of sedative concentrations of AQUI-S (R) and etomidate on physiological stress responses after a mimicked transport process, and further recovery, were evaluated. Gilthead seabream (Sparus aurata) was studied due to its great importance in European aquaculture. Prior to the transport assay, induction times to sedation, anesthesia and recovery were characterized for different concentrations of each anesthetic. Our results showed that AQUI-S (R) is more effective to induce deep anesthesia 

Background: Human fetal adrenal glands are highly active and, with the placenta, regulate circulating progesterone, estrogen and corticosteroids in the fetus. At birth the adrenals are essential for neonate salt retention through secretion of aldosterone, while adequate glucocorticoids are required to prevent adrenal insufficiency. The objective of this study was to carry out the first comprehensive analysis of adrenal steroid levels and steroidogenic enzyme expression in normal second trimester human fetuses.  Methods: This was an observational study of steroids, messenger RNA transcripts and proteins in adrenals from up to 109 second trimester fetuses (11 weeks to 21 weeks) at the Universities of Aberdeen and Glasgow. The study design was balanced to show effects of maternal smoking.  Results: Concentrations of 19 intra-adrenal steroids were quantified using liquid chromatography and mass spectrometry. Pregnenolone was the most abundant steroid while levels of 17 alpha-hydroxyprogesterone, dehydroepiandrost

Ashwagandha (Withania somnifera) is the most revered botanical in Ayurvedic medicine. It has been tradi-tionally used to reduce stress and enhance overall well being in humans. This study aimed to investigate the adaptogenic effects of an Ashwagandha root extract in domestic dogs ( Canis familiaris). In this 4-week, randomized, double-blind, placebo-controlled study, 24 dogs experiencing stress and anxiety received ei-ther placebo or 15 mg/kg bodyweight of Ashwagandha root extract once daily. Outcome measures in-cluded urine cortisol to creatine ratio (UCCr), Canine Behavioral Assessment and Research Questionnaire (CBARQ), Canine Brief Pain Inventory scale (CBPI), and Body condition score (BCS). Based on the data collected from all the dogs, Ashwagandha root extract supplementation was associated with significant improvements in stress-related signs. In comparison with the placebo, Ashwagandha intake was associ-ated with a statistically significant reduction in urine cortisol to creatine ratio ( P = 0.0 0 05)

When paired with dart biopsying, quantifying cortisol in blubber tissue may provide an index of relative stress levels (i.e., activation of the hypothalamus-pituitary-adrenal axis) in free-ranging cetacean populations while minimizing the effects of the act of sampling. To validate this approach, cortisol was extracted from blubber samples collected from beach-stranded and bycaught short-beaked common dolphins using a modified blubber steroid isolation technique and measured via commercially available enzyme immunoassays. The measurements exhibited appropriate quality characteristics when analyzed via a bootstraped stepwise parallelism analysis (observed/expected = 1.03, 95%CI: 99.6-1.08) and showed no evidence of matrix interference with increasing sample size across typical biopsy tissue masses (75-150mg; r(2) = 0.012, p = 0.78, slope = 0.022ng(cortisol) (deviation)/ul(tissue) (extract added)). The relationships between blubber cortisol and eight potential cofactors namely, 1) fatality type (e.g., stranded 

OBJECTIVES: The indigenous population in northern Laos has experienced a transition from self-sufficiency to a market-oriented economy, which may have brought about unprecedented chronic psychosocial stress. This study examined the association between the transition to a market economy and urinary free cortisol (UFC) concentration as a stress biomarker among rural residents of three villages with different degrees of integration into the market economy. METHODS: An interview survey and urine sample collection were conducted in August 2018 and March 2019. We measured the UFC concentration in spot urine samples collected in the morning from participants aged 20-60 years (n = 168) using an enzyme-linked immunosorbent assay. Multiple linear regression analysis was performed to examine differences in UFC concentrations among villages by sex, with time of arrival for the survey, age, and body mass index included as covariates. RESULTS: The UFC concentration was higher in men living in the village with the highest d

The incisive evaluation of psychological stress may be required to determine the exercise performance of stressed hosts. We investigated objective markers of psychological stress that reflect exercise performance, focusing on the neutrophil function. We used murine water-immersion restraint (WIR) stress for our assessments. After receiving WIR for 1 or 2 h, mice were exercised on an airtight treadmill that monitors their respiratory exchange ratio. The neutrophil function was analyzed after WIR stress. Although the control mice (without WIR) showed good combustion of both carbohydrates and lipids as energy sources during treadmill exercise, mice that underwent 2-h WIR did not combust carbohydrates or lipids effectively, drastically reducing their performance. In contrast, the 1-h WIR mice showed carbohydrate combustion (albeit a slow response) but did not use lipids for energy, thereby running longer than the 2-h WIR mice but shorter than the control mice. The bactericidal activity of neutrophils, but not the

Inosine triphosphate pyrophosphatase (ITPA) hydrolyzes inosine triphosphate (ITP) and other deaminated purine nucleotides to the corresponding nucleoside monophosphates. In humans, ITPA deficiency causes severe encephalopathy with epileptic seizure, microcephaly, and developmental retardation. In this study, we established neural stem cell-specific Itpa-conditional KO mice (Itpa-cKO mice) to clarify the effects of ITPA deficiency on the neural system. The Itpa-cKO mice showed growth retardation and died within 3 weeks of birth. We did not observe any microcephaly in the Itpa-cKO mice, although the female Itpa-cKO mice did show adrenal hypoplasia. The Itpa-cKO mice showed limb-clasping upon tail suspension and spontaneous and/or audiogenic seizure. Whole-cell patch-clamp recordings from entorhinal cortex neurons in brain slices revealed a depolarized resting membrane potential, increased firing, and frequent spontaneous miniature excitatory postsynaptic current and miniature inhibitory postsynaptic current in 

Environmental challenges are often associated with physiological changes in wildlife that allow animals to maintain homeostasis. Among these, scarcity in resources, and risks from predators, competitors, and humans can all result in psychological and physiological stress. Yet, for habituated species, it is not clear whether this relationship with humans still holds to a lesser degree or is outweighed by the benefits of human presence - such as serving as a buffer from competitors or predators. We investigated how human presence and environmental challenges such as resource availability, weather, predation, and competition may be associated with variation in fecal cortisol metabolite levels (FCMs) in a group of samango monkeys (Cercopithecus albogularis) in the Soutpansberg Mountains, South Africa. FCMs can often broadly track environmental challenges and perturbations. Initially, we employed an exploratory analysis comparing candidate models representing biological hypotheses and found that those incorporatin

Ulcerative colitis (UC) is an inflammatory bowel disease (IBD) and can be treated with glucocorticoids (GC), although some patients are unresponsive to this therapy. The transcription factor LRH-1/NR5A2 is critical to intestinal cortisol production (intestinal steroidogenesis), being reduced in UC patients. However, the relationship between LRH-1 expression and distribution with altered corticosteroid responses is unknown. To address this, we categorized UC patients by their steroid response. Here, we found that steroid-dependent and refractory patients presented reduced glucocorticoid receptor (GR)-mediated intestinal steroidogenesis compared to healthy individuals and responder patients, possibly related to increased colonic mucosa GR isoform beta (GRbeta) content and cytoplasmic LRH-1 levels in epithelial and lamina propria cells. Interestingly, an intestinal epithelium-specific GR-induced knockout (GR(iKO)) dextran sodium sulfate (DSS)-colitis mice model presented decreased epithelial LRH-1 expression, wh

Background: The prevalence of inadequate treatments for chronic pain has necessitated the search for biological factors that influence the transition to chronicity.  Methods: Antecubital blood was drawn from those who experienced acute, noncatastrophic musculoskeletal trauma. Follow-up occurred at 1, 3, 6, and 12 months with the primary outcome being Brief Pain Inventory (BPI) Functional Interference scores. Eight markers were chosen for latent profile analysis: brain-derived neurotrophic factor (BDNF); transforming growth factor-beta 1 (TGF-beta 1); C-reactive protein (CRP); tumor necrosis factor-alpha (TNF-alpha); interleukins (ILs) 1-beta, 6, and 10; and the stress hormone cortisol.  Results: Mean age of the 106 participants was 44.6 years and 58.5% were female. The final model indicated a three-class solution that could be adequately described by three of the eight markers: class 1 = low concentration of all markers (33.9% of the sample), class 2 = average concentration of all markers (47.7%), and class 3

Objective: Cognitive behavioral therapies such as Prolonged Exposure (PE) are considered first line treatments for posttraumatic stress disorder (PTSD). Nonetheless, many continue to experience significant symptoms following treatment and there is interest in enhancing treatment effectiveness. Glucocorticoid alterations in PTSD are well documented, and these steroids have been shown to enhance extinction learning. Methods: Augmentation of PE with the synthetic glucocorticoid hydrocortisone (HCORT) was tested in a randomized, double-blind, placebo-controlled trial in 60 veterans of wars in Iraq or Afghanistan with PTSD (NCT01525680). Participants ingested 30 mg oral HCORT or placebo 30 min prior to exposure sessions. Primary outcome measure: PTSD severity assessed by the CAPS; secondary outcome measures: self reported PTSD symptoms assessed by the PDS and depression assessed by the BDI; all administered at pretreatment, posttreatment, and 3-month follow up. Results: Across conditions, there was a robust effect

This cross-sectional study among low-income mother-child dyads examined the relationship between food security status and hair cortisol concentration (HCC), and how mother and child food security status was interactively related to mothers' perceived distress and coping. Data from 32 dyads were analyzed. Approximately 46.9% had household food insecurity, 37.5% children had food insecurity, and 34.4% mothers had food insecurity. Children with food insecurity had significantly higher HCC than those with food security. A significant interaction effect occurred between child food security status and race on children's HCC, with White children's HCC being more likely to be influenced by food security status. Mother food security and child food security status together explained about 6% of the variance in mothers' HCC, 27% in perceived distress, and 18% in perceived coping. These findings indicate that assisting low-income families with food insecurity to get enough food can benefit both children's and mothers' me

Purpose Literature on the relationship between hair cortisol concentration (HCC) and body mass index (BMI) is scarce and inconsistent in both preschoolers and parents. Thus, the study aimed to examine the relationships among HCC, perceived distress, coping, and BMI among low-income Head Start preschoolers and mothers. Methods A cross-sectional, correlational study was conducted with a non-random sample of 35 mother-preschooler dyads. Height and weight were measured using a ShorrBoard Stadiometer and a Seca portable electronic scale, respectively. HCC was extracted using the enzyme immunoassay approach. Mothers' perceived distress and coping were assessed by Cohen's Perceived Stress Scale. Results Mothers' mean age was 29.74 years, and preschoolers' mean age was 4.69 years. The sample included 17% Hispanic, 54% Black, and 60% single mothers; and 23% Hispanic and 60% Black preschoolers. Compared to mothers in low HCC group (< 4.1 pg/mg), mothers in high HCC group (>= 4.1 pg/mg) had lower BMI (B = - 4.62,p = .04

Hair cortisol concentration (HCC) has emerged as an objective biological measure of stress in humans, but findings on the relationships between perceived stress and HCC and between mothers' HCC and children's HCC are inconsistent. To advance the understanding of HCC and its relationship with perceived stress, this study aimed to examine the relationships among mothers' HCC, perceived stress, distress, coping, and preschoolers' HCC in a low-income population. A correlational study was conducted with 35 Head Start mother-preschooler dyads. Mothers' mean HCC was 6.97 pg/mg, and preschoolers' mean HCC was 32.02 pg/mg. The receiver operating characteristic analysis identified an optimal HCC cutoff of 4.1 pg/mg based on the 10-item Perceived Stress Scale to divide mothers into low and high HCC groups. Mothers' perceived stress was negatively related to their HCC (rho = - 0.49, p = 0.005). While there were no statistically significant relationships between mothers' HCC and their perceived distress or coping in the l

Background: Oxidative stress and inflammation are considered to be important pathways leading to particulate matter (PM)-associated disease. In this exploratory study, we examined the effects of metals and oxidative potential (OP) in urban PM on biomarkers of systemic inflammation, oxidative stress and neural function.  Methods: Fifty-three healthy non-smoking volunteers (mean age 28 years, twenty-eight females) were exposed to coarse (2.5-10 mu m, mean 213 mu g/m(3)), fine (0.15-2.5 mu m, 238 mu g/m(3)), and/or ultrafine concentrated ambient PM (< 0.3 mu m, 136 mu g/m(3)). Exposures lasted 130 min, separated by >= 2 weeks. Metal concentrations and OP (measured by ascorbate and glutathione depletion in synthetic airway fluid) in PM were analyzed. Blood and urine samples were collected pre-exposure, and 1-h and 21-h post exposure for assessment of biomarkers. We used mixed-regression models to analyze associations adjusting for PM size and mass concentration.  Results: Results for metals were expressed as chan

Background: Epidemiological studies have reported associations between air pollution and neuro-psychological conditions. Biological mechanisms behind these findings are still not clear. Objectives: We examined changes in blood and urinary neural biomarkers following exposure to concentrated ambient coarse, fine and ultrafine particles.  Methods: Fifty healthy non-smoking volunteers, mean age 28 years, were exposed to coarse (2.5-10 mu m, mean 213 1g/m(3)) and fine (0.15-2.5 pm, mean 238 mu g/m(3)) concentrated ambient particles (CAPS), and filtered ambient and/or medical air. Twenty-five participants were exposed to ultrafine CAP (mean size 59.6 nm, range 47.069.8 nm), mean (136 mu g/m3) and filtered medical air. Exposures lasted 130 min, separated by >= 2 weeks, and the biological constituents endotoxin and beta-1,3-D-gltican of each particle Size fraction were measured. Blood and urine samples were collected pre -exposure, and 1-hour and 21-hour post -exposure to determine neuralbiomarker levels. Mixed-mode

Primary pigmented nodular adrenocortical disease (PPNAD), whether in the context of Carney complex (CNC) or isolated, leads to ACTH-independent Cushing's syndrome (CS). CNC and PPNAD are caused typically by inactivating mutations of PRKAR1A, a gene coding for the type 1a regulatory subunit (R1a) of cAMP-dependent protein kinase (PKA). Mice lacking Prkar1a, specifically in the adrenal cortex (AdKO) developed CS caused by bilateral adrenal hyperplasia (BAH), which is formed from the abnormal proliferation of fetal-like adrenocortical cells. Celecoxib is a cyclooxygenase 2 (COX2) inhibitor. In bone, Prkar1a inhibition is associated with COX2 activation and prostaglandin E2 (PGE2) production that, in turn, activates proliferation of bone stromal cells. We hypothesized that COX2 inhibition may have an effect in PPNAD. In vitro treatment of human cell lines, including one from a patient with PPNAD, with celecoxib resulted in decreased cell viability. We then treated AdKO and control mice with 1500 mg/kg celecoxib o

How does social support bolster resilience? Here, we present a new dyadic paradigm to study causal mechanisms of acute and ecologically valid social support in the laboratory. The Dyadic Stress and Support Task (DSST) consists of a psychosocial stress phase and a recovery phase. During DSST stress, a pair of participants take turns to perform public speaking and mental arithmetic in front of a panel. Unable to see or touch each other, they witness each other's performance and feedback. During DSST recovery, the pair either interact freely with each other for 5 min (social support condition) or interact separately with an experimenter (non-support condition). To establish the validity of the DSST, we tested 21 pairs of long-term close friends in a pilot study. Primary outcome measures were ratings of affective state and bodily arousal (VAS scales 0-100). Secondary outcome measures were heart rate and salivary cortisol. DSST stress successfully induced subjective Stress Activation, increased Negative Affect and

In teleost fish, myelopoiesis is maintained both in the head (HK) and trunk kidney (TK), but only the HK holds the endocrine cells that produce the stress hormone cortisol. We now compared the effects of prolonged restraint stress (in vivo) and cortisol (in vitro) on the polarization of HK and TIC-derived carp macrophages.  Monocytes/macrophages from both sources were treated in vitro with cortisol, lipopolysaccharide or with both factors combined. In vivo, fish were challenged by a prolonged restraint stress. Gene expression of several markers typical for classical M1 and alternative M2 macrophage polarization, as well as glucocorticoid receptors, were measured.  Cells from both sources did not differ in the constitutive gene expression of glucocorticoid receptors, whereas they significantly differed in their response to cortisol and stress. In the LPS-stimulated HK monocytes/macrophages, cortisol in vitro counteracted the action of LPS while the effects of cortisol on the activity of TK monocytes/macrophage

Cortisol, a glucocorticoid secreted in response to stress, is used to assess adrenal function and mental health in clinical settings. Current methods assess cortisol sources that reflect short-term secretion that can vary with current stress state. Here, we present a novel method for the extraction and quantification of cortisol from the dog nail using solid phase extraction coupled to enzyme-linked immunosorbent assay. Validation experiments demonstrated accuracy (r = 0.836, P < 0.001) precision (15.1% coefficients of variation), and repeatability (14.4% coefficients of variation) with this method. Furthermore, nail cortisol concentrations were positively correlated to an established hair cortisol method (r = 0.736, P < 0.001). Nail cortisol concentrations did not differ with dog sex, breed, age, or weights; however, sample size limitations may preclude statistical significance. Nail cortisol may provide information on cortisol secretion integrated over the time corresponding to nail growth and may be useful

The objectives of this study were to determine the effects of oral supplementation with Saccharomyces cerevisiae fermentation products (SCFP; SmartCare and NutriTek; Diamond V, Cedar Rapids, IA) on immune function and bovine respiratory syncytial virus (BRSV) infection in preweaned dairy calves. Twenty-four Holstein x Angus, 1- to 2-d-old calves (38.46 +/- 0.91 kg initial body weight [BW]) were assigned two treatment groups: control or SCFP treated, milk replacer with 1 g/d SCFP (SmartCare) and calf starter top-dressed with 5 g/d SCFP (NutriTek). The study consisted of one 31-d period. On days 19 to 21 of the supplementation period, calves were challenged via aerosol inoculation with BRSV strain 375. Calves were monitored twice daily for clinical signs, including rectal temperature, cough, nasal and ocular discharge, respiration effort, and lung auscultation. Calves were euthanized on day 10 postinfection (days 29 to 31 of the supplementation period) to evaluate gross lung pathology and pathogen load. Supplem



This paper establishes the feasibility of a reusable biosensor that can be operated and stored at room temperature, for detection of small molecules in low resource settings. The sensor was fabricated using molecularly imprinted polymers (MIP) and cortisol was chosen as a model analyte. Cortisol imprinted polymer films were prepared by electropolymerizing pyrrole on an electrode surface in the presence of cortisol. Electrochemical over-oxidation of polypyrrole (PPy) was performed for the controlled release of cortisol templates and to create cortisol specific imprinting sites. Stepwise fabrication of imprinted sensors was characterized through cyclic voltammetry (CV) and scanning electron microscopy (SEM). The sensor exhibited a detection limit of 1 pM L-1 for cortisol. A unique feature of the sensor was that cross-reactivity with prednisolone (which has 100% interference in ELISA), was minimized to 18.3% compared to ELISA. The sensitivity of the sensor remained over 90% after 7 cycles of elution/rebinding, w

Adrenocortical cancer (ACC) is a rare and aggressive type of endocrine tumor with high risk of recurrence and metastasis. The overall survival of patients diagnosed with ACC is low and treatment for metastatic stages remain limited to mitotane, which has low efficiency in advanced stages of the disease and is associated with high toxicity. Therefore, identification of new biological targets to improve ACC treatment is crucial. Blockade of the Wnt/beta-catenin pathway decreased adrenal steroidogenesis and increased apoptosis of NCI-H295 human ACC cells, in vitro and in a xenograft mouse model. Aurora kinases play important roles in cell division during the G1M phase and their aberrant expression is correlated with a poor prognosis in different types of tumors. Hence, we hypothesized that inhibition of aurora kinases activity combined with the beta-catenin pathway blockade would improve the impairment of ACC cell growth in vitro. We studied the combinatorial effects of AMG 900, an aurora kinase inhibitor and PN

The aim of this trial was to evaluate the effects of an immunomodulatory supplement (OmniGen AF, OG; Phibro Animal Health Corp.) and heat stress on hormonal, inflammatory, and immunological responses of lactating dairy cows. Sixty multiparous Holstein cows were randomly assigned to 4 treatments in a 2 x 2 factorial arrangement using 2 environments: cooled using fans and misters, or noncooled, and 2 top-dressed feed supplements (56 g/d): OG or a placebo (CTL). Temperature-humidity index averaged 78 during the 8-wk trial. Blood was drawn to analyze cortisol, prolactin, and circulating tumor necrosis factor (TNF)-alpha and IL-10. Peripheral blood mononuclear cells (PBMC) were isolated and stimulated with hydrocortisone, prolactin, or lipopolysaccharide (LPS), individually or in several combinations, to assess induced proliferation and cytokine production. At d 52, 6 cows per treatment were injected i.v. with an LPS bolus (ivLPS) to assess hormone and cytokine responses. For cooled cows, feeding OG increased plas

Human induced pluripotent stem cells (hiPSCs) are expected to be both a revolutionary cell source for regenerative medicine and a powerful tool to investigate the molecular mechanisms underlying human cell development in vitro. In the present study, we tried to elucidate the steroidogenic differentiation processes using hiPSC-derived intermediate mesoderm (IM) that is known to be the origin of the human adrenal cortex and gonads. We first performed chemical screening to identify small molecules that induce steroidogenic differentiation of IM cells expressing Odd-skipped related 1 (OSR1), an early IM marker. We identified cabergoline as an inducer of 3 beta-hydroxysteroid dehydrogenase, an essential enzyme for adrenogonadal steroidogenesis. Although cabergoline is a potent dopamine D-2 receptor agonist, additional experiments showed that cabergoline exerted effects as a low-affinity agonist of D-1 receptors by increasing intracellular cyclic AMP. Further analysis of OSR1(+) cells transfected with steroidogenic

Several kinds of animals are utilized in animal-assisted interventions (AAIs) for humans, which release stress and/or provide motivation for muscle movement. It is important to monitor AAI animals' stress levels to ensure their welfare. In the present study, we analyzed blood cortisol levels to evaluate the stress levels of Common bottlenose dolphin (Tursiops truncatus) in a dolphin interactive program (DIP). We sampled nine female dolphins that were used in the DIP in Motobu Genki village, Okinawa, Japan. Plasma cortisol levels were measured by ELISA, and the data were analyzed by comparing differences between seasons and before and after the DIPs on a given day. The average plasma cortisol level was 8.7 +/- 5.0 ng/ml and ranged from 1.6-29.3 ng/ml. Comparing before and after the DIP sessions on a given day, the average cortisol level of five dolphins decreased significantly. In comparison among seasons, average cortisol levels were significantly higher in the high visitor season than in the rising transitio

BACKGROUND: Posttraumatic stress disorder, an area of large unmet medical needs, is characterized by persistence of fear memories and maladaptive stress responses. In rodents, elevation of the endocannabinoid anandamide due to inhibition of fatty acid amide hydrolase (FAAH) facilitates fear extinction and protects against the anxiogenic effects of stress. We recently reported that elevated anandamide levels in people homozygous for a loss-of-function FAAH mutation are associated with a similar phenotype, suggesting a translational validity of the preclinical findings.  METHODS: In this double-blind, placebo-controlled experimental medicine study, healthy adults were randomized to an FAAH inhibitor (PF-04457845, 4 mg orally, once daily; n = 16) or placebo (n = 29) for 10 days. On days 9 and 10, participants completed a task battery assessing psychophysiological indices of fear learning, stress reactivity, and stress-induced affective responses.  RESULTS: FAAH inhibition produced a 10-fold increase in baseline 

The effects of providing rest on physiological and behavioural indicators of welfare of cattle being transported by road has not been well studied in North America. New revisions to Canada's Health of Animals Regulations Part XII: Transportation of Animals indicate un-weaned and weaned calves can be transported a maximum of 12 and 36 h, respectively, before an 8 h rest is required. Therefore, the aim of this study was to assess the effects of rest duration, after 12 and 36 h of transport, on physiological and behavioural indicators of welfare in 7-8 mo-old beef calves. Three hundred and twenty conditioned calves (258 +/- 23.9 kg BW) were randomly assigned to a 2 x 4 factorial design where the main factors included transport duration: 12 h (12; n = 160) and 36 h (36; n = 160) and rest stop duration: 0 h (R0; n = 80), 4 h (R4; n = 80), 8 h (R8; n = 80) and 12 h (R12; n = 80). After the resting period, animals were transported for an additional 4 h. Blood and hair samples were taken from 12 animals per treatment

Consumers are increasingly concerned about the welfare of farm animals, especially during transportation. The Canadian transport regulations state that weaned cattle require an 8 h rest after 36 h of transport. There are, however, only a few studies that assess the effect of rest on the welfare of beef cattle. The aim of this study was to assess the effect of conditioning, source and rest on indicators of welfare in 7-8-month-old beef calves during long-distance transport. Treatments consisted of a 2 x 2 x 2 factorial design where the main factors were conditioning: conditioned (C; n = 160) or non-conditioned (N; n = 160); source: auction market (A; n = 160) or ranch direct (R; n = 160); and rest: 0 h (0 h; n = 160) or 8 h (8 h; n = 160). Means of non-esterified fatty acids (NEFA), serum amyloid-A, haptoglobin, creatine kinase (CK), and percentage of time standing from N calves were greater than C calves (all p <= 0.05). Means of percentage of time standing and CK of R calves were greater than A calves (both 

The aim of this study was to assess the effects of conditioning, rest, and post-rest transport duration on welfare indicators of 6-7 mo old beef calves following a 20-h transport. Three hundred and twenty-eight weaned calves (237 +/- 29.7 kg of BW) were randomly assigned to a 2 x 2 x 2 nested factorial design: conditioning, conditioned (C) or non-conditioned (N); rest, 0 (R0) or 8 (R8) h, and post-rest transport, 4 (T4) or 15 (T15) h. Calves were sampled before (LO1) and after (UN1) the initial 20-h journey, before (LO2) and after (UN2) the additional 4 or 15-h journey, and at 1, 2, 3, 5, 14, and 28 d after UN2. Data was analyzed using the GLIMMIX procedure of SAS. Fixed effects included conditioning, transport, and time nested within rest period, while random effects included animal and pen. Greater shrink (p < 0.01) was observed in C than N calves after the initial 20-h transport. During the first week after transportation, the mean ADG of N calves was greater than C calves (p < 0.01). From d 14 to d 28, ho

OBJECTIVE  To use noninvasive approaches to assess stress in New York City (NYC) carriage horses during the course of their daily routine to determine whether use of these horses affected their well-being.  DESIGN  Prospective case control study.  ANIMALS  13 (5 mares and 8 geldings) stabled working NYC carriage horses and 5 pastured (nonworking) NYC carriage horses (1 mare and 4 geldings).  PROCEDURES  Samples for determination of fecal glucocorticoid and salivary cortisol concentrations were collected on 3 successive days from 10, 8, and 9 working carriage horses during rest (time 1), preparation for work (time 2), and return to the stable (time 3) and at 1 hour after work (time 4). Infrared thermography (IRT) measurements were made to determine maximum temperature of the medial canthus at each time point. Fecal samples were also collected from 5 pastured carriage horses for determination of glucocorticoid concentrations.  RESULTS  No difference was found in mean +/- SE fecal glucocorticoid concentrations b

OBJECTIVE: To assess the effects of transdermal flunixin administration on serum prostaglandin E2 (PGE2) and cortisol concentrations in piglets undergoing castration. ANIMALS: 104 litters with at least 4 male piglets/litter. PROCEDURES: Litters were randomly assigned to 1 of 4 treatments: transdermal flunixin (3.33 mg/kg) administration followed by surgical castration (CF; n = 28), transdermal flunixin administration followed by sham castration (SF; n = 26), application of physiologic saline solution followed by sham castration (S; n = 26), and application of physiologic saline solution followed by surgical castration (C; n = 24). Blood samples were collected 24 hours before and 1, 4, and 25 hours after castration or sham castration. RESULTS: Serum PGE2 concentrations for piglets in the C and CF groups did not differ at any time. Piglets in the S group tended to have higher serum PGE2 concentrations 1 hour after sham castration compared with piglets in the SF group. One hour after the procedure, piglets that 

Introduction: It is still unclear which green nature aspects can counteract psychosocial stress: the green color or rather the environmental content (=nature). Since stress is often stimulating excess/unhealthy food intake, we hypothesize that green nature also buffers stress-induced eating. This study analyzed the effects of green/nature pictures on restorativeness, stress reactivity/response and stress eating in the lab.  Methods: Before (5min) and after (8min) the Trier Social Stress Test, 81 participants (82% women, 19-30y) saw one of the four slideshows with nature or urban environments in green or black-white shades. Group differences were tested on Perceived Restorativeness Scale, five repeated measures of heart rate variability (HRV), salivary cortisol and mood, food wanting and snack buffet consumption.  Results: The four groups did not differ in background and baseline values. Reported restorative power was higher in the nature pictures than urban pictures with an even better attentional/happiness r

Glucocorticoid (GC) stress hormones are well-known for their impact on phenotypic traits ranging from immune function to behaviour and cognition. For that reason, consistent aspects of an individual's physiological stress response (i.e. GC responsiveness) can predict major elements of life-history trajectory. Zebrafish (Danio rerio) emerge as a promising model to study such consistent trait correlations, including the development of individual stress coping styles, i.e. consistent associations between physiological and behavioral traits. However, consistency in GC responsiveness of this popular animal model remains to be confirmed. Such a study has so far been hampered by the small-bodied nature and insufficient blood volume of this species to provide repeated measurements of circulating GCs. Here, we adopted a technique that allows for repeated, non-invasive sampling of individual zebrafish by quantifying GCs from holding water. Our findings indicate consistency of the magnitude of post-stress GC production 

The aim of this work was to evaluate the effects on growth performance, intermediary metabolism and welfare of the inclusion of two commercial microalgae-based ingredients called LB-ChromaBream (LB-CB) and LB-ChromaBream-plus (LB-CBplus) in the diet of gilthead seabream (Sparus aurata) close to commercial size. For this purpose, fish of ~182 g of initial body mass were fed to satiety (ad libitum) for 41 days with three different diets: (i) CONTROL diet (CTRL), with a commercial-like formulation; (ii) LB-CB diet, with a 10 % inclusion of microalgal product; (iii) LB-CBplus diet, with a 10 % inclusion of the same product but enzymatically hydrolysed to increase the bioavailability of the nutrients. The results obtained show that the use of these microalgal products leads an overall improvement in productive parameters in terms of growth (15 % in SGR) and feed efficiency (11 %), as well as a significant reduction in circulating cortisol with the LB-CBplus diet. Observations on plasma and liver metabolites, and p

The aim of this work was to evaluate the effects on growth performance, intermediary metabolism and welfare of the inclusion of two commercial microalgae-based ingredients called LB-ChromaBream (LB-CB) and LB-ChromaBream-plus (LB-CBplus) in the diet of gilthead seabream (Sparus aurata) close to commercial size. For this purpose, fish of similar to 182 g of initial body mass were fed to satiety (ad libitum) for 41 days with three different diets: (i) CONTROL diet (CTRL), with a commercial-like formulation; (ii) LB-CB diet, with a 10 % inclusion of microalgal product; (iii) LB-CBplus diet, with a 10 % inclusion of the same product but enzymatically hydrolysed to increase the bioavailability of the nutrients. The results obtained show that the use of these microalgal products leads an overall improvement in productive parameters in terms of growth (15 % in SGR) and feed efficiency (11 %), as well as a significant reduction in circulating cortisol with the LB-CBplus diet. Observations on plasma and liver metaboli

This study was undertaken to assess the effects of fish oil (FO) substitution by a mixture of alternative vegetable oils (VO) on Seriola dumerili culture performance. A 154-day feeding experiment was conducted using juveniles (39.2 +/- 1.6g average weight). Three isolipidic and isoenergetic meal-based diets were formulated varying their lipid component. The control diet contained 100% FO (FO100), whereas diets VO50 and VO100 included 1/2 of oil blend and all the oil from blend of palm oil (PO) and linseed oil (LO) as substitute for FO, respectively. Dietary regime did not significantly affect growth performance, biometric indices, feed efficiency, plasma chemistry and liver and muscle lipid contents. Nonetheless, dietary VO inclusion impacted on the fatty acid profile of target tissues, especially in the liver. Fatty acid profiles of the fillets reflected those of the dietary oils except that there was apparent selective utilization of palmitic acid (C16:0) and oleic acid (C18:1n-9) and apparent selective ret

Orphaned koala joeys constitute a substantial number of wildlife rescues. Mortality is highly prevalent in rehabilitating joeys, with little knowledge about the causes of mortality. The hypothalamic-pituitary-adrenal axis plays a vital role in mediating stress by producing glucocorticoids (e.g. cortisol), however, no studies have quantified glucocorticoids in koala joeys. Traditional cortisol enzyme immuno-assay (e.g. R4866) are limited in supply and are process intensive, whereas, modern enzyme immuno-assay (EIA) kits (e.g. Arbor Assay cortisol kit) are available world-wide and provide rapid results. Biological validation is unsuitable to be performed in recuperating joeys due to ethical considerations, hence, we compared the results from biologically validated R4866 assay with the commercially available Arbor Assay cortisol kit. Thirty-four faecal samples were collected, processed and analysed for faecal cortisol metabolites (FCM) using both, R4866 assay and Arbor Assay kit. The joeys presented a suite of c

Captivity may have adverse effects on captive great apes, as they spend much more of their time engaged in foraging and other activities in the wild. Enrichment interventions have the potential to alleviate the adverse effects of captivity by introducing novel stimuli. In orangutans (Pongo pygmaeus), interactive digital enrichment has proven effective at engaging users out of their own free will, in exchange for nothing but the experience. This article reports the results of scheduled visual enrichment in the form of orangulas"-one-hour long videos of footage consisting mainly of open spaces in different environments, with which the pongid participant could engage at free will. The efficacy of the orangulas were measured with both behavioural and endocrine measurements, concluding that scheduled visual enrichment has the potential to improve the welfare of captive orangutans by providing novel stimuli in the context of largely stable environments."

The aim of this work was to evaluate two functional feeds for the gilthead seabream, Sparus aurata, containing low inclusion of two microalgae-based products (LB-GREENboost, LBGb; and LB-GUThealth, LBGh). Fish (12-13 g) were fed for 13 weeks a control diet or one of the four diets supplemented with both products at 0.5% or 1%. LBGb and LBGh did not affect specific growth rate or survival, but increased feed efficiency by decreasing feed intake and enlarging the intestines. LBGb increased hepatosomatic index and reduced cortisol levels in plasma, while both products lowered plasma lactate. Extensive metabolite and metabolic enzyme profiling revealed that microalgae supplementations, especially 1% LBGh: (i) decrease plasma lactate and increase hepatic glycogen, (ii) reduce hepatic gluconeogenesis, (iii) enhance hepatic lipogenic activity and lipid secretion, (iv) led fish to double triglyceride content in muscle and to stimulate its lipid oxidative capacity, and (v) increase the content of monounsaturated fatty

The stress response transmitted by the HPA axis is one of the best examples of neuroendocrine-immune interactions that are critical for survival. Analogous to the situation in mammals, the stress response in fish is characterized by the activation of the hypothalamo-pituitary-interrenal axis (HPI). Effects of cortisol on the fish immune system comply with findings in mammals and suggest that the differences in sensitivity to stress will influence the immune response and as a consequence of survival. Therefore, we studied the stress response and its immunity-related effects in four different carp lines (R3, R3xR8, K and R2) that display a differential pathogen susceptibility. Previous studies indicate that R3xR8 and R3 carp are susceptible to bacterial and parasite infection, while R2 and K are relatively resistant to infection. Interestingly, the most striking effect of stress on leukocyte composition and activity was observed in the pathogen-resistant K carp, even though no robust changes in gene expression 

Previous studies with calves and other species have provided evidence that blood serum-derived proteins and fructooligosaccharides (FOS) may benefit intestinal health. We assessed the effects of supplementing products containing serum proteins as a component of arrival fluid support or serum proteins plus FOS (in addition to additional solids, minerals, and vitamins) in an early life dietary supplement on performance, morbidity, and mortality of stressed (transport, cold) male calves. Male Holstein calves (n = 93) <1 wk old were stratified by arrival body weight (BW) and plasma protein concentration, and then randomly assigned to 1 of 4 treatment groups in a 2 x 2 factorial arrangement of one-time administration of fluid support [either control electrolyte solution (E) or the serum protein-containing arrival formula (AF)] and 14 d of either no supplementation (NG) or supplementation with Gammulin (G; APC Inc., Ankeny, IA), which contains serum proteins and FOS in addition to other solids, minerals, and vitami

A chemometric class modelling strategy (unequal dispersed classes - UNEQ) was applied for the first time as a possible screening method to monitor the abuse of growth promoters in veal calves. Five serum biomarkers, known to reflect the exposure to classes of compounds illegally used as growth promoters, were determined from 50 untreated animals in order to design a model of controls, representing veal calves reared under good, safe and highly standardised breeding conditions. The class modelling was applied to 421 commercially bred veal calves to separate them into 'compliant' and 'non-compliant' with respect to the modelled controls. Part of the non-compliant animals underwent further histological and chemical examinations to confirm the presence of either alterations in target tissues or traces of illegal substances commonly administered for growth-promoting purposes. Overall, the congruence between the histological or chemical methods and the UNEQ non-compliant outcomes was approximately 58%, likely under

Animal-Visitor Interactions (AVI) are activities offered by zoos and other tourism facilities, in which visitors come into close contact with animals. These activities can promote conservational and educational content, raise conservation mindedness and responsibility for the environment and animal welfare, but if not properly managed can jeopardize visitors' and animals' well-being and conservation efforts. The Animal-Visitor Interaction assessment Protocol (AVIP) has been designed to perform an integrated and multidisciplinary assessment of these activities, encompassing the One Health, One Welfare" approach. AVIP throughout six different steps allows to assess the effects of AVIs both on animals, visitors, and the staff involved. Results can assist zoos to improve management decisions, ensure a transparent evaluation of their activities and promote conservation education goals. Lemurs walk-in enclosures have become increasingly popular among zoos, nevertheless studies focused on their assessment are still 

This study aimed to assess the thermoregulatory responses of Santa Ine circumflex accent s (SI), Dorper x Santa Ine circumflex accent s (CH) and White Dorper x Santa Ine circumflex accent s sheep (CW) to direct solar radiation in Southeast Brazil. Thirty adult non-pregnant and nonlactating Santa Ine circumflex accent s (SI) hair ewes and their crosses with Dorper (hair ewes) and White Dorper (wool ewes) were allocated into three groups n = 10 and exposed to continuous solar radiation for three consecutive days. Ocular and surface temperatures, measured by infrared thermography, the rectal temperature, respiratory rate and sweating rate were collected at 7:00, 13:00 and 20:00 h. During the experiment, the black globe temperature reached a peak at 13:00 h, reaching mean values of 43.5 degrees C +/- 0.45 degrees C, representative of severe discomfort for sheep. All genotypes showed an increase in surface temperature, reaching the maximum value at 13:00 h. The wool White Dorper x Santa Ine circumflex accent s sho

In salmonids, stress responses increase cortisol levels and disease susceptibility, including to Flavobacterium psychrophilum (Fp), the causative agent of BCWD. A BCWD-resistant line (R-line) of rainbow trout was used here to investigate potential differences in immunoglobulin response after a combined treatment of cortisol and Fp, as compared to a susceptible (S-line) control line. Expression of membrane and secreted immunoglobulin heavy chains mu and tau were determined by RT-qPCR in spleen and anterior kidney. Cortisol treatment did not affect B cell development in the anterior kidney, but delayed IgM responses at the early stage of infection in the spleen of both lines. An earlier IgM response was a determining factor in differential disease progression between resistant- and susceptible fish after Fp-challenge. S-line fish had a delayed and exacerbated IgM response after cortisol implant indicative of a detrimental cycle of sustained IgM responses and high pathogen loads. In contrast, R-line fish had del

The main objective of this research was to carry out an experimental study, triple-blind, on the possible immunophysiological effects of a nutritional supplement (synbiotic, Gasteel Plus((R)), Heel Espana S.A.U.), containing a mixture of probiotic strains, such as Bifidobacterium lactis CBP-001010, Lactobacillus rhamnosus CNCM I-4036, and Bifidobacterium longum ES1, as well as the prebiotic fructooligosaccharides, on both professional athletes and sedentary people. The effects on some inflammatory/immune (IL-1beta, IL-10, and immunoglobulin A) and stress (epinephrine, norepinephrine, dopamine, serotonin, corticotropin-releasing hormone (CRH), Adrenocorticotropic hormone (ACTH), and cortisol) biomarkers were evaluated, determined by flow cytometer and ELISA. The effects on metabolic profile and physical activity, as well as on various parameters that could affect physical and mental health, were also evaluated via the use of accelerometry and validated questionnaires. The participants were professional soccer 

The objective of this research was to determine if form of calf starter (CS) and addition of a fatty acid blend (FA) influenced intake, growth, digestion, and indices of immune status and stress in calves from 0 to 4 mo of age. Male Holstein calves [n = 48; 41.9 kg of body weight (BW), standard error = 0.7; 2 to 3 d of age] were assigned to receive reconstituted whole milk powder [0.66 kg of dry matter (DM)/d to 39 d, then 0.33 kg of DM/d to weaning at 42 d] without or with added FA. Calf starters were textured (pellet, whole oats, whole corn) or pelleted and were offered for ad libitum consumption from 0 to 56 d, then blended with 5% chopped grass hay and fed from d 57 to 112. Starters contained 20% crude protein (CP) and 38 to 40% starch in the DM. From d 0 to 56, calves were housed individually. From d 57 to 112, calves were grouped into pens by treatment (n = 4/pen). Form of CS during the initial 56 d had no effect on intake or growth, though days with fluid feces (fecal score >= 2.5) were greater when ca

Lumpfish (Cyclopterus lumpus L.) are widely used for controlling sea lice in salmon farming, but their welfare is often challenged by poor husbandry, stress, and disease outbreaks, which compromise their ability to delouse salmon and cause public concern. It is hence important to identify when the welfare of lumpfish is being compromised in a simple and effective manner so that remedial actions can be taken. We developed, validated and tested a Lumpfish Operational Welfare Score Index (LOWSI) based on a visual assessment of skin and fin damage, eye condition, sucker deformities and relative weight, operational welfare indicators that fish farmers considered to be the most informative and were validated against cortisol measurements. We also present percentile length-weight charts to enable fish farmers to detect underweight and emaciated lumpfish at different stages of development. The lumpish welfare score index was quick and easy to score and was highly repeatable (intra class correlation coefficient = 0.83

Background: The effect of systemic cortisol on pregnancy rate during early pregnancy in repeat breeding cows was estimated. Methods: Oestrus synchronisation was done in 20 repeat breeders and samples were collected on different days of post-insemination to estimate cortisol. Result: Trans-rectal ultrasonography on 26th day of post insemination revealed a pregnancy rate of 45%. When two groups were compared, serum, salivary and urinary cortisol level of non-pregnant animals were significantly (P < 0.05) increased than that of pregnant animals on different days of post-insemination. Within non-pregnant animals, serum, salivary and urinary cortisol levels showed a significant (P < 0.05) variation between different days of post insemination, but this variation was not observed in pregnant animals. Spearman rho correlation revealed positive association (P < 0.05) of systemic cortisol with pregnancy rate. In non-pregnant animals, salivary and urinary cortisol levels were observed to be positively correlated (P < 0.

Disbudding is a common procedure practiced in the dairy industry and is known to cause pain when performed without pain control. Dairy producers who disbud calves with caustic paste are less likely to provide pain control than those using cautery. Little research has been conducted on pain control for caustic paste disbudding and no studies have specifically examined calves under 9 d of age. The objective of this study was to evaluate the efficacy of local anesthesia and nonsteroidal anti-inflammatory drug analgesia on indicators of pain and inflammation in dairy calves disbudded using caustic paste. One hundred forty Holstein heifer calves 1 to 9 d of age were enrolled in 28 blocks and randomly allocated to 1 of 5 treatments: sham control (SH); positive control (POS); lidocaine cornual nerve block (LC); meloxicam (MEL); and lidocaine cornual nerve block plus meloxicam (LCM). We measured outcomes including serum cortisol and haptoglobin, pressure sensitivity, and lying behavior. Data were analyzed using mixed

Simple Summary In no-kill policy countries, many dogs live in shelters. Several social, environmental, and management challenges can put the welfare of shelter dogs at risk. More knowledge is still needed on how to assess shelter dog welfare. This study aimed to evaluate the state of welfare of a group of dogs entering a shelter using physiological and immunological parameters by exploring the value of some biological indicators obtained by non-invasive methods. Considering that early welfare assessment could improve the management of subjects more prone to developing distress, measurements were taken at the time of admission and four weeks after the dogs entered the shelter. A multivariate statistical approach was used to comprehensively evaluate the relationship between the variables investigated. A reduction in the values of the measured physiological and immune parameters over time suggested an improvement in the dogs' welfare after four weeks of being in the shelter compared to the initial capture and ad

Intensive training and exhausting exercise can disrupt innate and acquired immunity. The flavanone hesperidin has shown immunomodulatory properties in physiological and some pathological conditions, and positive effects on exercise-induced oxidative stress. Nevertheless, it remains uncertain whether it also prevents exhausting exercise-induced immune alterations. The aim of this study was to establish the effect of oral hesperidin supplementation on the systemic immune system in rats following an intensive training and exhausting exercise. For this purpose, female Wistar rats were randomized into an intensive training group or a sedentary group. Intensive training was induced by running in a treadmill 5 days per week (including two exhausting tests) for five weeks. Throughout the training period, 200 mg/kg of hesperidin or vehicle was administered by oral gavage three times per week. At the end, blood, thymus, spleen and macrophages were collected before, immediately after and 24 h after an additional final e

The aim of this study was to establish the influence of flavonoid-enriched diets on the immune alterations induced by an intensive training and a final exhaustion test in rats. A flavanol-enriched diet (with 10% cocoa, C10 diet) and a flavanol and flavanone-enriched diet (C10 plus 0.5% hesperidin, CH diet) were used. Lewis rats were fed either a standard diet, C10 diet or CH diet while they were submitted to an intensive running training on a treadmill. After 6 weeks, samples were obtained 24 h after performing a regular training (T groups) and after carrying out a final exhaustion test (TE groups). The C10 diet attenuated the increase in plasma cortisol induced by exhaustion, while both the C10 and the CH diets prevented the alterations in the spleen Th cell proportion. The experimental diets also induced an increase in serum immunoglobulin concentration and an enhancement of spleen natural killer cytotoxicity, which may be beneficial in situations with a weakened immunity. Most of the effects observed in th

Intensive acute exercise can induce oxidative stress, leading to muscle damage and immune function impairment. Cocoa diet could prevent this oxidative stress and its consequences on immunity. Our aim was to assess the effect of a cocoa-enriched diet on the reactive oxygen species (ROS) production by peritoneal macrophages, blood immunoglobulin (Ig) levels, leukocyte counts, and the physical performance of rats submitted to an intensive acute exercise, as well as to elucidate the involvement of cocoa fiber in such effects. For this purpose, Wistar rats were fed either a standard diet, i.e., a diet containing 10% cocoa (C10), or a diet containing 5% cocoa fiber (CF) for 25 days. Then, half of the rats of each diet ran on a treadmill until exhaustion, and 16 h later, the samples were obtained. Both C10 and CF diets significantly prevented the increase in ROS production. However, neither the cocoa diet or the cocoa fiber-enriched diet prevented the decrease in serum IgG induced by acute exercise. Therefore, altho

Previously, in organotypic slice culture of rodent hippocampus we found that three repeated inductions of LTP, but not a single induction, led to a slow-developing long-lasting enhancement of synaptic strength coupled with synapse formation. Naming this structural plasticity RISE (repetitive LTP-induced synaptic enhancement) and assuming it to be a potential in vitro reproduction of repetition-dependent memory consolidation, we are analyzing its cellular mechanisms. Here, we applied a glucocorticoid to the culture to mimic acute excess stress and demonstrated its blockade of RISE. Since excess stress interferes with behavioral memory consolidation, the parallelism between RISE in vitro and memory consolidation in vivo is supported. We recently reported that RISE developed after stochastic processes. Here we found that the glucocorticoid interfered with RISE by suppressing the increment of dendritic spine fluctuation that precedes a net increase in spine density. The present study provides clues for understand

This study was conducted to determine if feeding a Saccharomyces cerevisiae fermentation product (SCFP) to calves would alter the acute phase response to a lipopolysaccharide (LPS) challenge. Crossbred steer calves [n = 32; 274 +/- 1.9 kg body weight (BW)] were randomly allotted to two treatment diets for 21 d: 1) control, fed RAMP (Cargill, Dalhart, TX) and 2) SCFP, fed the control ration supplemented with NaturSafe at 12 g/hd/d mixed into the TMR (NaturSafe, Diamond V, Cedar Rapids, IA). On day 22, steers were fitted with indwelling jugular catheters and rectal temperature monitoring devices and placed in individual bleeding stalls. On day 23, steers were challenged i.v. with 0.25 mu g/kg BW LPS. Blood samples were collected at 0.5-h (serum) or 2-h (complete blood counts) intervals from -2 to 8 h and again at 24 h relative to the LPS challenge at 0 h. Sickness behavior scores (SBS) were recorded after the collection of each blood sample. Rectal temperatures were greater in SCFP steers from 6 to 11 h, at 13 

Cattle temperament, defined as the reactivity of cattle to humans or novel environments, can greatly influence several physiological systems in the body, including immunity, stress, and most recently discovered, metabolism. Greater circulating concentrations of nonesterified fatty acids (NEFAs) found in temperamental cattle suggest that temperamental cattle are metabolically different than calm cattle. Further, elevated NEFA concentrations have been reported to influence insulin sensitivity. Therefore, the objective of this study was to determine whether cattle temperament would influence the metabolic response to a glucose tolerance test (GTT) and insulin sensitivity test (IST). Angus-cross steers (16 calm and 15 temperamental; 216 +/- 6 kg BW) were selected based on temperament score measured at weaning. On day 1, steers were moved into indoor stanchions to allow measurement of individual ad libitum feed intake. On day 6, steers were fitted with indwelling rectal temperature probes and jugular catheters. At

OBJECTIVE: To evaluate analgesic efficacy of 3 different preoperative protocols in cows undergoing right flank laparotomy for displaced abomasum. ANIMALS: 40 cows diagnosed with displaced abomasum. PROCEDURES: The cows were assigned by block randomization to 1 of 3 preoperative protocols: inverted L-block using 50 mL of 2% lidocaine (ILB; n = 13), ILB plus preoperative flunixin meglumine (2 mg/kg, IV; ILB-F; 13), and dorsolumbar epidural anesthesia using 2% xylazine (0.8 mL) and 2% lidocaine (4 mL; EPI; 14). Venous blood samples were collected for CBC, serum biochemistry, and cortisol preoperatively and at 0 (immediately after), 3, 17, and 48 hours postoperatively. RESULTS: The mean (95% CI) of the serum cortisol in ILB, ILB-F, and EPI were 108.7 (66.7 to 150.7), 150.7 (116.4 to 185.0), and 139.8 (93.4 to 186.3), respectively. The serum cortisol concentrations decreased over time in all groups (ILB, P = .001; ILB-F and EPI, P < .001). In the ILB group, the cortisol concentration at 17 and 48 hours postoperati

Emotion dysregulation has been associated with increases in many forms of psychopathology in adolescents and adults. The development of effective emotion regulation skills is important during adolescence, especially as stressful life events increase during this time. The current study examined two emotion regulation strategies, cognitive reappraisal and affective suppression, in interaction with self-report and biological measures of emotional reactivity as predictors of internalizing symptoms. A community sample of adolescents (n = 127), at an age of risk for depression and anxiety, completed self-report measures of emotional reactivity and internalizing symptoms. In addition, they completed a modified social stress task and were assessed on biological measures of reactivity and regulation. Findings suggested that the trait tendency to reappraise was associated with a reduced impact of emotional reactivity on depressive, but not anxiety symptoms. Implications for shared and specific aspects of emotional reac

Major Depressive Disorder is a common mental illness with rates increasing during adolescence. This has led researchers to examine developmental antecedents of depression. This study examined the association between depressive symptoms and the interaction between two empirically supported risk factors for depression: poor recovery of the biological stress system as measured through heart rate and cortisol, and cognitive vulnerabilities as indexed by rumination and a negative cognitive style. Adolescents (n = 127; 49 % female) completed questionnaires and a social stress task to elicit a stress response measured with neuroendocrine (cortisol) and autonomic nervous system (heart rate) endpoints. The findings indicated that higher depressive symptoms were associated with the combination of higher cognitive vulnerabilities and lower cortisol and heart rate recovery. These findings can enhance our understanding of stress responses, lead to personalized treatment, and provide a nuanced understanding of depression i

Socioeconomic disadvantage has been linked to increased stress exposure in children and adults. Exposure to stress in childhood has been associated with deleterious effects on cognitive development and well-being throughout the lifespan. Further, exposure to stress has been associated with differences in brain development in children, both in cortical and subcortical gray matter. However, less is known about the associations among socioeconomic disadvantage, stress, and children's white matter development. In this study, we investigated whether socioeconomic disparities would be associated with differences in white matter microstructure in the cingulum bundle, as has been previously reported. We additionally investigated whether any such differences could be explained by differences in stress exposure and/or physiological stress levels. White matter tracts were measured via diffusion tensor imaging in 58 children aged 5-9 years. Results indicated that greater exposure to stressful life events was associated w

The loss of fish in the seawater (SW) phase of Atlantic salmon farming is high, and a major proportion of this loss occurs in the period just after SW transfer. In the current study, we hypothesize that improvements made to the diet during the freshwater (FW) stage affect fish growth, survival and robustness later in the SW stage. To test this, salmon parr were fed five experimental diets in FW at 12 degrees C. In addition to a commercial-like control diet, fish were fed a diet with changed FA composition aimed to be more like the natural feed of salmon in FW, a diet with increased concentrations of selected AA/N-compounds (methionine, lysine, threonine and taurine), a diet with increased concentrations of methionine and certain B-vitamins (folate, B-12 and B-6) and a final diet combining all of these potential improvements. At the time of SW transfer, the robustness of fish fed the different diets was tested by direct transfer to SW at three different temperatures (8, 12 and 16 degrees C, without prior accli

The objective was to provide an updated profile of the bovine acute-phase response to include recent advancements in technologies and expanded hematological, cytokine, and serum chemistry variables. Beef steers (n = 32; body weight [BW] = 251 +/- 19.5 kg) were fitted with indwelling jugular catheters 1 d before lipopolysaccharide (LPS; 0.25 microg LPS/kg BW from Escherichia coli O111:B4) administration to facilitate serial blood collection. Rectal temperature was measured using indwelling probes, and ocular temperature was measured using infrared thermal imaging. Blood samples were collected for subsequent analysis of serum chemistry, hematology, and cytokine concentrations. Pearson correlation of rectal temperature and ocular infrared temperature was 0.61 (P < 0.01) and the Spearman correlation coefficient was 0.56 (P < 0.01). Interactions of hour x method were observed for ocular and rectal measurements of body temperature in response to endotoxin exposure. Maximum observed temperature was 39.6 degrees C at

Optimal results in cattle embryo transfer are limited by the variation in ova recovery, fertilization rate and embryo quality experienced with superovulation. Inflammation and immune dysregulation may be contributing factors. This study, evaluated feeding OmniGen-AF (R) (OG), a nutritional supplement that reduces inflammation and supports immune health, on superovulatory response and serum progesterone and cortisol concentrations in embryo donors treated with two different doses of Folltropin (R)-V (FSH). Angus cross-bred beef cows (n = 24) were assigned to four groups, fed OG at 0 or 56 g/animal/day for 49 days and were treated with 200 or 400 mg FSH to induce superovulation. Treatments for superovulation started after feeding OG for 28 days and ova were non-surgically recovered 7 days after estrus and graded for quality. More transferrable embryos (P < 0.05) were recovered from cows fed 56 g OG and treated with 400 compared with 200 mg FSH. Percent degenerate embryos recovered from cows treated with the 400



Humans often experience striking performance deficits when their outcomes are determined by their own performance, colloquially referred to as choking under pressure." Physiological stress responses that have been linked to both choking and thriving are well-conserved in primates, but it is unknown whether other primates experience similar effects of pressure. Understanding whether this occurs and, if so, its physiological correlates, will help clarify the evolution and proximate causes of choking in humans. To address this, we trained capuchin monkeys on a computer game that had clearly denoted high- and low-pressure trials, then tested them on trials with the same signals of high pressure, but no difference in task difficulty. Monkeys significantly varied in whether they performed worse or better on high-pressure testing trials and performance improved as monkeys gained experience with performing under pressure. Baseline levels of cortisol were significantly negatively related to performance on high-pressur

The aim of this study was to objectively assess stress of kangaroos affected by lumpy jaw disease (LJD) using plasma and hair cortisol concentrations. The plasma and hair samples were collected from kangaroos with LJD and healthy controls. Collected hair samples were extracted with methanol after washing with isopropanol, following which they were processed with the cortisol enzyme immunoassay kit. The plasma cortisol concentration of LJD animals tended to be higher than that of the control. Ventral hair cortisol, but not dorsal hair, of LJD animals was significantly higher than that of the control. In conclusion, stress in kangaroos infected with LJD could be assessed by measuring ventral hair cortisol.

Animal shelters are often associated with high levels of stressors that can compromise welfare. Miti-gating stressors or the associated distress is a priority for shelters. Given restricted time and financial resources it's important that shelters use evidence-based interventions. This study evaluated the efficacy of Solliquin (Nutramax Laboratories Veterinary Science, Inc., Lancaster, SC, USA), a behavioral nutraceuti-cal, to mitigate stress responses of dogs entering a shelter. Stress responses were quantified using fecal cortisol and activity tracking with triaxial accelerometers. For all the conditions analyzed, the Solliquin treated group had an increase in only the light rest category ( P = 0.050) compared to control dogs. There were no effects on other parameters measured including deep rest. (c) 2021 Published by Elsevier Inc.

In the academic literature there is debate as to whether women who engage in multiple social roles experience more or less stress than women in fewer roles. For the present research we examined the relationship between levels of engagement in seven distinct roles and perceived stress and life satisfaction in a small non-random sample of women in North America (N = 308). We did not find a significant correlation between role engagement and perceived stress, though we did find a small but significant positive correlation between role engagement and life satisfaction. Similarly, in a subset of the participants (N = 31), there was not a significant relationship between the level of role engagement and physiological stress as measured by hair or urinary cortisol levels. We found a significant negative correlation between perceived stress and life satisfaction, and role satisfaction. The results from multiple regression models did not identify the level of role engagement as a significant predictor of either percei

Both systemic and locally released steroid hormones, such as cortisol and estrogens, show immunomodulatory actions. This research gives evidence that circulating and leukocyte-derived estrogens can be involved in the regulation of the immune response in common carp, during homeostasis and upon restraining stress. It was found that stress reduced level of blood 17 beta-estradiol (E2) and down-regulated the gene expression of components of the classical" estrogen system: the nuclear estrogen receptors and the aromatase CYP19, in the hypothalamus, the pituitary and in the ovaries. In contrast, higher gene expression of the nuclear estrogen receptors and cyp19 alpha was found in the head kidney of stressed animals. Moreover, stress induced changes in the E2 level and in the estrogen sensitivity at local/leukocyte level. For the first time in fish, we showed the presence of physiologically relevant amounts of E2 and the substrates for its conversion (estrone E1 and testosterone - T) in head kidney monocytes/macrop

Hair may be a useful matrix to detect cumulative cortisol concentrations in studies of animal welfare and chronic stress. The aim of this study was to validate a protocol for cortisol detection in hair from dairy cattle by enzyme immunoassay (EIA). Seventeen adult Holstein-Friesian dairy cows were used during the milking period. Hair cortisol concentration was assessed in 25-day-old hair samples taken from the frontal region of the head, analysing black and white coloured hair separately. Concentrations of cortisol metabolites were determined in faeces collected twice a week during the same period of time. There was a high correlation between cortisol values in faeces and cortisol in white colour hair samples but such correlation was not significant with the black colour hair samples. The intra- and inter-assay coefficients of variation were 4.9% and 10.6%, respectively. The linearity showed R-2=0.98 and mean percentage error of -10.8 +/- 1.55%. The extraction efficiency was 89.0 +/- 23.52% and the parallelis

Context: Pathogenic variants in KCNJ5, encoding the GIRK4 (Kir3.4) potassium channel, have been implicated in the pathogenesis of familial hyperaldosteronism type-III (FH-III) and sporadic primary aldosteronism (PA). In addition to aldosterone, glucocorticoids are often found elevated in PA in association with KCNJ5 pathogenic variants, albeit at subclinical levels. However, to date no GIRK4 defects have been linked to Cushing syndrome (CS).  Patient: We present the case of a 10-year-old child who presented with CS at an early age due to bilateral adrenocortical hyperplasia (BAH). The patient was placed on low-dose ketoconazole (KZL), which controlled hypercortisolemia and CS-related signs. Discontinuation of KZL for even 6 weeks led to recurrent CS.  Results: Screening for known genes causing cortisol-producing BAHs (PRKAR1A, PRKACA, PRKACB, PDE11A, PDE8B, ARMC5) failed to identify any gene defects. Whole-exome sequencing showed a novel KCNJ5 pathogenic variant (c.506T>C, p.L169S) inherited from her father. 

Human-generated negative impacts on aquatic environments are rising. Despite wild fish playing a key role in aquatic ecologies and comprising a major global food source, physiological consequences of these impacts on them are poorly understood. Here we address the issue through the lens of interrelationship between wild fish and their gut microbiota, hypothesizing that fish microbiota are reporters of the aquatic environs. Two geographically separate teleost wild-fish species were studied (Lake Erie, Ohio, and Caribbean Sea, US Virgin Islands). At each geolocation, fresh fecal samples were collected from fish in areas of presence or absence of known aquatic compromise. Gut microbiota was assessed via microbial 16S-rRNA gene sequencing and represents the first complete report for both fish species. Despite marked differences in geography, climate, water type, fish species, habitat, diet, and gut microbial compositions, the pattern of shifts in microbiota shared by both fish species was nearly identical due to 

We report on label free, highly sensitive and selective electrochemical immunosensors based on one-dimensional 1D ZnO nanorods (ZnO-NRs) and two-dimensional 2D ZnO nanoflakes (ZnO-NFs) which were synthesized on Au-coated substrates using simple one step sonochemical approach. Selective detection of cortisol using cyclic voltammetry (CV) is achieved by immobilizing anti-cortisol antibody (Anti-C-ab) on the ZnO nanostructures (NSs). 1D ZnO-NRs and 2D ZnO-NFs provide unique sensing advantages over bulk materials. While 1D-NSs boast a high surface area to volume ratio, 2D-NSs with large area in polarized (0001) plane and high surface charge density could promote higher Anti-Cab loading and thus better sensing performance. Beside large surface area, ZnO-NSs also exhibit higher chemical stability, high catalytic activity, and biocompatibility. TEM studies showed that both ZnO-NSs are single crystalline oriented in (0001) plane. The measured sensing parameters are in the physiological range with a sensitivity of 11.

Low/no-income, African American men are disproportionally burdened by chronic disease resulting from a complex interplay of systemic, sociocultural, and individual factors. These disparities are related to poverty, racism, gender role strain, high levels of stress, low levels of physical activity, and malnutritious diet. Men of Color Health Awareness (MOCHA) is a community-driven movement to address the physical, mental, social, and spiritual needs of men of color. As part of ongoing programming, the MOCHA Standard intervention consists of a 10-week program including: (1) small group discussions of issues particularly relevant to men of color, (2) classes on health topics focusing on chronic disease control, such as nutrition, obesity, high blood pressure, fitness, and the social determinants of health; and (3) 60-min of moderately intensive aerobic exercise twice a week. While the MOCHA Standard intervention has yielded positive results, feedback from previous participants warranted an in-depth sociocultural

The objective was to evaluate the effects of Zn supplementation and adrenocorticotropic hormone (ACTH) injections on nutrient digestibility, trace mineral metabolism and status. It was hypothesized that ACTH would decrease nutrient digestibility and Zn retention, but Zn supplementation would improve Zn retention, regardless of ACTH administration. Twenty-two Polypay cross weathers previously enrolled in a trial, consumed a moderately Zn deplete diet (22 mg Zn/kg DM) for 52 d, followed by being housed in metabolism crates for 15 d while receiving one of two diets: CON (Zn deplete diet) or ZINC (CON plus 40 mg Zn/d from ZnSO4). Lambs rested for one day outside of crates then returned to crates for this 5 d study. Lambs continued to receive dietary Zn treatments and were randomly assigned to receive injectable treatments, once daily on d 1-4 at feeding: SALINE (2 mL saline I.M.), STRESS (80 I.U. ACTH I.M.); lamb was experimental unit (n = 5-6/treatment) in a 2 x 2 factorial design. Total fecal and urine collecti

The persistent coexistence of stress and paediatric obesity involves interrelated psychophysiological mechanisms, which are believed to function as a vicious circle. Here, a key mechanistic role is assumed for stress responsiveness and eating behaviour. After a stress induction by the Trier Social Stress Test in youngsters (n = 137, 50.4% boys, 6-18 years), specifically those high in chronic stress level and overweight (partial eta(2) = 0.03-0.07) exhibited increased stress vulnerability (stronger relative salivary cortisol reactivity and weaker happiness recovery) and higher fat/sweet snack intake, compared to the normal-weight and low-stress reference group. Stress responsiveness seems to stimulate unhealthy and emotional eating, i.e., strong cortisol reactivity was linked to higher fat/sweet snack intake (beta = 0.22) and weak autonomic system recovery was linked to high total and fat/sweet snack intake (beta = 0.2-0.3). Additionally, stress responsiveness acted as a moderator. As a result, stress responsi

Maternal prenatal psychosocial stress is associated with adverse hypothalamic-pituitary-adrenal axis (HPAA) function among infants. Although the biological mechanisms influencing this process remain unknown, altered DNA methylation is considered to be one potential mechanism. We investigated associations between maternal prenatal psychological distress, infant salivary DNA methylation, and stress physiology at 12 months. Mother's distress was measured via depression and anxiety in early and late pregnancy in a cohort of 80 pregnant adolescents. Maternal hair cortisol was collected during pregnancy. Saliva samples were collected from infants at 12 months to quantify DNA methylation of three stress-related genes (FKBP5, NR3C1, OXTR) (n = 62) and diurnal cortisol (n = 29). Multivariable linear regression was used to test for associations between prenatal psychological distress, and infant DNA methylation and cortisol. Hair cortisol concentrations in late pregnancy were negatively associated with two sites of FKB

Elevated social fear in infancy poses risk for later social maladjustment and psychopathology. Hair cortisol concentration (HCC), an index of cumulative cortisol exposure, and diurnal salivary cortisol slope, a biomarker of acute stress regulation, have been associated with social fear behaviors in childhood; however, no research has addressed their relations in infancy. Elucidating potential biomarkers of infant social fear behaviors, as well as environmental factors associated with these biomarkers, may grant insights into the ontogeny of fear behaviors that increase risk for internalizing and externalizing psychopathologies later in life. The current study used multiple linear regression to examine if infant HCC, infant diurnal cortisol slope, and income-to-needs ratios (ITN) were differentially associated with observed social fear responses to a Stranger Approach task at 12 months. Using a sample of 90 infants (M(age) = 12.26m, SD = 0.81m, 50% female), results indicated that increased infant HCC was assoc

Seasonally breeding mammals must make constant adjustments in behavior and physiology to manage energetic trade-offs between survival and reproduction. Despite encountering high levels of climate and resource variability across the year, specialist Abert's squirrels (Sciurus aberti), lack the capacity to express hibernation or pronounced morphological adaptations to seasonality. Using accelerometer and GPS devices, we assessed how abiotic environmental factors, reproduction, and resource abundance influenced levels of activity and daily range size in a rural and food-supplemented suburban population of squirrels. We also quantified fecal cortisol metabolites (FCM) in squirrels to assess patterns of glucocorticoid secretion. While changes in weather predicted activity levels in both populations, seasonal variation in activity levels were reduced in food-supplemented compared to rural squirrels. In contrast to activity, daily range size was not affected by weather but was a better predictor of sex-specific repr

Hormone laboratories located on-site" where field studies are being conducted have a number of advantages. On-site laboratories allow hormone analyses to proceed in near-real-time, minimize logistics of sample permits/shipping, contribute to in-country capacity-building, and (our focus here) facilitate cross-site collaboration through shared methods and a shared laboratory. Here we provide proof-of-concept that an on-site hormone laboratory (the Taboga Field Laboratory, located in the Taboga Forest Reserve, Costa Rica) can successfully run endocrine analyses in a remote location. Using fecal samples from wild white-faced capuchins (Cebus imitator) from three Costa Rican forests, we validate the extraction and analysis of four steroid hormones (glucocorticoids, testosterone, estradiol, progesterone) across six assays (DetectX(R) and ISWE, all from Arbor Assays). Additionally, as the first collaboration across three long-term, wild capuchin field sites (Lomas Barbudal, Santa Rosa, Taboga) involving local Costa 

Hair plucking has been observed in many captive primate species, including the great apes; however, the etiology of this behavioral pattern is poorly understood. While this behavior has not been reported in wild apes, an ethologically identical behavior in humans, known as trichotillomania, is linked to chronic psychosocial stress and is a predominantly female disorder. This study examines hair plucking (defined here as a rapid jerking away of the hair shaft and follicle by the hand or mouth, often accompanied by inspection and consumption of the hair shaft and follicle) in a captive group of bonobos (N=13) at the Columbus Zoo and Aquarium in Columbus, Ohio. Plucking data were collected using behavior and all-occurrence sampling; 1,450 social and self-directed grooming bouts were recorded during 128hr of observation. Twenty-one percent of all grooming bouts involved at least one instance of plucking. Urine samples (N=55) were collected and analyzed for the stress hormone cortisol. Analyses of urinary cortisol

Baleen tissue accumulates stress hormones (glucocorticoids, GC) as it grows, along with other adrenal, gonadal and thyroid hormones. The hormones are deposited in a linear fashion such that a single plate of baleen allows retrospective assessment and evaluation of long-term trends in the whales' physiological condition. In whale calves, a single piece of baleen contains hormones deposited across the lifespan of the animal, with the tip of the baleen representing prenatally grown baleen. This suggests that baleen recovered from stranded carcasses of whale calves could be used to examine lifetime patterns of stress physiology. Here we report lifetime profiles of cortisol and corticosterone in baleen of a North Atlantic right whale ('NARW'-Eubalaena glacialis) calf that died from a vessel strike, as well as four southern right whale ('SRW'-Eubalaena australis) calves that were found dead with varying severity of chronic wounding from Kelp Gull (Lams dominicanus) attacks. In all five calves, prenatally grown bale

Species that live in degraded habitats often show signs of physiological stress. Glucocorticoid hormones (e.g., corticosterone and cortisol) are often assessed as a proxy of the extent of physiological stress an animal has experienced. Our goal was to quantify glucocorticoids in free-ranging small mammals in fragments of Interior Atlantic Forest. We extracted glucocorticoids from fur samples of 106 small mammals (rodent genera Akodon and Oligoryzomys, and marsupial genera Gracilinanus and Marmosa) from six forest fragments (2-1200 ha) in the Reserva Natural Tapyta, Caazapa Department, Paraguay. To our knowledge, this is the first publication of corticosterone and cortisol levels for three of the four sampled genera (Akodon, Oligoryzomys, and Marmosa) in this forest system. We discovered three notable results. First, as predicted, glucocorticoid levels were higher in individuals living withing small forest fragments. Second, animals captured live using restraint trapping methods (Sherman traps) had higher gluc

Public concern for animal welfare has progressively grown over the recent years. In this context, stress has a great economical impact on growth of animals and quality of animal products. The development and validation of methods to assess animal stress, particularly at the farm level, are desirable to evaluate animal production systems. Piemontese breed is traditionally tie-stall housed in the fattening period. Hence, the objective of this study was to characterise a profile of physiological and haematological changes of Piemontese beef cattle under different management conditions (tie-stall and loose housing). Our results suggest that the housing system is an important factor in animal welfare. Indeed, the values of the total protein, lysozyme, cortisol, serum and faecal corticosterone concentration and GR-alpha gene expression indicate that the tie-stall housing is more stressful than the loose system. All the alterations highlighted in this study considered together may be effective biomarkers of stress a

Intrinsic and environmental stressors, such as age and seasonality, may influence social behavior and endocrine levels in gregarious foragers, but little is known about how season and age affect both behavioral and physiological responses. We evaluated seasonal/age variation of aggression and vigilance, and seasonal/age variation of endocrine levels (fecal cortisol and testosterone metabolites), in a gregarious herbivore, the Apennine chamois Rupicapra pyrenaica ornata. We examined a period of decreasing resource abundance and maternal care from July to October, a key period for nursing, weaning, and early growth of offspring. Aggression rate, vigilance, and cortisol levels decreased throughout July-October, while aggression intensity showed the reverse. Aggression intensity peaked when chamois were on the most nutritious vegetation patches. Dominance increased with age, and prime-aged females (4-8 years old) showed higher cortisol and testosterone levels and were involved in aggressive interactions more ofte

Familial hypertrophic cardiomyopathy (HCM) is largely caused by dominant mutations in genes encoding cardiac sarcomeric proteins, and it is etiologically distinct from secondary cardiomyopathies resulting from pressure/volume overload and neurohormonal or inflammatory stimuli. Here, we demonstrate that decreased left ventricular contractile function in male, but not female, HCM mice is associated with reduced fatty acid translocase (CD36) and AMP-activated protein kinase (AMPK) activity. As a result, the levels of myocardial ATP and triglyceride (TG) content are reduced, while the levels of oleic acid and TG in circulating very low density lipoproteins (VLDLs) and liver are increased. With time, these metabolic changes culminate in enhanced glucose production in male HCM mice. Remarkably, restoration of ventricular TG and ATP deficits via AMPK agonism as well as inhibition of gluconeogenesis improves ventricular architecture and function. These data underscore the importance of the systemic effects of a prima

Assessing the physiological impact of stressors in pinnipeds is logistically challenging, and many hormones are altered by capture and handling, limiting the utility of metabolically active tissues. Hair is increasingly being used to investigate stress-related and reproductive hormones in wildlife populations due to less-invasive collection methods, being metabolically inert once grown and containing multiple biomarkers of ecological interest. We validated enzyme immunoassays for measuring aldosterone, cortisol, corticosterone, and testosterone in lanugo (natal hair grown in utero) samples collected from Steller sea lions (Eumetopias jubatus), California sea lions (Zalophus californianus), and northern fur seals (Callorhinus ursinus). We applied laboratory validation methods including recovery of added mass, parallelism and dilution linearity. We found no effects due to differences in alcohol- versus detergent-based cleaning methods. Further, there were no significant differences in hormone concentrations in 

Research into stress physiology of mysticete whales has been hampered by difficulty in obtaining repeated physiological samples from individuals over time. We investigated whether multi-year longitudinal records of glucocorticoids can be reconstructed from serial sampling along full-length baleen plates (representing similar to 10 years of baleen growth), using baleen recovered from two female North Atlantic right whales (Eubalaena glacialis) of known reproductive history. Cortisol and corticosterone were quantified with immunoassay of subsamples taken every 4 cm (representing similar to 60 d time intervals) along a full-length baleen plate from each female. In both whales, corticosterone was significantly elevated during known pregnancies (inferred from calf sightings and necropsy data) as compared to intercalving intervals; cortisol was significantly elevated during pregnancies in one female but not the other. Within inter calving intervals, corticosterone was significantly elevated during the first year (l

Objective: The enzymatic activity of 11 beta-hydroxysteroid dehydrogenase-2 (11 beta-HSD2) is key to protecting mineral corticoid receptors from cortisol and has been implicated in blood pressure regulation. Grapefruit juice (GFJ) and acidity are thought to inhibit this enzyme in vitro. This study examines the effect of GFJ and intense exercise on 11 beta-HSD2 enzyme activity in vivo. Subjects and methods: Eighteen subjects ingested GFJ or apple juice (CON) on separate days prior to reporting to the laboratory in a randomized order. Saliva (Sal) samples were obtained at baseline, 15 and 45 minutes post-treadmill stress test; Sal cortisone (E) and cortisol (F) levels were determined, and the Sal cortisone: cortisol (E: F) ratio was used as an index of 11 beta-HSD2 enzyme activity at rest and after intense muscular work. Results: GFJ treatment decreased baseline 11 beta-HSD2 enzyme activity (44%) and Sal-E (28%) compared to CON (both, p < 0.05). Sal-E (r = 0.61, p < 0.05) and Sal-F (r = 0.66, p < 0.05) were cor

This study was designed to determine the effect of prenatal lipopolysaccharide (LPS) exposure on the postnatal metabolic response to an LPS challenge in beef heifers. Pregnant, crossbred cows (n = 50) were assigned to a prenatal immune stimulation (PIS; n = 25; administered 0.1 mu g/kg BW LPS subcutaneously 233 +/- 15d of gestation) or saline treatment group (Control; n = 25). Birth and weaning BW of calves were collected. There was not (P > 0.05) a treatment x gender interaction for birth weight or 205-d adjusted weaning BW. Treatment did not affect (P > 0.05) birth BW, but steers and heifers of PIS cows had greater (P < 0.02) 205-d adjusted weaning BW than offspring from Control cows. From the 2 prenatal treatment groups, heifer calves (n = 12 PIS, 11 Control) were identified at weaning (238 +/- 15 d of age) to subsequently receive an LPS challenge. On d 0, heifers were fitted with indwelling jugular catheters and were moved into individual pens. On d 1, heifers (fed at 0600 h) were challenged i.v. with LPS

Rapid climate warming is decreasing sea ice thickness, extent and duration. Marine mammals such as bearded (Erignathus barbatus) and ringed (Pusa hispida) seals, which use sea ice for pupping, molting and resting, may be negatively affected. Claws from bearded and ringed seals store up to 14 and 12 years of sequential analyte data, respectively. These data can be used to compare reproduction, stress and diet across decades. In this study, we compare progesterone, cortisol and carbon and nitrogen stable isotopes in female bearded and ringed seals during 1953-1968 (pre-1968, a period prior to sea ice decline) to 1998-2014 (post-1998, a period during sea ice decline). When comparing these periods, bearded seals had statistically higher cortisol concentrations post-1998, and for both species delta(13)C was more negative post-1998, while progesterone and delta(15)N did not change. There was a positive relationship between progesterone and cortisol Z-scores for both species, except for ringed seals post-1998. There

Ringed (Pusa hispida) and bearded seals (Erignathus barbatus) inhabit vast and often remote areas in the Arctic, making it difficult to obtain long-term physiological information concerning health and reproduction. These seals are experiencing climate-driven changes in their habitat that could result in physiological stress. Chronic physiological stress can lead to immunosuppression, decreased reproduction and decreased growth. Recently, keratin has become a popular matrix to measure steroid hormones, such as stress-related cortisol and reproduction-related progesterone. We developed and validated methods to extract cortisol and progesterone from the claws of adult female ringed (n = 20) and bearded (n = 3) seals using enzyme immunosorbent assays. As ringed and bearded seal claws grow, a pair of dark- and light-colored bands of keratin is deposited annually providing a guide for sampling. Two processing methods were evaluated, removal of claw material with a grinding bit or grinding followed by mechanical pul

Keratinized tissues, including whiskers, are ideal for acquiring a record of physiological parameters. Most tissues provide a snapshot of physiological status; however, whiskers may support longitudinal sampling for reproductive and stress-related hormones, if hormones are incorporated as whiskers grow and concentrations change with physiological state. Whiskers from female Steller sea lions (Eumetopias jubatus) and northern fur seals (Callorhinus ursinus) were serially sectioned and pulverized and steroid hormones were extracted. Standard methods were used to validate enzyme immunoassay kits for cortisol, progesterone, 17 beta-estradiol and testosterone. All hormones were measurable in whisker segments from both species with progesterone concentrations showing cyclical patterns, which appear to signify previous pregnancies or luteal phases. Yearly progesterone concentrations were greater in years a pup was produced compared with years when no pup was observed. Free-ranging female Steller sea lions had reprod

Background: Chronic psychosocial stress during pregnancy and/or after birth, and the associated elevation in cortisol, is linked with the onset of behavioural disorders in childhood. Previously, prenatal stress has been shown to reduce neurosteroid pathways in the fetus and the levels of the neurosteroid and GABA(A) receptor agonist, allopregnanolone. In late gestation, elevated levels of GABAergic activity increases inhibitory tone and protects against excessive excitation. These levels of allopregnanolone may also contribute to promoting myelination, thus stress-induced suppression of protective neurosteroid levels may disrupt neurodevelopmental processes and can result in reduced myelination. The objective of this study was to examine whether prenatal and postnatal stress reduces levels of inhibitory pathways to result in behavioural, myelin, and GABAergic/glutamatergic pathway deficits in the hippocampus at a postnatal time point in the guinea pig equivalent to childhood in humans.  Methods: Pregnant guin

Simple Summary Frustration is a negative emotional state implicated in a range of canine behaviour problems. The Canine Frustration Questionnaire (CFQ) is an owner questionnaire developed to measure frustration tendencies in dogs. This study looks at behavioural and physiological measures and their relationship with the CFQ. A series of tests were designed to induce frustration in dogs, and these were completed by 44 dogs; each dog owner completed a CFQ. Specific behavioural measures were coded from the test footage, and the relationships with the CFQ scores were assessed. In addition, a saliva sample was collected before and after the test in 39 dogs so that cortisol, a measure of physiological arousal, could be measured. Various behavioural test measures (e.g., vocalising and lunging) were associated with CFQ scores. Cortisol change and cortisol levels after the tests were greater in dogs who were more highly frustrated. These results support the use of owner report through the CFQ to measure frustration te

Abstract The use of keratinized tissues (e.g., hair, claws) to investigate physiological effects of environmental and anthropogenic stressors in free-ranging wildlife populations has increased because these tissues retain steroid hormones during growth and are relatively easy to collect and store in the field. We measured reproductive and stress-related steroid hormones in wolves (Canis lupus ligoni; n = 31) captured on Prince of Wales Island, Alaska, USA, during 1993–1994 and 2012–2014, representing periods of time when both wolf harvest and densities ranged from high to moderate. We validated enzyme immunoassay kits to measure steroid hormone concentrations in wolf guard hair, undercoat hair, and claw tip samples. Progesterone, testosterone, and cortisol were extracted and measured in the 3 keratinous tissues from wolves of different age class, sex, residency status, and collection periods. Within each tissue type, progesterone and testosterone were positively correlated (guard hair, r = 0.59, P = 0.003; un

Monitoring the physiology of small aquatic and marine teleost fish presents challenges. Blood samples, often the first choice for endocrinologists, can be difficult or even impossible to obtain and alternative matrices currently used for hormone analyses do not occur in fishes (e.g., hair, feathers etc.) or are not easily collected from small aquatic organisms (e.g., urine and feces). Some teleosts, however, have enlarged bony dermal elements that possibly accumulate and store steroid hormones in physiological relevant concentrations. Both threespine stickleback (Gasterosteus aculeatus) and ninespine stickleback (Pungitius pungitius) have a series of external, lateral bony plates, dorsal spines, and a pair of pelvic spines attached to the pelvic girdle. We investigated if cortisol, the primary circulating glucocorticoid in teleosts, could be extracted from stickleback dermal bone and quantified using a commercially available enzyme immunoassay (EIA). We successfully validated a cortisol EIA for dermal bone ex

Expression of eukaryotic proteins in Escherichia coli is challenging, especially when they contain disulfide bonds. Since the discovery of the prion protein (PrP) and its role in transmissible spongiform encephalopathies, the need to obtain large quantities of the recombinant protein for research purposes has been essential. Currently, production of recombinant PrP is achieved by refolding protocols. Here, we show that the co-expression of two different PrP with the human Quiescin Sulfhydryl OXidase (QSOX), a human chaperone with thiol/disulfide oxidase activity, in the cytoplasm of E. coli produces soluble recombinant PrP. The structural integrity of the soluble PrP has been confirmed by nuclear magnetic resonance spectroscopy, demonstrating that properly folded PrP can be easily expressed in bacteria. Furthermore, the soluble recombinant PrP produced with this method can be used for functional and structural studies.

The immune-enhancing effects of selenium (Se) supplementation make it a promising complementary and alternative medicine modality for boosting immunity, although mechanisms by which Se influences immunity are unclear. Mice fed low (0.08 mg/kg), medium (0.25 mg/kg), or high (1.0 mg/kg) Se diets for 8 wk were challenged with peptide/adjuvant. Antigen-specific CD4(+) T cell responses were increased in the high Se group compared with the low and medium Se groups. T cell receptor signaling in ex vivo CD4(+) T cells increased with increasing dietary Se, with all 3 groups differing from one another in terms of calcium mobilization, oxidative burst, translocation of nuclear factor of activated T cells, and proliferation. The high Se diet increased expression of interleukin (IL)-2 and the high affinity chain of the IL-2 receptor compared with the low and medium Se diets. The high Se diet skewed the T helper (Th)1/Th2 balance toward a Th1 phenotype, leading to higher interferon-gamma and CD40 ligand levels compared wit

In this paper, we report on a method to probe the breakdown of the organophosphate (OP) simulants o, s-diethyl methyl phosphonothioate (OSDMP) and demeton S by the enzyme organophosphorous hydrolase (OPH) in a microfluidic device by surface enhanced Raman spectroscopy (SERS). SERS hotspots were formed on-demand inside the microfluidic device by laser-induced aggregation of injected Ag NPs suspensions. The Ag NP clusters, covering micron-sized areas, were formed within minutes using a conventional confocal Raman laser microscope. These Ag NP clusters were used to enhance the Raman spectra of the thiol products of OP breakdown in the microfluidic device: ethanethiol (EtSH) and (ethylsulfanyl) ethane-1-thiol (2-EET). When the OPH enzyme and its substrates OSDMP and demeton S were introduced, the thiolated breakdown products were generated, resulting in changes in the SERS spectra. With the ability to analyze reaction volumes as low as 20 nL, our approach demonstrates great potential for miniaturization of SERS a

HMGB1, one of the most abundant nuclear proteins, has a strong binding affinity for cisplatin-modified DNA. It has been proposed that HMGB1 enhances the anticancer efficacy of cisplatin by shielding platinated DNA lesions from repair. Two cysteine residues in HMGB1 domain A form a reversible disulfide bond under mildly oxidizing conditions. The reduced domain A protein binds to a 25-bp DNA probe containing a central 1,2-d(GpG) intrastrand cross-link, the major platinum-DNA adduct, with a 10-fold greater binding affinity than the oxidized domain A. The binding affinities of singly and doubly mutated HMGB1 domain A, respectively deficient in one or both cysteine residues that form the disulfide bond, are unaffected by changes in external redox conditions. The redox-dependent nature of the binding of HMGB1 domain A to cisplatin-modified DNA suggests that formation of the intradomain disulfide bond induces a conformational change that disfavors binding to cisplatin-modified DNA. Hydroxyl radical footprinting anal

Ratiometric quantitation is used in mass spectrometry to account for variations in ionization efficiencies due to heterogenous sample matrixes. Isotopes are most commonly used to achieve ratiometric quantitation because of their ability to co-elute chromatographically with each other and to have similar ionization efficiencies. In the work presented here, a new non-isotopic quantitative tagging approach is presented which allows chromatographic co-elution and similar ionization efficiencies. Using two variations of maleimide tags, t-butyl and cyclohexyl maleimide, thiols are quantified with a high degree of linearity up to five-fold concentration differences. Because these two tags have similar hydrophobcities, they elute simultaneously which allows them to be used for ratiometric quantitation. Beyond the fivefold linear range, signal compression is observed. This technique was able to quantify thiol changes in both in vitro pharmacological treatments as well as in vivo diabetic tissue. (C) 2018 Elsevier B.V.

Light-emitting diode therapy (LEDT) applied over the leg, gluteus and lower-back muscles of mice using a LED cluster (630nm and 850nm, 80mW/cm(2), 7.2J/cm(2)) increased muscle performance (repetitive climbing of a ladder carrying a water-filled tube attached to the tail), ATP and mitochondrial metabolism; oxidative stress and proliferative myocyte markers in mice subjected to acute and progressive strength training. Six bi-daily training sessions LEDT-After and LEDT-Before-After regimens more than doubled muscle performance and increased ATP more than tenfold. The effectiveness of LEDT on improving muscle performance and recovery suggest applicability for high performance sports and in training programs.  [GRAPHICS]  Positioning of the mice and light-emitting diode therapy (LEDT) applied on mouse legs, gluteus and lower-back muscles without contact.

We tested the hypothesis that cancer cachexia progression would induce oxidative post-translational modifications (Ox-PTMs) associated with skeletal muscle wasting, with different responses in muscles with the prevalence of glycolytic and oxidative fibers. We used cysteine-specific isotopic coded affinity tags (OxICAT) and gel-free mass spectrometry analysis to investigate the cysteine Ox-PTMs profile in the proteome of both plantaris (glycolytic) and soleus (oxidative) muscles in tumor-bearing and control rats. Histological analysis revealed muscle atrophy in type II fibers in plantaris muscle, with no changes in plantaris type I fibers and no differences in both soleus type I and II fibers in tumor-bearing rats when compared to healthy controls. Tumor progression altered the Ox-PTMs profile in both plantaris and soleus. However, pathway analysis including the differentially oxidized proteins revealed tricarboxylic acid cycle and oxidative phosphorylation as main affected pathways in plantaris muscle from tu

Context: Chemotherapy is a cornerstone in the treatment of hepatocellular carcinoma (HCC). Melatonin is a pineal hormone that targets various cancers, however, its antitumor pathways are still not fully elucidated. Objective: This study investigated melatonin's antitumor molecular mechanisms to inhibit the proliferation of HepG2 cells.  Materials and methods: HepG2 Cells were classified into cells without treatment as a control group and cells treated with melatonin (5.4 mmol/L) for 48 h. Proliferating cell nuclear antigen (PCNA) and marker of proliferation Ki-67 were estimated using immunohistochemical analysis. Apoptosis and cell cycle were evaluated using flow cytometric analysis. Apoptotic markers were detected using RT-qPCR assay. Antioxidants and oxidative stress biomarkers were performed using a colorimetric assay.  Results: Melatonin produced a remarkable steady decrease in the viability of HepG2 cells at a concentration range between 5-20 mmol/L. Melatonin suppressed cell proliferation in the G2/M ph

Although supplementing the diet with zinc oxide and arginine is known to improve growth in weanling piglets, the mechanism of action is not well understood. We measured the antioxidant status and inflammatory response in 48 weanling castrated male piglets fed diets supplemented with or without zinc oxide (2,500 mg Zn oxide per kg) and arginine (1%) starting at the age of 20 days. The animals were injected with lipopolysaccharide (100 mu g/kg) on day 5. Half of them received another injection on day 12. Blood samples were taken just before and 6, 24 and 48 h after injection and the mucosa lining the ileum was recovered following euthanizing on days 7 and 14. Zinc supplementation increased reduced and total glutathione (GSH) (reduced and total) during days 5 to 7 and arginine decreased oxidized GSH measured on days 5 and 12 and the ratio of total antioxidant capacity to total oxidative status during days 12 to 14. Zinc decreased plasma malondialdehyde measured on days 5 and 12 and serum haptoglobin measured on 

Biomarker responses and histopathological lesions have been documented in laboratory mammals exposed to elevated concentrations of lead and cadmium. The exposure of white-footed mice (Peromyscus leucopus) to these metals and the potential associated toxic effects were examined at three contaminated sites in the Southeast Missouri Lead Mining District and at a reference site in MO, USA. Mice from the contaminated sites showed evidence of oxidative stress and reduced activity of red blood cell delta-aminolevulinic acid dehydratase (ALAD). Histological examinations of the liver and kidney, cytologic examination of blood smears, and biomarkers of lipid peroxidation and DNA damage failed to show indications of toxic effects from lead. The biomagnification factor of cadmium (hepatic concentration/soil concentration) at a site with a strongly acid soil was 44 times the average of the biomagnification factors at two sites with slightly alkaline soils. The elevated concentrations of cadmium in the mice did not cause o

The health of tree swallows, Tachycineta bicolor, on the Upper Mississippi River (UMR) was assessed in 2010 and 2011 using biomarkers at six sites downriver of Minneapolis/St. Paul, MN metropolitan area, a tributary into the UMR, and a nearby lake. Chromosomal damage was evaluated in nestling blood by measuring the coefficient of variation of DNA content (DNA CV) using flow cytometry. Cytochrome P450 1A activity in nestling liver was measured using the ethoxyresorufin-O-dealkylase (EROD) assay, and oxidative stress was estimated in nestling livers via determination of thiobarbituric acid reacting substances (TBARS), reduced glutathione (GSH), oxidized glutathione (GSSG), the ratio GSSG/GSH, total sulfhydryl, and protein bound sulfhydryl (PBSH). A multilevel regression model (DNA CV) and simple regressions (EROD and oxidative stress) were used to evaluate biomarker responses for each location. Chromosomal damage was significantly elevated at two sites on the UMR (Pigs Eye and Pool 2) relative to the Green Moun

While beta-adrenergic receptor (beta-AR) stimulation ensures adequate cardiac output during stress, it can also trigger life-threatening cardiac arrhythmias. We have previously shown that proarrhythmic Ca2+ waves during beta-AR stimulation temporally coincide with augmentation of reactive oxygen species (ROS) production. In this study, we tested the hypothesis that increased energy demand during beta-AR stimulation plays an important role in mitochondrial ROS production and Ca2+-wave generation in rabbit ventricular myocytes. We found that beta-AR stimulation with isoproterenol (0.1 mu M) decreased the mitochondrial redox potential and the ratio of reduced to oxidated glutathione. As a result, beta-AR stimulation increased mitochondrial ROS production. These metabolic changes induced by isoproterenol were associated with increased sarcoplasmic reticulum (SR) Ca2+ leak and frequent diastolic Ca2+ waves. Inhibition of cell contraction with the myosin ATPase inhibitor blebbistatin attenuated oxidative stress as 



Defective Ca2+ regulation plays a key role in the blunted force-frequency response in heart failure (HF). Since HF is commonly associated with oxidative stress, we studied whether oxidation of ryanodine receptor (RyR2) contributes to this defect. In control ventricular myocytes, oxidative stress induced formation of disulfide bonds between RyR2 subunits: intersubunit cross-linking (XL). Western blot analysis and Ca2+ imaging revealed a strong positive correlation between RyR2 XL and sarcoplasmic reticulum (SR) Ca2+ leak. These results illustrate that RyR2 XL can be used as a sensitive indicator of RyR2 dysfunction during oxidative stress. HF myocytes were in a state of oxidative stress since they exhibited an increase in reactive oxygen species (ROS) level, a decrease in ROS defense and an overall protein oxidation. These myocytes were also characterized by RyR2 XL and increased SR Ca2+ leak. Moreover, the frequency-dependent increase of Ca2+ transient amplitude was suppressed due to the inability of the SR t

Bisphenol A (BPA) is used in the production of polycarbonate plastics and epoxy resins for baby bottles, liners of canned food, and many other consumer products. Previously, BPA has been shown to reduce the activity of several antioxidant enzymes, which may contribute to oxidative stress. However, the underlying mechanism of the BPA-mediated effect upon antioxidant enzyme activity is unknown. Antioxidant and phase II metabolizing enzymes protect cells from oxidative stress and are transcriptionally activated by Nrf1 and Nrf2 factors through their cis-regulatory antioxidant response elements (AREs). In this work, we have assessed the effect of BPA on the Nrf1/2-ARE pathway in cultured human embryonic kidney (HEK) 293 cells. Surprisingly, glutathione and reactive oxygen species (ROS) assays revealed that BPA application created a more reduced intracellular environment in cultured HEK 293 cells. Furthermore, BPA increased the transactivation activity of ectopic Nrf1 and Nrf2 and increased the expression of ARE-t

Nitric oxide (NO), hydrogen sulfide and polysulfides have been proposed to contribute to redox signaling by activating the Keap-1/Nrf2 stress response system. Nitrosopersulfide (SSNO-) recently emerged as a bioactive product of the chemical interaction of NO or nitrosothiols with sulfide; upon decomposition it generates polysulfides and free NO, triggering the activation of soluble guanylate cyclase, inducing blood vessel relaxation in vitro and lowering blood pressure in vivo. Whether SSNO- itself interacts with the Keap-1/Nrf2 system is unknown. We therefore sought to investigate the ability of SSNO- to activate Nrf2 dependent processes in human vascular endothelial cells, and to compare the pharmacological effects of SSNO- with those of its precursors NO and sulfide at multiple levels of target engagement. We here demonstrate that SSNO- strongly increases nuclear levels, binding activity and transactivation activity of Nrf2, thereby increasing mRNA expression of Hmox-1, the gene encoding for heme oxygenase

We compare physiological responses of the crustacean copepod Calanus pacificus and pelagic pteropod mollusk Limacina helicina to ocean temperatures and pH by measuring biomarkers of oxidative stress, antioxidant defences, and the activity of the respiratory electron transport system in organisms collected on the 2016 West Coast Ocean Acidification cruise in the California Current System. Copepods and pteropods exhibited strong but divergent responses in the same habitat; copepods had higher oxygen-reactive absorbance capacity, glutathione-S-transferase, and total glutathione content. The ratio between reduced to oxidised glutathione was higher in copepods than in pteropods, indicating lower oxidative stress in copepods. Pteropods showed higher activities of glutathione reductase, catalase, and lipid peroxidation, indicating increased antioxidant defences and oxidative stress. Thus, the antioxidant defence system of the copepods has a greater capacity to respond to oxidative stress, while pteropods already fac

Both Ca deficiency and metal exposure may affect physiological and nutritional condition of breeding females altering their ability to deposit essential resources (e.g. Ca, antioxidants) into the eggs. This effect of the maternal investment into egg quality is not strictly limited to the embryonic period, but may persist after hatching, since nutrient levels in yolks can compromise nestling antioxidant status, growth and fledging success. The goal of this study was to investigate how metal pollution and Ca availability during the breeding season affect oxidative stress biomarkers and plasma biochemistry in adult female pied flycatchers (Ficedula hypoleuca). In addition, we aim to evaluate how maternal antioxidant status and body condition relate to breeding parameters and offspring oxidative balance. Females breeding in a metal-polluted area in SW Finland showed higher metal concentrations compared to the control area, although current levels were below the toxic level able to affect female physiology. In add

Organophosphate triesters are high production volume additive flame retardants (OPFRs) and plasticizers. Shown to accumulate in abiotic and biotic environmental compartments, little is known about the risks they pose. Captive adult male American kestrels (Falco sparverius) were fed the same dose (22 ng OPFR/g kestrel/d) daily (21 d) of tris(2-butoxyethyl) phosphate (TBOEP), tris(2-chloroethyl) phosphate (TCEP), tris(2-chloroisopropyl) phosphate (TCIPP), or tris(1,2-dichloro-2-propyl) phosphate (TDCIPP). Concentrations were undetected in tissues (renal, hepatic), suggesting rapid metabolism. There were no changes in glutathione status, indicators of hepatic oxidative status, or the cholinergic system (i.e., cerebrum, plasma cholinesterases; cerebrum muscarinic, nicotinic receptors). Modest changes occurred in hepatocyte integrity and function (clinical chemistry). Significant effects on plasma free triiodothyronine (FT3) concentrations occurred with exposure to TBOEP, TCEP, TCIPP, and TDCIPP; TBOEP and TCEP ha

Type 2 diabetic patients have increased susceptibility to melioidosis, an infectious disease caused by Burkholderia pseudomallei. We had previously shown that peripheral blood mononuclear cells (PBMCs) from diabetic patients with poor glycemic control had a defective IL-12 and IFN gamma response to B. pseudomallei infection, resulting in poor intracellular bacterial control. The impaired IL-12 response was due to glutathione (GSH) deficiency characterized by a low reduced to oxidized glutathione ratio (GSH ratio) and could be restored by the addition of reduced GSH to the infected cells. Our goal is to determine whether N-acetyl cysteine (NAC, a GSH pro-drug) supplementation in diabetic patients could improve their immune control of B. pseudomallei. Type 2 diabetic patients with poor glycemic control were given oral supplementation of NAC for six weeks at 1200 mg daily. Their PBMCs and subsets of immune cells showed a significant increase in free GSH concentration. However, the GSH ratio, IL-12 and IFN gamma 

Down Syndrome is the most common chromosomal disease and is also known for its decreased incidence of solid tumors and its progeroid phenotype. Cellular and systemic oxidative stress has been considered as one of the Down Syndrome phenotype causes. We correlated, in a preliminary study, the fibroblast proliferation rate and different cell proliferation key regulators, like Rcan1 and the telomere length from Down Syndrome fetuses, with their oxidative stress profile and the Ribonucleic acid and protein expression of the main antioxidant enzymes together with their activity. Increased oxidized glutathione/glutathione ratio and high peroxide production were found in our cell model. These results correlated with a distorted antioxidant shield. The messenger RNA (SOD1) and protein levels of copper/zinc superoxide dismutase were increased together with a decreased mRNA expression and protein levels of glutathione peroxidase (GPx). As a consequence the [Cu/ZnSOD/(catalase+GPx)] activity ratio increases which explain

T(4) must be activated by its monodeiodination to T(3) by type 1 or 2 iodothyronine deiodinase (D1 and D2). Recent studies show that despite an approximately 2000-fold higher Michaelis constant (K(m); T(4)) for D1 than for D2 using dithiothreitol (DTT) as cofactor, D1 expressed in intact cells produces T(3) at free T(4) concentrations many orders of magnitude below its K(m). To understand the factors regulating D1 and D2 catalysis in vivo, we studied a mutant D2 with a proline at position 135 of the active center of D2 replaced with a serine, as found in D1. The P135S D2 enzyme has many D1-like properties, a K(m) (T(4)) in the micromolar range, ping-pong kinetics with DTT, and sensitivity to 6n-propylthiouracil (PTU) in vitro. Unexpectedly, when the P135S D2 was expressed in HEK-293 cells and exposed to 2-200 pm free T(4), the rate of T(4) to T(3) conversion was identical with D2 and conversion was insensitive to PTU. Using glutathione as a cofactor in vitro resulted in a marked decrease in the K(m) (T(4)) (a

Heightened oxidative stress is implicated in the progressive impairment of skeletal muscle vascular and mitochondrial function in chronic obstructive pulmonary disease (COPD). Whether accumulation of reactive oxygen species contributes to exercise intolerance in the early stages of COPD is unknown. The purpose of the present study was to determine the effects of oral antioxidant treatment with N-acetylcysteine (NAC) on respiratory, cardiovascular, and locomotor muscle function and exercise tolerance in patients with mild COPD. Thirteen patients [forced expiratory volume in 1 s (FEV(1))-to-forced vital capacity ratio < lower limit of normal (LLN) and FEV(1) >/= LLN) were enrolled in a double-blind, randomized crossover study to receive NAC (1,800 mg/day) or placebo for 4 days. Severe-intensity constant-load exercise tests were performed with noninvasive measurements of central hemodynamics (stroke volume, heart rate, and cardiac output via impedance cardiography), arterial blood pressure, pulmonary ventilation

Maternal thyroid hormones (THs) have been proven crucial for embryonic development in humans, but their influence within the natural variation on wild animals remains unknown. So far the only two studies that experimentally investigated the potential fitness consequences of maternal THs in birds found inconsistent results. More studies are thus required to assess the general effects of maternal THs and their influences on more behavioral and physiological parameters. In this study, we experimentally elevated yolk TH content in a wild migratory passerine species, the collared flycatcher Ficedula albicollis, to investigate the effects on hatching success, nestling growth and oxidative stress. We found that TH-injected eggs had a higher hatching success, and the nestlings hatched from TH-injected eggs were heavier and larger than control nestlings, but only during the early postnatal period. These differences vanished by fledging. Nestlings from TH-injected eggs exhibited lower activity of the glutathione-s-tran

Loss of function of dyskerin (DKC1), NOP10 and TIN2 are responsible for different inheritance patterns of Dyskeratosis congenita (DC; ORPHA1775). They are key components of telomerase (DKC1 and NOP10) and shelterin (TIN2), and play an important role in telomere homeostasis. They participate in several fundamental cellular processes by contributing to Dyskeratosis congenita through mechanisms that are not fully understood. Presence of oxidative stress was postulated to result from telomerase ablation. However, the resulting disturbed redox status can promote telomere attrition by generating a vicious circle, which promotes cellular senescence. This fact prompted us to study if acute loss of DKC1, NOP10 and TINF2 can piomote redox disequilibrium as an early event when telomere shortening has not yet taken place. We generated siRNA-mediated (DKC1, NOP10 and TINF2) cell lines by RNA interference, which was confirmed by mRNA and protein expression analyses. No telomere shortening occurred in any silenced cell line

Glutathionylcobalamin (GSCbl) is a biologically relevant vitamin B12 derivative and contains glutathione as the upper axial ligand thought formation of a cobalt-sulfur bond. GSCbl has been shown to be an effective precursor of enzyme cofactors, however processing of the cobalamin in intracellular B12 metabolism has not been fully elucidated. In this study, we discovered that bCblC, a bovine B12 trafficking chaperone, catalyzes elimination of the glutathione ligand from GSCbl by using the reduced form of glutathione (GSH). Deglutathionylation products are base-off cob(II)alamin and glutathione disulfide, which are generated stoichiometrically to GSH. Although cob(I)alamin was not detected due to its instability, deglutathionylation is likely analogous to dealkylation of alkylcobalamins, which uses the thiolate of GSH for nucleophilic displacement. The catalytic turnover number for the deglutathionylation of GSCbl is >/=1.62+/-0.13 min(-1), which is, at least, an order of magnitude higher than that for eliminat

Injuries suffered in armed conflicts often result in wounds with embedded metal fragments. Standard surgical guidance has been to leave fragments in place except under certain circumstances; meaning that individuals may carry these retained fragments for their lifetime. Because of advancements in weapon design and the use of improvised explosive devices, the list of metals that could be found in a wound is extensive. In most cases the toxicological properties of these metals when embedded in the body are not known. To assess the potential damage embedded metals may cause to surrounding tissue, we utilized a rodent model to investigate the effect of a variety of military-relevant metals on markers of oxidative damage. The metals tested included tungsten, nickel, cobalt, iron, copper, aluminum, lead, and depleted uranium. Herein we report our findings on creatine kinase activity, lipid and protein oxidation, total antioxidant capacity, and glutathione levels in gastrocnemius homogenates from Sprague-Dawley rats

Injuries suffered in armed conflicts often result in embedded metal fragments. Standard surgical guidance recommends leaving embedded fragments in place except under certain circumstances in an attempt to avoid the potential morbidity that extensive surgery often brings. However, technological advances in weapon systems and insurgent use of improvised explosive devices now mean that practically any metal can be found in these types of wounds. Unfortunately, in many cases, the long-term toxicological properties of embedded metals are not known, further complicating treatment decisions. Because of concerns over embedded metal fragment injuries, the U.S. Departments of Defense and Veterans' Affairs developed a list of metals of concern" for these types of injuries. In this study, we selected eight of these metals including tungsten, nickel, cobalt, iron, copper, aluminum, lead, and depleted uranium to investigate the long-term health effects using a rodent model developed in our Institute to study embedded fragm

Acetaminophen (APAP) overdose induces acute liver damage and failure via reactive oxygen species production and glutathione (GSH) depletion. Methionine sulfoxide reductase B1 (MsrB1) is an antioxidant selenoenzyme that specifically catalyzes the reduction of methionine R-sulfoxide residues. In this study, we used MsrB1 gene-knockout mice and primary hepatocytes to investigate the effect of MsrB1 on APAP-induced hepatotoxicity. Analyses of histological alterations and serum indicators of liver damage showed that MsrB1(-/-) mice were more susceptible to APAP-induced acute liver injury than wild-type (MsrB1(+/+)) mice. Consistent with the in vivo results, primary MsrB1(-/-) hepatocytes displayed higher susceptibility to APAP-induced cytotoxicity than MsrB1 1 cells. MsrB1 deficiency increased hepatic oxidative stress after APAP challenge such as hydrogen peroxide production, lipid peroxidation, and protein oxidation levels. Additionally, basal and APAP-induced ratios of reduced-to-oxidized GSH (GSH/GSSG) were sig

AimAlzheimer's disease causes loss of appetite, resulting in bodyweight reduction. This, in turn, causes progression of cognitive dysfunction and physical complications that hasten death. Earlier care for loss of appetite is essential in Alzheimer's disease management. Rivastigmine is a therapeutic agent for Alzheimer's disease that has dual inhibition effects on acetylcholine esterase and butyrylcholine esterase. Butyrylcholine esterase is known to degrade the gastric hormone, ghrelin, which regulates appetite; therefore, we considered that rivastigmine might have an effect on appetite. The present study aimed to evaluate the hypothesis that rivastigmine improves appetite in Alzheimer's disease patients.  MethodsRivastigmine was given to mild-to-moderate Alzheimer's disease patients for 16weeks. We evaluated the effects of rivastigmine on food intake, bodyweight, motivation (estimated by the vitality index), cognition function (estimated by the Hasegawa Dementia Scale-Revised), plasma butyrylcholine esterase

OBJECTIVE  To investigate the cytotoxic effects of azathioprine, 6-mercaptopurine, and 6-thioguanine on canine hepatocytes.  SAMPLE  Commercially available cryopreserved canine primary hepatocytes.  PROCEDURES  The study consisted of 2 trials. In trial 1, hepatocytes were incubated with azathioprine, 6-mercaptopurine, or 6-thioguanine at 1 of 6 concentrations (0.468, 0.937, 1.875, 3.750, 7.500, or 15.000 mu mol/L) for 24, 48, or 72 hours. At each time, cell viability and lactate dehydrogenase (LDH) activity were determined for each thiopurine-concentration combination, and alanine aminotransferase (ALT) activity was determined for cells incubated with each thiopurine at a concentration of 15 mu mol/L. In trial 2, hepatocytes were incubated with azathioprine, 6-mercaptopurine, or 6-thioguanine at 1 of 3 concentrations (18.75, 37.50, or 75.00 mu mol/L) for 24 hours, after which the free glutathione concentration was determined for each thiopurine-concentration combination and compared with that for hepatocytes 

Overexpression of superoxide dismutase 1 (SOD1) in the hippocampus results in age-dependent impaired cognition and altered synaptic plasticity suggesting a possible model for examining the role of oxidative stress in senescent neurophysiology. However, it is unclear if SOD1 overexpression involves an altered redox environment and a decrease in N-methyl-D-aspartate receptor (NMDAR) synaptic function reported for aging animals. Viral vectors were used to express SOD1 and green fluorescent protein (SOD1 + GFP), SOD1 and catalase (SOD1 + CAT), or GFP alone in the hippocampus of middle-aged (17 months) male Fischer 344 rats. We confirm that SOD1 + GFP and SOD1 + CAT reduced lipid peroxidation indicating superoxide metabolites were primarily responsible for lipid peroxidation. SOD1 + GFP impaired learning, decreased glutathione peroxidase activity, decreased glutathione levels, decreased NMDAR-mediated synaptic responses, and impaired long-term potentiation. Co-expression of SOD1 + CAT rescued the effects of SOD1 e

Effects of household post-consumer plastics and tyre rubber on a Baltic Sea copepod Limnocalanus macrurus were assessed. Fragments of commercial recycled low-density polyethylene vegetable bags and rubber originating from recycled car tyres were incubated in seawater, and the copepods were exposed to the filtrate of the water. L. macrurus experienced erratic swimming behaviour and increased mortality in the filtrate of unwashed vegetable bags, containing elevated concentrations of alcohols, organic acids and copper. Responses of the antioxidant defence system (ADS) were recorded in copepods exposed to rubber treatments containing high concentrations of zinc. Significant responses in the ADS enzymes indicate that reactive oxygen species (ROS) formation was exceeding the detoxification capacity of the ADS which may further lead to prolonged state of oxidative stress. Observed effects of exposure on the biochemical level coincide with impaired swimming activity of the copepods, indicating possible irreversible c

Lowland residents adapt to the reduced oxygen availability at high altitude through a process known as acclimatisation, but the molecular changes underpinning these functional alterations are not well understood. Using an integrated biochemical/whole-body physiology approach we here show that plasma biomarkers of NO production (nitrite, nitrate) and activity (cGMP) are elevated on acclimatisation to high altitude while S-nitrosothiols are initially consumed, suggesting multiple nitrogen oxides contribute to improve hypoxia tolerance by enhancing NO availability. Unexpectedly, oxygen cost of exercise and mechanical efficiency remain unchanged with ascent while microvascular blood flow correlates inversely with nitrite. Our results suggest that NO is an integral part of the human physiological response to hypoxia. These findings may be of relevance not only to healthy subjects exposed to high altitude but also to patients in whom oxygen availability is limited through disease affecting the heart, lung or vascul

Valproic acid (VPA) is widely used to treat epilepsy, migraine, chronic headache, bipolar disorder, and as adjuvant chemotherapy, but potentially causes idiosyncratic liver injury. Alpers-Huttenlocher syndrome (AHS), a neurometabolic disorder caused by mutations in mitochondrial DNA polymerase gamma (POLG), is associated with an increased risk of developing fatal VPA hepatotoxicity. However, the mechanistic link of this clinical mystery remains unknown. Here, fibroblasts from 2 AHS patients were reprogrammed to induced pluripotent stem cells (iPSCs) and then differentiated to hepatocyte-like cells (AHS iPSCs-Hep). Both AHS iPSCs-Hep are more sensitive to VPA-induced mitochondrial-dependent apoptosis than controls, showing more activated caspase-9 and cytochrome c release. Strikingly, levels of both soluble and oligomeric optic atrophy 1, which together keep cristae junctions tight, are reduced in AHS iPSCs-Hep. Furthermore, POLG mutation cells show reduced POLG expression, mitochondrial DNA (mtDNA) amount, mi

Ornamental coloration in birds has been identified as a powerful, noninvasive tool for identifying exposure to metal pollution. Despite this potential, few studies have examined the effects of metals on iridescent coloration or assessed related impacts on bird fitness. Iridescent coloration is likely to be sensitive to metal pollution because it is already known to affect melanin production and this form of coloration is produced when light is refracted through layers of keratin and melanin inside feather barbules. In this study, we measured variation in plumage coloration, health (via oxidative stress), and reproductive success (via number of young fledged) of Tree Swallows (Tachycineta bicolor) nesting adjacent to water bodies containing different levels of metal pollution. Plumage hue shifted from bluer to greener and feather brightness was greater, where concentrations of copper and zinc were higher. Both patterns would be expected from changes in the microstructure of the feathers. Unexpectedly, increasi

Background  Mortality is significantly higher in septic patients with cancer than in septic patients without a history of cancer. We have previously described a model of pancreatic cancer followed by sepsis from Pseudomonas aeruginosa pneumonia in which cancer septic mice have higher mortality than previously healthy septic mice, associated with increased gut epithelial apoptosis and decreased T cell apoptosis. The purpose of this study was to determine whether this represents a common host response by creating a new model in which both the type of cancer and the model of sepsis are altered.  Methods  C57Bl/6 mice received an injection of 250,000 cells of the lung cancer line LLC-1 into their right thigh and were followed three weeks for development of palpable tumors. Mice with cancer and mice without cancer were then subjected to cecal ligation and puncture and sacrificed 24 hours after the onset of sepsis or followed 7 days for survival.  Results  Cancer septic mice had a higher mortality than previously h

C/EBP homologous protein (CHOP) is a transcription factor that is elevated in adipose tissue across many models of diabetes and metabolic stress. Although increased CHOP levels are associated with the terminal response to endoplasmic reticulum stress and apoptosis, there is no evidence for CHOP mediated apoptosis in the adipose tissue during diabetes. CHOP protein levels increase in parallel with protein succination, a fumarate derived cysteine modification, in the adipocyte during metabolic stress. We investigated the factors contributing to sustained CHOP proteins levels in the adipocyte, with an emphasis on the regulation of CHOP protein turnover by metabolite-driven modification of Keap1 cysteines. CHOP protein stability was investigated in conditions of nutrient stress due to high glucose or elevated fumarate (fumarase knockdown model); where cysteine succination is specifically elevated.  CHOP protein turnover is significantly reduced in models of elevated glucose and fumarate with a similar to 30% incr

Background/Aims: Although increased oxidative stress plays a role in heart failure (HF)-induced skeletal myopathy, signaling pathways involved in muscle changes and the role of antioxidant agents have been poorly addressed. We evaluated the effects of N-acetylcysteine (NAC) on intracellular signaling pathways potentially modulated by oxidative stress in soleus muscle from HF rats. Methods and Results: Four months after surgery, rats were assigned to Sham, myocardial infarction (MI)-C (without treatment), and MI-NAC (treated with N-acetylcysteine) groups. Two months later, echocardiogram showed left ventricular dysfunction in MI-C; NAC attenuated diastolic dysfunction. Oxidative stress was evaluated in serum and soleus muscle; malondialdehyde was higher in MI-C than Sham and did not differ between MI-C and MI-NAC. Oxidized glutathione concentration in soleus muscle was similar in Sham and MI-C, and lower in MI-NAC than MI-C (Sham 0.168 +/- 0.056; MI-C 0.223 +/- 0.073; MI-NAC 0.136 +/- 0.023 nmol/mg tissue; p =

Purpose: Those engaged in high stress occupations such as firefighters and military personnel are exposed to a variety of psychological and physiological stressors. The combination of mental and physical stress [i.e., dual stress challenges (DSC)] results in significant increases in stress hormones, which causes oxidative stress (OS) and contributes to elevated risk for cardiovascular disease. However, data are needed to determine the impact of DSC on markers of OS in exercise-trained individuals.  Method: Fourteen healthy trained men aged 21-30 yrs. participated in a randomized, cross-over design to investigate the impact of DSC on blood markers of OS. The exercise alone condition (EA) consisted of 35 min of cycling at 60% (V) over dot O-2 peak. The DSC involved 20 min of mental stress challenges during exercise. Blood was sampled before exercise, as well as immediately, and 30 and 60 min after exercise and analyzed for glutathione (GSH), superoxide dismutase (SOD), hydrogen peroxide (H2O2) and advanced oxid

Background: The effects of exercise training on Chagas heart disease are still unclear. This study aimed to evaluate the effect of exercise training over functional capacity, cardiac function, quality of life, and biomarkers in Chagas heart disease.  Methods: The PEACH study is a superiority randomized clinical trial which will include subjects who meet the following criteria: Chagas heart disease with a left ventricular ejection fraction below 45 % with or without heart failure symptoms; clinical stability in the last 3 months; adherence to clinical treatment; and age above 18 years. The exclusion criteria are: pregnancy; neuromuscular limitations; smoking; evidence of non-chagasic heart disease; systemic conditions that limit exercise practice or cardiopulmonary exercise test; unavailability to attend the center three times a week during the intervention period; and practitioners of regular exercise. The intervention group will perform an exercise training intervention three times per week during 6 months a

Poor skeletal muscle performance was shown to strongly predict mortality and long-term prognosis in a variety of diseases, including heart failure (HF). Despite the known benefits of aerobic exercise training (AET) in improving the skeletal muscle phenotype in HF, the optimal exercise intensity to elicit maximal outcomes is still under debate. Therefore, the aim of the present study was to compare the effects of high-intensity AET with those of a moderate-intensity protocol on skeletal muscle of infarcted rats. Wistar rats underwent myocardial infarction (MI) or sham surgery. MI groups were submitted either to an untrained (MI-UNT); moderate-intensity (MI-CMT, 60% Vo(2)(max)); or matched volume, high-intensity AET (MI-HIT, intervals at 85% Vo(2)(max)) protocol. High-intensity AET (HIT) was superior to moderate-intensity AET (CMT) in improving aerobic capacity, assessed by treadmill running tests. Cardiac contractile function, measured by echocardiography, was equally improved by both AET protocols. CMT and HI

Whilst a considerable number of studies have been reported on the acute toxicity of nanoparticles (NPs) on invertebrates such as Daphnia magna, few Studies have been reported on the biochemical change (biomarkers) induction on these species by NPs, especially metal oxide NPs. The aim of this study was to investigate some biomarkers in D. magna induced by copper oxide (CuO) and zinc oxide (ZnO) NPs under controlled laboratory conditions. We exposed the 5 day old D. magna for 72 h to sublethal concentration of CuO and ZnO NPs in synthetic moderately hard water (MHW) with and without dissolved natural organic matter (NOM) and estimated the glutathione-S-transferase (GST) activity, formation of oxidized glutathione (GSSG), and amounts of thiobarbituric acid reacting substances (TEARS) and metallothionein (MT). Additionally, complementary short term dissolution studies on CuO and ZnO NPs were conducted. The results showed inactivation of GST enzyme by both metal oxide NPs. The results also showed increased product

Among the mechanisms of action of hyperbaric oxygenation (HBO), the chance of reducing injury by interfering with the mechanisms of redox homeostasis in the heart leads to the possibility of extending the period of viability of the myocardium at risk. This would benefit late interventions for reperfusion to the ischemic area. The objective of the present study was to investigate the changes in the redox system associated with HBO therapy maintained during the first hour after coronary occlusion in an acute myocardial infarction (MI) rat model. Surviving male rats (n=105) were randomly assigned to one of three groups: Sham (SH=26), myocardial infarction (MI=45) and infarction+hyperbaric therapy (HBO=34, 1 h at 2.5 atm). After 90 min of coronary occlusion, a sample of the heart was collected for western blot analysis of total protein levels of superoxide dismutase, catalase, peroxiredoxin and 3-nitrotyrosine. Glutathione was measured by enzyme-linked immunosorbent assay (ELISA). The detection of the superoxide 

Glyphosate is the globally most used herbicide against a wide range of weeds. Glyphosate has been considered safe to animals as it mainly targets physiological pathways in plants. However, recent toxicological studies have revealed that glyphosate can cause various toxic effects also on animals. In this study, we investigated the direct toxic effects of a glyphosate-based herbicide (GBH, Roundup (R) Bio) on 1) survival and 2) oxidative status of a non-target herbivore by using Colorado potato beetles (Leptinotarsa decemlineata), originating from Poland and USA, as model species. Larvae were randomly divided into three groups: 1) high concentration (100% Roundup Bio, 360 g/l), 2) low concentration (1.5% Roundup Bio) and 3) control group (water). Larvae were exposed to Roundup for different time periods: 2 h, 24 h, 48 h, 72 h and 96 h. Larval survival decreased in the group treated with high concentration of GBH compared to controls, whereas the low concentration group did not differ from the control group. GBH

Glyphosate is the most used herbicide worldwide, targeting physiological pathways in plants. Recent studies have shown that glyphosate can also cause toxic effects in animals. We investigated the glyphosate-based herbicide (GBH)-induced changes in potato (Solanum tuberosum) plant chemistry and the effects of a GBH on the survival rate and oxidative status of the Colorado potato beetle (Leptinotarsa decemlineata). The beetles were reared on potato plants grown in pots containing soil treated with a GBH (Roundup Gold, 450 g/l) or untreated soil (water control). The 2nd instar larvae were introduced to the potato plants and then collected in 2 phases: as 4th instar larvae and as adults. The main glycoalkaloids of the potato plants, alpha-solanine and alpha-chaconine, were measured twice during the experiment. The alpha-solanine was reduced in potato plants grown in GBH-treated soil, which can be detrimental to plant defenses against herbivores. GBH treatment had no effect on the survival rate or body mass of the

The STriatal-Enriched tyrosine Phosphatase (STEP) is involved in the etiology of several age-associated neurologic disorders linked to oxidative stress and is also known to play a role in neuroprotection by modulating glutamatergic transmission. However, the possible effect of aging on STEP level and activity in the brain is still unclear. In this study, using young (1 month), adult (4 months), and aged (18 months) rats, we show that aging is associated with increase in dimerization and loss of activity of STEP. Increased dimerization of STEP is primarily observed in the cortex and hippocampus and is associated with depletion of both reduced and total glutathione levels, suggesting an increase in oxidative stress. Consistent with this interpretation, studies in cell culture models of glutathione depletion and oxidative stress also demonstrate formation of dimers and higher order oligomers of STEP that involve intermolecular disulfide bond formation between multiple cysteine residues. Conversely, administratio

AIMS/HYPOTHESIS: Pancreatic beta cells chronically exposed to low glucose concentrations show signs of oxidative stress, loss of glucose-stimulated insulin secretion (GSIS) and increased apoptosis. Our aim was to confirm the role of mitochondrial oxidative stress in rat islet cell apoptosis under these culture conditions and to evaluate whether its reduction similarly improves survival and GSIS. METHODS: Apoptosis, oxidative stress-response gene mRNA expression and glucose-induced stimulation of mitochondrial metabolism, intracellular Ca(2+) concentration and insulin secretion were measured in male Wistar rat islets cultured for 1 week in RPMI medium containing 5-10 mmol/l glucose with or without manganese(III)tetrakis(4-benzoic acid)porphyrin (MnTBAP) or N-acetyl-L-: cysteine (NAC). Oxidative stress was measured in islet cell clusters cultured under similar conditions using cytosolic and mitochondrial redox-sensitive green fluorescent protein (roGFP1/mt-roGFP1). RESULTS: Prolonged culture in 5 vs 10 mmol/l g

Predator presence and shortage of food resources can alter behavior and cause chronic physiological stress, with long-term detrimental effects on the prey. Recently, it has been hypothesized that cellular damage via oxidative stress could be associated with such effects. Variation in food availability and predation risk could modify the oxidative/antioxidant status of prey. However, data from wild populations is scarce and, importantly, the interactive effects of these major ecological factors on oxidative/antioxidant status are poorly understood. We present the first study in a wild vertebrate, addressing the combined effects of experimental food supplementation and increased predation risk (cues of Mustela erminea) on antioxidant status of female pied flycatchers (Ficedula hypoleuca). We tested the effects during breeding, assuming that such variation could modify the antioxidant cost of reproduction. Supplementary food increased female body mass, independently of predator treatment. However, timing of bree

Werner Syndrome (WS, ICD-10 E34.8, ORPHA902) and Atypical Werner Syndrome (AWS, ICD-10 E34.8, ORPHA79474) are very rare inherited syndromes characterized by premature aging. While approximately 90% of WS individuals have any of a range of mutations in the WRN gene, there exists a clinical subgroup in which the mutation occurs in the LMNA/C gene in heterozygosity. Although both syndromes exhibit an age-related pleiotropic phenotype, AWS manifests the onset of the disease during childhood, while major symptoms in WS appear between the ages of 20 and 30. To study the molecular mechanisms of progeroid diseases provides a useful insight into the normal aging process. Main changes found were the decrease in Cu/Zn and Mn SOD activities in the three cell lines. In AWS, both mRNA SOD and protein levels were also decreased. Catalase and glutathione peroxidases decrease, mainly in AWS. Glutaredoxin (Grx) and thioredoxin (Trx) protein expression was lower in the three progeroid cell lines. Grx and Trx were subjected to p

Objectives: The mechanisms by which low oxygen availability are associated with the development of insulin resistance remain obscure. We thus investigated the relationship between such gluco-insular derangements in response to sustained (hypobaric) hypoxemia, and changes in biomarkers of oxidative stress, inflammation and counter-regulatory hormone responses.  Methods: After baseline testing in London (75 m), 24 subjects ascended from Kathmandu (1,300 m) to Everest Base Camp (EBC; 5,300 m) over 13 days. Of these, 14 ascended higher, with 8 reaching the summit (8,848 m). Assessments were conducted at baseline, during ascent to EBC, and 1, 6 and 8 week(s) thereafter. Changes in body weight and indices of gluco-insular control were measured (glucose, insulin, C-Peptide, homeostasis model assessment of insulin resistance [HOMA-IR]) along with biomarkers of oxidative stress (4-hydroxy-2-nonenal-HNE), inflammation (Interleukin-6 [IL-6]) and counter-regulatory hormones (glucagon, adrenalin, noradrenalin). In additio

Acetaminophen (APAP) overdose induces acute liver injury via enhanced oxidative stress and glutathione (GSH) depletion. Methionine sulfoxide reductase A (MsrA) acts as a reactive oxygen species scavenger by catalyzing the cyclic reduction of methionine-S-sulfoxide. Herein, we investigated the protective role of MsrA against APAP-induced liver damage using MsrA gene-deleted mice (MsrA(-/-)). We found that MsrA(-/-) mice were more susceptible to APAP-induced acute liver injury than wild-type mice (Msr(-/-)). The central lobule area of the MsrA(-/-) liver was more impaired with necrotic lesions. Serum alanine transaminase, aspartate transaminase, and lactate dehydrogenase levels were significantly higher in MsrA(-/-) than in MsrA(+/+) mice after APAP challenge. Deletion of MsrA enhanced APAP-induced hepatic GSH depletion and oxidative stress, leading to increased susceptibility to APAP-induced liver injury in MsrA-deficient mice. APAP challenge increased Nrf2 activation more profoundly in MsrA(-/-) than in MsrA(

Methionine sulfoxide reductase A (MsrA) is a major antioxidant enzyme that specifically catalyzes the reduction of methionine S-sulfoxide. In this study, we used MsrA gene-knockout (MsrA-1) mice and bone marrow-derived macrophages (BMDMs) to investigate the role of MsrA in the regulation of inflammatory responses induced by lipopolysaccharide (LPS). MsrA I mice were more susceptible to LPSinduced lethal shock than wild-type (MsrA I) mice. Serum levels of the proinflammatory cytokines IL-6 and TNE-ce induced by LPS were higher in MsrA l than in MsrA(-/-) mice. MsrA deficiency in the BMDMs also increased the LPS-induced cytotoxicity as well as TNF-cc level. Basal and LPS-induced reactive oxygen species (ROS) levels were higher in MsrA I than in MsrA(-/-) BMDMs. Phosphorylation levels of p38, JNK, and ERK were higher in MsrA-1 than in MsrA(-/-) BMDMs in response to LPS, suggesting that MsrA deficiency increases MAPK activation. Furthermore, MsrA deficiency increased the expression and nuclear translocation of NF

Thioredoxin reductase 1 (TXNRD1) is associated with susceptibility to acetaminophen (APAP)-induced liver damage. Methionine sulfoxide reductase A (MsrA) is an antioxidant and protein repair enzyme that specifically catalyzes the reduction of methionine S-sulfoxide residues. We have previously shown that MsrA deficiency exacerbates acute liver injury induced by APAP. In this study, we used primary hepatocytes to investigate the underlying mechanism of the protective effect of MsrA against APAP-induced hepatotoxicity. MsrA gene-deleted (MsrA(-/-)) hepatocytes showed higher susceptibility to APAP-induced cytotoxicity than wild-type (MsrA(-/-)) cells, consistent with our previous in vivo results. MsrA deficiency increased APAP-induced glutathione depletion and reactive oxygen species production. APAP treatment increased Nrf2 activation more profoundly in MsrA(-/-) than in MsrA I hepatocytes. Basal TXNRD1 levels were significantly higher in MsrA(-/-) than in MsrA(-/-) hepatocytes, while TXNRD1 depletion in both Ms

Given the association between high aerobic capacity and the prevention of metabolic diseases, elucidating the mechanisms by which high aerobic capacity regulates whole-body metabolic homeostasis is a major research challenge. Oxidative post-translational modifications (Ox-PTMs) of proteins can regulate cellular homeostasis in skeletal and cardiac muscles, but the relationship between Ox-PTMs and intrinsic components of oxidative energy metabolism is still unclear. Here, we evaluated the Ox-PTM profile in cardiac and skeletal muscles of rats bred for low (LCR) and high (HCR) intrinsic aerobic capacity. Redox proteomics screening revealed different cysteine (Cys) Ox-PTM profile between HCR and LCR rats. HCR showed a higher number of oxidized Cys residues in skeletal muscle compared to LCR, while the opposite was observed in the heart. Most proteins with differentially oxidized Cys residues in the skeletal muscle are important regulators of oxidative metabolism. The most oxidized protein in the skeletal muscle o

Telomere length may reflect the expected life span and possibly individual quality. Environmental stressors are known to increase oxidative stress and accelerate telomere attrition: however the interactions between redox status and telomere dynamics are not fully understood. We investigated whether exposure to heavy metal pollution is associated with oxidative stress and telomere damage in two insectivorous passerines, the Great tit (Parus major) and the Pied flycatcher (Ficedula hypoleuca). We were also interested to know whether within-brood competition could influence the nestling redox status or telomere length. Breeding females and nestlings were sampled near the point pollution source and compared to birds in non-polluted control zone. We measured heavy metal concentrations, calcium, metallothioneins, telomere lengths and redox status (oxidative damage, and enzymatic and non-enzymatic antioxidants) in liver samples. Great tit nestlings in the polluted zone had significantly shorter telomeres compared to

The physiological mechanisms underlying the 'cost of reproduction' remain under debate, though oxidative stress has emerged as a potential candidate. The 'oxidative cost of reproduction' has received considerable attention with regards to food and antioxidant availability; however, the limitation of water availability has thus far been neglected. In this study, we experimentally examined the combined effect of pregnancy and water deprivation on oxidative status in a viviparous snake (Vipera aspis), a species naturally exposed to periods of water and food deprivation. We predicted a cumulative effect of pregnancy and dehydration on oxidative stress levels. Our results support the occurrence of an oxidative cost of reproduction as we found higher oxidative damage levels in pregnant females than in non-reproductive individuals, despite an upregulation of antioxidant defences. Surprisingly, water deprivation was associated with an up-regulation of antioxidant defences, and did not increase oxidative damage, eithe

Objective:  Clopidogrel is a commonly used P2Y(12) inhibitor to treat and prevent arterial thrombotic events. Clopidogrel is a prodrug that requires bioactivation by CYP (cytochrome P450) enzymes to exert antiplatelet activity. Diabetes mellitus is associated with an increased risk of ischemic events, and impaired ability to generate the active metabolite (AM) from clopidogrel. The objective of this study is to identify the mechanism of clopidogrel resistance in a murine model of diet-induced obesity (DIO).  Approach and Results:  C57BL/6J mice and IL-1R(-/-) mice were given high-fat diet for 10 weeks to generate a murine model of diet-induced obesity. Platelet aggregation and carotid arterial thrombosis were assessed in response to clopidogrel treatment. Wild-type DIO mice exhibited resistance to antiplatelet and antithrombotic effects of clopidogrel that was associated with reduced hepatic expression of CYP genes and reduced generation of the AM. IL (Interleukin)-1 receptor-deficient DIO (IL1R(-/-) DIO) mic

The glucose stimulation of insulin secretion by pancreatic beta-cells depends on increased production of metabolic coupling factors, among which changes in NADPH and ROS (reactive oxygen species) may alter the glutathione redox state (E-GSH) and signal through changes in thiol oxidation. However, whether nutrients affect E-GSH in beta-cell subcellular compartments is unknown. Using redox-sensitive GFP2 fused to glutaredoxin 1 and its mitochondria-targeted form, we studied the acute nutrient regulation of E-GSH in the cytosol/nucleus or the mitochondrial matrix of rat islet cells. These probes were mainly expressed in beta-cells and reacted to low concentrations of exogenous H2O2 and menadione. Under control conditions, cytosolic/nuclear E-GSH was close to -300 mV and unaffected by glucose (from 0 to 30 mM). In comparison, mitochondrial E-GSH was less negative and rapidly regulated by glucose and other nutrients, ranging from -280 mV in the absence of glucose to -299 mV in 30 mM glucose. These changes were lar

Barbering, where a barber" mouse plucks hair from its cagemates or itself, is both a spontaneously occurring abnormal behavior in mice and a well validated model of Trichotillomania (TTM). N-Acetylcysteine, (NAC) a cysteine derived food additive, is remarkably effective in treating TTM patients, but its mechanism of action is unknown. Reactive Oxygen Species (ROS), also known as free radicals, form as a natural byproduct of the normal metabolism of oxygen. Under normal circumstances, cells are able to defend themselves against ROS damage with antioxidant pathways. NAC is the precursor to the main antioxidant produced to defend the brain. Therefore, we hypothesized that barbering is a disease of oxidative stress, whereby ROS and/or a failure of antioxidant defenses leads to neuronal damage that induces barbering in susceptible animals. We tested this hypothesis in 32 female C57BL/6J mice by treating half with 1g/kg BW/day of NAC in their diet, and testing for protection against developing barbering behavior an

Oxidative stress has been strongly implicated in the progression of Parkinson's disease (PD). Depletion of cytoplasmic glutathione levels is one of the indications of oxidative stress, which occur in the substantia nigra of PD patients at an early stage of the disease process. It has been shown that glutathione depletion causes the inhibition of mitochondrial complex I, thus affecting mitochondrial function leading to oxidative stress via production of reactive oxygen species. Studies were carried out to investigate the role of D-512, a potent multifunctional neuroprotective D2/D3 receptor agonist, in protecting dopaminergic PC12 cells treated with buthionine sulfoximine (BSO), an inhibitor of key enzyme in glutathione synthesis and 6-hydroxydopamine (6-OHDA), a widely used neurotoxin. D-512 was able to restore level of glutathione against BSO/6-OHDA-mediated glutathione depletion. D-512 also showed significant neuroprotection in PC12 cells against toxicity induced by combined treatment of BSO and 6-OHDA. Fur

Background: Kindler Syndrome (KS) is an autosomal recessive skin disorder characterized by skin blistering, photosensitivity, premature aging, and propensity to skin cancer. In spite of the knowledge underlying cause of this disease involving mutations of FERMT1 (fermitin family member 1), and efforts to characterize genotype-phenotype correlations, the clinical variability of this genodermatosis is still poorly understood. In addition, several pathognomonic features of KS, not related to skin fragility such as aging, inflammation and cancer predisposition have been strongly associated with oxidative stress. Alterations of the cellular redox status have not been previously studied in KS. Here we explored the role of oxidative stress in the pathogenesis of this rare cutaneous disease.  Methods: Patient-derived keratinocytes and their respective controls were cultured and classified according to their different mutations by PCR and western blot, the oxidative stress biomarkers were analyzed by spectrophotometry



TP0446131, developed as an antidepressant agent, was found to cause lenticular opacity in a 13-week repeated-dose study in dogs. Histopathologically, the lenticular opacity was observed as a degeneration of the lens fibers, characterized by irregularity in the ordered arrangement of the fibers which is necessary to maintain the transparency of the lens, and was considered to manifest clinically as cataract. To evaluate the development mechanism of the lenticular opacity, the chemical constituents of the lens, which is known to be associated with the development of cataract, were examined. The results of liquid chromatography-tandem mass spectrometry analysis revealed an increase in the amplitudes of 3 unknown peaks in a dose- and time-dependent manner in the lens, with no remarkable changes in the other chemical components tested. In addition, the content of cholesterol, alterations of which have been reported to be associated with cataract, remained unchanged. The mass spectral data and chromatographic behav

Understanding the interactive effects of multiple stressors on pelagic mollusks associated with global climate change is especially important in highly productive coastal ecosystems of the upwelling regime, such as the California Current System (CCS). Due to temporal overlap between a marine heatwave, an El Nino event, and springtime intensification of the upwelling, pteropods of the CCS were exposed to co-occurring increased temperature, low Omega(ar) and pH, and deoxygenation. The variability in the natural gradients during NOAA's WCOA 2016 cruise provided a unique opportunity for synoptic study of chemical and biological interactions. We investigated the effects of in situ multiple drivers and their interactions across cellular, physiological, and population levels. Oxidative stress biomarkers were used to assess pteropods' cellular status and antioxidant defenses. Low aragonite saturation state (Omega(ar)) is associated with significant activation of oxidative stress biomarkers, as indicated by increased 

As one of the toxic mechanism of nanoparticles (NPs), the reactive oxygen species (ROS) generation which has been widely studied. Nevertheless, the link between GNPs and antioxidant and oxidative stress markers has not been well established. The effects of gold nanoparticles (GNPs) size and exposure duration on antioxidant and oxidative stress markers including reduced glutathione (GSH), super oxide dismutase (SOD), glutathione peroxidase (GPx), glutathione reductase (OR), total antioxidant capacity and malondialdehyde (MDA) were evaluated in different rat organs. Adult male Wistar-Kyoto rats were randomly divided into 6 groups of 5 animals each. One group served as control and received vehicle only. The 10 nm GNPs were used in this study. The GNPs electron density and homogeneity in shape and size was evaluated. Dose of 50 mu l of 10 nm GNPs in aqueous solution were administered to animals via intraperitoneal administration daily for exposure duration of 3 or 7 days. The rats were sacrificed 24 h after the l

Mycobacterium tuberculosis (M. tb) is the etiological agent that is responsible for causing tuberculosis (TB). Although every year M. tb infection affects millions of people worldwide, the only vaccine that is currently available is the Bacille Calmette-Guerin (BCG) vaccine. However, the BCG vaccine has varying efficacy. Additionally, the first line antibiotics administered to patients with active TB often cause severe complications and side effects. To improve upon the host response mechanism in containing M. tb infection, our lab has previously shown that the addition of the biological antioxidant glutathione (GSH) has profound antimycobacterial effects. The aim of this study is to understand the additive effects of BCG vaccination and ex-vivo GSH enhancement in improving the immune responses against M. tb in both groups; specifically, their ability to mount an effective immune response against M. tb infection, maintain CD4(+) and CD8(+) T cells in the granulomas, their response to liposomal glutathione (L-

Previously we have shown that prenatal moderate arsenic exposure (50 ppb) disrupts glucocorticoid receptor (GR) programming and that these changes continue into adolescence in males. However, it was not clear what the molecular mechanisms were promoting these GR programming changes or if these changes occurred in arsenic-exposed females. In the present studies, we assessed the effects of arsenic on protein and mRNA of the glucocorticoid receptor (GR) and 11beta-hydroxysteroid dehydrogenase (Hsd) isozymes and compared the levels of methylation within the promoters of the Nr3c1 and Hsd11b1 genes in female fetal brain at embryonic days (E) 14 and 18. Prenatal arsenate exposure produced sex specific effects on the glucocorticoid system. Compared to males, females were resistant to arsenic induced changes in GR, 11beta-Hsd-1 and 11beta-Hsd-2 protein levels despite observed elevations in Nr3c1 and Hsd11b2 mRNA. This sex-specific effect was not due to differences in the methylation of the GR promoter as methylation 

In cystic fibrosis (CF), the absence of functional cystic fibrosis transmembrane conductance regulator (CFTR) translates into chronic bacterial infection, excessive inflammation, tissue damage, impaired lung function and eventual death. Understanding the mechanisms underlying this vicious circle of inflammation is important to design better therapies for CF. We found in CF lung biopsies increased immunoreactivity for p38 MAPK activity markers. Moreover, when compared with their non-CF counterpart, airway epithelial cells expressing the most common mutation in CF (CFTRDeltaF508) were more potent at inducing neutrophil chemotaxis through increased interleukin (IL)-6 synthesis when challenged with Pseudomonas aeruginosa diffusible material. We then discovered that in CFTRDeltaF508 cells, the p38 and ERK MAPKs are hyperactivated in response to P. aeruginosa diffusible material, leading to increased IL-6 mRNA expression and stability. Moreover, although TLR5 contributes to p38 MAPK activation upon P. aeruginosa ch

This study evaluates the effect of dietary selenium (Se) supplementation source (organic, Se-enriched yeast; SY vs. inorganic, sodium selenite; SS), dose (0.2: L vs. 0.4: H mg/kg) and the combination of Se and vitamin E (VITE + SS) for 26 days on drip loss, TBARS, colour changes, myofibrillar protein pattern and proteolysis in pork. The lowest water losses were observed in the SY-H group when compared to the others. SY-H and VITE + SS groups presented lower myofibrillar protein hydrolysis/oxidation. VITE + SS supplementation also resulted in higher PRO, TRP and PHE content at days 2 and 7, whereas the SY group showed increased GLY and CAR and tended to have higher TAU and ANS at day 2. The myofibrillar fragmentation index was not modified by the dietary treatment; however, at day 8, it tended to be higher in groups supplemented with SeY and VITE + SS. The results of the present study might indicate a possible relation between muscle proteolysis and water loss. (C) 2016 Elsevier Ltd. All rights reserved.

Grape pomace (GP) is a rich source of polyphenols with antioxidant capacity. An experiment was conducted to study the effect of GP phenolic compounds included at 5 and 10%, and the addition (individually or combined) of hydrolyzing enzymes (carbohydrase enzyme complex and tannase at 500 ppm) on intestinal utilization of catechins and antioxidant status in broiler chickens. A diet supplemented with 200 ppm of a.-tocopheryl acetate was also used. Our findings demonstrate the capacity of chickens to digest the monomeric (catechin, epicatechin, gallic acid, and epicatechin-O-gallate) and dimeric (procyanidin B1 and procyanidin B2) catechins present in grape pomace. The addition of enzymes (mainly tannase) hydrolyzed the polymeric structures into smaller catechins, but also promoted a lower digestibility of the monomeric and dimeric catechins suggesting that polymeric structures might favour the intestinal utilization of these catechins. The intestinal accumulation of phenolic compounds generated with tannase and 

BACKGROUND: Cigarette smoking is a major environmental contributor to COPD, but understanding its epigenetic regulation of oxidative genes involved in the pathogenesis of COPD remains elusive.  METHODS: We analyzed DNA methylation on glutamate-cysteine ligase catalytic subunit (GCLC), glutathione S-transferase M1 (GSTM1), glutathione S-transferase P1 (GSTP1), and superoxide dismutase 3 (SOD3) promoters in clinical samples from patients with COPD (current-smoker [CS-COPD]; ex-smoker [ES-COPD]) and subjects with normal pulmonary function (current-smoker [CS-NS]; ex-smoker [ES-NS]; never-smoker [NC]). Expression of GCLC messenger RNA (mRNA) and glutathione (GSH) synthesis in these clinical samples and human bronchial epithelial (BEAS-2B) cells stimulated by cigarette-smoke extract (CSE) was evaluated. GCLC mRNA and protein levels were measured to determine effects of demethylation and deacetylation agents on CSE-treated BEAS-2B cells.  RESULTS: The DNA methylation level of the GCLC promoter was significantly inc

Epidemiological studies report associations between air pollution (AP) exposures and several neurodevelopmental disorders including autism, attention deficit disorder, and cognitive delays. Our studies in mice of postnatal (human third trimester brain equivalent) exposures to concentrated ambient ultrafine particles (CAPs) provide biological plausibility for these associations, producing numerous neuropathological and behavioral features of these disorders, including male-biased vulnerability. These findings raise questions about the specific components of AP that underlie its neurotoxicity, which our studies suggest could involve trace elements as candidate neurotoxicants. X-ray fluorescence analyses of CAP chamber filters confirm contamination of AP exposures by multiple elements, including iron (Fe) and sulfur (S). Correspondingly, laser ablation inductively coupled plasma mass spectrometry of brains of male mice indicates marked postexposure elevations of Fe and S and other elements. Elevations of brain F

Sodium tungstate is an alternative to reduce hyperglycemia for the treatment of diabetes. In previous work, we showed that the administration of sodium tungstate increased the specific activity of salivary amylase in the parotid gland. Here, we investigated the effect of the administration of sodium tungstate on the lipid peroxidation and some antioxidant parameters in the submandibular (SM) and parotid (PA) salivary glands of streptozotocin (STZ)-induced diabetic rats. Thirty-two male Wistar rats were divided into four groups (n = 8, each): control (C), control treated with sodium tungstate (CT), diabetic (D), and diabetic treated with sodium tungstate (CT). Sodium tungstate (2 mg/ml) was administered to the STZ-induced diabetic rats for 15 days. Malondialdehyde (MDA), reduced (GSH) and oxidized (GSSG) glutathione, and blood glucose concentrations were quantified. In addition, superoxide dismutase (SOD) and catalase (CAT) activities were assessed. Results revealed that diabetes caused an increase in MDA conc

The master transcription factor nuclear factor (erythroid-derived 2)-like 2 (Nrf2) regulates the expression of antioxidant and phase II-metabolizing enzymes by activating the antioxidant response element (ARE) and thereby protects cells and tissues from oxidative stress. Pulmonary complications remain the leading cause of death in human immunodeficiency virus (HIV)-1-infected individuals, who display systemic oxidative stress and glutathione deficiency that can be modeled in transgenic rats where HIV-1-related viral proteins decrease glutathione levels and cause epithelial barrier dysfunction within the alveolar space by as yet unknown mechanisms. We hypothesized that HIV-1-related proteins inhibit Nrf2-mediated antioxidant defenses and thereby disrupt the normally tight alveolar epithelial barrier. Nrf2 RNA silencing dampened Nrf2/ARE activity, decreased the expression of the tight junction proteins zonula occludens-1, occludin, and claudin-18, increased paracellular permeability of alveolar epithelial monol

The main purpose of this study was to certify the effect of native silymarin oil (SM-oil) formulated in a self-microemulsifying drug delivery system (SMEDDS). The optimal formulation was 25 % of SM-oil, 33,3 % of Cremophor RH40, 20 % of Transcutol HP, 16,6 % of Labrasol and 5 % of Capryol 90. In this novel formulation the SM-oil was the active substance and the lipid part. The in vivo study examined the preventive effects of SMEDDS containing SM native seeds oil against carbon tetrachloride (CCI4) induced hepatotoxicity in mice. Determination of alanine aminotransferase (ALT), aspartate aminotransferase (AST) levels and also liver histology investigations have been done. The liver antioxidant status was determined with the concentrations of superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPX), glutathione reductase (GA), and glutathione (GSH) hepatic lipid peroxidation was examined and expressed in terms of malondialdehyde (MDA) content. The plasma levels of AST and ALT significantly dimin

Glutathione (GSH) is the most abundant low-molecular-mass thiol within cells and one of the major antioxidant compounds in body fluids. Under pro-oxidant conditions, two GSH molecules donate one electron each and are converted into glutathione disulfide (GSSG). The GSH/GSSG molar ratio is considered a powerful index of oxidative stress and disease risk. Despite high interest in GSH/GSSG titration as measures of thiol redox balance, no broad agreement has yet been reached as to the best pre-analytical and analytical methods for the quantitation of these molecules in biological samples. Consequently, measured concentrations of GSH and GSSG and calculated GSH/GSSG molar ratios vary widely among laboratories. Here, we describe in detail the main analytical and pre-analytical problems related to the artificial oxidation of the sulfhydryl (SH) group of GSH that occur during sample manipulation. We underline how this aspect has been neglected for long time after its first description more than fifty years ago. Final

Copper (Cu) is an essential, yet potentially toxic nutrient, as illustrated by inherited diseases of copper deficiency and excess. Elevated expression of the ATP7A Cu exporter is known to confer copper tolerance, however, the contribution of metal-binding metallothioneins is less clear. In this study, we investigated the relative contributions of ATP7A and the metallothioneins MT-I and MT-II to cell viability under conditions of Cu excess or deficiency. Although the loss of ATP7A increased sensitivity to low Cu concentrations, the absence of MTs did not significantly affect Cu tolerance. However, the absence of all three proteins caused a synthetic lethal phenotype due to extreme Cu sensitivity, indicating that MTs are critical for Cu tolerance only in the absence of ATP7A. A lack of MTs resulted in the trafficking of ATP7A from the trans-Golgi complex in a Cu-dependent manner, suggesting that MTs regulate the delivery of Cu to ATP7A. Under Cu deficiency conditions, the absence of MTs and / or ATP7A enhanced 

Pollution of the aquatic environment by heavy metals is a great concern worldwide. Freshwater fish ingests various metals through gills, skin or diet. Our aim was to investigate the oxidative stress and histopathological injuries induced by Fe, Cu, Zn, Pb, Cd in the liver and kidney of Leuciscus cephalus. Fish samples were collected from two sites in the Tur River, NW Romania, in upstream and downstream of a pollution source. Metals were differently distributed in the liver and kidney of fish. The highest concentrations of Fe, Cu and Pb were found in liver, whereas Zn and Cd concentrations were the highest in kidney in specimens collected from the downstream site. The histopathological changes were associated with metal bioaccumulation, being more severe in kidney than liver. Malondialdehyde (MDA) and advanced oxidation protein products (AOPP) increased significantly in the liver and kidney of fish from downstream site compared to upstream one, whereas reduced glutathione (GSH) decreased. The activities of su

Gills are major targets for acute metal toxicity in fish, due to their permanent contact with aquatic pollutants. To assess the effects of metals on gills of the Leuciscus cephalus (chub), fish individuals were collected from two sites in the Tur River, Romania, in upstream (site 1) and downstream (site 2) of a metal pollution source. Quantitative and hyperspectral analyses showed that Zn, Sr, and Fe concentrations were significantly higher in gills from site 2 compared with site 1. Malondialdehyde and advanced oxidation protein products levels increased 17 and 28%, respectively, whereas reduced glutathione level diminished significantly in the gills of fish collected from site 2 compared to site 1. The activities of superoxide dismutase, catalase, and glutathione-S-transferase increased significantly at 41, 21, and 28%, respectively. Proliferating cell nuclear antigen (PCNA) protein levels, as well as the amount of DNA damage, were significantly increased for site 2 compared with site 1. The induced oxidativ

Mycobacterium tuberculosis (M. tb), a rod-shaped acid-fast bacterium, is the causative agent of tuberculosis (TB). TB remains one of the leading causes of morbidity and mortality worldwide. Additionally, approximately one-third of the world's population has latent tuberculosis infection (LTBI) as a result of the body's primary mechanism of defense against M. tb infection, the formation of a granuloma. A granuloma is the aggregation of immune cells that encapsulate the bacteria to keep them localized to prevent further infection and thus the bacteria become quiescent. However, if an individual becomes immunocompromised, they become more susceptible to M. tb, which may lead to bacterial reactivation and an active infection, because the host is no longer able to generate adequate immune responses. In this study, we examined liposomal glutathione's (L-GSH) effectiveness in promoting the formation of solid, stable granulomas. We assessed this ability by generating in vitro human granulomas constructed from periphe

Moderate elevations of nitrite and nitric oxide (NO) protect mammalian tissues against ischemia (anoxia)-reperfusion damage by inhibiting mitochondrial electron transport complexes and reducing the formation of reactive oxygen species (ROS) upon reoxygenation. Crucian carp appear to exploit this mechanism by upregulating nitrite and other nitrite/NO metabolites (S-nitroso and iron-nitrosyl compounds) in several tissues when exposed to anoxia. We investigated whether this is a common strategy amongst anoxia-tolerant vertebrates by evaluating NO metabolites in red-eared slider turtles during long-term (9 days) anoxia and subsequent reoxygenation at low temperature, a situation naturally encountered by turtles in ice-covered ponds. We also measured glutathione in selected tissues and assessed the impact of anoxia on electrolyte status. Anoxia induced major increases in [nitrite] in the heart, pectoral muscle and red blood cells, while [nitrite] was maintained unaltered in brain and liver. Concomitantly, the conc

Aims: Although acute hyperglycemic (AHG) episodes are linked to lower glucose uptake, underlying mechanisms remain unclear. We hypothesized that ARC triggers reactive oxygen species (ROS) production and increases non-oxidative glucose pathway (NOGP) activation, i.e. stimulation of advanced glycation end products (AGE), polyol pathway (PP), hexosamine biosynthetic pathway (HBP), PKC; thereby decreasing cardiac glucose uptake.  Main methods: H9c2 cardiomyoblasts were exposed to 25 mM glucose for 24 h vs. 5.5 mM controls +/- modulating agents during the last hour of glucose exposure: a) antioxidant #1 for mitochondrial ROS (250 mu M 4-OHCA), b) antioxidant #2 for NADPH oxidase-generated ROS (100 mu M DPI), c) NOGP inhibitors - 100 mu M aminoguanidine (AGE), 5 mu M chelerythrine (PKC); 40 mu M DON (HBP); and 10 mu M zopolrestat (PP). ROS levels (mitochondrial, intracellular) and glucose uptake were evaluated by flow cytometry.  Key findings: AHG elevated ROS, activated NOGPs and blunted glucose uptake. Transketol

The major risk factor for melioidosis, an infectious disease caused by B. pseudomallei, is diabetes mellitus. More than half of diabetic melioidosis patients in Thailand were prescribed glibenclamide. Recent evidence demonstrates that glibenclamide reduces pro-inflammatory cytokine production by polymorphonuclear neutrophils (PMNs) of diabetic individuals in response to this bacterial infection. However, the mechanisms by which glibenclamide affects cytokine production are unknown. We found that PMNs from glibenclamide-treated diabetic individuals infected with live B. pseudomallei in vitro showed lower free glutathione (GSH) levels compared with those of healthy individuals. Glibenclamide decreased GSH levels and glutathione peroxidase (GPx) of PMNs after exposed to live B. pseudomallei. Moreover, glibenclamide reduced cytokine production and migration capacity of infected PMNs, whereas GSH could restore these functions. Taken together, our data show a link between the effect of glibenclamide on GSH and PMN 

Cytokines are signaling biomolecules that serve as key regulators of our immune system. CD4(+) T-cells can be grouped into 2 major categories based on their cytokine profile: T-helper 1 (T(H)1) subset and T-helper 2 (T(H)2) subset. Protective immunity against HIV infection requires T(H)1-directed CD4 T-cell responses, mediated by cytokines, such as interleukin-1 (IL-1), IL-12, interferon- (IFN-), and tumor necrosis factor- (TNF-). Cytokines released by the T(H)1 subset of CD4 T-cells are considered important for mediating effective immune responses against intracellular pathogens such as Mycobacterium tuberculosis (M. tb). Oxidative stress and redox imbalance that occur during HIV infection often lead to inappropriate immune responses. Glutathione (GSH) is an antioxidant present in nearly all cells and is recognized for its function in maintaining redox homeostasis. Our laboratory previously reported that individuals with HIV infection have lower levels of GSH. In this study, we report a link between lower le

Time-restricted feeding (TRF) has been shown to improve body composition, blood lipids, and reduce markers of inflammation and oxidative stress. However, most of these studies come from rodent models and small human samples, and it is not clear if the benefits are dependent upon a caloric deficit, or the time restriction nature of TRF. Based off of previous research, we hypothesized that humans following an ad libitum TRF protocol would reduce caloric intake and this caloric deficit would be associated with greater improvements in cardiometabolic health including blood pressure, body composition, blood lipids, and markers of inflammation and antioxidant status compared to an isocaloric TRF protocol. The purpose of this study was to: (1) examine the impact of TRF on markers of cardio-metabolic health and antioxidant status and (2) determine if the adaptations from TRF would differ under ad libitum compared to isocaloric conditions. Twenty-three healthy men were randomized to either an ad libitum or isocaloric 

Glutathione (GSH) is a tripeptide that regulates intracellular redox and other vital aspects of cellular functions. GSH plays a major role in enhancing the immune system. Dendritic cells (DCs) are potent antigen presenting cells that participate in both innate and acquired immune responses against microbial infections. Regulatory T cells (Tregs) play a significant role in immune homeostasis. In this study, we investigated the effects of GSH in enhancing the innate and adaptive immune functions of DCs against Mycobacterium tuberculosis (M. tb) infection. We also characterized the functions of the sub-populations of CD4+T cells such as Tregs and non-Tregs in modulating the ability of monocytes to control the intracellular M. tb infection. Our results indicate that GSH by its direct antimycobacterial activity inhibits the growth of intracellular M. tb inside DCs. GSH also increases the expressions of costimulatory molecules such as HLA-DR, CD80 and CD86 on the cell surface of DCs. Furthermore, GSH-enhanced DCs i

We examined the causes for decreased glutathione (GSH) in individuals with HIV infection. We observed lower levels of intracellular GSH in macrophages from individuals with HIV compared to healthy subjects. Further, the GSH composition found in macrophages from HIV(+) subjects heavily favors oxidized glutathione (GSSG) which lacks antioxidant activity, over free GSH which is responsible for GSH's antioxidant activity. This decrease correlated with an increase in the growth of Mycobacterium tuberculosis (M. tb) in macrophages from HIV(+) individuals. In addition, we observed increased levels of free radicals, interleukin-1 (IL-1), interleukin-17 (IL-17) and transforming growth factor-beta (TGF-beta) in plasma samples derived from HIV(+) individuals compared to healthy subjects. We observed decreased expression of the genes coding for enzymes responsible for de novo synthesis of GSH in macrophages derived from HIV(+) subjects using quantitative PCR (qPCR). Our results indicate that overproduction of proinflamma

Nonsteroidal anti-inflammatory drugs (NSAIDs), non-selective or selective inhibitors of cyclooxygenase (COX-1 and -2), reduce pain and inflammation associated with arthritic diseases. Celecoxib, a COX-2-selective inhibitor providing decreased gastric injury relative to non-selective NSAIDs, is commonly prescribed. Misoprostol, a prostaglandin analog, supplements NSAID-inhibited prostaglandin levels. As concomitant celecoxib and misoprostol administration has been shown to intensify renal adverse effects, this article examined the influence of concomitant administration on hepatic histopathology, oxidative stress, and celecoxib concentration. On days 1 and 2, rat groups (n = 6) were gavaged twice daily (two groups with vehicle and two groups with 100 mu g/kg misoprostol). From day 3 to day 9, one celecoxib dose (40 mg/kg) replaced a vehicle dose of one group and one group received celecoxib in addition to misoprostol. Livers were harvested on day 10. No hepatic abnormalities were observed denoting a lack of in

Calcineurin is a Ca2+/calmodulin-dependent protein phosphatase abundantly expressed in the nervous system. To investigate the roles of calcineurin in glial cells, we previously generated glial calcineurin B1-conditional knockout (CKO) mice and found that these mice displayed dysfunction of enteric glial cells, mucosal degeneration and inflammation in the small intestine, and growth retardation and postweaning death, suggesting a novel role of calcineurin in enteric glial cells. Although these findings raised a possibility that abnormalities in calcineurin B1-deficient enteric glial cells may cause dysregulation of gastrointestinal motility and result in maldigestion and/or malabsorption in the CKO mice, these issues remain to be elucidated. In the present study, we showed that gastrointestinal motility was reduced in the CKO mice. Degeneration of mucosal epithelium was observed in the small intestine. Glucose levels were decreased in serum, whereas starch, glucose, and lipid levels were increased in feces. Th

OBJECTIVE: To examine the effects of GSTM1 null-allele polymorphism on oxidative stress and disease progression in HIV infected and HIV/hepatitis C (HCV) co-infected adults. METHODS: HIV-infected and HIV/HCV co-infected participants aged 40-60 years old with CD4 cell count >350 cells/ microl, were recruited. GSTM1 genotype was determined by quantitative PCR. Oxidative stress (mitochondrial 8-oxo-2'-deoxyguanosine [8-oxo-dG], malondialdehyde [MDA], oxidized glutathione and Complexes I and IV), apoptosis and HIV disease (CD4 count and viral load) markers were measured. Gene copies were not quantified, thus the Hardy-Weinberg formula was not applicable. RESULTS: Of the 129 HIV-infected participants, 58 were HIV/HCV co-infected. GSTM1 occurred in 66% (62/94) in those of African descent, and 33% (11/33) of the Caucasians. Those with GSTM1 coding for the functional antioxidant enzyme Glutathione S-transferase (GST), had higher CD4 cell count (beta=3.48, p=0.034), lower HIV viral load (beta=-0.536, p=0.018), and low

To assess if ferroptosis, a new type of programmed cell death accompanied by iron accumulation, lipid peroxidation, and glutathione depletion, occurs in children with epilepsy, and in order to identify a panel of biomarkers useful for patient stratification and innovative-targeted therapies, we measured ferroptosis biomarkers in blood from 83 unrelated children with a clinical diagnosis of epilepsy and 44 age-matched controls. We found a marked dysregulation of three ferroptosis key markers: a consistent increase of 4-hydroxy-2-nonenal (4-HNE), the main by-product of lipid peroxidation, a significant decrease of glutathione (GSH) levels, and a partial inactivation of the enzyme glutathione peroxidase 4 (GPX4), the mediator of lipid peroxides detoxification. Furthermore, we found a significant increase of NAPDH oxidase 2 (NOX2) in the blood of children, supporting this enzyme as a primary source of reactive oxygen species (ROS) in epilepsy. Additionally, since the nuclear factor erythroid 2-related factor 2 (N

Magnetite nanoparticles (MNP) have attracted great interest for biomedical applications due to their unique chemical and physical properties, but the MNP impact on human health is not fully known. Consequently, our study proposes to highlight the biochemical mechanisms that underline the toxic effects of MNP on a human lung fibroblast cell line (MRC-5). The cytotoxicity generated by MNP in MRC-5 cells was dose and time-dependent. MNP-treated MRC-5 cells accumulated large amount of iron and reactive oxygen species (ROS) and exhibited elevated antioxidant scavenger enzymes. Reduced glutathione (GSH) depletion and enhanced lipid peroxidation (LPO) processes were also observed. The cellular capacity to counteract the oxidative damage was sustained by high levels of heat shock protein 60 (Hsp60), a protein that confers resistance against ROS attack and inhibition of cell death. While significant augmentations in nitric oxide (NO) and prostaglandine E2 (PGE2) levels were detected after 72 h of MNP-exposure only, ca

The elderly are understudied despite their high risk of tuberculosis (TB). We sought to identify factors underlying the lack of an association between TB and type 2 diabetes (T2D) in the elderly, but not adults. We conducted a case-control study in elderly (>/=65 years old; ELD) vs. younger adults (young/middle-aged adults (18-44/45-64 years old; YA|MAA) stratified by TB and T2D, using a research study population (n = 1160) and TB surveillance data (n = 8783). In the research study population the adjusted odds ratio (AOR) of TB in T2D was highest in young adults (AOR 6.48) but waned with age becoming non-significant in the elderly. Findings were validated using TB surveillance data. T2D in the elderly (vs. T2D in younger individuals) was characterized by better glucose control (e.g., lower hyperglycemia or HbA1c), lower insulin resistance, more sulphonylureas use, and features of less inflammation (e.g., lower obesity, neutrophils, platelets, anti-inflammatory use). We posit that differences underlying glucos

Olive tree leaves are characterized for having not only a potent antioxidant power but also effects on glucose and lipid metabolism. The impact of the individual oleuropein (OLE), vitamin E + Se (VE), or a combined supplementation of oleuropein, vitamin E, and selenium (VEOLE) was evaluated on pig plasma metabolites under fasting prior to slaughter. VEOLE and OLE had lesser n-3 plasma polyunsaturated fatty acids and greater monounsaturated free fatty acids compared to control. The n-3-fatty acid mobilization was directly correlated with greater cystine and inversely with oxidized glutathione/reduced glutathione (GSSH/GSH) levels. This faster use of n-3 fatty acids might act as an indicator of glutathione synthesis mediated by an increase of cystine in plasma. Different correlations and linear adjustments were observed between plasma antioxidant power and free cystine, free glycine, free glutamine, monounsaturated free fatty acids, and total n-3. The best response to stress was found in VEOLE. Cortisol reached

HIV-1 positive individuals are at high risk for susceptibility to both pulmonary tuberculosis (TB) and extra-pulmonary TB, including TB meningitis (TBM) which is an extreme form of TB. The goals of this study are to determine the mechanisms responsible for compromised levels of glutathione (GSH) in the brain tissue samples derived from HIV-1-infected individuals and individuals with Alzheimer's disease (AD), investigate the possible underlying mechanisms responsible for GSH deficiency in these pathological conditions, and establish a link between GSH levels and pathophysiology of the disease processes. We demonstrated in the autopsied human brain tissues that the levels of total and reduced forms of GSH were significantly compromised in HIV-1 infected individuals compared to in healthy subjects and individuals with AD. Brain tissue samples derived from HIV-1-positive individuals had substantially higher levels of free radicals than that derived from healthy and AD individuals. Enzymes that are responsible for

Background-Long chain acyl-CoA synthetases (ACSL) catalyze long-chain fatty acids (FA) conversion to acyl-CoAs. Temporal ACSL1 inactivation in mouse hearts (Acsl1(H-/-)) impaired FA oxidation and dramatically increased glucose uptake, glucose oxidation, and mTOR activation, resulting in cardiac hypertrophy. We used unbiased metabolomics and gene expression analyses to elucidate the cardiac cellular response to increased glucose use in a genetic model of inactivated FA oxidation.  Methods and Results-Metabolomics analysis identified 60 metabolites altered in Acsl1(H-/-) hearts, including 6 related to glucose metabolism and 11 to cysteine and glutathione pathways. Concurrently, global cardiac transcriptional analysis revealed differential expression of 568 genes in Acsl1(H-/-) hearts, a subset of which we hypothesized were targets of mTOR; subsequently, we measured the transcriptional response of several genes after chronic mTOR inhibition via rapamycin treatment during the period in which cardiac hypertrophy d

Advanced glycation end products (AGEs) can activate the inflammatory pathways involved in diabetic nephropathy. Understanding these molecular pathways could contribute to therapeutic strategies for diabetes complications. We evaluated the modulation of inflammatory and oxidative markers, as well as the protective mechanisms employed by human embryonic kidney cells (HEK 293) upon exposure to 200 mug/mL bovine serum albumine (BSA) or AGEs-BSA for 12, 24 and 48 h. The mRNA and protein expression levels of AGEs receptor (RAGE) and heat shock proteins (HSPs) 27, 60 and 70, the activity of antioxidant enzymes and the expression levels of eight cytokines were analysed. Cell damage via oxidative mechanisms was evaluated by glutathione and malondialdehyde levels. The data revealed two different time scale responses. First, the up-regulation of interleukin-6 (IL-6), HSP 27 and high catalase activity were detected as early as 12 h after exposure to AGEs-BSA, while the second response, after 24 h, consisted of NF-kappaB 

BACKGROUND: Air pollution has been associated with neurodevelopmental disorders in epidemiological studies. In our studies in mice, developmental exposures to ambient ultrafine particulate (UFP) matter either postnatally or gestationally results in neurotoxic consequences that include brain metal dyshomeostasis, including significant increases in brain Fe. Since Fe is redox active and neurotoxic to brain in excess, this study examined the extent to which postnatal Fe inhalation exposure, might contribute to the observed neurotoxicity of UFPs. Mice were exposed to 1 microg/m(3) Fe oxide nanoparticles alone, or in conjunction with sulfur dioxide (Fe (1 microg/m(3)) + SO(2) (SO(2) at 1.31 mg/m(3), 500 ppb) from postnatal days 4-7 and 10-13 for 4 h/day. RESULTS: Overarching results included the observations that Fe + SO(2) produced greater neurotoxicity than did Fe alone, that females appeared to show greater vulnerability to these exposures than did males, and that profiles of effects differed by sex. Consistent

Unlike most characterized bacterial plant pathogens, the broad-host-range plant pathogen Pantoea ananatis lacks both the virulence-associated type III and type II secretion systems. In the absence of these typical pathogenicity factors, P. ananatis induces necrotic symptoms and extensive cell death in onion tissue dependent on the HiVir proposed secondary metabolite synthesis gene cluster. Onion (Allium. cepa L), garlic (A. sativum L.), and other members of the Allium genus produce volatile antimicrobial thiosulfinates upon cellular damage. However, the roles of endogenous thiosulfinate production in host-bacterial pathogen interactions have not been described. We found a strong correlation between the genetic requirements for P. ananatis to colonize necrotized onion tissue and its capacity for tolerance to the thiosulfinate allicin" based on the presence of an eleven-gene, plasmid-borne, virulence cluster of sulfur redox genes. We have designated them "alt" genes for allicin tolerance. We show that allicin a

Individuals with type 2 diabetes are at increased risk of acquiring melioidosis, a disease caused by Burkholderia pseudomallei infection. Although up to half of melioidosis patients have underlying diabetes, the mechanisms involved in this increased susceptibility are unknown. We found that B. pseudomallei-infected PBMCs from diabetic patients were impaired in IL-12p70 production, which resulted in decreased IFN-gamma induction and poor bacterial killing. The defect was specific to the IL-12-IFN-gamma axis. Defective IL-12 production was also observed during Mycobacterium tuberculosis infection, in which diabetes is likewise known to be a strong risk factor. In contrast, IL-12 production in diabetic cells was not affected upon Salmonella enterica infection or in response to TLR2, -3, -4, and -5 ligands. Poor IL-12 production correlated with a deficiency in intracellular reduced glutathione (GSH) concentrations in diabetic patients. Addition of GSH or N-acetylcysteine to PBMCs selectively restored IL-12 and IF

ObjectivesLead acetate (LA) is a known toxicant, and its exposure in the environment has been on the increase in recent times, leading to oxidative stress and tissue damage. Based on this background, we investigated the role of the antioxidative properties of Ocimum gratissimum (OG), a potent medicinal plant, in ameliorating and protecting the brain from lead acetate-induced cerebellar damage via the assessment of oxidative stress parameters and brain histology.

HIV infects and destroys CD4+ T cells leading to a compromised immune system. In a double-blinded study, a group of HIV-infected individuals with CD4+ T cell counts below 350 cells/mm(3) were given either an empty liposomal supplement or a liposomal glutathione (L-GSH) supplement to take over a 3-month period. Baseline measurements in HIV-positive subjects show a significant decrease in levels of interleukin (IL)-12, IL-2, and interferon (IFN)-, along with a substantial increase in the levels of IL-6, IL-10, transforming growth factor (TGF)-, and free radicals, compared to healthy individuals. Supplementation of HIV-positive subjects with L-GSH for 3 months resulted in a notable increase in the levels of IL-12, IL-2, and IFN-, with a concomitant decrease in the levels of IL-6, IL-10, and free radicals, and stabilization in the levels of TGF-, IL-1, and IL-17, compared to their placebo counterparts. Levels of free radicals in CD4+ T cells stabilized, while GSH levels increased in the treatment group. Those in 

The mercurial forms [inorganic divalent mercury, Hg(II) and methylmercury, CH3Hg] produce neurological and immune effects as well as hematological and renal alterations. The main route of exposure is through the diet. Consequently, the gastrointestinal mucosa is exposed to these mercurial forms, though the potential toxic effects upon the mucosa are not clear. The present study evaluates the toxicity of Hg(II) and CH3Hg (0.1-2 mg/L) in an intestinal epithelium model using the differentiated and undifferentiated human Caco-2 cell line.  The experiments made show the mercurial forms generate reactive oxygen and/or nitrogen species and a significant decrease in glutathione contents. This redox imbalance could be the cause of the lipid peroxidation observed after short exposure times. Such conditions of stress lead to a modulation of stress proteins, intercellular junction proteins and tumor necrosis factor-alpha expression and to a redistribution of F-actin and ZO1 protein in the intestinal monolayer. The abovem

This study evaluated the in vitro effects of 62.5 mu g/mL silica nanoparticles (SiO2 NPs) on MRC-5 human lung fibroblast cells for 24, 48 and 72 h. The nanoparticles' morphology, composition, and structure were investigated using high resolution transmission electron microscopy, selected area electron diffraction and X-ray diffraction. Our study showed a decreased cell viability and the induction of cellular oxidative stress as evidenced by an increased level of reactive oxygen species (ROS), carbonyl groups, and advanced oxidation protein products after 24, 48, and 72 h, as well as a decreased concentration of glutathione (GSH) and protein sulfhydryl groups. The protein expression of Hsp27, Hsp60, and Hsp90 decreased at all time intervals, while the level of protein Hsp70 remained unchanged during the exposure. Similarly, the expression of p53, MDM2 and Bcl-2 was significantly decreased for all time intervals, while the expression of Bax, a marker for apoptosis, was insignificantly downregulated. These resul

Objective. Cervical cancer (CC) is a prevalent cancer in women. Hypoxia plays a critical role in CC cell ferroptosis resistance. This study explored the mechanism of hypoxia in CC cell ferroptosis resistance by regulating HIF1 alpha/KDM4A/H3K9me3. Methods. Cultured SiHa and Hela cells were exposed to CoCl2 and treated with Erastin. Cell viability was detected by MTT assay, and concentrations of iron ion, MDA and GSH were determined using corresponding kits. Expressions of KDM4A, HIF1 alpha, TfR1, DMT1, and H3k9me3 were detected by RT-qPCR, Western blot, and ChIP assay. The correlation of KDM4A and HIF1 alpha was analyzed on Oncomine, UALCAN, and Starbase. CC cells were co-transfected with shKDM4A or/and pcDNA3.1-HIF1 alpha. Iron uptake and release were assessed using the isotopic tracer method. The binding relationship between HIF1 alpha and HRE sequence was verified by dual-luciferase assay. Results. Cell viability and GSH were decreased while iron concentration, MDA, KDM4A, and HIF1 alpha levels were increa

Alcohol use disorder (AUD) is an enormous public health problem that poses significant social, medical, and economic burdens. Under AUD, the liver is one of the most adversely affected organs. As current therapies and protective drugs for AUD-mediated liver injury are very limited, the prevention and therapy of alcoholic liver disease are urgently needed. The present study aims to investigate the beneficial effects of tartary buckwheat extract (TBE), the important component of Maopu tartary buckwheat liquor, on both alcoholic-induced acute and chronic liver injuries. We show that the TBE administration, similar to curcumin, significantly reduces the elevated serum aspartate aminotransferase and alanine aminotransferase levels, improves liver index, alleviates the elevated contents of hepatic malondialdehye, and restores the decreased contents of hepatic glutathione both in acute and chronic liver injuries in alcohol-exposed rats. Furthermore, histopathological analyses show that a medium dose of TBE (16.70 ml

Although essential amino acids regulate mechanistic target of rapamycin complex 1 (mTORC1) and the integrated stress response (ISR), the role of cysteine is unknown. We found that in hepatoma HepG2 cells, cystine (oxidized form of cysteine) activated mTORC1 and suppressed the ISR. Cystine deprivation induced GSH efflux and extracellular degradation, which aimed to restore cellular cysteine. Inhibition of gamma-glutamyl transpeptidase (GGT) impaired the ability of GSH or cell-permeable GSH to restore mTORC1 signaling and the ISR, suggesting that the capacity of GSH to release cysteine, but not GSH per se, regulated the signaling networks. Inhibition of protein translation restored both mTORC1 signaling and the ISR during cystine starvation, suggesting the bulk of cellular cysteine was committed to the biosynthetic process. Cellular cysteine and GSH displayed overlapping protective roles in the suppression of ferroptosis, further supporting their cooperation in the regulation of cell signaling. Thus, cellular c

Human neutrophil 5-lipoxygenase (5-LOX) oxidizes arachidonic acid (AA) to 5S-hydro(pero)xy-6E,8Z,11Z, 14Z-eicosatetraenoic acid (5-H(p)ETE) and leukotriene (LT)A(4), which is further converted to the chemoattractant LTB4. These cells contain also the heme enzyme myeloperoxidase (MPO) producing several potent oxidants such as hypochlorous acid (HOCl). Previously, it was shown that MPO-metabolites influence 5-LOX product formation. Here, we addressed the question, whether a simultaneous activation of MPO and 5-LOX in neutrophils results in comparable changes of 5-LOX activity.  Human neutrophils were stimulated with H2O2 or phorbol 12-myristate 13-acetate (PMA) for MPO activation and subsequently treated with calcium ionophore A23187 inducing 5-LOX product formation on endogenous AA. Special attention was drawn to neutrophil vitality, formation of MPO-derived metabolites and redox status. The pre-stimulation with H2O2 resulted in a concentration-dependent increase in the ratio of 5-HETE to the sum of LTB4+6-tra



Aging is a biologic process characterized by time-dependent functional declines that are influenced by oxidative stress-induced inflammatory reactions. In particular, ultraviolet (UV) irradiation plays a key role in cellular senescence in photoaged skin. However, the cellular senescence of epidermal keratinocytes and dermal fibroblasts by UV irradiation may differ depending on the exposure time and dosage of UV irradiation. Therefore, the purpose of the study was to evaluate and compare the effects of UV irradiation on cellular senescence in human epidermal keratinocytes (HaCaT) and human dermal fibroblasts (HDFs). After cell viability test, 200 mJ/cm(2) UV irradiation was used in this study. To evaluate the reactive oxygen species and reactive nitrogen species production, the levels of glutathione (GSH) and nitrite (NO2) were measured. We also performed reverse transcriptionpolymerase chain reaction, Western blot analysis, and senescenceassociated beta-galactosidase assay. An overall decrease in GSH and an i

Using hyperbaric oxygen (HBO) therapy as an in vivo oxidation model, we investigated the effect of a diet enriched in ascorbic acid (AA) on HBO-induced oxidative stress. Volunteers (n 46) were allocated to the AA-rich diet group or the control group. Blood samples were collected at the basal time, after the 1-week diet before and immediately after the HBO treatment, and 1 week after the HBO treatment. AA level, total antioxidant status (TAS), hydroperoxides (HP), lymphocyte DNA oxidation and DNA repair capacity were assessed. The expression of genes involved in oxidative stress was evaluated in lymphocytes and the protein activity of the modulated genes was determined in the plasma. The AA level and the antioxidant status of plasma were increased by AA-rich food consumption. HBO exposure did not affect the AA levels or TAS, but induced HP formation in the control group. The lymphocytes isolated from dietary-supplemented subjects were resistant to ex vivo DNA oxidation, showing an increased DNA repair capacity

The aim of this study was to investigate the detailed mechanisms of hepatotoxicity induced by cadmium telluride quantum dots (CdTe-QDs) in BALB/c mice after intravenous injection. The study investigated oxidative stress, apoptosis, and effects on mitochondria as potential mechanistic events to elucidate the observed hepatotoxicity. Oxidative stress in the liver, induced by CdTe-QD exposure, was demonstrated by depletion of total glutathione, an increase in superoxide dismutase activity, and changes in the gene expression of several oxidative stress-related biomarkers. Furthermore, CdTe-QD treatment led to apoptosis in the liver via both intrinsic and extrinsic apoptotic pathways. Effects on mitochondria were evidenced by the enlargement and increase in the number of mitochondria in hepatocytes of treated mice. CdTe-QDs also caused changes in the levels and gene expression of electron transport chain enzymes, depletion of ATP, and an increase in the level of the peroxisome proliferator-activated receptor gamma

Many species of marine life in southwestern Florida, including sea turtles, are impacted by blooms of the toxic dinoflagellate, Karenia brevis. Sublethal exposure to toxins produced by K. brevis has been shown to impact sea turtle health. Since all sea turtles in the Gulf of Mexico have protected status, a freshwater turtle, Trachemys scripta, was used as a model for immune system effects following experimental exposure to a predominant brevetoxin congener in K. brevis blooms, PbTx-3. Exposure to PbTx-3 was oral or intratracheal and health effects were assessed using a suite of immune function parameters: innate immune function (phagocytosis, plasma lysozyme activity), adaptive immune function (lymphocyte proliferation), and measures of oxidative stress (superoxide dismutase (SOD) and glutathione-S-transferase (GST) activity in plasma). Inflammation was also measured using plasma protein electrophoresis. In addition, differential expression of genes in peripheral blood leukocytes was determined using suppress

The relationship between metabolism and reactive oxygen species (ROS) production by the mitochondria has often been (wrongly) viewed as straightforward, with increased metabolism leading to higher generation of pro-oxidants. Insights into mitochondrial functioning show that oxygen consumption is principally coupled with either energy conversion as ATP or as heat, depending on whether the ATP-synthase or the mitochondrial uncoupling protein 1 (UCP1) is driving respiration. However, these two processes might greatly differ in terms of oxidative costs. We used a cold challenge to investigate the oxidative stress consequences of an increased metabolism achieved either by the activation of an uncoupled mechanism (i.e. UCP1 activity) in the brown adipose tissue (BAT) of wild-type mice or by ATP-dependent muscular shivering thermogenesis in mice deficient for UCP1. Although both mouse strains increased their metabolism by more than twofold when acclimatised for 4 weeks to moderate cold (12 degrees C), only mice defi

Biomarkers are applied as early warning indicators of organisms' exposure to pollutants. The aim of this study was to utilise a multi-biomarker approach in the freshwater shrimp Caridina nilotica (Decapoda: Atyidae) as indicators of persistent pollutant exposure. A suite of biomarkers was selected to cover oxidative stress and damage, and energetics of the organisms. Five sites, representing an agricultural and pesticide application gradient, were sampled during two flow related hydro-periods in rivers of the Phongolo floodplain, north-eastern South Africa. Cytochrome P450 (CYP) activity was significantly higher in shrimp at sites directly adjacent to regions of increased human activity. Increased oxidative responses, i.e. catalase (CAT; p < 0.01) and protein carbonyl (PC, p < 0.01) were also found at these sites. The energetics biomarker did not show any influence of increased contaminant exposure. We demonstrated that the biomarkers of exposure (CYP) and effect (CAT, PC) were suitable to detect effects of s

As renal dysfunction is a leading cause of morbidity in sickle cell disease it is important that clinicians have accurate means of assessing its risk and severity. Cystatin C (Cys-C) is being recognized as a useful marker of renal function in other populations and this study aims to determine its utility in adults with sickle cell anemia (SCA). 98 persons with the homozygius SS disease (55 females: 43 males; mean age 34 +/- 2.3 years) had hematological and biochemical, including Cys-C, measurements; and glomerular filtration rate (GFR) measured using a Tc-99m-DTPA nuclear renal scan. The measured GFR was 94.9 +/- 27.4 mL/min/1.73 m(2), and mean Cys-C level was 0.80 +/- 0.78 mg/L. Cys-C was significantly correlated with measured GFR (r = -0.61), hemoglobin (r = -0.32), serum creatinine (r = 0.91), urine ACR (r = 0.79), and systolic blood pressure (r = 0.38). The Cys-C based CKD-EPI showed the greatest agreement than the other commonly used Cys-C based as well as the serum creatinine based MDRD and CKD-EPI equa

Background: Exposure to intrauterine growth retardation (IUGR) can have a negative impact on nephrogenesis resulting in limited fetal kidney development and supporting the hypothesis that IUGR represents a risk for renal function and long-term renal disease. Cystatin-C (Cys-C), a strong inhibitor of cysteine proteinases, is freely filtered by the kidney glomerulus and is reabsorbed by the tubules, where it is almost totally catabolized; what remains is subsequently eliminated in urine. In tubular diseases and in hyperfiltration conditions, it seems reasonable to postulate that Cys-C degradation would decrease, and consequently an increase in its urinary elimination would be observed. Objectives: The aim of this study was to investigate the urinary excretion of CysC simultaneously with the assessment of renal volumes in adequate for gestational age (AGA) and IUGR neonates in order to identify its clinical value in IUGR. Methods: Urinary Cys-C levels were measured using the enzyme immunoassay DetectX (R) Human 

Aerobic exercise elicits a multitude of physiological improvements in both healthy and diseased populations. However, acute changes in renal health and filtration with aerobic exercise remain difficult to quantify by traditional biomarkers to estimate glomerular filtration rate (eGFR). This study aimed to determine if an acute bout of moderate-intensity aerobic exercise transiently improves non-traditional biomarkers when compared to traditional biomarkers of renal health and filtration in individuals without cardiometabolic diseases. Thirty-nine participants (n = 18 men; n = 21 women; age 32.5 + 12.6 yr; height 171.1 + 11.4 cm; weight 78.7 + 15.6 kg; BMI 27.1 + 5.8) completed a single bout of moderate-intensity (50-60% HRR) aerobic exercise. Blood and urine samples were collected and compared before and post-exercise. Serum creatinine, urine epidermal growth factor (uEGF), uEGF/urine creatinine ratio (uEGFR), and cystatin C (CyC) were measured. In addition, eGFR-MDRD and the CKD-epidemiology equations were u

Background. Chronic kidney disease (CKD) is a leading complication of type 2 diabetes mellitus (T2DM) and is considered as a public health problem. Copeptin is a surrogate marker of arginine vasopressin (AVP) system and is proposed as a biomarker of decline renal function.  Objective. Evaluate whether plasma copeptin levels may be used as a biomarker of decline renal function in patients with T2DM.  Research Design and Methods. A total of 480 patients with T2DM and different stages of CKD were included. Plasma levels of copeptin, cystatin-C, and other biochemical parameters were measured. The correlation between copeptin and glomerular filtration rate (GFR), estimated based on plasma cystatin-C levels, was investigated.  Results. Plasma copeptin levels were gradually increased from the stage 1-5 of CKD in the patients with T2DM. In univariate linear regression analysis, high plasma levels of copeptin were associated with lower GFR (Standardized beta = -0.535, R-2 = 0.287, p < 0.0001). This association remaine

Alteration of the ubiquitous thiol tripeptide glutathione (GSH) is involved in oxidative stress, which plays a role in ageing; consequently, GSH is closely related to this process characterized by progressive decline in the efficiency of physiological function and increased susceptibility to disease. When circulating GSH decreases, oral administration might be considered a therapeutic benefit. Unfortunately, due to the hydrolysis of the tripeptide by intestinal gamma-glutamyltransferase, dietary glutathione is not a major determinant for its increase. Aim of this work was to evaluate improvement of GSH systemic availability testing, in vitro and in vivo, an optimized orobuccal fast-slow release formulation tablet containing pure stabilized GSH. In vitro evaluation of the penetration capability of the innovative GSH-release formulation showed that GSH was well absorbed by the reconstructed oral epithelium and its absorption has features of time-dependence. In addition, in vivo results, obtained from 15 healthy

A novel low volume blood loop model (Ension Triad System [ETS]) incorporating pulsatile flow and a proprietary low-activation blood-contacting surface (Ension bioactive surface [EBS]) enabling high signal-to-noise performance is described. The ETS system incorporates a test chamber that allows direct comparison of material samples or finished medical devices such as catheters with varying compositions and/or surface treatments. ETS performance is presented from two independent organizations (Medtronic and MLM Labs) and includes results for hemolysis (pfHgb), platelet count, platelet activation (betaTG), coagulation (TAT), inflammation (PMN Elastase, PMN CD112b, and monocyte CD112b) and immune response (SC5b-9) were made on: (1) the EBS-treated system itself without a test material (No Material, NM); (2) the EBS-treated system with an idealized untreated catheter (UC); and (3) the EBS-treated system with the prototype catheter treated with the EBS surface treatment (CC). The untreated catheter (UC) was associa

Chlorine is a highly toxic respiratory irritant that when inhaled causes epithelial cell injury, alveolar-capillary barrier disruption, airway hyperreactivity, inflammation, and pulmonary edema. Chlorine is considered a chemical threat agent, and its release through accidental or intentional means has the potential to result in mass casualties from acute lung injury. The type 4 phosphodiesterase inhibitor rolipram was investigated as a rescue treatment for chlorine-induced lung injury. Rolipram inhibits degradation of the intracellular signaling molecule cyclic AMP. Potential beneficial effects of increased cyclic AMP levels include inhibition of pulmonary edema, inflammation, and airway hyperreactivity. Mice were exposed to chlorine (whole body exposure, 228-270 ppm for 1 h) and were treated with rolipram by intraperitoneal, intranasal, or intramuscular (either aqueous or nanoemulsion formulation) delivery starting 1h after exposure. Rolipram administered intraperitoneally or intranasally inhibited chlorine-

Chlorine gas is a widely used industrial compound that is highly toxic by inhalation and is considered a chemical threat agent. Inhalation of high levels of chlorine results in acute lung injury characterized by pneumonitis, pulmonary edema, and decrements in lung function. Because inflammatory processes can promote damage in the injured lung, anti-inflammatory therapy may be of potential benefit for treating chemical-induced acute lung injury. We previously developed a chlorine inhalation model in which mice develop epithelial injury, neutrophilic inflammation, pulmonary edema, and impaired pulmonary function. This model was used to evaluate nine corticosteroids for the ability to inhibit chlorine-induced neutrophilic inflammation. Two of the most potent corticosteroids in this assay, mometasone and budesonide, were investigated further. Mometasone or budesonide administered intraperitoneally 1h after chlorine inhalation caused a dose-dependent inhibition of neutrophil influx in lung tissue sections and in t

PurposeWe studied the health benefits of low calorie cranberry beverage consumption on glucoregulation, oxidative damage, inflammation, and lipid metabolism in overweight but otherwise healthy humans.Methods78 overweight or obese men and women (30-70years; BMI 27-35kg/m(2)) with abdominal adiposity (waist: hip>0.8 for women and >0.9 for men; waist: height0.5) consumed 450mL placebo or low calorie, high polyphenol cranberry extract beverage (CEB) daily for 8 week in a randomized, double-blind, placebo-controlled, parallel design trial. Blood and urine samples were collected after overnight fast at baseline and after 8 weeks of daily beverage consumption. Blood and urine samples were also collected during 3 oral glucose tolerance test (OGTT) challenges: (1) pre-intervention without the test beverages, (2) following a single dose of placebo or CEB at baseline (week 0), and (3) following a single dose of placebo or CEB at 8 week.ResultsCompared to placebo, a single CEB dose at baseline lowered endothelin-1 and el

Ischemia-reperfusion injuries are a critical determinant of lung transplantation success. The endogenous production of carbon monoxide (CO) is triggered by ischemia-reperfusion injuries. Our aim was, therefore, to assess the feasibility of exhaled CO measurements during the ex vivo evaluation of lungs submitted to ischemia-reperfusion injuries. Five pigs were euthanized and their lungs removed after pneumoplegia. After cold storage (30 min, 4 degrees C), the lungs were connected to an extracorporeal membrane oxygenation circuit, slowly warmed-up, and ventilated. At the end of a 45-min steady state, CO measurements were performed by optical-feedback cavity-enhanced absorption spectroscopy, a specific laser-based technique for noninvasive and real-time low gas concentration measurements. Exhaled CO concentration from isolated lungs reached 0.45 +/- 0.19 ppmv and was above CO concentration in ambient air and in medical gas. CO variations peaked during the expiratory phase. Changes in CO concentration in ambient 

Introduction: Myocardial infarction is one of the leading causes of morbidity and mortality worldwide. Cellular interactions of red blood cells (RBCs) and platelets with endothelial cells and cardiomyocytes play a crucial role in cardiac ischemia/reperfusion (I/R) injury. However, addressing the specific impact of such cell-to-cell interactions in commonly employed in vivo models of cardiac I/R injury is challenging due to overlap of neuronal, hormonal, and immunological pathways. This study aimed to refine a Langendorff-based ex vivo transfer model to evaluate the impact of specific blood components on cardiac I/R injury. Material and methods: Murine whole blood, defined murine blood components (RBCs, platelet-rich plasma [PRP], and platelet-poor plasma [PPP], respectively) as well as human RBCs were loaded to the coronary system of isolated murine hearts in a Langendorff system before initiating global ischemia for 40 minutes. Following 60 minutes of reperfusion with Krebs Henseleit Buffer, left ventricular

The fluidity of cadaveric blood is an important characteristic in the post-mortem examination of cases of asphyxial death. Although it is empirically known that soft blood clots are present in cadaveric blood containing alcohol, the relationship between such clots and blood alcohol is unclear. We addressed this issue through in vitro studies using blood collected from healthy volunteers. Assessment of global hemostasis by rotational thromboelastometry revealed that ethanol treatment enhanced the procoagulant activity of whole blood. However, ethanol inhibited epinephrine-induced platelet aggregation, whereas plasma levels of von Willebrand factor and the activity of coagulation factors VIII and IX were unaffected. In contrast, tissue factor (TF) activity was higher in plasma obtained from ethanol-treated whole blood than that in plasma from untreated blood. Ethanol induced hemolysis of red blood cells, and the consequent hemoglobin (Hb) release promoted de novo synthesis of TF in isolated monocytes, as determ

Scope: Mild dietary zinc (Zn) deficiency is wide-spread in human populations, but the effect on Zn-dependent processes of immune function and healing are not well understood. The consequences of mild dietary Zn restriction were examined in two mouse models of inflammation and recovery.  Methods and results: Male C57BL/6mice were fed a Zn adequate diet (ZA, 30 mg Zn/kg diet), or diets containing sub-optimal Zn levels (ZM, 15 mg Zn/kg diet; ZD, 10 mg Zn/kg diet) for 30 days before a thioglycollate peritonitis challenge. Plasma lipid profiles were distinct, with greater Zn restriction resulting in a greater impact on metabolites. The milder ZM diet was selected for immune studies. Peritoneal macrophages from ZM mice displayed increased phagocytosis and amplified pro-inflammatory cytokine (IL-1 beta, IL-6, and TNF alpha) release compared to ZA, at baseline and after a secondary LPS challenge. Splenocytes isolated from ZM mice displayed an increase in IL-6 and a reduction in anti-inflammatory IL-4 compared to ZA. 

When exposed to stressors, animals physiologically respond by secreting glucocorticoid hormones. Most birds, reptiles, and amphibians secrete corticosterone (CORT), which allows them to maximize short-term survival, including by modulating lipid metabolism. However, the factors regulating lipid metabolism, particularly during acute (i.e., short-term) stressors, are not well-characterized. To investigate one putative mechanism, we examined how expression of the enzyme heme oxygenase (HO), which primarily converts heme into biliverdin, changes during an acute stressor. Because HO has links to decreased levels of triglycerides, we tested the hypothesis that an acute stressor increases HO expression, which would concomitantly decrease circulating lipid levels. We compared free-living house sparrow (Passer domesticus) nestlings exposed to a one-hour stressor to control individuals, and quantified HO expression and biliverdin concentration in spleen, liver, or kidney tissue, as well as circulating CORT, triglycerid

Sepsis, an exaggerated systemic inflammatory response, remains a major medical challenge. Both hyperinflammation and immunosuppression are implicated as causes of morbidity and mortality. Dendritic cell (DC) loss has been observed in septic patients and in experimental sepsis models, but the role of DCs in sepsis, and the mechanisms and significance of DC loss, are poorly understood. Here, we report that mice with selective deletion of the glucocorticoid receptor (GR) in DCs (GR(CD11c-cre)) were highly susceptible to LPS-induced septic shock, evidenced by elevated inflammatory cytokine production, hypothermia, and mortality. Neutralizing anti-IL-12 antibodies prevented hypothermia and death, demonstrating that endogenous GC-mediated suppression of IL-12 is protective. In LPS-challenged GR(CD11c-cre) mice, CD8(+) DCs were identified as the major source of prolonged IL-12 production, which correlated with elevations of NK cell-derived IFN-gamma. In addition, the loss of GR in CD11c(+) cells rescued LPS-induced 

Glucocorticoid (GC) signaling in thymocytes counters negative selection and promotes the generation of a self-tolerant yet Ag-responsive T cell repertoire. Whereas circulating GC are derived from the adrenals, GC are also synthesized de novo in the thymus. The significance of this local production is unknown. In this study we deleted 11b-hydroxylase, the enzyme that catalyzes the last step of GC biosynthesis, in thymic epithelial cells (TEC) or thymocytes. Like GC receptor-deficient T cells, T cells from mice lacking TEC-derived but not thymocyte-derived GC proliferated poorly to alloantigen, had a reduced antiviral response, and exhibited enhanced negative selection. Strikingly, basal expression of GC-responsive genes in thymocytes from mice lacking TEC-derived GC was reduced to the same degree as in GC receptor-deficient thymocytes, indicating that at steady-state the majority of biologically active GC are paracrine in origin. These findings demonstrate the importance of extra-adrenal GC even in the presenc

Glucocorticoids are lipid-soluble hormones that signal via the glucocorticoid receptor (GR), a ligand-dependent transcription factor. Circulating glucocorticoids derive from the adrenals, but it is now apparent that paracrine glucocorticoid signaling occurs in multiple tissues. Effective local glucocorticoid concentrations and whether glucocorticoid delivery can be targeted to specific cell subsets are unknown. We use fluorescence detection of chromatin-associated GRs as biosensors of ligand binding and observe signals corresponding to steroid concentrations over physiological ranges in vitro and in vivo. In the thymus, where thymic epithelial cell (TEC)-synthesized glucocorticoids antagonize negative selection, we find that CD4(+)CD8(+)TCR(hi) cells, a small subset responding to self-antigens and undergoing selection, are specific targets of TEC-derived glucocorticoids and are exposed to 3-fold higher levels than other cells. These results demonstrate and quantitate targeted delivery of paracrine glucocortic

Airway epithelial cells mount a tolerogenic microenvironment that reduces the proinflammatory potential of respiratory dendritic cells (DCs). We recently demonstrated that tracheal epithelial cells continuously secrete soluble mediators that affect the reactivity of local innate immune cells. Using transcriptional profiling, we now observed that conditioning of DCs by tracheal epithelial cells regulated 98 genes under homeostatic conditions. Among the most upregulated genes were Ms4a8a and Yml, marker genes of alternatively activated myeloid cells. Ex vivo analysis of respiratory DCs from nonchallenged mice confirmed a phenotype of alternative activation. Bioinformatic analysis showed an overrepresentation of hormone-nuclear receptors within the regulated genes, among which was the glucocorticoid receptor. In line with a role for glucocorticoids, pharmacological blockade as well as genetic manipulation of the glucocorticoid receptor within DCs inhibited Ms4a8a and Yml expression as well as MHC class II and CD

Salt is an essential nutrient; however, excessive salt intake is a prominent public health concern worldwide. Various physiological functions are associated with circadian rhythms, and disruption of circadian rhythms is a prominent risk factor for cardiovascular diseases, cancer, and immune disease. Certain nutrients are vital regulators of peripheral circadian clocks. However, the role of a high-fat and high-salt (HFS) diet in the regulation of circadian gene expression is unclear. This study aimed to investigate the effect of an HFS diet on rhythms of locomotor activity, caecum glucocorticoid secretion, and clock gene expression in mice. Mice administered an HFS diet displayed reduced locomotor activity under normal light/dark and constant dark conditions in comparison with those administered a normal diet. The diurnal rhythm of caecum glucocorticoid secretion and the expression levels of glucocorticoid-related genes and clock genes in the adrenal gland were disrupted with an HFS diet. These results suggest

Identifying signals in the tumor microenvironment (TME) that shape CD8(+) T cell phenotype can inform novel therapeutic approaches for cancer. Here, we identified a gradient of increasing glucocorticoid receptor (GR) expression and signaling from naive to dysfunctional CD8(+) tumor-infiltrating lymphocytes (TILs). Conditional deletion of the GR in CD8(+) TILs improved effector differentiation, reduced expression of the transcription factor TCF-1, and inhibited the dysfunctional phenotype, culminating in tumor growth inhibition. GR signaling transactivated the expression of multiple checkpoint receptors and promoted the induction of dysfunction-associated genes upon T cell activation. In the TME, monocyte-macrophage lineage cells produced glucocorticoids and genetic ablation of steroidogenesis in these cells as well as localized pharmacologic inhibition of glucocorticoid biosynthesis improved tumor growth control. Active glucocorticoid signaling associated with failure to respond to checkpoint blockade in both

Distinct male and female patterns of pituitary GH secretion produce sexually differentiated hepatic gene expression profiles, thereby influencing steroid and xenobiotic metabolism. We used a fully automated system to obtain serial nocturnal blood samples every 15 minutes from cannulated wild-type (WT) and somatostatin knockout (Sst-KO) mice to determine the role of SST, the principal inhibitor of GH release, in the generation of sexually dimorphic GH pulsatility. WT males had lower mean and median GH values, less random GH secretory bursts, and longer trough periods between GH pulses than WT females. Each of these parameters was feminized in male Sst-KO mice, whereas female Sst-KO mice had higher GH levels than all other groups, but GH pulsatility was unaffected. We next performed hepatic mRNA profiling with high-density microarrays. Male Sst-KO mice exhibited a globally feminized pattern of GH-dependent mRNA levels, but female Sst-KO mice were largely unaffected. Among the differentially expressed female-pre

Pharmacological interventions that selectively activate serotonin 5-hydroxytryptramine-1A (5-HT1A) heteroreceptors may prevent or attenuate the consequences of brain ischemic episodes. The present study investigated whether the preferential 5-HT1A postsynaptic receptor agonist NLX-101 (a.k.a. F15599) mitigates cognitive and emotional impairments and affects neuroplasticity in mice that are subjected to the bilateral common carotid artery occlusion (BCCAO) model of brain ischemia. The selective serotonin reuptake inhibitor escitalopram (Esc) was used for comparative purposes because it is able to decrease morbidity and improve recovery in stroke patients and ischemic rodents. Sham and BCCAO mice received daily doses of NLX-101 (0.32 mg/kg, i.p) or Esc (20 mg/kg, i.p) for 28 days. During this period, they were evaluated for locomotor activity, anxiety- and despair-related behaviors and hippocampus-dependent cognitive function, using the open field, elevated zero maze, forced swim test and object location test, 

Phthalate esters such as di-butyl phthalate (DBP) and di-ethyl hexyl phthalate (DEHP) used in personal care and consumer products and medical devices have potential to affect human health. We studied the effect of DBP and DEHP on critical enzymes of glucocorticoid biosynthesis pathway in the adrenal gland and pro-inflammatory cytokines in the serum in male Wistar rats. DEHP and DBP treatment altered the mRNA expression of enzymes of glucocorticoid biosynthesis pathway accompanied by a reduction in glucocorticoid production and elevation in the level of glucocorticoid regulated pro-inflammatory cytokines indicating a cascading effect of phthalates. The analysis of PPI (protein - protein interaction) network involving Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway and Gene Ontology (GO) of enzymes through STRING database revealed that all the proteins have the maximum level of interaction with the selected number of proteins. The STRING database analysis together with in vivo data indicates the potentia

Brown seaweed (Ascophyllum nodosum) is an exceptional bioactive substance known for its excellent antioxidant ability. Given the potential benefits of brown seaweed, the current study was conducted to determine its efficacy on growth performance, blood biochemistry, immunoglobulins (IgG and IgM), and the antioxidant capacity of broiler chickens challenged with heat stress (HS). A total of 336 mixed-sex Ross 308 broiler chicks (one-day-old) were randomly assigned into two groups; The thermoneutral group (TN, broilers were raised at 24 +/- 1 degrees C); and the heat stress group (HS; broilers were exposed to 32 degrees C to 34 degrees C, 8 h/d from day 21 to 27; the temperature in the remaining time was same as TN group). All birds in each group were randomly allotted to 4 dietary treatments-Negative control (NC) (without seaweed), NC + 1 mL seaweed extract (SWE) in drinking water, NC + 2 mL SWE in drinking water, and NC + 2% seaweed meal (SWM) in feed. Each treatment was assigned to six replicates with 7 broil

Heat stress causes economic losses via decreasing feed intake, nutrient digestion, weight gain, feed conversion, immunity, carcass quality and increasing mortality in broilers. The aim of the study was to assess the ability of dietary additive combinations to ameliorate the detrimental effect caused by chronic heat stress (32 +/- 2 degrees C for 24 h per d) on performance, carcass traits, metabolic status and economic efficiency of broiler chickens. A total of 420, one-day old Cobb-500 broiler chicks were assigned into seven treatment groups (n=60) of five replicates. Each replicate contained 12 unsexed chicks. The control groups did not receive any supplementation to the basal diet (thermoneutral control (TNC) and heat stress control (HSC) groups). The other groups received control diet supplemented with 1 % cumin plus 1 % turmeric powders (T1); 1.5 g/kg potassium chloride plus 2 g/kg sodium bicarbonate (T2); 1000 ppm propolis plus 15000 IU vitamin A (T3); 1200 ppb chromium plus 500 ppm vitamin C (T4); 1200 

Adolescent alcohol binge drinking constitutes a major vulnerability factor to develop alcoholism. However, mechanisms underlying this susceptibility remain unknown. We evaluated the effect of adolescent binge-like ethanol intoxication on vulnerability to alcohol abuse in Sprague-Dawley rats. To model binge-like ethanol intoxication, every 2 days, rats received an ethanol injection (3.0 g/kg) for 2 consecutive days across 14 days either from postnatal day 30 (PND30) to 43 (early adolescence) or from PND 45 to PND 58 (late adolescence). In young adult animals, we measured free ethanol consumption in the two-bottle choice paradigm, motivation for ethanol in the operant self-administration task and both ethanol's rewarding and aversive properties in the conditioned place preference (CPP) and taste aversion (CTA) paradigms. While intermittent ethanol intoxications (IEI) during late adolescence had no effect on free-choice 10% ethanol consumption, we found that IEI during early adolescence promoted free-choice 10% 

Background Alcohol misuse and post-traumatic stress disorder (PTSD) are highly comorbid, and treatment outcomes are worse in individuals with both conditions. Although more men report experiencing traumatic events than women, the lifetime prevalence of PTSD is twice as high in females. Despite these data trends in humans, preclinical studies of traumatic stress reactivity have been performed almost exclusively in male animals. Methods This study was designed to examine sex differences in traumatic stress reactivity in alcohol-naive rats (experiment 1) and rats given intermittent access to 20% ethanol in a 2-bottle choice paradigm for 5 weeks (experiment 2). Animals were exposed to predator odor (bobcat urine) and tested for contextual avoidance 24 h later; unstressed controls were never exposed to predator odor. We evaluated changes in physiological arousal using the acoustic startle response (ASR) test at day 2 post-stress and anxiety-like behavior measured in the elevated plus-maze (EPM) at day 17 post-stre

The study aimed to investigate the significance of serum biomarkers in the severity grading of traumatic brain injury (TBI). For this purpose, mice underwent fluid percussion injury (FPI) at three discrete severity levels, mild, moderate, and severe. The severity of trauma was verified by the qualitative and quantitative histopathology of the brain. The serum samples were analyzed for the potential changes in ubiquitin C ‑terminal hydrolase‑1 (UCHL‑1), S100beta, interleukin‑6 (IL‑6), corticosterone, and beta‑endorphin at 24 and 72 h post injury. A multifold increase in the values of UCHL‑1 was reported at all severity extents of FPI. However, TBI severity‑dependent increase in UCHL‑1 was reported on 72 h following FPI but not at 24 h. S100beta values were significantly augmented in the mild and moderate group at both the time point but not in the severe group. Serum level of IL‑6 was significantly increased in the mild injury group at 24 h but not in the moderate and severe. At 72 h, IL‑6 showed a reverse tren

There is growing interest and concern for animal welfare in commercial poultry production. To evaluate stress and welfare in an objective and noninvasive way, fecal corticosterone metabolites (FCM) in droppings can be analyzed. However, the influence of diet, genotype, and daily variations in FCM and production of droppings in laying hens has been poorly investigated. This study examined the effect of insoluble fiber by adding 3% ground straw pellets to the feed to Lohmann Selected Leghorn (LSL) and Lohmann Brown (LB) hens housed in furnished cages between 20 and 40 wk of age. In total, 960 hens were included in the study. Droppings were collected 4 times per day for 3 consecutive days and analyzed by corticosterone immunoassay. Biological validation confirmed the ability of the assay to detect changes in FCM levels. Inclusion of straw pellets in the feed increased FCM concentration in both hen genotypes and increased excretion rate of FCM in LB hens. The LB hens also produced greater amounts of droppings tha

Consumer concerns about the welfare of laying hens are increasing, leading to increased interest in identifying reliable ways to assess welfare. The present study evaluated invasive and non-invasive welfare indicators in relation to a stressful challenge. The study included 126 Lohmann Selected Leghorn hens housed in furnished cages. Welfare indicators were measured between 61 and 70 wk of age in birds excluded from their nests for 5 consecutive d and control birds that had continuous access to nests. Baseline recordings were carried out in both groups prior to and post exclusion period. The assessed indicators were: corticosterone metabolites in droppings (FCM), corticosterone concentration in yolk, corticosterone concentration in plasma, irregularities of eggshells, heterophil to lymphocyte (H:L) ratio, tonic immobility duration, and feather cover. Behavioral observations showed that the birds had a clear preference for using the secluded nest sites, confirming that they were likely to perceive nest exclusi

When introduced to the laying facility, pullets are sometimes temporarily excluded from the litter area in order to help them locate food and water, and to prevent floor-laid eggs. This procedure is not permitted in Sweden, because it involves denying access to both litter and space, which may have a negative effect on bird welfare. The present study investigated how the welfare and performance of layers were affected by this temporary exclusion on introduction of hens to the laying facility. The study included 600 floor-reared Dekalb White layers obtained at 16wk age and housed in 6 groups of 100 in a conventional single-tier floor-laying system. Birds were either given full access to the litter area during the whole study or were excluded from the litter area during the first 2 wk after transfer to the laying facility. From 18 to 72 wk age, birds in both treatments had full access to the litter area. Excluding birds from the litter area for 2wk resulted in better feather cover and reduced fearfulness, accor

Psychosocial stress is the major form of stress faced by children and adolescents and is an important risk factor for the development of mental illnesses. Chronic social defeat stress (CSDS) is a preclinical mouse model that induces an entire spectrum of phenotypes with similar interindividual variability as seen in humans. Following CSDS, adult male mice have been characterized as being either susceptible or resilient to emotional stress on the basis of their social interactions, which was reported to be highly correlated with sucrose preference (SP) when measured after the last defeat episode.  We studied adolescent male C57BL/6 mice (30 days old) for susceptibility and resilience to social avoidance, anhedonia and anxiety-like behaviors, body weight change and basal blood corticosterone concentrations after 10 days of CSDS. Defeated adolescents showed reduced SP, reduced social interaction time (with an unknown adolescent male from their same strain), reduced weight gain and higher basal blood corticostero

In commercial layer poultry farming, molt induction is an important tool used by egg producers to prolong the production cycle of laying hens. Conventional molt induction programs involve total feed withdrawal, which raises questions about animal welfare and increased infection susceptibility. The high incidence of paratyphoid salmonellosis infections in commercial poultry farming is still an important health challenge because in addition to affecting the birds, such infections also cause public health problems. In this context, experiments were performed with laying hens at 79 wk of age to compare the conventional forced molting method (fasting) with an alternative method (free wheat bran supply) and determine their effect on the persistence of vaccine antibodies against Newcastle disease, the control and reduction of experimentally inoculated Salmonella Enteritidis, and the performance and egg quality of hens. A reduction (P < 0.05) of Salmonella Enteritidis in the crop and lower production of corticosteron

Identifying the precise neuronal networks activated during paradoxical sleep (PS, also called REM sleep) has been a challenge since its discovery. Similarly, our understanding of the homeostatic mechanisms regulating PS, whether through external modulation by circadian and ultradian drives or via intrinsic homeostatic regulation, is still limited, largely due to interfering factors rendering the investigation difficult. Indeed, none of the studies published so far were able to manipulate PS without significantly altering slowwave sleep and/or stress level, thus introducing a potential bias in the analyses. With the aim of achieving a better understanding of PS homeostasis, we developed a new method based on automated scoring of vigilance states-using electroencephalogram and electromyogram features-and which involves closed-loop PS deprivation through the induction of cage floor movements when PS is detected. Vigilance states were analyzed during 6 and 48 h of PS deprivation as well as their following recover

Studying paradoxical sleep homeostasis requires the specific and efficient deprivation of paradoxical sleep and the evaluation of the subsequent recovery period. With this aim, the small-platforms-over-water technique has been used extensively in rats, but only rare studies were conducted in mice, with no sleep data reported during deprivation. Mice are used increasingly with the emergence of transgenic mice and technologies such as optogenetics, raising the need for a reliable method to manipulate paradoxical sleep. To fulfil this need, we refined this deprivation method and analysed vigilance states thoroughly during the entire protocol. We also studied activation of hypocretin/orexin and melanin-concentrating hormone neurones using Fos immunohistochemistry to verify whether mechanisms regulating paradoxical sleep in mice are similar to those in rats. We showed that 48h of deprivation was highly efficient, with a residual amount of paradoxical sleep of only 2.2%. Slow wave sleep and wake quantities were sim

Corticosterone is known as a biological stress index in many species including birds. Feather corticosterone concentration (FCC) has increasingly been used as a measure for chronic stress status in broiler chickens. As sample preparation is the first step of analytical process, different techniques of feather matrix disruption need to be validated for obtaining better result in analysing corticosterone extraction. The current study was a validation of pulverizing the feather by bead beater (BB) and surgical scissors (SS) processing prior to corticosterone extraction in feather of broiler chickens. The type of feather processing prior to the hormone extraction may alter the final output. Thereby, finding a standard method according to laboratory facilities is pivotal. This study carried out to determine the effects of feather pulverization methods on the extraction amount of corticosterone in broiler chickens. Feathers were sampled from four weeks old Ross 308 broiler chickens (n = 12 birds). All broiler chick

This study investigates program animal welfare using both behavioral and physiological measures in two separate experiments. In Experiment One, we examined possible differences in behavior and fecal glucocorticoid metabolites (FGM) between education, exhibit and off-exhibit armadillos (N=59) housed at 17 Association of Zoos and Aquariums (AZA) accredited zoos. In Experiment Two, the specific effect of handling for education programs was investigated in an ABA study design using the same measures of welfare in armadillos (N=10), hedgehogs (N=12), and red-tailed hawks (N=6) at 11 AZA institutions. Mixed model analysis revealed FGM and undesirable behaviors did not differ between groups in Experiment One (FGM [mu g/g feces]: Median[Interquartile Range] education: 28.49[21.05-42.29], exhibit: 30.38[26.33-42.56], off-exhibit: 28.2[23.92-47]; F2, 46=0.55, p=0.58; undesirable behavior: Least Squares Mean% of time [SEM]: education: 24.95[14.52], exhibit: 9.09[4.16]; F1, 17 =1.86,p = 0.19). There was also no effect of

The present study investigated the stress adaptation and role of angiotensin in response to repeated exposures of electric foot shocks of varying intensity. Mice were subjected to moderate (0.5 mA) or severe (1.5 mA) electric foot shocks for 1 h for 5 clays. Stress-induced behavioral changes were assessed by actophotometer, hole board, open field and social interaction tests. The serum corticosterone levels were measured as an index of HPA axis. Telmisartan (a selective AT(1) receptor blocker) was employed as a pharmacological tool. A single exposure of moderate and severe stress produced behavioral deficits and increased the corticosterone levels. The restoration of these alterations was observed in response to repeated exposures of moderate stress, while no adaptation was observed in severe foot shock stress. A single administration of telmisartan (5 mg/kg) exacerbated the moderate stress-induced decrease in behavioral activity and increase in corticosterone levels on the first day of stress exposure, sugge

The present study was designed to explore the role of GSK-3 beta and NF-kB signaling in electric foot shock induced stress and stress adaptation. Mice were subjected to foot shocks of 0.5 mA intensity and 1s duration of 1 h to produce acute stress. Animals were exposed to the same stressor for 5 days to induce stress adaptation. The behavioral alterations were assessed using the actophotometer, hole board, open field and social interaction tests. The serum corticosterone levels were assessed as a marker of the HPA axis. The levels of total GSK-3 beta, p-GSK-3 beta-S9 and p-NF-kB were determined in the hippocampus, frontal cortex and amygdala. Acute electric foot shock stress produced behavioral and biochemical changes; decreased the levels of p-GSK-3 beta-S9, produced no change in total GSK-3 beta levels and increased p-NF-kB levels in the brain. However, repeated exposure of foot shock stress restored the behavioral and biochemical changes along with normalization of p-GSK-3 beta-S9 and p-NF-kB levels. Admin



BACKGROUND: The present study was designed to explore the anti-stress role of AR-A014418, a selective glycogen synthase kinase-3beta inhibitor (GSK-3beta), on changes provoked by immobilization stress of varying duration. METHODS: Acute stress of varying degree was induced by subjecting mice to immobilization stress of short duration (30 min) or long duration (120 min). Thereafter, these animals were exposed to the same stressor for 5 days to induce stress adaptation. The behavioral alterations were assessed using an actophotometer, a hole-board, and the open field and social interaction tests. The serum corticosterone levels were assessed as markers of the hypothalamic-pituitary-adrenal (HPA) axis activity. The levels of total GSK-3beta and p-GSK-3beta-S9 were determined in the prefrontal cortex. RESULTS: A single exposure to short or long immobilization stress produced behavioral and biochemical changes and the levels of p-GSK-3beta-S9 decreased without affecting the total GSK-3beta levels in the brain. How

TNF is an important mediator in numerous inflammatory diseases, e.g., in inflammatory bowel diseases (IBDs). In IBD, acute increases in TNF production can lead to disease flares. Glucocorticoids (GCs), which are steroids that bind and activate the glucocorticoid receptor (GR), are able to protect animals and humans against acute TNF-induced inflammatory symptoms. Mice with a poor transcriptional response of GR dimer-dependent target genes were studied in a model of TNF-induced lethal inflammation. In contrast to the GRWT/WT mice, these GRdim/dim mice displayed a substantial increase in TNF sensitivity and a lack of protection by the GC dexamethasone (DEX). Unchallenged GRdim/dim mice had a strong IFN-stimulated gene (ISG) signature, along with STAT1 upregulation and phosphorylation. This ISG signature was gut specific and, based on our studies with antibiotics, depended on the gut microbiota. GR dimers directly bound to short DNA sequences in the STAT1 promoter known as inverted repeat negative GRE (IR-nGRE) 

Objective: The present study evaluated the nociceptive response induced by dentin hypersensitivity after dental erosion in rats that were exhibited to unpredictable chronic mild stress (UCMS)-induced depressive-like behavior.  Design: Adult male rats were subjected to UCMS (depression [D] group) or not (no depression [ND] group) for 30 days and received either acidic solution to induce dental erosion (E) or water (W), thus forming the WND, END, WD, and ED groups. After the end of treatment, depressive-like parameters (i.e., sucrose preference and immobility in the forced swim test) and dentin hypersensitivity were evaluated. Plasma tumor necrosis factor a (TNF-alpha) and corticosterone levels were measured, and astrocytic glial fibrillary acidic protein (GFAP) expression was evaluated in the prefrontal cortex, hippocampus, amygdala, and hypothalamus.  Results: Administration of the acidic solution potentiated dentin hypersensitivity and increased corticosterone levels in the ED group compared with the WD grou

Up to 80% of cancer patients are affected by the cancer anorexia-cachexia syndrome (CACS), which leads to excessive body weight loss, reduced treatment success and increased lethality. The area postrema/nucleus of the solitary tract (AP/NTS) region emerged as a central nervous key structure in this multi-factorial process. Neurons in this area are targeted by cytokines and signal to downstream sites involved in energy homeostasis. NTS neurons expressing prolactin-releasing peptide (PrRP) are implicated in the control of energy intake and hypothalamus-pituitary-adrenal (HPA) axis activation, which contributes to muscle wasting. To explore if brainstem PrRP neurons contribute to CACS, we selectively knocked down PrRP expression in the NTS of hep-atoma tumor-bearing rats by an AAV/shRNA gene silencing approach. PrRP knockdown reduced body weight loss and anorexia compared to tumor-bearing controls treated with a non-silencing AAV. Gastrocnemius and total hind limb muscle weight was higher in PrPR knockdown rats.

Birds face many challenges during seasonal migrations and must make important decisions about whether to accelerate, maintain, or delay travel to their final destinations. Spring migration is likely more challenging than autumn migration as spring journeys are completed more quickly and weather conditions are harsher during this time. These differential challenges may be reflected in the endocrine stress response, as the hypothalamic pituitary-adrenal (HPA) axis is important for both daily energetic needs and coping with stressors. Indeed, most avian studies have found that both baseline and stress-induced corticosterone (COAT) levels tend to be higher in spring migrants than in autumn migrants. We hypothesized that CORT negative feedback efficacy also differs across the season, and is likely weaker during times of year when birds must be most sensitive to stressors. We therefore predicted that CORT negative feedback efficacy would be weaker during spring vs. autumn migration as spring migrants are more likel

During spring, increasing daylengths stimulate gonadal development in migratory birds. However, late-stage reproductive development is typically postponed until migration has been completed. The hypothalamic-pituitary-adrenal (HPA) axis regulates the secretion of glucocorticoids, which have been associated with pre-migratory hyperphagia and fattening. The HPA-axis is also known to suppress the hypothalamic-pituitary-gonadal (HPG) axis, suggesting the possibility that final transition into the breeding life history stage may be slowed by glucocorticoids. We hypothesized that greater HPA-axis activity in individuals preparing for migration may foster preparation for migration while simultaneously acting as a brake" on the development of the HPG-axis. To test this hypothesis, we sampled baseline corticosterone (CORT), stress-induced CORT, and negative feedback efficacy of Dark-eyed Juncos (Junco hyemalis) in an overwintering population that included both migratory (J.h. hyemalis) and resident (J.h. carolinensis)

Regulation of adipogenesis is of major interest given that adipose tissue expansion and dysfunction are central to metabolic syndrome. Glucocorticoids (GCs) are important for adipogenesis in vitro. However, establishing a role for GCs in adipogenesis in vivo has been difficult. GC receptor (GR)-null mice die at birth, a time at which wild-type (WT) mice do not have fully developed white adipose depots. We conducted several studies aimed at defining the role of GC signaling in adipogenesis in vitro and in vivo. First, we showed that GR-null mouse embryonic fibroblasts (MEFs) have compromised ability to form adipocytes in vitro, a phenotype that can be partially rescued with a peroxisome proliferator-activated receptor gamma agonist. Next, we demonstrated that MEFs are capable of forming de novo fat pads in mice despite the absence of GR or circulating GCs [by bilateral adrenalectomy (ADX)]. However, ADX and GR-null fat pads and their associated adipocyte areas were smaller than those in controls. Second, using

Photoperiod and diet are factors known to modulate the hypothalamic-pituitary-adrenal (HPA) axis. Specifically, shifts in photoperiod have been previously linked with affective and anxiety disorders. Furthermore, isoflavones have been shown to mediate behavioral outcome in response to the environment of the animal. Here, we investigated the effect of photoperiod alteration on the HPA axis and how the addition of isoflavones might modulate the response to stress. Male C57BL/6J mice weremaintained on either a 12:12 or a 16:8 light-dark (LD) cycle for 10 days, and fed a diet of either standard rodent chow or an isoflavone free (IF) chow beginning 3 weeks prior to light alteration. Consistent with previous work, mice in the shorter active period (16:8 LD cycle) showed increased basal corticosterone (CORT) secretion. In the absence of isoflavones, this response was attenuated. Increases in mineralcorticoid (MR) and glucocorticoid (GR) receptor mRNA expression were seen in the pituitary following photoperiod altera

Background: Evidence from clinical studies and animal models show that inflammation can lead to the development of depression. Macrophage migration inhibitory factor (MIF) is an important multifunctional cytokine that is synthesized by several cell types in the brain. MIF can increase production of other cytokines, activates cyclooxygenase (COX)-2 and can counter-regulate anti-inflammatory effects of glucocorticoids. Increased plasma levels of MIF are associated with hypothalamic-pituitary-adrenal (HPA) axis dysregulation and depressive symptoms in patients. In contrast, MIF knockout (KO) mice have been found to exhibit increased depressive-like behaviour. The exact role for MIF in depression is therefore still controversial. To further understand the role of MIF in depression, we studied depressive-like behaviour in congenic male and female MIF KO mice and wild-type (WT) littermates and the associated neurobiological mechanisms underlying the behavioural outcome.  Methods: MIF KO and WT mice were tested for 

Experimenter familiarization with laboratory rodents through handling prior to experimentation is an important practice in neurobehavioral research and is implicated in stress, study variability, and replicability. Unfortunately, different handling protocols have not been thoroughly examined. Determining optimal experimenter familiarization protocols is expected to reduce animal stress and thus improve welfare and data consistency. The impact of different handling protocols was determined through behavioral assessments (i.e. elevated plus maze, light/dark box, open field) as well as via analysis of fecal boli counts, ultrasonic vocalizations, and blood corticosterone. Male and female Sprague Dawley rats were distributed among three groups: never handled, picked-up, and handled for 5 min once daily over five days. Handled and picked-up rats spent more time in open arms and less time in closed arms of the elevated plus maze and more time in the center and less time at the perimeter of the open field compared to

As a free-living larval stage of a vertebrate, tadpoles are good subjects for the study of the development of physiological systems and the study of evolutionarily conserved, context-dependent responses to variable environments. While the basic components of innate and adaptive immune defenses in tadpoles are known, the impact of glucocorticoids on immune defenses in tadpoles is not well-studied. We completed four experiments to assess effects of elevation of corticosterone on humoral innate defenses and antibody-mediated immunity in southern leopard frog tadpoles (Lithobates sphenocephalus). To test humoral innate defense within the tadpoles exposed to short-term and long-term elevation of glucocorticoids, we exposed tadpoles to exogenous corticosterone for different lengths of time in each experiment (0-84 days). We used bacterial killing assays to assess humoral innate immune defense. To test antibody-mediated immune responses, we again exposed tadpoles to exogenous corticosterone, while also exposing them

Consecutive exposures to different pathogens are highly prevalent and often alter the host immune response. However, it remains unknown how a secondary bacterial infection affects an ongoing adaptive immune response elicited against primary invading pathogens. We demonstrated that recruitment of Sca-1+ monocytes into lymphoid organs during Salmonella Typhimurium (STm) infection disrupted pre-existing germinal center (GC) reactions. GC responses induced by influenza, plasmodium, or commensals deteriorated following STm infection. GC disruption was independent of the direct bacterial interactions with B cells and instead was induced through recruitment of CCR2-dependent Sca-1(+) monocytes into the lymphoid organs. GC collapse was associated with impaired cellular respiration and was dependent on TNF alpha and IFN gamma, the latter of which was essential for Sca-1(+) monocyte differentiation. Monocyte recruitment and GC disruption also occurred during LPS-supplemented vaccination and Listeria monocytogenes infec

Corticosteroid stress hormones drive a multitude of adaptations in the brain. Hypothalamic corticotropin-releasing hormone (CRH) neurons control the circulating levels of corticosteroid stress hormones in the body and are themselves highly sensitive to corticosteroids. CRH neurons have been shown to undergo various adaptions in response to acute stress hormone elevations. However, their structural and physiological changes under chronically elevated corticosterone are less clear. To address this, we determined the structural and functional changes in CRH neurons in the paraventricular nucleus of the hypothalamus following 14 days of corticosterone treatment. We find that prolonged corticosterone elevation reduces CRH neuron intrinsic excitability as measured by summation of subthreshold postsynaptic depolarisations and spiking output. We find that under normal conditions, CRH neurons have a relatively compact and simple dendritic arbor, with a low density of somatic and dendritic spines. Interestingly, the ax

Vitamin A and its active metabolite, retinoic acid (RA), play a key role in the maintenance of cognitive functions in the adult brain. Depletion of RA using the vitamin A deficiency (VAD) model in Wistar rats leads to spatial memory deficits in relation to elevated intrahippocampal basal corticosterone (CORT) levels and increased hippocampal 11 beta-hydroxysteroid dehydrogenase type 1 (11 beta-HSD1) activity. All of these effects are normalised by vitamin A supplementation. However, it is unknown whether vitamin A status also modulates contextual fear conditioning (CFC) in a glucocorticoid-associated fear memory task dependent on the functional integrity of the hippocampus. In the present study, we investigated the impact of VAD and vitamin A supplementation in adult male rats on fear memory processing, plasma CORT levels, hippocampal retinoid receptors and 11 beta-HSD1 expression following a novelty-induced stress. We also examined whether vitamin A supplementation or a single injection of UE2316, a selectiv

Early experiences produce effects that may persist throughout life. Therefore, to understand adult phenotype, it is important to investigate the role of early environmental stimuli in adult behavior and health. Artificial light at night (LAN) is an increasingly common phenomenon throughout the world. However, animals, including humans, evolved under dark night conditions. Many studies have revealed affective, immune, and metabolic alterations provoked by aberrant light exposure and subsequent circadian disruption. Pups are receptive to entraining cues from the mother and then light early during development, raising the possibility that the early life light environment may influence subsequent behavior. Thus, to investigate potential influences of early life exposure to LAN on adult phenotype, we exposed mice to dim (similar to 5 lux; full spectrum white light) or dark (similar to 0 lux) nights pre- and/or postnatally. After weaning at 3 weeks of age, all mice were maintained in dark nights until adulthood (9 

Many cytotoxic chemotherapeutics elicit a proinflammatory response which is often associated with chemotherapy-induced behavioral alterations. The immune system is under circadian influence; time-of-day may alter inflammatory responses to chemotherapeutics. We tested this hypothesis by administering cyclophosphamide and doxorubicin (Cyclo/Dox), a common treatment for breast cancer, to female BALB/c mice near the beginning of the light or dark phase. Mice were injected intravenously with Cyclo/Dox or the vehicle two hours after lights on (zeitgeber time (ZT2), or two hours after lights off (ZT14). Tissue was collected 1, 3, 9, and 24 hours later. Mice injected with Cyclo/Dox at ZT2 lost more body mass than mice injected at ZT14. Cyclo/Dox injected at ZT2 increased the expression of several pro-inflammatory genes within the spleen; this was not evident among mice treated at ZT14. Transcription of enzymes within the liver responsible for converting Cyclo/Dox into their toxic metabolites increased among mice inje

We analysed the effects of cold stress (19 +/- 1 degrees C, 6h /day, from the first to the seventh day of life) applied to specific pathogen free (SPF) chickens. On experimental Day 1 (ED1), chicks were divided into four groups: C (not infected and kept under thermoneutral condition); CS (not infected and cold stressed); PC (Salmonella Heidelberg (SH) infected and kept under thermoneutral condition) and PCS (SH infected and cold stressed). High concentrations of corticosterone were found in the cold stressed birds on ED7 and ED21, with a greater increase in birds of the PCS group. Stress or non-stressed SH-infected birds had high levels of norepinephrine on ED21. On ED21, an increased percentage and number of SH were found in birds of the PCS group. On ED7, a decrease in macrophages presenting MHCII, CD8(+) and CD8(+) cells was observed in the chickens of the CS group. Decrease was observed in CD3(+) cells in the birds of the PCS group and increase in macrophages presenting MHCII cells and of the CD4(+)/CD8(+

Exogenous glucocorticoid administration results in hyperglycemia, insulin resistance, hepatic dyslipidemia, and hypertension, a constellation of findings known as Cushing's syndrome. These effects are mediated by the glucocorticoid receptor (GR). Because GR activation in liver and adipose has been implicated in metabolic syndrome (MS), we wanted to determine the role of GR in these tissues in the development of MS. Because GR knockout (KO) mice (whole-body KO) exhibit perinatal lethality due to respiratory failure, we generated tissue-specific (liver or adipose) GRKO mice using cre-lox technology. Real-time PCR analysis of liver mRNA from dexamethasone-treated wildtype (WT) and liver GRKO mice indicated that hepatic GR regulates the expression of key genes involved in gluconeogenesis and glycogen metabolism. Interestingly, we have observed that liver-specific deletion of GR resulted in a significant increase in mRNA expression of key genes involved in gluconeogenesis and glycogen metabolism in kidney tissue, 

Intermittent social defeat stress engenders persistent neuroadaptations and can result in later increased cocaine taking and seeking. However, there are individual differences in stress-escalated cocaine self-administration behavior, which may be a direct result of individual differences in the manner in which rats experience social defeat stress.  The present study dissected the discrete behavioral phases of social defeat and analyzed which behavioral characteristics may be predictive of subsequent cocaine self-administration.  Male Long-Evans rats underwent nine intermittent social defeat episodes over 21 days in a three-compartment apparatus permitting approach to and escape from a confrontation with an aggressive resident rat. Rats then self-administered intravenous cocaine, which culminated in a 24-h unlimited access binge." Behaviors during social defeat and cocaine self-administration were evaluated by principal component analysis (PCA).

Humans live, eat, and become overweight/obese in complex surroundings where there are many available food choices. Prenatal exposure to poor food choices predisposes offspring to increased negative health risks, including obesity. Many animal experiments have analyzed intergenerational body weight parameters in an environment without food choices, which may not be directly translatable to the human food environment. In this study, offspring from mothers with a defined high-fat diet (HFD) or low-fat diet (LFD) were arbitrarily assigned to either an exclusively LFD or HFD or to a diet where they have a choice between LFD and HFD (choice diet). Offspring displayed negative outcomes of increased body weight, body fat, serum leptin, and blood glucose levels when given the choice diet compared with offspring on the LFD. Conversely, improved energy expenditure was found for offspring given the choice diet compared with offspring from HFD dams given LFD. In addition, maternal diet-specific influences on offspring met

It is well established that corticosterone (CORT) enhances memory consolidation of emotionally arousing experiences. Despite emotional memories being usually referred to as well remembered for long periods, there are no studies that have investigated the effects of CORT in modulating the duration and specificity of memory. In the present study, we trained Wistar rats in a single-trial contextual fear conditioning protocol and injected CORT (0.3, 1.0 or 3.0 mg/kg), immediately after training, to investigate its effects on memory consolidation. Rats were tested 2 and 29 days after the training session or only 29 days after training to assess recent or remote memory. Our results show that animals tested for recent memory discriminated the training context from a novel one, while those tested only for remote memory generalized the fear response to both contexts. Animals tested for remote memory after being tested for recent memory were able to discriminate both contexts. These results support the literature regar

Microglia in the mediobasal hypothalamus (MBH) respond to inflammatory stimuli and metabolic perturbations to mediate body composition. This concept is well studied in the context of high fat diet induced obesity (HFDO), yet has not been investigated in the context of cachexia, a devastating metabolic syndrome characterized by anorexia, fatigue, and muscle catabolism. We show that microglia accumulate specifically in the MBH early in pancreatic ductal adenocarcinoma (PDAC)-associated cachexia and assume an activated morphology. Furthermore, we observe astrogliosis in the MBH and hippocampus concurrent with cachexia initiation. We next show that circulating immune cells resembling macrophages infiltrate the MBH. PDAC-derived factors induced microglia to express a transcriptional profile in vitro that was distinct from that induced by lipopolysaccharide (LPS). Microglia depletion through CSF1-R antagonism resulted in accelerated cachexia onset and increased anorexia, fatigue, and muscle catabolism during PDAC. 

Climate change is causing increases in temperature and in the frequency of extreme weather events. Under this scenario, organisms should maintain or develop strategies to cope with environmental fluctuations, such as the capacity to modify growth trajectories. However, altering growth can have negative consequences for organisms' fitness.  Here, we investigated the metabolic alterations induced by compensatory growth during the larval development of the common frog (Rana temporaria), quantifying changes in oxidative stress, corticosterone levels and telomere length. We induced compensatory growth responses by exposing frog embryos to cold conditions (i.e. a 'false spring' scenario), which cause a delay in hatching. Once hatched, we reared larvae at two different photoperiods (24:0, representing the natural photoperiod of larvae, and 18:6) to test also for the interactive effects of light on growth responses.  Larvae experiencing delayed hatching showed fast compensatory responses and reached larger size at me

In the stomach, chronic inflammation causes metaplasia and creates a favorable environment for the evolution of gastric cancer. Glucocorticoids are steroid hormones that repress proinflammatory stimuli, but their role in the stomach is unknown. In this study, we show that endogenous glucocorticoids are required to maintain gastric homeostasis. Removal of circulating glucocorticoids in mice by adrenalectomy resulted in the rapid onset of spontaneous gastric inflammation, oxyntic atrophy, and spasmolytic polypeptide-expressing metaplasia (SPEM), a putative precursor of gastric cancer. SPEM and oxyntic atrophy occurred independently of lymphocytes. However, depletion of monocytes and macrophages by clodronate treatment or inhibition of gastric monocyte infiltration using the Cx3cr1 knockout mouse model prevented SPEM development. Our results highlight the requirement for endogenous glucocorticoid signaling within the stomach to prevent spontaneous gastric inflammation and metaplasia, and suggest that glucocortic

Background: Studies in clinical populations and preclinical models have shown that prenatal alcohol exposure (PAE) is associated with impairments in the acquisition, consolidation and recall of information, with deficits in hippocampal formation-dependent learning and memory being a common finding. The glucocorticoid receptor (GR), mineralocorticoid receptor (MR), and extracellular signal-regulated kinase 2 (ERK2) are key regulators of hippocampal formation development, structure and functioning and, thus, are potential mediators of PAE's effects on this brain region. In the present studies, we employed a well-characterized mouse model of PAE to identify biochemical mechanisms that may underlie activity-dependent learning and memory deficits associated with PAE.  Methods: Mouse dams consumed either 10% (w/v) ethanol in 0.066% (w/v) saccharin (SAC) or 0.066% (w/v) SAC alone using a limited (4-h) access, drinking-in-the-dark paradigm. Male and female offspring (similar to 180-days of age) were trained using a d

Heat stress has a relevant effect on animal health and productivity. Stress and environmental changes can contribute to disease development, such as avian necrotic enteritis (NE). The goal of this study was to analyze the effects of heat stress applied to broiler chickens in an experimental model of co-infection with Clostridium perfringens and Eimeria spp. Therefore, the current study was designed to analyze the effect of heat stress to broiler chickens in an experimental model of infection or co-infection with Clostridium perfringens and Eimeria spp. C. perfringens was given in the poultry feed and the Eimeria infection was induced by gavage with a live oocysts vaccine dose 30 times higher than the manufacturer recommendation. We observed a reduction in the secretory IgA concentration in the jejunum and ileum in heat-stressed chickens compared to non-stressed chickens. Decreased maximum scores of intestinal necrosis, crypt abscesses and transmural lesions were observed in the heat-stressed chickens co-infec

OBJECTIVE: Although epilepsies and neurodegenerative disorders show pathophysiological similarities, their direct functional associations are unclear. Here, we tested the hypothesis that experimental seizures can induce tau hyperphosphorylation and amyloidogenic modifications over time, with intersections with neuroinflammation. METHODS: We used a model of mesial temporal lobe epilepsy (MTLE) where unilateral intrahippocampal injection of kainic acid (KA) in C57BL/6 mice elicits epileptogenesis and spontaneous focal seizures. We used a model of generalized status epilepticus (SE) obtained by intraperitoneal KA injection in C57BL/6 mice. We performed analyses and cross-comparisons according to a schedule of 72 h, 1 week, and 8 weeks after KA injection. RESULTS: In experimental MTLE, we show AT100, PHF1, and CP13 tau hyperphosphorylation during epileptogenesis (72 h-1 week) and long-term (8 weeks) during spontaneous seizures in the ipsilateral hippocampi, the epileptogenic zone. These pathological modifications

Glucocorticoids (GCs) are metabolic hormones that promote catabolic processes, which release stored energy and support high metabolic demands such as during prolonged flights of migrating birds. Dietary antioxidants (e.g. anthocyanins) support metabolism by quenching excess reactive oxygen species produced during aerobic metabolism and also by activating specific metabolic pathways. For example, similar to GCs' function, anthocyanins promote the release of stored energy, although the extent of complementarity between GCs and dietary antioxidants is not well known. If anthocyanins complement GCs functions, birds consuming anthocyanin-rich food can be expected to limit the secretion of GCs when coping with a metabolically challenging activity, avoiding the exposure to potential hormonal detrimental effects. We tested this hypothesis in European starlings (Sturnus vulgaris) flying in a wind tunnel. We compared levels of corticosterone, the main avian GC, immediately after a sustained flight and at rest for birds

2,3,5-trimethyl-3-thiazoline (TMT) is a chemical compound that is extracted from red fox urine and can be used to artificially simulate the presence of a predator. The purpose of this study was to test the hypothesis that TMT would block entry into torpor in the calorically restricted C57B1/6 mouse. We first demonstrated that TMT induced fear in the mouse. Exposure to TMT induced an acute freeze response (67.2 +/- 6.7% of time), as compared to 6.7 +/- 1.7% when exposed to water. Further, exposure to TMT for 30 min led to elevated circulating corticosterone levels, 377 +/- 33 ng/ml, as compared to 29 +/- 4 ng/ml when exposed to water. When mice were exposed to TMT during the dark or light phase, body temperature (Tb) dropped by 1.7 +/- 0.9 degrees C and 0.7 +/- 1.1 degrees C, respectively, over the first 110 min after exposure. To determine whether TMT influences daily torpor, mice were calorically restricted and exposed to either water or TMT. Mice were exposed 30 min before the start of torpor, determined by

Aim Although cognitive deficits commonly co-occur with stress-related emotional disorders, effect of procognitive drugs such as histaminergic H-3 receptor antagonists are scarcely studied on memory retrieval in stress condition. Methods Experiment 1. Memory of two successive spatial discriminations (D1 then D2) 24 hours after learning was studied in a four-hole board in mice. H3 receptor antagonist ciproxifan (ip 3 mg/kg) and acute stress (three electric footshocks; 0.9 mA; 15 ms) were administered 30 and 15 minutes respectively before memory retrieval test. Fos immunostaining was performed to evaluate the neural activity of several brain areas. Experiment 2. Effects of ciproxifan and acute stress were evaluated on anxiety-like behavior in the elevated plus maze and glucocorticoid activity using plasma corticosterone assay. Results Experiment 1. Ciproxifan increased memory retrieval of D2 in nonstress condition and of D1 in stress one. Ciproxifan mitigated the stress-induced increase of Fos expression in the 

A prior history of excessive drinking induces a negative affective state in both humans and laboratory rodents, the manifestation of which varies with the age of drinking-onset. In adolescent male mice, negative affect incubates over the course of a 30-day alcohol withdrawal period. In contrast, the negative affect exhibited by adult male mice is robust at 1 day withdrawal, but dissipates with the passage of time. As females tend to consume more alcohol than males, we aimed to explore the affective disturbances exhibited by adolescent and adult C57BL/6J mice of both sexes during more protracted alcohol withdrawal and to relate any behavioral changes observed to plasma corticosterone levels as a biochemical index of stress. Male and female, adolescent and adult, mice were subjected to 14 consecutive days of binge alcohol-drinking using a multi-bottle-choice Drinking-in-the-Dark (DID) procedure (5, 10, 20 and 40%v/v). Age- and sex-matched control mice consumed water only. On either withdrawal day 1 or 70, subgr

Hepatic glutathione synthesis and antioxidant protection are critically important for efficient detoxification processes in response to metabolic challenges. However, this biosynthetic pathway, regulated by nuclear factor (erythroid-derived 2)-like 2 (Nrf2), previously demonstrated paradoxical repression following exposure to glucocorticoid stress hormones in cultured hepatic cells. Therefore, the present study used an in vivo model of sub-acute psychological stress to investigate the relationship between hepatic corticosteroid regulation and antioxidant systems. Male Wistar rats were kept under control conditions or subjected to six hours of restraint stress applied for 1 or 3 days (n = 8 per group) after which the liver was isolated for assays of oxidative/nitrosative status and expression of corticosteroid regulatory and Nrf2-antioxidant response element pathway members. A single stress exposure produced a significant increase in the expression of corticosterone reactivator, 11-beta-hydroxysteroid dehydrog

Altered working and sleeping schedules during the COVID-19 pandemic likely impact our circadian systems. At the molecular level, clock genes form feedback inhibition loops that control 24-hr oscillations throughout the body. Importantly, core clock genes also regulate microglia, the brain resident immune cell, suggesting circadian regulation of neuroimmune function. To assess whether circadian disruption induces neuroimmune and associated behavioral changes, we mimicked chronic jetlag with a chronic phase advance (CPA) model. 32 adult male C57BL/6J mice underwent 6-hr light phase advance shifts every 3 light/dark cycles (CPA) 14 times or were maintained in standard light/dark cycles (control). CPA mice showed higher behavioral despair but not anhedonia in forced swim and sucrose preferences tests, respectively. Changes in behavior were accompanied by altered hippocampal circadian genes in CPA mice. Further, CPA suppressed expression of brain-derived neurotrophic factor (BDNF) and pro-inflammatory cytokine int

Chronic, sustained exposure to stressors can profoundly affect tissue homeostasis, although the mechanisms by which these changes occur are largely unknown. Here we report that the stress hormone corticosterone-which is derived from the adrenal gland and is the rodent equivalent of cortisol in humans-regulates hair follicle stem cell (HFSC) quiescence and hair growth in mice. In the absence of systemic corticosterone, HFSCs enter substantially more rounds of the regeneration cycle throughout life. Conversely, under chronic stress, increased levels of corticosterone prolong HFSC quiescence and maintain hair follicles in an extended resting phase. Mechanistically, corticosterone acts on the dermal papillae to suppress the expression of Gas6, a gene that encodes the secreted factor growth arrest specific 6. Restoring Gas6 expression overcomes the stress-induced inhibition of HFSC activation and hair growth. Our work identifies corticosterone as a systemic inhibitor of HFSC activity through its effect on the nich

The molecular circadian clock is a self-regulating transcription/translation cycle of positive (Bmal1, Clock/Npas2) and negative (Per1,2,3, Cry1,2) regulatory components. While the molecular clock has been well characterized in the body's master circadian pacemaker, the hypothalamic suprachiasmatic nucleus (SCN), only a few studies have examined both the positive and negative clock components in extra-SCN brain tissue. Furthermore, there has yet to be a direct comparison of male and female clock gene expression in the brain. This comparison is warranted, as there are sex differences in circadian functioning and disorders associated with disrupted clock gene expression. This study examined basal clock gene expression (Per1, Per2, Bmal1 mRNA) in the SCN, prefrontal cortex (PFC), rostral agranular insula, hypothalamic paraventricular nucleus (PVN), amygdala, and hippocampus of male and female rats at 4-h intervals throughout a 12:12 h light:dark cycle. There was a significant rhythm of Per1, Per2, and Bmal1 in t

Background: Stress during pregnancy and maternal inflammation are two common prenatal factors that impact offspring development. Asthma is the leading chronic condition complicating pregnancy and a common source of prenatal stress and inflammation.  Objective: The goal of this study was to characterize the developmental impact of repeated allergic asthma inflammation during pregnancy on offspring behavioral outcomes and brain inflammation.  Methods: Pregnant female C57BL/6 mice were sensitized with ovalbumin (OVA) or PBS vehicle control and then randomly assigned to receive daily aerosol exposures to the same OVA or PBS treatment during early, gestational days (GD) 2-GD9, or late pregnancy, GD10-GD17. Maternal sera were collected after the first and last aerosol induction regimen and measured for concentrations of corticosterone, anti-OVA IgE, and cytokine profiles. Ju-venile male and female offspring were assessed for locomotor and social behaviors and later as adults assessed for anxiety-like, and marble bu

Multiple sclerosis (MS) is more common in western countries with diet being a potential contributing factor. Here we show that intermittent fasting (IF) ameliorated clinical course and pathology of the MS model, experimental autoimmune encephalomyelitis (EAE). IF led to increased gut bacteria richness, enrichment of the Lactobacillaceae, Bacteroidaceae, and Prevotellaceae families and enhanced antioxidative microbial metabolic pathways. IF altered T cells in the gut with a reduction of IL-17 producing T cells and an increase in regulatory T cells. Fecal microbiome transplantation from mice on IF ameliorated EAE in immunized recipient mice on a normal diet, suggesting that IF effects are at least partially mediated by the gut flora. In a pilot clinical trial in MS patients, intermittent energy restriction altered blood adipokines and the gut flora resembling protective changes observed in mice. In conclusion, IF has potent immunomodulatory effects that are at least partially mediated by the gut microbiome.

Stimuli perceived as stressful by animals increase glucocorticoid secretion over basal levels. This is an adaptive response that by altering energy metabolism and animal behavior facilitates survival during acute stress. Secretion of corticosterone increases in adult insectivorous bird species after a short period of adverse weather conditions, which may determine a decreased availability of insect prey as well as thermoregulatory stress. Hormone response to stress in altricial nestlings is not yet clear. In some species (e.g. northern mockingbird, white-crowned sparrow) early age nestlings show a reduced or null response to stress stimulation, and the hypothalamus-pituitary-adrenal (HPA) axis seems to be fully active only at an age close to independence. In other species (e.g. barn swallow, canaries) the HPA axis seems to be active even in young nestlings. However, most of the data refer to experimentally induced stress while the physiological response to natural environmental perturbations has been scarcely

Knowledge of animals' hormonal status is important for conservation studies in wild or semi-free-ranging conditions as well as for behavioural and clinical experiments conducted in laboratory research, mostly performed on rats and mice. Faecal sampling is a useful non-invasive method to obtain steroid hormone assessments. Nevertheless, in laboratory studies, unlike other contexts, faecal sampling is less utilised. One of the issues raised is the necessity to collect samples belonging to different animals, separately. Usually, researchers using faecal sampling solve this problem through the isolation of animals or taking the cage rather than single animal as unit of study. These solutions though, could lead to unreliable measurements, and cannot be applied in many studies. Our aim was to show the biological reliability of individual faecal corticosterone metabolite (FCM) assessments in socially housed male and female Wistar rats. We analytically validated the enzyme immunoassay kit used for FCM assessments. Th

Neuropsychiatric disturbances (NPDs) are considered hallmarks of Alzheimer's disease (AD). Nevertheless, treatment of these symptoms has proven difficult and development of safe and effective treatment options is hampered by the limited understanding of the underlying pathophysiology. Thus, robust preclinical models are needed to increase knowledge of NPDs in AD and develop testable hypotheses and novel treatment options. Abnormal activity of the hypothalamic-pituitary-adrenal (HPA) axis is implicated in many psychiatric symptoms and might contribute to both AD and NPDs development and progression. We aimed to establish a mechanistic preclinical model of NPD-like behavior in the APPPS1 mouse model of AD and wildtype (WT) littermates. In APPPS1 and WT mice, we found that chronic stress increased anxiety-like behavior and altered diurnal locomotor activity suggestive of sleep disturbances. Also, chronic stress activated the HPA axis, which, in WT mice, remained heightened for additional 3 weeks. Chronic stress 

Adipose tissue secretes numerous cytokines (termed 'adipokines') that have known or hypothesized actions on skeletal muscle. The majority of adipokines have been implicated in the pathological link between excess adipose and muscle insulin resistance, but approximately half also have documented in vitro effects on myogenesis and/or hypertrophy. This complexity suggests a potential dual role for adipokines in the regulation of muscle mass in homeostasis and the development of pathology. In this study, we used lipodystrophic 'fat-free' mice to demonstrate that adipose tissue is indeed necessary for the development of normal muscle mass and strength. Fat-free mice had significantly reduced mass ( approximately 15%) and peak contractile tension ( approximately 20%) of fast-twitch muscles, a slowing of contractile dynamics and decreased cross-sectional area of fast twitch fibres compared to wild-type littermates. These deficits in mass and contractile tension were fully rescued by reconstitution of approximately 1

Background: Melancholic depression, described also as endogenous depression, is a mood disorder with distinctive specific psychopathological features and biological homogeneity, including anhedonia, circadian variation of mood, psychomotor activation, weight loss, diurnal cortisol changes, and sleep disturbances. Although several hypotheses have been proposed, the etiology of this disorder is still unknown.  Methods: Behavioral, electrophysiological and biochemical approaches were used to characterize the emotional phenotype, serotonergic and noradrenergic electrical activity, and corticosterone in melatonin MT1 receptor knockout mice and their wild type counterparts, during both light and dark phases.  Results: Melatonin MT1 receptor knockout mice have decreased mobility in the forced swim and tail suspension tests as well as decreased sucrose consumption, mostly during the dark/inactive phase. These mood variations are reversed by chronic treatment with the tricyclic antidepressant desipramine. In addition,

Stimulant drugs produce reward but also activate stress-responsive systems. The corticotropin-releasing factor (CRF) and the related hypothalamus-pituitary-adrenal (HPA) axis stress-responsive systems are activated by stimulant drugs. However, their role in stimulant drug-induced reward remains poorly understood. Herein, we report that CRF1 receptor-deficient (CRF1-/-), but not wild-type, mice show conditioned place preference (CPP) responses to a relatively low cocaine dose (5 mg/kg, i.p.). Conversely, wild-type, but not CRF1-/-, mice display CPP responses to a relatively high cocaine dose (20 mg/kg, i.p.), indicating that CRF1 receptor-deficiency alters the rewarding effects of cocaine. Acute pharmacological antagonism of the CRF1 receptor by antalarmin also eliminates cocaine reward. Nevertheless, CRF1-/-mice display higher stereotypy responses to cocaine than wild-type mice. Despite the very low plasma corticosterone concentration, CRF1-/-mice show higher nuclear glucocorticoid receptor (GR) levels in the

Overgeneralized fear has long been implicated in generalized anxiety and post-traumatic stress disorder, however, time-dependent mechanisms underlying memory retrieval are still not completely understood. Previous studies have revealed that stronger fear conditioning training protocols are associated with both increased post-training corticosterone (CORT) levels and fear responses at later retrieval tests. Here we used contextual fear conditioning (CFC) to investigate the relationship between post-training CORT levels and memory specificity in different retrieval timepoints. Wistar rats were exposed to CFC training with increasing footshock intensities (0.3, 0.6 or 1.0mA) and had their blood collected 30 min afterwards to measure post-training plasma CORT. After 2, 14 or 28 days, rats were tested for memory specificity either in the training or in the novel context. Regression analysis was used to verify linear and non-linear interactions between CORT levels and freezing. Higher footshock intensities increase

Background. African grey parrots (Psittacus erithacus) are kept as pets and are frequently hand-reared. It has been observed that hand-reared African grey parrots may develop behavioral disorders such as feather damaging behavior (FDB). It is well known that chronic stress is involved in behavioral disorders in captive parrots. The main glucocorticoid in birds is corticosterone; its quantification provides information about adrenocortical activity and is considered to be a reliable indicator of stress levels in birds. We analyzed the differences in the excretion of corticosterone metabolites (CM) in the droppings of African grey parrots characterized by: 1. different rearing histories (parent rearing vs. hand rearing); and 2. the presence or absence of FDB in hand-reared parrots.  Methods. A total of 82 African grey parrots that were kept in captivity were considered. According to breeding methods, three groups of birds were defined: 1. The parent-reared (PR) parrots included birds kept in pairs (n = 30 pairs

Understanding the extent of overlap between life-history stages is fundamental to understanding full-life cycle biology, especially for migratory species. Testosterone levels vary throughout the annual cycle in seasonally reproducing vertebrates. In migratory songbirds, testosterone increases associated with breeding preparation may overlap with the vernal migratory period; however, this overlap remains largely unexplored. We test the hypothesis that both circulating testosterone and the capacity to elevate testosterone increases throughout vernal migration in long-distance songbird migrants. Here we relate testosterone in songbirds sampled en route with the stable hydrogen isotope ratios in their feathers as a metric of breeding ground proximity. We determined the capacity to elevate testosterone using field gonadotropin-releasing hormone bioassays and related this to feather hydrogen ratios as well. Males that were closer to their breeding grounds had higher circulating testosterone, whereas there was no re

Preparation for breeding may overlap extensively with vernal migration in long-distance migratory song-birds. Testosterone plays a central role in mediating this transition into breeding condition by facilitating changes to physiology and behavior. While changes in testosterone levels are well studied in captive migrants, these changes are less well known in free-living birds. We examined testosterone levels in free-living Nearctic-Neotropical migrants of three species during their vernal migration. Testosterone levels increased during the migratory period in males of all three species but significantly so in only two. Testosterone levels in females remained the same throughout their migration. Our results support the extensive overlap between vernal migration and breeding preparation in male songbirds. The pattern of testosterone changes during vernal migration is far from clear in females. (C) 2015 Elsevier Inc. All rights reserved.



Activation of the hypothalamic-pituitary-adrenal axis results in the release of hormones from the adrenal glands, including glucocorticoids and mineralocorticoids. The physiological association between corticosteroids and cardiac disease is becoming increasingly recognized; however, the mechanisms underlying this association are not well understood. To determine the biological effects of corticosteroids on the heart, we investigated the impact of adrenalectomy in C57BL/6 male mice. Animals were adrenalectomized (ADX) at 1 month of age and maintained for 3-6 months after surgery to evaluate the effects of long-term adrenalectomy on cardiac function. Morphological evaluation suggested that ADX mice showed significantly enlarged hearts compared with age-matched intact controls. These changes in morphology correlated with deficits in left ventricular (LV) function and electrocardiogram (ECG) abnormalities in ADX mice. Correlating with these functional defects, gene expression analysis of ADX hearts revealed aberr

Clinical evidence indicates that patients with temporal lobe epilepsy (TLE) often show differential outcomes of comorbid conditions in relation to the lateralization of the seizure focus. A particularly strong relationship exists between the side of seizure focus and the propensity for distinct reproductive endocrine comorbidities in women with TLE. Therefore, here we evaluated whether targeting of left or right dorsal hippocampus for intrahippocampal kainic acid (IHKA) injection, a model of TLE, produces different outcomes in hippocampal granule cell dispersion, body weight gain, and multiple measures of reproductive endocrine dysfunction in female mice. One, two, and four months after IHKA or saline injection, in vivo measurements of estrous cycles and weight were followed by ex vivo examination of hippocampal dentate granule cell dispersion, circulating ovarian hormone and corticosterone levels, ovarian morphology, and pituitary gene expression. IHKA mice with right-targeted injection (IHKA-R) showed great

BackgroundThe incidence of obesity is rising, particularly among women. Microvascular dysfunction is more common with female sex, obesity, and hyperlipidemia and predicts adverse cardiovascular outcomes, but the molecular mechanisms are unclear. Because obesity is associated with mineralocorticoid receptor (MR) activation, we tested the hypothesis that MR in endothelial cells contribute to sex differences in resistance vessel dysfunction in response to cardiometabolic risk factors.  Methods and ResultsMale and female endothelial cell-specific MR knockout mice and MR-intact littermates were randomized to high-fat-diet-induced obesity or obesity with hyperlipidemia induced by adeno-associated virus-based vector targeting transfer of the mutant stable form (DY mutation) of the human PCSK9 (proprotein convertase subtilisin/kexin type 9) gene and compared with control diet. Female but not male mice were sensitive to obesity-induced endothelial dysfunction, whereas endothelial function was impaired in obese hyperli

Early life adversity impairs normal hippocampal function and connectivity in various mammalian species, including humans and rodents. According to the 'cumulative model' the number of early adversities can be summed up to determine the risk for developing psychopathology later in life. In contrast, the 'dimensional model' argues that 'Deprivation' and 'Threat' impact different developmental processes that should not be added in determining clinical outcomes. Here we examine these predictions in male and female mice exposed to a single adversity - limited bedding (LB) - versus mice exposed to multiple adversities - unpredictable postnatal stress (UPS) - focusing on microglia-mediated synaptic pruning in the developing hippocampus. Exposure to both LB and UPS reduced the ramification of microglia, impaired their ability to phagocytose synaptic material in vivo and ex vivo, and decreased expression of TREM2. Abnormal phagocytic activity was associated with increased spine density in CA1 pyramidal neurons that wa

Reptiles are the unique ectothermic amniotes, providing the key link between ectothermic anamniotes fish and amphibians, and endothermic birds and mammals; becoming an important group to study with the aim of providing significant knowledge into the evolutionary history of vertebrate immunity. Classification systems for reptiles' leukocytes have been described by their appearance rather than function, being still inconsistent. With the advent of modern techniques and the establishment of analytical protocols for snakes' blood by flow cytometry, we bring a qualitative and quantitative assessment of innate activities presented by snakes' peripheral blood leukocytes, thereby linking flow cytometric features with fluorescent and light microscopy images. Moreover, since corticosterone is an important immunomodulator in reptiles, hormone levels of all blood samples were measured. We provide novel and additional information which should contribute to better understanding of the development of the immune system of re

Adolescence is one of the critical periods of development and has great importance to health for an individual as an adult. Stressors or traumatic events during this period are associated with several psychiatric disorders as related to anxiety or depression and cognitive impairments, but whether negative experiences continue to hinder individuals as they age is not as well understood. We determined how stress during adolescence affects behavior and neurochemistry in adulthood. Using an unpredictable paradigm (2 stressors per day for 10 days) in Balb/c mice, behavioral, hormonal, and neurochemical changes were identified 20 days after the cessation of treatment. Adolescent stress increased motor activity, emotional arousal and vigilance, together with a reduction in anxiety, and also affected recognition memory. Furthermore, decreased serotonergic activity on hippocampus, hypothalamus and cortex, decreased noradrenergic activity on hippocampus and hypothalamus, and increased the turnover of dopamine in cortex

Background: In humans, functional magnetic resonance imaging (fMRI) cannot be used to its full potential to study the effects of deep-brain stimulation (DBS) on the brain due to safety reasons. Application of DBS in small animals is an alternative, but was hampered by technical limitations thus far. New Method: We present a novel setup that extends the range of available applications by studying animals in a clinical scanner. We used a 3 T-MRI scanner with a custom-designed receiver coil and a restrainer to measure brain activity in awake rats. DBS electrodes made of silver were used to minimize electromagnetic artifacts. Before scanning, rats were habituated to the restrainer. Results: Using our novel setup, we observed minor DBS-electrode artifacts, which did not interfere with brainactivity measurements significantly. Movement artifacts were also minimal and were not further reduced by restrainer habituation. Bilateral DBS in the dorsal part of the ventral striatum (dVS) resulted in detectable increases in

We used time-restricted feeding (TRF) to investigate whether microbial metabolites and the hunger hormone ghrelin can become the dominant entraining factor during chronic jetlag to prevent disruption of the master and peripheral clocks, in order to promote health. Therefore, hypothalamic clock gene and Agrp/Npy mRNA expression were measured in mice that were either chronically jetlagged and fed ad libitum, jetlagged and fed a TRF diet, or not jetlagged and fed a TRF diet. Fecal short-chain fatty acid (SCFA) concentrations, plasma ghrelin and corticosterone levels, and colonic clock gene mRNA expression were measured. Preventing the disruption of the food intake pattern during chronic jetlag using TRF restored the rhythmicity in hypothalamic clock gene mRNA expression of Reverb alpha but not of Arntl. TRF countered the changes in plasma ghrelin levels and in hypothalamic Npy mRNA expression induced by chronic jetlag, thereby reestablishing the food intake pattern. Increase in body mass induced by chronic jetla

Introduction: Cannabinoid hyperemesis syndrome is becoming a more prominently reported side effect of cannabis containing high-dose Delta(9)-tetrahydrocannabinol (THC) and designer cannabinoid drugs such as Spice." One active ingredient that has been found in "Spice" is 1-pentyl-3-(1-naphthoyl)indole (JWH-018), a synthetic full agonist of the cannabinoid 1 (CB1) receptor. In this study, we evaluated the potential of different doses of JWH-018 to produce conditioned gaping in rats, an index of nausea.

Rationale Dysregulation of the endocannabinoid (eCB) system by high doses of Delta(9)-tetrahydrocannabinol (THC) is hypothesized to generate a dysfunctional hypothalamic-pituitary-adrenal (HPA) axis contributing to cannabinoid hyperemesis syndrome (CHS). Objectives and methods Using the conditioned gaping model of nausea, we aimed to determine if pre-treatments that interfere with stress, or an anti-emetic drug, interfere with THC-induced nausea in male rats. The corticotropin-releasing hormone (CRH) antagonist, antalarmin, was given to inhibit the HPA axis during conditioning. Since eCBs inhibit stress, MJN110 (which elevates 2-arachidonylglycerol (2-AG)) and URB597 (which elevates anandamide (AEA)) were also tested. Propranolol (beta-adrenergic antagonist) and WAY-100635 (5-HT1A antagonist) attenuate HPA activation by cannabinoids and, therefore, were assessed. In humans, CHS symptoms are not alleviated by anti-emetic drugs, such as ondansetron (5-HT3 antagonist); however, benzodiazepines are effective. The

Limited information is available on suitable height of transport crates for turkeys. We compared behaviors and physiological indicators of four groups of 10 female turkeys each confined in either conventional (38.5 cm height) or experimental (77 cm height) crates during six commercial pre-slaughter transportations for 86 km (76 +/- 4 min) along two tracts with one-lane streets, crossroads, bends, roundabouts (S1 and S2) and a highway tract (H) between S1 and S2. Only 36% of birds in the higher crates maintained a standing position. In conventional versus experimental crates, the frequency of rising attempts was five/bird/hour versus less than one/bird/hour, while wing flapping was seven/bird/hour versus 20/bird/hour, and balance loss was one versus four/bird/hour. The behaviors of both groups differed significantly according to the route tract, with a lower frequency of stress-related behaviors at H. No scratches, fractures or hematomas were detected in any birds after transportation. Crate height had no sign

Monitoring the physiology of wild populations presents many technical challenges. Blood samples, long the gold standard of wildlife endocrinology studies, cannot always be obtained. The validation and use of non-plasma samples to obtain hormone data have greatly improved access to more integrated information about an organism's physiological state. Keratinous tissues like skin, hair, nails, feathers, or baleen store steroid hormones in physiologically relevant concentrations, are stable across decades, and can be used to retrospectively infer physiological state at prior points in time. Most protocols for steroid extraction employ physical pulverization or cutting of the sample, followed by mixing with a solvent. Such methods do produce repeatable and useful data, but low hormone yield and detectability issues can complicate research on small or rare samples. We investigated the use of keratinase, an enzyme that breaks down keratin, to improve the extraction and yield of corticosterone from vertebrate keratin

Rhodiola rosea L. (R. rosea) is an adaptogenic plant increasing body resistance to stress. Its efficacy has been evidenced mainly in chronic stress models, data concerning its effect in acute stress and underlying mechanisms being scarce. The objective was to investigate the effect of repeated doses of a R. rosea hydroethanolic root extract (HRE) on hypothalamic pituitary adrenal response in a murine model of acute mild stress and also the mechanisms involved. Stress response was measured in Balb/c mice having received by gavage HRE (5 g/kg) or vehicle daily for 2 weeks before being submitted to an acute mild stress protocol (open-field test then elevated plus maze). Corticosterone was measured in plasma from mandibular vein blood drawn before and 30, 60, and 90 min after initiation of the stress protocol. Mice were sacrificed at 90 min, and the hippocampus, prefrontal cortex, and amygdala were excised for high-frequency RT-PCR gene expression analysis. At 30 min after acute mild stress induction, corticoster

First evidence started to demonstrate the anxiolytic effects of low molecular weight peptides extracted from natural products, such as fish hydrolysate, but their underlying mechanisms remain to be elucidated. The objective of this study was to evaluate the effect of a chronic administration of fish hydrolysate on stress reactivity and to understand the mechanisms involved. Stress response (corticosterone secretion, expression of stress responsive genes) was measured in Balb/c mice supplemented with fish hydrolysate (300 mg/kg body weight) or vehicle daily for 7 days before being submitted to an acute mild stress protocol. Our results demonstrated that 30 min after stress induction, fish hydrolysate decreased corticosterone level compared to control mice. Moreover, fish hydrolysate supplementation modulated expression of stress responsive genes involved in hypothalamic pituitary adrenal axis regulation, circadian rhythm and aging process. These findings suggest that fish hydrolysate represents an innovative s

Mimicking the breast milk lipid composition appears to be necessary for infant formula to cover the brain's needs in n-3 PUFA. In this study, we evaluated the impact of partial replacement of vegetable oil (VL) in infant formula by dairy fat (DL) on docosahexaenoic acid (DHA) brain level, neuroplasticity and corticosterone in mice. Mice were fed with balanced VL or balanced DL diets enriched or not in DHA and arachidonic acid (ARA) from the first day of gestation. Brain DHA level, microglia number, neurogenesis, corticosterone and glucocorticoid receptor expression were measured in the offsprings. DL diet increased DHA and neuroplasticity in the brain of mice at postnatal day (PND) 14 and at adulthood compared to VL. At PND14, ARA and DHA supplementation increased DHA in VL but not in DL mice brain. Importantly, DHA and ARA supplementation further improved neurogenesis and decreased corticosterone level in DL mice at adulthood. In conclusion, dairy lipids improve brain DHA level and neuroplasticity. (C) 2016 

Physical confinement, or restraint, is a psychological stressor used in rodent studies. A single restraint episode elevates blood corticosterone levels, a hallmark of stress responses. Repeated restraint results in habituation (or desensitization), whereas chronic exposure to unpredictable stressors fails to induce habituation. Here, we provide our protocols and guidelines in using three mouse restraint models, namely prolonged restraint stress, repeated restraint stress, and chronic variable stress, to examine immunological homeostasis/competence, or lack thereof, under stress with or without habituation. For complete information on the generation and use of these protocols, please refer to Rudak et al. (2021).

BACKGROUND: Most Agouti viable yellow (Avy) mice display constitutive expression of agouti protein, which acts as an inverse agonist at the melanocortin receptor 4 (Mc4r), resulting in adult-onset obesity as well as an altered sensitivity to some drugs of abuse. We investigated the influence of excessive agouti expression on open-field locomotor response to daily 0.5 mg/kg (-)-freebase nicotine injections in 27 early adolescent and 27 young adult male Avy/a and a/a mice, and assessed the effects of nicotine administration (0.5 mg/kg) followed by open-field testing on serum corticosterone levels in a separate group of 25 young adult male Avy/a and a/a mice. FINDINGS: Young adult Avy/a mice displayed pronounced nicotine-induced hypolocomotion (a 24% reduction in distance traveled) compared to their a/a littermates. Early adolescent Avy/a mice did not differ from their a/a littermates or saline-matched controls in locomotion following nicotine administration. Young adult Avy/a mice also displayed increased thigm

African penguins (Spheniscus demersus) are an endangered species, with approximately 70,000 mature adults remaining in the wild. Population loss is linked to a combination of environmental and anthropogenic stressors. The aim of the study was to validate a commercially available enzyme immunoassay (EIA) to assess adrenal activity and measure the response to stressors in the feces of African penguins. Fecal samples (n = 609) were collected from 12 African penguins housed at Mystic Aquarium throughout their natural lifecycle, including breeding and molt, where measurable changes in fecal glucocorticoid metabolite (FGM) levels are predicted to occur. Fecal samples collected post-veterinary exam were used for biological validation. Longitudinal analysis shows a significant difference (p = <0.0001) between the average FGM levels during baseline and breeding season, 33.97 +/- 1.30 ng/g and 50.21 +/- 3.18 ng/g, respectively. Females displayed significantly higher FGM levels than males during both baseline (p = 0.038

MicroRNAs (miRNAs) are processed from primary miRNA transcripts (pri-miRNAs), many of which are annotated as long noncoding RNAs (lncRNAs). We assessed whether MIR205HG, the host gene for miR-205, has independent functions as an lncRNA. Comparing mice with targeted deletions of MIR205HG and miR-205 revealed a functional role for the lncRNA in the anterior pituitary. Mice lacking MIR205HG had a temporal reduction in Pit1 , growth hormone, and prolactin. This was mediated, in part, through the ability of this lncRNA to bind and regulate the transcriptional activity of Pit1 in conjunction with Zbtb20. Knockdown of MIR205HG in lactotropes decreased the expression of Pit1 , Zbtb20, prolactin, and growth hormone, while its overexpression enhanced the levels of these transcripts. The effects of MIR205HG on the pituitary were independent of miR-205. The data support a role for MIR205HG as an lncRNA that regulates growth hormone and prolactin production in the anterior pituitary.

The earliest effect of spaceflight is an alteration in vestibular function due to microgravity. Hypergravity exposure induced by centrifugation is also able to provoke motion sickness. The blood-brain barrier (BBB) is the crucial interface between the vascular system and the brain to ensure efficient neuronal activity. We developed experimental protocols of hypergravity on C57Bl/6JRJ mice to induce motion sickness and reveal its effects on the BBB. Mice were centrifuged at 2x g for 24 h. Fluorescent dextrans with different sizes (40, 70 and 150 kDa) and fluorescent antisense oligonucleotides (AS) were injected into mice retro-orbitally. The presence of fluorescent molecules was revealed by epifluorescence and confocal microscopies in brain slices. Gene expression was evaluated by RT-qPCR from brain extracts. Only the 70 kDa dextran and AS were detected in the parenchyma of several brain regions, suggesting an alteration in the BBB. Moreover, Ctnnd1, Gja4 and Actn1 were upregulated, whereas Jup, Tjp2, Gja1, Ac

As animals move through life history stages, energy requirements for each stage will vary. Both daily and annual variation in the glucocoriticoid hormones (specifically corticosterone, or CORT, in birds) helps provide the variable energy needed through life history stages. In many bird species, CORT is higher in the breeding season when energy demands can be quite high and is often lower in the non-breeding season. Additionally, CORT has a role to play in the response to stressful stimuli and the level to which CORT is elevated following stressful events can vary through the annual cycle as well. Here we report on baseline and stress-induced CORT levels in both sexes of northern cardinals, Cardinalis cardinal's, a non-migrating, year-round territorial species across life history stages. Corticosterone is overall higher in the non-breeding season than the breeding season in both sexes. Males tend to have higher levels of stress-induced CORT than females, although the observed patterns are complex. Our findings

Time-restricted feeding ameliorates the deleterious effects of a high-fat diet on body weight and metabolism in young adult mice. Because obesity is highly prevalent in the middle-aged population, this study tested the hypothesis that time-restricted feeding alleviates the adverse effects of a high-fat diet in male middle-aged (12 months) mice. C57BL6/J mice were fed one of three diets for 21-25 weeks: 1) high-fat diet (60% total calories from fat) ad-libitum (HFD-AL), 2) HFD, time-restricted feeding (HFD-TRF), and 3) low-fat diet (10% total calories from fat) ad-libitum (LFD-AL) (n = 15 each). HFD-TRF mice only had food access for 8 h/day during their active period. HFD-TRF mice gained significantly less weight than HFD-AL mice (similar to 20% vs 55% of initial weight, respectively). Caloric intake differed between these groups only during the first 8 weeks and accounted for most but not all of their body weight difference during this time. TRF of a HFD lowered glucose tolerance in terms of incremental area 

Polybrominated diphenyl ethers (PBDEs) have been previously shown to alter various endocrine biosynthetic pathways. Growing epidemiological evidence suggests that PBDEs alter cardiovascular function. The goal of this study was to examine the effects of BDE-47 on adrenal corticosteroid pathways that play vital roles in cardiovascular homeostasis and pathophysiology. The effect of BDE-47 on aldosterone and cortisol secretion was characterized in a human adrenocortical cell line. HAC15 cells were exposed to various concentrations of BDE-47 (1 nM to 100 mu M). Cell viability, corticosteroid secretion, gene expression of enzymes involved in corticosteroid synthesis, and metabolic activity was examined. Additionally, Sprague Dawley male rats were orally exposed to BDE-47 (10 or 100 mu g/kg), 5 days per week for 16 weeks. Organ weights and plasma corticosteroid levels were measured. In HAC15 cells, basal and stimulated aldosterone and cortisol secretion was significantly increased by BDE-47. Gene expression of sever

Hypoglycemia-associated autonomic failure (HAAF) is a maladaptive failure in glucose counterregulation in persons with diabetes (PWD) that is caused by recurrent exposure to hypoglycemia. The adipokine leptin is known to regulate glucose homeostasis, and leptin levels fall following exposure to recurrent hypoglycemia. Yet, little is known regarding how reduced leptin levels influence glucose counterregulation, or if low leptin levels are involved in the development of HAAF. The purpose of this study was to determine the effect of hypoleptinemia on the neuroendocrine responses to hypoglycemia. We utilized two separate experimental paradigms known to induce a hypoleptinemic state: 60% caloric restriction (CR) in mice and three days of recurrent hypoglycemia (3dRH) in rats. A sub-set of animals were also treated with leptin (0.5-1.0 mu g/g) during the CR or 3dRH periods. Neuroendocrine responses to hypoglycemia were assessed 60 min following an IP insulin injection on the terminal day of the paradigms. CR mice d

Stress physiology is commonly employed in studies of wildlife ecology and conservation. Accordingly, we need robust and suitable methods to measure stress physiology in the field. Fecal cortisol/corticosterone metabolites (FCMs) are now increasingly being used to non-invasively evaluate adrenocortical activity; a measure of stress physiology. However, immunoassays that measure FCMs must be appropriately validated prior to their use and factors that can influence FCMs, such as trap-induced stress, must be considered. Deermice (Peromyscus maniculatus) are widely used in scientific studies so that developing methods that appropriately measure their adrenocortical activity is critical. In the laboratory, we tested the suitability of two enzyme immunoassays (EIAs; a corticosterone EIA, and a group-specific 5 alpha-pregnane-3 beta,11 beta,21-triol-20-one EIA) in deermice by challenging individuals with dexamethasone and adrenocorticotropic hormone (ACTH). We found that dexamethasone suppressed FCM levels within sim

The Cort-Fitness" hypothesis predicts a negative relationship between baseline glucocorticoids (GCs) and fitness, although evidence for this hypothesis remains mixed. Such ambiguity could partially exist because blood GCs, typically used in field studies, can fluctuate too rapidly to measure accurately, while the relationship between GCs and trappability is often neglected. Here, by addressing these factors, we examined relationships between GC measures and survival of North American deermice (Peromyscus maniculatus; hereafter deermice) as a model system. To do this, we used more stable GC measures, including the integrated measures of baseline and stress response fecal corticosterone metabolites (FCMs), and downstream measures of neutrophil/lymphocyte ratio (N/L ratio), and body condition score (BCS), to characterize their relationships with survival and trappability. Over two years, deermice were live-trapped monthly, evaluated for BCS, and sampled for feces and blood. Stress response FCMs were evaluated on

Understanding why breast cancer survivors are at an increased risk for cognitive and affective disorders is essential for developing targeted treatment plans and improving quality of life. Microglia priming results in chronic neuroinflammation and can contribute to neuronal degeneration and dysfunction, thereby offering a potential mechanism for altered brain function that persists after tumor removal. This study examined whether mammary tumors alter microglia and augment the inflammatory profile and behavior of mice. To test this, non-metastatic mammary tumor cells (67NR) were injected orthotopically into the mammary glands of BALB/c mice, allowed to grow for 16 days, and then the tumors were removed via mastectomy. Following a 14-day surgical recovery, the mice were challenged with lipopolysaccharide (LPS), and then central and peripheral inflammation, anxiety, and depressive-like behavior were evaluated. Here we show that major central and peripheral inflammatory markers were not altered by tumor growth no

Obesity and diabetes are closely associated with hyperactivation of the hypothalamic-pituitary-adrenal (HPA) axis. In this study, the diet-induced obese C57BL/6 mouse was used to test the hypothesis that chronically elevated metabolic parameters associated with the development of obesity such as cholesterol and glucose can aggravate basal HPA axis activity. Because the lipocalin-type prostaglandin D-2 synthase (L-PGDS) knockout (KO) mouse is a model of accelerated insulin resistance, glucose intolerance, and obesity, it was further hypothesized that HPA activity would be greater in this model. Starting at 8 weeks of age, the L-PGDS KO and C57BL/6 mice were maintained on a low-fat or high-fat diet. After 20 or 37 weeks, fasting metabolic parameters and basal HPA axis hormones were measured and compared between genotypes. Correlation analyses were performed to identify associations between obesity-related chronic metabolic changes and changes in the basal activity of the HPA axis. Our results have identified st

Psilocybin and other serotonergic psychedelics have re-emerged as therapeutics for neuropsychiatric disorders, including addiction. Psilocybin induces long-lasting effects on behavior, likely due to its profound ability to alter consciousness and augment neural connectivity and plasticity. Impaired synaptic plasticity in obesity contributes to 'addictive-like' behaviors, including heightened motivation for palatable food, and excessive food seeking and consumption. Here, we evaluate the effects of psilocybin on feeding behavior, energy metabolism, and as a weight-lowering agent in mice. We demonstrate that a single dose of psilocybin substantially alters the prefrontal cortex transcriptome but has no acute or long-lasting effects on food intake or body weight in diet-induced obese mice or in genetic mouse models of obesity. Similarly, sub-chronic microdosing of psilocybin has no metabolic effects in obese mice and psilocybin does not augment glucagon-like peptide-1 (GLP-1) induced weight loss or enhance diet-

Ecstasy is the popular name of the abuse drug 3,4-methylenedioxymethamphetamine (MDMA) that decreases immunity in animals. The mechanisms that generate such alterations are still controversial. Seven independent pharmacological approaches were performed in mice to identify the possible mechanisms underlying the decrease of neutrophil activity induced by MDMA and the possible effects of MDMA on host resistance to Listeria monocytogenes. Our data showed that MDMA (10 mg kg(-1)) administration decreases NF kappa B expression in circulating neutrophils. Metyrapone or RU-486 administration prior to MDMA treatment abrogated MDMA effects on neutrophil activity and NF kappa B expression, while 6-OHDA or ICI-118,551 administration did not. As MDMA treatment increased the plasmatic levels of adrenaline and noradrenaline, propranolol pre-treatment effects were also evaluated. Propranolol suppressed both MDMA-induced increase in corticosterone serum levels and its effects on neutrophil activity. In a L. monocytogenes exp

Treatment resistance of anxiety-related disorders often arises from an inappropriate fear expression, impairment in fear extinction, and spontaneous return of fear. Stress exposure is considered a high risk factor for neuropsychiatric disorders, but understanding of the long-term consequences of stress is limited, particularly when it comes to treatment outcome. Therefore, studying the consequences of acute stress would provide critical information on the role of stress in psychopathology. In the present study, we investigated the effect of acute immobilization stress on anxiety-like behavior and on conditioned fear memory. Our results demonstrate that prior stress exposure had no effect on anxiety-related behavior, fear acquisition, as well as fear extinction compared to non-stressed controls, but resulted in significantly higher rates of freezing during recall of extinction, indicating a consolidation failure. Further, immunohistochemical analysis of the expression of the immediate early gene c-Fos after re

Jacket use in NHP is a common practice and is often considered a form of refinement during experiments necessitating extended periods of catheterization. An important consideration when using jackets is the physiologic effects that jacketing has on NHP and its potential to confound research. Several studies have evaluated the stress response and habituation of NHP to various forms of restraint, but none have looked directly at the timeframe necessary for the habituation of rhesus macaques (Macaca mulatta) to jackets. We set out to determine whether 3 d was a sufficient timeframe for this species to become habituated to a jacket, with or without an undershirt, by evaluating 2 major physiologic parameters. After jacket placement, we measured food consumption and collected fecal samples to measure fecal corticosterone metabolites (FCM) daily for 2 wk. FCM measurements for NHP without undershirts were significantly increased for days 2 and 3 after jacketing before returning to baseline levels. FCM measurements fo

Ketamine has emerged as a novel treatment for common psychiatric conditions such as Major Depressive Disorder (MDD) and anxiety disorders, many of which can be initiated and exacerbated by psychological stress. Sex differences in the frequency of both anxiety and depressive disorders are well known and could be due to sex differences in neuroendocrine responses to stress. Ketamine is known to modulate the hormonal response to stress, specifically corticosterone. It is not clear if the acute effect of ketamine on corticosterone differs by sex, or what role this could play in subsequent behavior. Here we test whether a single injection of (R,S)-ketamine (30 mg/kg, i.p.), administered either with or without unpredictable chronic stress (UCS), has different sustained effects on open field test (OFT), elevated zero maze (EZM) or forced swim test (FST) behavior in female versus male C57BL/6J mice. In the OFT (24 h post-injection), ketamine increased center square exploration in males but not females. In contrast, i

In most vertebrate animals, glucocorticoid hormones are the chief mediators of homeostasis in response to ecological conditions and as they progress through their lifecycle. In addition, glucocorticoids are a major part of the stress response and stress induced elevations of the hormone can make it difficult to assess glucocorticoid secretion in response to changes in life-stage and current environmental conditions in wild animals. Particularly when quantifying circulating levels of glucocorticoids in the blood which fluctuate rapidly in response to stress. An alternative method of quantifying glucocorticoids is as hormone metabolites in faeces or urine giving a historical sample related to the gut passage time and urinary tract that is less sensitive to stressful events which cause spikes in the circulating hormone level. Although the concentration of glucocorticoid metabolites are influenced by faecal mass thereby potentially affecting any differences in hormone metabolites detected amongst samples. In the 

Embryo thermal stimulation has been studied as a means to promote epigenetic changes and to improve broiler health and performance. This study aimed at evaluating immunoglobulin (IgM, IgG, and IgA) titers, serum corticosterone levels, and organ integrity of day-old male Cobb (R) and Ross (R) broilers. Embryos were submitted to hot and cold stimuli (thermal stimulation) on days 14-18 of incubation. The thermal manipulation treatments did not affect immunoglobulin titers of 1 day-old Cobb (R) or Ross (R) chicks, and caused severe bursal lesions (scores 3 and 4) in both strains. However, serum corticosterone levels of Cobb (R) chicks were higher when embryos were submitted to hot stimulus (+1.39 degrees C) compared with cold stimulus (+36 degrees C). Serum corticosterone levels of Ross r chicks were not affected by embryo temperature manipulation. The only effect of broiler breeder age was observed on IgM titers of Cobb (R) chicks, which were higher in chicks from 33-wk-old breeders. Further studies are needed t

The secretion of steroids from the adrenal gland is a classic endocrine response to perturbations that can affect homeostasis. During an acute stress response, glucocorticoids (GC), such as corticosterone (CORT), prepare the metabolic physiology and cognitive abilities of an animal in a manner that promotes survival during changing conditions. Although GC functions during stress are well established, much less is understood concerning how adrenal androgens, namely dehydroepiandrosterone (DHEA) are influenced by stress. I conducted three field studies (one experimental and two descriptive) aimed at identifying how both CORT and DHEA secretion in free-living male northern cardinals (Cardinalis cardinalis), vary during acute stress; across different circulations (brachial vs. jugular); in response to ACTH challenge; and during the annual cycle. As predicted, restraint stress increased plasma CORT, but unexpectedly DHEA levels decreased, but the latter effect was only seen for blood sampled from the jugular vein,

Spaceflights are known to affect the immune system. In a previous study, we demonstrated that hypergravity exposure during murine development modified 85% of the T-cell receptor (TCR)- repertoire. In this study, we investigated whether socioenvironmental stressors encountered during space missions affect T lymphopoiesis and the TCR- repertoire. To address this question, pregnant mice were subjected throughout gestation to chronic unpredictable mild stressors (CUMS), a model used to mimic socioenvironmental stresses encountered during space missions. Then, newborn T lymphopoiesis and the TCR- repertoire were studied by flow cytometry and high-throughput sequencing, respectively. No change in thymocyte maturation or TCR expression were noted. TCR- repertoire analysis revealed that 75% of neonate TCR- sequences resulted from the expression of 3 variable (V) segments and that this core repertoire was not affected by CUMS. However, the minor repertoire, representing 25% of the global repertoire, was sensitive to C

Background: This study evaluates the effects of probiotic therapy (PT) in rats with ligature-induced periodontitis associated with restraint stress.  Methods: Sixty-four rats were divided into control, stress (STR), probiotic (PROB), periodontal disease (PD), STR-PROB, STR-PD, STR-PROB-PD, and PROB-PD groups. The probiotic was added to the drinking water for 44 days. PD was induced by a ligature. In STR groups, the animals were subjected to restraint stress for 2.5 hours per day for 30 days.  Results: Rats with PD exhibited increased alveolar bone loss (P <0.05), as well as increased levels of cyclooxygenase-2, serum C-terminal telopeptide (CTX), p38 mitogen-activated protein kinase (p38), and receptor activator of nuclear factor-kappa B ligand and decreased levels of osteoprotegerin (OPG). Stressed rats presented high levels of C-peptide, corticosterone, and glucose (P <0.05). In general, the presence of stress reduced the expression of CTX and p38 (P <0.05). PT reduced alveolar bone loss in unstressed anima

The traditional methods of preserving fecal samples to suspend hormone-degrading bacteria are not always options during remote fieldwork when studying wildlife endocrinology. Our goal was to develop a field method for preserving African lion (Panthera leo) feces for hormone metabolite analysis by determining the stability of fecal hormone metabolites: 1) when exposed to the natural environment, and 2) in silica beads at ambient temperatures. We collected fresh feces from zoo-housed lions and combined them into two (male and female) homogenous samples. Each was divided into eight samples to undergo a cross-designed treatment.*We immediately lyophilized one sample to serve as the control.*We then exposed seven samples outside to natural environmental conditions for 0, 12, 24, 36, 48, 60, or 72 h. After outdoor exposure, we desiccated a subsample in silica beads for an additional 5, 7, or 10 days.*We analyzed the fecal hormone metabolite concentrations in each sample using enzyme immunoassays for corticosterone,

Glucocorticoid signaling controls many key biological functions ranging from stress responses to affective states. The putative transcriptional coregulator CREB3 regulatory factor (CREBRF) reduces glucocorticoid receptor levels in vitro, suggesting that CREBRF may impact behavioral and physiological outputs. In the present study, we examined adult male and female mice with global loss of CREBRF (CrebrfKO) for anxiety-like behaviors and circulating glucocorticoids in response to various acute stress conditions. Results demonstrate that both male and female CrebrfKO mice have preserved locomotor activity but reduced anxiety-like behaviors during the light-dark box and elevated plus maze. These behavioral phenotypes were associated with lower plasma corticosterone after restraint stress. Further studies using unhandled female mice also demonstrated a loss of the diurnal circulating corticosterone rhythm in CrebrfKO mice. These results suggest that CREBRF impacts anxiety-like behavior and circulating glucocortico

AgRP neurons are important players in the control of energy homeostasis and are responsive to several hormones. In addition, STAT5 signalling in the brain, which is activated by metabolic hormones and growth factors, modulates food intake, body fat and glucose homeostasis. Given that, and the absence of studies that describe STAT5 function in AgRP cells, the present study investigated the metabolic effects of Stat5a/b gene ablation in these neurons. We observed that STAT5 signalling in AgRP neurons regulates body fat in female mice. However, male and female STAT5-knockout mice did not exhibit altered food intake, energy expenditure or glucose homeostasis compared to control mice. The counter-regulatory response or glucoprivic hyperphagia induced by 2-deoxy-D-glucose treatment were also not affected by AgRP-specific STAT5 ablation. However, under 60% food restriction, AgRP STAT5-knockout mice had a blunted upregulation of hypothalamic Agrp mRNA expression and corticosterone serum levels compared to control mic

All organisms possess innate behavioural and physiological programmes that ensure survival. In order to have maximum adaptive benefit, these programmes must be sufficiently flexible to account for changes in the environment. Here we show that hypothalamic CRH neurons orchestrate an environmentally flexible repertoire of behaviours that emerge after acute stress in mice. Optical silencing of CRH neurons disrupts the organization of individual behaviours after acute stress. These behavioural patterns shift according to the environment after stress, but this environmental sensitivity is blunted by activation of PVN CRH neurons. These findings provide evidence that PVN CRH cells are part of a previously unexplored circuit that matches precise behavioural patterns to environmental context following stress. Overactivity in this network in the absence of stress may contribute to environmental ambivalence, resulting in context-inappropriate behavioural strategies.

Extended space missions are known to induce stress and immune dysregulation. Hindlimb unloading is a ground-based model used to reproduce most spaceflight conditions. The aim of this study was to better characterize the consequences of prolonged exposure to hindlimb unloading on murine splenic lymphocyte sub-populations. To ensure that the observed changes were not due to tail restraint but to the antiorthostatic position, three groups of mice were used: control (C), orthostatic restrained (R) and hindlimb unloaded (HU). After 21 days of exposure, no difference in serum corticosterone levels nor in thymus and spleen weights were observed between HU mice and their counterparts, revealing a low state of stress. Interestingly, flow cytometric analyses showed that B cells were drastically reduced in HU mouse spleens by 59% and, while the T cells number did not change, the Th/Tc ratio was decreased. Finally, the use of a fluorescent dye monitoring lymphoproliferation demonstrated that lymphocyte response to mitoge



In seasonal breeders, there are behavioral, endocrine, and neural adaptations that promote the sexual receptivity of females and tune their sensory systems to detect and discriminate among advertising males and to successfully copulate. What happens immediately after this key life history event is unclear, but this transitional moment offers a window into the mechanisms that remodel sexual phenotypes. In this study of wild female Cope's gray treefrogs (Hyla chrysoscelis), we tested the hypothesis that oviposition results in a suite of coordinated changes in the sexual phenotype. Specifically, we predicted that sexual receptivity and discrimination behaviors would decline along with circulating concentrations of steroid hormones (corticosterone, estradiol, testosterone) and auditory sensitivity to the acoustic frequencies emphasized in male advertisement calls. We conducted these trait measurements before and after oviposition (ca. 24-h period). There was a 100% decrease in behavioral responsiveness after ovip

Aims: Previous investigations by our group have shown that prenatal treatment with lipopolysaccharide (LPS; 100 mu g/kg, intraperitoneally) on gestation day (GD) 9.5 in rats, which mimics infections by Gram-negative bacteria, induces short-and long-term behavioral and neuroimmune changes in the offspring. Because LPS induces hypozincemia, dams were treated with zinc after LPS in an attempt to prevent or ameliorate the impairments induced by prenatal LPS exposure. LPS can also interfere with hypothalamic-pituitary-adrenal (HPA) axis development; thus, behavioral and neuroendocrine parameters linked to HPA axis were evaluated in adult offspring after a restraint stress session.  Main methods: We prenatally exposed Wistar rats to LPS (100 mu g/kg, intraperitoneally, on GD 9.5). One hour later they received zinc (ZnSO4, 2 mg/kg, subcutaneously). Adult female offspring that were in metestrus/diestrus were submitted to a 2 h restraint stress session. Immediately after the stressor, 22 kHz ultrasonic vocalizations, 

Exposure to acute stress can increase vulnerability to develop or express many psychiatric disorders, including post-traumatic stress disorder. We hypothesized that stress-induced psychiatric vulnerability is associated with enduring neuroplasticity in the nucleus accumbens core because stress exposure can alter drug addiction-related behaviors that are associated with accumbens synaptic plasticity. We used a single 2-h stress session and 3 weeks later exposed male and female rats to stress-conditioned odors in a modified defensive burying task, and quantified both active and avoidant coping strategies. We measured corticosterone, dendritic spine and astrocyte morphology in accumbens, and examined reward sensitivity using a sucrose two-bottle choice and operant sucrose self-administration. Exposure to stress odor increased burying (active coping) and immobility (avoidant coping) in the defensive burying task in female and male rats. Systemic corticosterone was transiently increased by both ongoing acute restr

Aims/hypothesis Chronic glucocorticoid therapy causes insulin resistance, dyslipidaemia, abnormal fat accumulation, loss of muscle mass and osteoporosis. Here we describe a hitherto unknown sexual dimorphism in the metabolic response to chronic glucocorticoid exposure in mice. This led us to investigate whether glucocorticoid-induced insulin resistance and obesity were dependent on sex hormones.  Methods Male and female CD1 mice were treated for 4 weeks with supraphysiological doses (similar to 250 mu g/day) of corticosterone, the main glucocorticoid in rodents, or equivalent volume of vehicle (drinking water without corticosterone). To investigate the effects of sex hormones, a separate group of mice were either orchidectomised or ovariectomised prior to corticosterone treatment, with or without dihydrotestosterone replacement. Body composition was determined before and after corticosterone treatment, and insulin tolerance was assessed after 7 and 28 days of treatment. Adipocyte morphology was assessed in wh

In order to investigate the effects of glucocorticoid excess in rodent models, reliable methods of continuous glucocorticoid delivery are essential. The current study compares two methods of corticosterone (CS) delivery in regards to their ability to induce typical adverse outcomes such as fat accrual, insulin resistance, sarcopenia and bone loss.  Eight-week-old mice received CS for 4 weeks either via the drinking water (25-100 mu tg CS/mL) or through weekly surgical implantation of slow release pellets containing 1.5 mg CS. Both methods induced abnormal fat mass accrual, inhibited lean mass accretion and bone expansion, suppressed serum osteocalcin levels and induced severe insulin resistance. There was a clear dose dependant relationship between the CS concentrations in the drinking water and the severity of the phenotype, with a concentration of 50 mu g CS/mL drinking water most closely matching the metabolic changes induced by weekly pellet implantations. In contrast to pellets, however, delivery of CS v

Chronic stress is a major cause of neuropsychiatric conditions such as depression. Stress vulnerability varies individually in mice and humans, measured by behavioral changes. In contrast to affective symptoms, motor retardation as a consequence of stress is not well understood. We repeatedly imaged dendritic spines of the motor cortex in Thy1-GFP M mice before and after chronic social defeat stress. Susceptible and resilient phenotypes were discriminated by symptom load and their motor learning abilities were assessed by a gross and fine motor task. Stress phenotypes presented individual short- and long-term changes in the hypothalamic-pituitary-adrenal axis as well as distinct patterns of altered motor learning. Importantly, stress was generally accompanied by a marked reduction of spine density in the motor cortex and spine dynamics depended on the stress phenotype. We found astrogliosis and altered microglia morphology along with increased microglia-neuron interaction in the motor cortex of susceptible mi

During spaceflight, organisms are subjected to mechanical force changes (gravity (G) changes) that affect the immune system. However, gravitational effects on lymphopoiesis have rarely been studied. Consequently, we investigated whether the TCR beta repertoire, created by V(D)J recombination during T lymphopoiesis, is affected by hypergravity exposure during murine development. To address this question, C57BL/6j mice were mated in a centrifuge so that embryonic development, birth and TCR beta rearrangements occurred at 2G. Pups were sacrificed at birth, and their thymus used to quantify transcripts coding for factors required for V(D) J recombination and T lymphopoiesis. We also created cDNA mini-libraries of TCR beta transcripts to study the impact of hypergravity on TCR beta diversity. Our data show that hypergravity exposure increases the transcription of TCR beta chains, and of genes whose products are involved in TCR signaling, and affects the V(D) J recombination process. We also observed that similar t

BACKGROUND: Gut microbiota plays an important role during early development via bidirectional gut-brain signaling. Catecholamines provide a survival advantage allowing adaptation to common postnatal stressors. We aimed to explore the potential link between gut microbiota/gut-derived metabolites and sympathoadrenal stress responsivity.  METHODS: The effect of insulin-induced hypoglycemia was compared in mice with (control, adapted control) and without microbiome (germ-free, GF). Counter-regulatory hormones were analyzed in urine and plasma. Adrenal gene expression levels were evaluated and correlated to cecal short chain fatty acids (SCFA) content.  RESULTS: There was a significant association between absent microbiota/SCFA and epinephrine levels at baseline and after stress. Corticosterone (hypothalamic-pituitary-adrenal axis) and glucagon release (parasympathetic signaling) were similar in all groups. Hypoglycemia-induced c-Fos (marker of trans-synaptic neuronal activation) in both conditions. Delayed increa

Rationale: Cannabis users frequently report stress relief as their primary reason for use. Recent studies indicate that human cannabis users exhibit blunted stress reactivity; however, it is unknown whether this is a cause or a consequence of chronic cannabis use.  Objectives: To determine whether chronic cannabis vapor self-administration elicits sexand/or dose-dependent alterations in stress reactivity and basal corticosterone (CORT) concentrations, or whether pre-vapor exposure stress reactivity predicts rates of cannabis vapor self-administration.  Methods: Male and female rats were subjected to 30 min acute restraint stress to assess stress reactivity prior to vapor self-administration. Rats were then trained to self-administer cannabis extract vapor containing 69.9% Delta 9tetrahydrocannabinol (THC) at one of four extract concentrations (0, 75, 150, or 300 mg/ml) daily for 30 days. Half of the rats were then subjected to a second restraint stress challenge 24 h after the final self-administration sessio

BACKGROUND AND PURPOSE  The D1CT-7 mouse is one of the best known animal models of Tourette syndrome (TS), featuring spontaneous tic-like behaviours sensitive to standard TS therapies; these characteristics ensure a high face and predictive validity of this model, yet its construct validity remains elusive. To address this issue, we studied the responses of D1CT-7 mice to two critical components of TS pathophysiology: the exacerbation of tic-like behaviours in response to stress and the presence of sensorimotor gating deficits, which are thought to reflect the perceptual alterations causing the tics.  EXPERIMENTAL APPROACH  D1CT-7 and wild-type (WT) littermates were subjected to a 20 min session of spatial confinement (SC) within an inescapable, 10 cm wide cylindrical enclosure. Changes in plasma corticosterone levels, tic-like behaviours and other spontaneous responses were measured. SC-exposed mice were also tested for the prepulse inhibition (PPI) of the startle response (a sensorimotor gating index) and o

Over the past two decades, key advancements have been made in understanding the complex pathology that occurs following not only high levels of arsenic exposure (>1 ppm) but also levels previously considered to be low (<100 ppb). Past studies have characterized the deleterious effects of arsenic on the various functions of cardiovascular, pulmonary, immunological, respiratory, endocrine and neurological systems. Other research has demonstrated an elevated risk of a multitude of cancers and increased rates of psychopathology, even at very low levels of arsenic exposure. The hypothalamic-pituitary-adrenal (HPA) axis represents a multisite integration center that regulates a wide scope of biological and physiological processes: breakdown within this system can generate an array of far-reaching effects, making it an intriguing candidate for arsenic-mediated damage. Using a mouse model, we examined the effects of perinatal exposure to 50 ppb sodium arsenate on the functioning of the HPA axis through the assessment

Although plasma corticosterone is considered the main glucocorticoid involved in regulation of stress responses in rodents, the presence of plasma cortisol and whether its level can be used as an indicator for rodent activation of stress remain to be determined. In this study, effects of estrous cycle stage, circadian rhythm, and acute and chronic (repeated or unpredictable) stressors of various severities on dynamics and correlation of serum cortisol and corticosterone were examined in mice. A strong (r = 0.6-0.85) correlation between serum cortisol and corticosterone was observed throughout the estrous cycle, all day long, and during acute or repeated restraints, chronic unpredictable stress and acute forced swimming or heat stress. Both hormones increased to the highest level on day 1 of repeated-restraint or unpredictable stresses, but after that, whereas the concentration of cortisol did not change, that of corticosterone showed different dynamics. Thus, whereas corticosterone declined dramatically durin

PURPOSE: Quaternary ammonium salts have demonstrated marked accumulation in the left ventricular (LV) myocardium of rodents and swine. To investigate the mechanism underlying this uptake, the present study examined the interaction of [(18)F]fluoroethylquinolinium ([(18)F]FEtQ) with the family of organic cation transporters (OCTs). PROCEDURES: The cellular uptake of [(18)F]FEtQ into HEK293 cells, expressing human OCT1, -2, or -3 (HEK293-hOCT), and its inhibition by corticosterone was evaluated in vitro. The inhibitory effect of decynium 22 (D 22) in vivo was also studied, using PET/CT of HEK293-hOCT tumor-bearing mice. Furthermore, the distribution kinetics of [(18)F]FEtQ were determined in rats, with and without pre-administration of corticosterone, and following administration to a non-human primate (NHP). RESULTS: The accumulation of [(18)F]FEtQ in HEK293-hOCT cells was 15-20-fold higher than in control cells and could be inhibited by corticosterone. in vivo, the uptake of [(18)F]FEtQ in the LV myocardium o

Chronic jet lag or shift work is deleterious to human metabolic health, in that such circadian desynchronization is associated with being overweight and the prevalence of altered glucose metabolism. Similar metabolic changes are observed with age, suggesting that chronic jet lag and accelerated cell aging are intimately related, but the association remains to be determined. We addressed whether jet lag induces metabolic and cell aging impairments in young grass rats (2-3 mo old), using control old grass rats (12-18 mo old) as an aging reference. Desynchronized young and control old subjects had impaired glucose tolerance (+60 and +280%) when compared with control young animals. Despite no significant variation in liver DNA damage, shorter telomeres were characterized, not only in old animal liver cells (-18%), but also at an intermediate level in desynchronized young rats (-9%). The same pattern was found for deacetylase sirtuin (SIRT)-1 (-57 and -29%), confirming that jet-lagged young rats have an intermedia

Urbanization is increasing globally and altering the stressors that animals face in their everyday lives. Organisms often differ in their coping styles-both behavioral and endocrine-across urban to rural habitats. For example, urban animals are often bolder, more exploratory, and mount stronger glucocorticoid stress responses compared to their rural counterparts. While these coping styles are important in shaping fitness across the urban-to-rural gradient, it remains unclear when these differences arise in the life of organisms. We explore the development of coping styles in European starling nestlings (Sturnus vulgaris), an urban-adapted species. We test whether breathing rate, handling struggle rate, and bag struggle rate differ across sites and find no difference in the behavioral coping styles of nestlings raised in urban versus rural sites. We also explore differences in baseline and stress-induced glucocorticoids, finding that urban nestlings develop a stronger stress response than rural birds before fl

Objective: To evaluate how deficiency in corticosteroid-binding globulin (CBG), the specific carrier of glucocorticoids, affects glucocorticoid availability and adipose tissue in obesity.  Methods: C57BL/6 (WT) and CBG-deficient (KO) male mice were fed during 12 weeks with standard or hyperlipidic diet (HL). Glucocorticoid availability and metabolic parameters were assessed.  Results: Body weight and food intake were increased in KO compared with WT mice fed a standard diet and were similar when fed a HL diet. Expression of CBG was found in white adipose tissue by immunochemistry, real-time PCR, and Western blot. In obesity, the subcutaneous depot developed less in KO mice compared with WT, which was associated with a minor adipocyte area and peroxisome proliferator-activated receptor-c expression. Conversely, the epididymal depot displayed higher weight and adipocyte area in KO than in WT mice. CBG deficiency caused a fall of hepatic 11 beta-hydroxysteroid dehydrogenase type 2 expression and an increase in e

Mounting evidence suggests that gut microbiota do not only regulate intestinal function and health, but that they also play a role in mental health via the gut-brain axis. Previous research further suggests that probiotics may have beneficial health effects, but more research is needed to confirm these beneficial effects and better understand the underlying mechanisms and potential sex differences in the response to probiotics. Therefore, the current study investigates the effects of chronic administration of the commercially available probiotic Bifidobacterium longum subsp. longum 35624 (TM)(B. 35624) to male and female rats under control or stressed" conditions. For this, 24 male and 24 female Sprague-Dawley rats were either given daily corticosterone injections (40 mg/kg; to induce depressive-like behavior and a "stressed" condition) or oil injections (controls) together with oral administration of B.35624 or vehicle for 21 days (n = 5-7/group). Animals performed the Open Field Test (OFT) and Forced Swim T

BackgroundAerobic exercise has been shown to slow tumor progression in rodents and humans, but the mechanisms behind this effect are still unclear. Here we show that aerobic exercise in the form of chronic endurance training suppresses tumor recruitment of FoxP3(+) Treg cells thus enhancing antitumor immune efficiency.MethodsAdult wild-type and athymic BALB/c female mice were endurance-trained for 8weeks. Circulating leukocytes as well as muscle and liver mtDNA copy number were compared to aged-matched concurrent sedentary controls to establish systemic effects. 4T1 murine mammary tumor cells were injected subcutaneously to the 4th mammary pad at the end of the training period. Tumor growth and survival rates were compared, together with antitumor immune response.ResultsExercised wild-type had 17% slower growth rate, 24% longer survival, and 2-fold tumor-CD(+)8/FoxP3(+) ratio than sedentary controls. Exercised athymic BALB/c females showed no difference in tumor growth or survival rates when compared to seden

Simple Summary Evaluations of enrichment are critical to determine whether or not the goals of an enrichment program are being achieved. However, evaluations can be challenging if a species' active period occurs outside of their caretakers' normal schedule. Aardvarks are an understudied, nocturnal species, and our aim was to assess how they used their enrichment (nightly and throughout the study), if enrichment achieved the stated behavioral goals, and the subsequent effects of goal-achieving enrichment on the aardvarks' welfare. Four aardvarks were given seven different enrichment items based on two behavioral goals, foraging and exploring, and were observed three times during the night. The aardvarks' enrichment use was impacted based on the goal of the enrichment, with aardvarks using the enrichment aimed at promoting foraging behavior more when enrichment was first given compared to enrichment that promoted exploring. However, exploring enrichment was used more later in the night. The enrichment did appea

Recently, we reported PPAR alpha-dependent DNA demethylation of the Fgf21 promoter in the postnatal mouse liver, where reduced DNA methylation is associated with enhanced gene expression after PPAR alpha activation. However, there is no direct evidence for the effect of site-specific DNA methylation on gene expression. We employed the dCas9-SunTag and single-chain variable fragment (scFv)-TET1 catalytic domain (TET1CD) system to induce targeted DNA methylation of the Fgf21 promoter both in vitro and in vivo. We succeeded in targeted DNA demethylation of the Fgf 21 promoter both in Hepa1-6 cells and PPAR alpha-deficient mice, with increased gene expression response to PPAR alpha synthetic ligand administration and fasting, respectively. This study provides direct evidence that the DNA methylation status of a particular gene may determine the magnitude of the gene expression response to activation cues.

Receptors for glucocorticoid (GR) and corticotropin-releasing hormone (CRH) are largely found in brain sensorimotor structures, particularly in cerebellum, underlining a potential role of stress hormones in the regulation of motor function. Since CRH is involved in neuroplasticity, known for its trophic effect on synapses, we investigated how manipulations in corticosterone serum levels can modulate the CRH system in the cerebellum and affect motor coordination. Corticosterone at doses of either 15 or 30 mg/kg was injected in mice and the status of hormonal expression evaluated in cerebellum, hippocampus, and hypothalamus in undisturbed housing conditions or after different behavioral tests. Under both conditions, metabolic activity in numerous brain regions involved in motor functions and emotion was measured by means of cytochrome oxidase (COX) activity labeling. After six consecutive days of corticosterone administration, CRH-R1 transcription was downregulated in hypothalamic and cerebellar regions and hyp

Neuroimmune cytokines are increased with alcohol withdrawal and may mediate clinical responses associated with alcoholism. Because minocycline regulates the level of cytokines, it has been suggested as a therapeutic for disorders associated with alcohol. Male Wistar rats were exposed to chronic intermittent alcohol (CIA) comprising three 5-day cycles of ethanol liquid diet separated by 2 days of withdrawal. Rats were tested on social interaction, a measure of anxiety-like behavior, followed immediately by collection of amygdala tissue to measure CCL2 and TNF alpha or collection of the blood to measure corticosterone (CORT). One group received a single minocycline injection 3 h into the final CIA withdrawal and was tested 2 h later. A second group received injections during each of the three withdrawals and was similarly tested during the final acute withdrawal. A third group received a single injection at 23 h into withdrawal (extended withdrawal) and was tested 6 h later. Results showed that CIA withdrawal i

Alzheimer's disease (AD) is a progressive, dementing, whole-body disorder that presents with decline in cognitive, behavioral, and emotional functions, as well as endocrine dysregulation. The etiology of AD is not fully understood but stress- and anxiety-related hormones may play a role in its development and trajectory. The glucocorticoid cascade hypothesis posits that levels of glucocorticoids increase with age, leading to dysregulated negative feedback, further elevated glucocorticoids, and resulting neuropathology. We examined the impact of age (from 2 to 10 months) and stressor exposure (predator odor) on hormone levels (corticosterone and ghrelin), anxiety-like behavior (open field and light dark tests), and memory-related behavior (novel object recognition; NOR), and whether these various measures correlated with neuropathology (hippocampus and cortex amyloid beta, Abeta) in male and female APPswe/PS1dE9 transgenic and non-transgenic mice. Additionally, we performed exploratory analyses to probe if the

Calbindin-D(28K) (Calb1), a high-affinity calcium buffer/sensor, shows abundant expression in neurons and has been associated with a number of neurobehavioral diseases, many of which are sexually dimorphic in incidence. Behavioral and physiological end points are affected by experimental manipulations of calbindin levels, including disruption of spatial learning, hippocampal long-term potentiation, and circadian rhythms. In this study, we investigated novel aspects of calbindin function on social behavior, anxiety-like behavior, and fear conditioning in adult mice of both sexes by comparing wild-type to littermate Calb1 KO mice. Because Calb1 mRNA and protein are sexually dimorphic in some areas of the brain, we hypothesized that sex differences in behavioral responses of these behaviors would be eliminated or revealed in Calb1 KO mice. We also examined gene expression in the amygdala and prefrontal cortex, two areas of the brain intimately connected with limbic system control of the behaviors tested, in resp

The blood-brain barrier (BBB) is a large regulatory and exchange interface between the brain and peripheral circulation. We propose that changes of the BBB contribute to many pathophysiological processes in the brain of subjects with chronic sleep restriction (CSR). To achieve CSR that mimics a common pattern of human sleep loss, we quantified a new procedure of sleep disruption in mice by a week of consecutive sleep recording. We then tested the hypothesis that CSR compromises microvascular function. CSR not only diminished endothelial and inducible nitric oxide synthase, endothelin1, and glucose transporter expression in cerebral microvessels of the BBB, but it also decreased 2-deoxy-glucose uptake by the brain. The expression of several tight junction proteins also was decreased, whereas the level of cyclooxygenase-2 increased. This coincided with an increase of paracellular permeability of the BBB to the small tracers sodium fluorescein and biotin. CSR for 6 d was sufficient to impair BBB structure and fu

Glucocorticoids (GCs) are effective drugs, but their clinical use is compromised by severe side effects including hyperglycemia, hyperlipidemia and obesity. They bind to the Glucocorticoid Receptor (GR), which acts as a transcription factor. The activation of metabolic genes by GR is thought to underlie these adverse effects. We identify the bHLH factor E47 as a modulator of GR target genes. Using mouse genetics, we find that E47 is required for the regulation of hepatic glucose and lipid metabolism by GR, and that loss of E47 prevents the development of hyperglycemia and hepatic steatosis in response to GCs. Here we show that E47 and GR co-occupy metabolic promoters and enhancers. E47 is needed for the efficient recruitment of GR and coregulators such as Mediator to chromatin. Altogether, our results illustrate how GR and E47 regulate hepatic metabolism, and might provide an entry point for novel therapies with reduced side effects.

Alzheimer's disease (AD) is associated with disturbances in blood glucose regulation, and type-2 diabetes elevates the risk for dementia. A role for amyloid-beta peptide (A beta) in linking these age-related conditions has been proposed, tested primarily in transgenic mouse lines that overexpress mutated amyloid precursor protein (APP). Because APP has its own impacts on glucose regulation, we examined the BRI-A beta(42) line (A beta(42)-tg"), which produces extracellular A beta(1-42) in the CNS without elevation of APP. We also looked for interactions with diet-induced obesity (DIO) resulting from a high-fat, high-sucrose ("western") diet. A beta(42)-tg mice were impaired in both spatial memory and glucose tolerance. Although DIO induced insulin resistance, A beta(1-42) accumulation did not, and the impacts of DIO and A beta on glucose tolerance were merely additive. A beta(42)-tg mice exhibited no significant differences from wild-type in insulin production, body weight, lipidemia, appetite, physical activi

Ozone-induced lung injury/inflammation dissipates despite continued exposure for 3 or more days; however, the mechanisms of adaptation/habituation remain unclear. Since ozone effects are mediated through adrenal-derived stress hormones, which also regulate longevity of centrally-mediated stress response, we hypothesized that ozone-adaptation is linked to diminution of neuroendocrine stress-axes activation and glucocorticoid levels. Male Wistar-Kyoto-rats (12-week-old) were injected with vehicle or a therapeutically-relevant dexamethasone dose (0.01-mg/kg/day; intraperitoneal) for 1-month to determine if suppression of glucocorticoid signaling was linked to adaptation. Vehicle- and dexamethasone-treated rats were exposed to air or 0.8-ppm ozone, 4 h/day x 2 or 4 days to assess the impacts of acute exposure and adaptation, respectively. Dexamethasone reduced thymus and spleen weights, circulating lymphocytes, corticosterone and increased insulin. Ozone increased lavage-fluid protein and neutrophils and decrease

BACKGROUND: Inhaled irritant air pollutants may trigger stress-related metabolic dysfunction associated with altered circulating adrenal-derived hormones. OBJECTIVES: We used implantable telemetry in rats to assess real-time changes in circulating glucose during and after exposure to ozone and mechanistically linked responses to neuroendocrine stress hormones. METHODS: First, using a cross-over design, we monitored glucose during ozone exposures (0.0, 0.2, 0.4, and 0.8 ppm) and nonexposure periods in male Wistar Kyoto rats implanted with glucose telemeters. A second cohort of unimplanted rats was exposed to ozone (0.0, 0.4 or 0.8 ppm) for 30 min, 1 h, 2 h, or 4 h with hormones measured immediately post exposure. We assessed glucose metabolism in sham and adrenalectomized rats, with or without supplementation of adrenergic/glucocorticoid receptor agonists, and in a separate cohort, antagonists. RESULTS: Ozone (0.8 ppm) was associated with significantly higher blood glucose and lower core body temperature begin

We have shown that acute ozone inhalation activates sympathetic-adrenal-medullary and hypothalamus-pituitary-adrenal stress axes, and adrenalectomy (AD) inhibits ozone-induced lung injury and inflammation. Therefore, we hypothesized that stress hormone receptor agonists (beta 2 adrenergic-beta(2)AR and glucocorticoid-GR) will restore the ozone injury phenotype in AD, while exacerbating effects in sham-surgery (SH) rats. Male Wistar Kyoto rats that underwent SH or AD were treated with vehicles (saline + corn oil) or beta(2)AR agonist clenbuterol (CLEN, 0.2 mg/kg, i.p.) + GR agonist dexamethasone (DEX, 2 mg/kg, s.c.) for 1 day and immediately prior to each day of exposure to filtered air or ozone (0.8 ppm, 4 h/day for 1 or 2 days). Ozone-induced increases in PenH and peak-expiratory flow were exacerbated in CLEN+DEX-treated SH and AD rats. CLEN+DEX affected breath waveform in all rats. Ozone exposure in vehicle-treated SH rats increased bronchoalveolar lavage fluid (BALF) protein, N-acetyl glucosaminidase activ

Adult hippocampal neurogenesis is increased by antidepressants, and is required for some of their behavioral effects. However, it remains unclear whether expanding the population of adult-born neurons is sufficient to affect anxiety and depression-related behavior. Here, we use an inducible transgenic mouse model in which the pro-apoptotic gene Bax is deleted from neural stem cells and their progeny in the adult brain, and thereby increases adult neurogenesis. We find no effects on baseline anxiety and depression-related behavior; however, we find that increasing adult neurogenesis is sufficient to reduce anxiety and depression-related behaviors in mice treated chronically with corticosterone (CORT), a mouse model of stress. Thus, neurogenesis differentially affects behavior under baseline conditions and in a model of chronic stress. Moreover, we find no effect of increased adult hippocampal neurogenesis on hypothalamic-pituitary-adrenal (HPA) axis regulation, either at baseline or following chronic CORT admi

Recent studies support plasticity in adult brain white matter structure and myelination in response to various experiential factors. One possible contributor to this plasticity may be activity-dependent modulation of serum-and glucocorticoid-inducible kinase 1 (Sgk1) expression in oligodendrocytes. We examined whether Sgk1 expression in adult rat brain white matter is increased by acute stress-induced elevations in endogenous corticosterone and whether it fluctuates with diurnal variations in corticosterone. We observed rapid increases (within 30 min) in Sgk1 mRNA in the corpus callosum in response to acute stress, as well as large increases at the beginning of the rat's active period (the time of peak corticosterone secretion). These increases were absent in adrenalectomized rats. Corticosterone treatment of adrenalectomized rats also rapidly increased corpus callosum Sgk1 mRNA. The majority of Sgk1 mRNA in corpus callosum was co-localized with myelin basic protein mRNA, suggesting that mature oligodendrocyt

Some human diseases, including obesity, Type II diabetes, and numerous cancers, are thought to be influenced by environments experienced in early life, including in utero. Maternal diet during the perinatal period may be especially important for adult offspring energy balance, potentially affecting both body composition and physical activity. This effect may be mediated by the genetic background of individuals, including, for example, potential protective" mechanisms for individuals with inherently high levels of physical activity or high basal metabolic rates. To examine some of the genetic and environmental factors that influence adult activity levels, we used an ongoing selection experiment with 4 replicate lines of mice bred for high voluntary wheel running (HR) and 4 replicate, non-selected control lines (C). Dams (half HR and half C) were fed a "Western" diet (WD, high in fat and sucrose) or a standard diet (SD) from 2 weeks prior to mating until their pups could feed on solid food (14 days of age). We 

Chronic insufficient sleep is a major societal problem and is associated with increased risk of metabolic disease. Hypothalamic inflammation contributes to hyperphagia and weight gain in diet-induced obesity, but insufficient sleep-induced neuroinflammation has yet to be examined in relation to metabolic function. We therefore fragmented sleep of adult male C57BL/6J mice for 18 h daily for 9 days to determine whether sleep disruption elicits inflammatory responses in brain regions that regulate energy balance and whether this relates to glycemic control. To additionally test the hypothesis that exposure to multiple inflammatory factors exacerbates metabolic outcomes, responses were compared in mice exposed to sleep fragmentation (SF), high-fat diet (HFD), both SF and HFD, or control conditions. Three or 9 days of high-fat feeding reduced glucose tolerance but SF alone did not. Transient loss of body mass in SF mice may have affected outcomes. Comparisons of pro-inflammatory cytokine concentrations among centr

Key points  Inappropriate intake of key micronutrients in pregnancy is known to alter maternal endocrine status, impair placental development and induce fetal growth restriction. Selenium is an essential micronutrient required for the function of approximately 25 important proteins. However, the specific effects of selenium deficiency during pregnancy on maternal, placental and fetal outcomes are poorly understood. The present study demonstrates that maternal selenium deficiency increases maternal triiodothyronine and tetraiodothyronine concentrations, reduces fetal blood glucose concentrations, and induces fetal growth restriction. Placental expression of key selenium-dependent thyroid hormone converting enzymes were reduced, whereas the expression of key placental nutrient transporters was dysregulated. Selenium deficiency had minimal impact on selenium-dependent anti-oxidants but increased placental copper concentrations and expression of superoxide dismutase 1. These results highlight the idea that seleni

Selenium is an essential micronutrient commonly deficient in human populations. Selenium deficiency increases the risks of pregnancy complications; however, the long-term impact of selenium deficiency on offspring disease remains unclear. This study investigates the effects of selenium deficiency during pregnancy on offspring metabolic function. Female C57BL/6 mice were allocated to control (>190 mu g selenium/kg, n = 8) or low selenium (<50 mu g selenium/kg, n = 8) diets prior to mating and throughout gestation. At postnatal day (PN) 170, mice underwent an intraperitoneal glucose tolerance test and were culled at PN180 for biochemical analysis. Mice exposed to selenium deficiency in utero had reduced fasting blood glucose but increased postprandial blood glucose concentrations. Male offspring from selenium-deficient litters had increased plasma insulin levels in conjunction with reduced plasma thyroxine (tetraiodothyronine or T4) concentrations. Conversely, females exposed to selenium deficiency in utero exh

The bed nucleus of the stria terminalis (BNST) is a forebrain region highly responsive to stress that expresses corticotropin-releasing hormone (CRH) and is implicated in mood disorders, such as anxiety. However, the exact mechanism by which chronic stress induces CRH-mediated dysfunction in BNST and maladaptive behaviors remains unclear. Here, we first confirmed that selective acute optogenetic activation of the oval nucleus BNST (ovBNST) increases maladaptive avoidance behaviors in male mice. Next, we found that a 6 week chronic variable mild stress (CVMS) paradigm resulted in maladaptive behaviors and increased cellular excitability of ovBNST CRH neurons by potentiating mEPSC amplitude, altering the resting membrane potential, and diminishing M-currents (a voltage-gated K+ current that stabilizes membrane potential) in ex vivo slices. CVMS also increased c-fos(+) cells in ovBNST following handling. We next investigated potential molecular mechanism underlying the electrophysiological effects and observed t

Early-life stress (ELS) leads to stress-related psychopathology in adulthood. Although dysfunction of corticotropin-releasing hormone (CRH) signaling in the bed nucleus of the stria terminalis (BNST) mediates chronic stress-induced maladaptive affective behaviors that are historically associated with mood disorders such as anxiety and depression, it remains unknown whether ELS affects CRH function in the adult BNST. Here we applied a well-established ELS paradigm (24 h maternal separation (MS) at postnatal day 3) and assessed the effects on CRH signaling and electrophysiology in the oval nucleus of BNST (ovBNST) of adult male mouse offspring. ELS increased maladaptive affective behaviors, and amplified mEPSCs and decreased M-currents (a voltage-gated K+ current critical for stabilizing membrane potential) in ovBNST CRH neurons, suggesting enhanced cellular excitability. Furthermore, ELS increased the numbers of CRH+ and PACAP(+) (the pituitary adenylate cyclase-activating polypeptide, an upstream CRH regulato

Although injectable anesthetics are still widely used in laboratory rodents, scientific data concerning pain and distress during and after stereotactic surgery are rare. However, optimal anesthesia protocols have a high impact on the quality of the derived data. We therefore investigated the suitability of recommended injectable anesthesia with a traditionally used monoanesthesia for stereotactic surgery in view of optimization and refinement in rats. The influence of the recommended complete reversal anesthesia (MMF; 0.15 mg/kg medetomidine, 2 mg/kg midazolam, 0.005 mg/kg fentanyl; i.m.) with or without reversal and of chloral hydrate (430 mg/kg, 3.6%, i.p.) on various physiological, biochemical and behavioral parameters (before, during, after surgery) was analyzed. Isoflurane was also included in stress parameter analysis. In all groups, depth of anesthesia was sufficient for stereotactic surgery with no animal losses. MMF caused transient exophthalmos, myositis at the injection site and increased early pos

Depression is a serious global social problem. Various therapeutic drugs have been developed based on the monoamine hypothesis; however, treatment-resistant depression is a common clinical issue. Recently, the gut-brain axis, which is associated with the hypothesis that the intestinal environment affects the brain, has garnered significant interest, and several studies have attempted to treat brain disorders based on this axis. These attempts include fecal transplantation, probiotics and prebiotics. In this study, we focused on intestinal reactive oxygen species (ROS) because excessive ROS levels disturb the intestinal environment. To elucidate the impact of scavenging intestinal ROS on depression treatment via the gut-brain axis, a novel polymer-based antioxidant (siSMAPo(TN)), which was distributed only in the intestine and did not diffuse into the whole body after oral administration, was used. siSMAPo(TN) selectively scavenged intestinal ROS and protected the intestinal environment from damage caused by c

Transportation noise affects urbanized, rural, and otherwise unaltered habitats. Given expanding transportation networks, alterations in the acoustic landscapes experienced by animals are likely to be pervasive and persistent (i.e. chronic). It is important to understand if chronic noise exposure alters behavior and physiology in free-living animals, as it may result in long-lasting impacts, such as reduced reproductive success. Here, we experimentally tested the effects of chronic traffic noise on baseline and stress-induced corticosterone (the primary avian glucocorticoid), parental feeding behavior, and fitness proxies in breeding tree swallows (Tachycineta bicolor). Our results show that chronic traffic noise is related to altered corticosterone in both adult female and nestling tree swallows, suggesting that noise may be a stressor in both groups. In adult females, our results suggest that traffic noise is related to a limited ability to respond to subsequent acute stressors (i.e. reduced stress-induced 

Artificial light at night (hereafter ALAN") affects 88% of the land area in Europe and almost half of the land area in the USA, with even rural areas exposed to lights from agricultural and industrial buildings. To date, there have been few studies that assess the impacts of ALAN on both wildlife behavior and physiology. However, ALAN may alter energy expenditure and/or stress physiology during the breeding period, potentially reducing reproductive success and resulting in conservation implications. Here, we experimentally exposed adult female and nestling tree swallows (Tachycineta bicolor) to ALAN. We then measured the effects of ALAN compared with control conditions on parental behavior (provisioning rate), nestling physiology (corticosterone levels), and reproductive success (likelihood of all eggs hatching and all nestlings fledging per nest). Our results showed that ALAN-exposed females provisioned their nestlings at lower rates than control females. Although relatively weak, our results also suggested 

The cyclic adenosine monophosphate response element binding protein (CREB) is a phosphorylation-dependent transcription factor that plays important roles in memory consolidation and several neuropsychological disorders. Although analyzing the spatiotemporal pattern of CREB phosphorylation is required for elucidating the mechanism of memory consolidation, imaging of phosphorylation of a particular protein in the brain of live animals is impossible at present. Here, we developed a method for visualizing the CREB phosphorylation in the cerebral cortex of an awake mouse using a split luciferase technique. Using this technique, we demonstrated the correlation between the change in CREB phosphorylation at a particular region in the brain and behavioral consequences induced by the administration of reserpine, a psychotropic agent.

Psychosocial stress disrupts reproduction and interferes with pulsatile LH secretion. The posterodorsal medial amygdala (MePD) is an upstream modulator of the reproductive axis and stress. Corticotropin-releasing factor type 2 receptors (CRFR2s) are activated in the presence of psychosocial stress together with increased expression of the CRFR2 ligand Urocortin3 (Ucn3) in the MePD of rodents. We investigate whether Ucn3 signalling in the MePD is involved in mediating the suppressive effect of psychosocial stress on LH pulsatility. First, we administered Ucn3 into the MePD and monitored the effect on LH pulses in ovariectomized mice. Next, we delivered Astressin2B, a selective CRFR2 antagonist, intra-MePD in the presence of predator odor, 2,4,5-trimethylthiazole (TMT) and examined the effect on LH pulses. Subsequently, we virally infected Ucn3-cre-tdTomato mice with inhibitory designer receptor exclusively activated by designer drugs (DREADDs) targeting MePD Ucn3 neurons while exposing mice to TMT or restraint

The pedunculopontine tegmental nucleus (PPT) and laterodorsal tegmental nucleus (LDT) are heterogeneous brainstem structures that contain cholinergic, glutamatergic, and GABAergic neurons. PPT/LDT neurons are suggested to modulate both cognitive and noncognitive functions, yet the extent to which acetylcholine (ACh) signaling from the PPT/LDT is necessary for normal behavior remains uncertain. We addressed this issue by using a mouse model in which PPT/LDT cholinergic signaling is highly decreased by selective deletion of the vesicular ACh transporter (VAChT) gene. This approach interferes exclusively with ACh signaling, leaving signaling by other neurotransmitters from PPT/LDT cholinergic neurons intact and sparing other cells. VAChT mutants were examined on different PPT/LDT-associated cognitive domains. Interestingly, VAChT mutants showed no attentional deficits and only minor cognitive flexibility impairments while presenting large deficiencies in both spatial and cued Morris water maze (MWM) tasks. Conve

In healthy conditions, prepubertal growth follows an individual specific growth channel. Growth hormone (GH) is undoubtedly the major regulator of growth. However, the homeostatic regulation to maintain the individual specific growth channel during growth is unclear. We recently hypothesized a body weight sensing homeostatic regulation of body weight during adulthood, the gravitostat. We now investigated if sensing of body weight also contributes to the strict homeostatic regulation to maintain the individual specific growth channel during prepubertal growth. To evaluate the effect of increased artificial loading on prepubertal growth, we implanted heavy (20% of body weight) or light (2% of the body weight) capsules into the abdomen of 26-day-old male rats. The body growth, as determined by change in biological body weight and growth of the long bones and the axial skeleton, was reduced in rats bearing a heavy load compared with light load. Removal of the increased load resulted in a catch-up growth and a nor

Chronic stress has been associated with several negative health outcomes and psychopathological conditions. One source of chronic stress might be from ones social environment (e.g., being excluded from a group, losing a loved one, etc.). Specifically, social instability, or frequent changes in the social environment, can result in both physiological and behavioral stress responses. Corticosterone is the primary stress-responsive biomarker in rodents, and it reflects the activity of the hypothalamic-pituitary-adrenal (HPA) axis. Historically, research on the effects of stress has relied on collection of blood, saliva, or other bodily fluids that yield information about moment-to-moment changes in stress physiology. Recently, new sampling techniques involving quantification of glucocorticoids in hair has allowed researchers to view patterns of stress physiology over extended periods of time. This study assessed the effects of chronic social instability on corticosterone levels in female mice. Mice that were sub

Physical exercise and chronic social stress are both known to impact general health and hypothalamic-pituitary-adrenal (HPA) axis function, albeit typically in opposing directions. Therefore, the question we investigated in this study was how these two factors - physical exercise and chronic social isolation - would interact when presented simultaneously in a female rodent model. Adult female prairie voles were separated into four experimental groups: (1) isolated without wheel access, (2) isolated with wheel access, (3) paired without wheel access, and (4) paired with wheel access. Plasma, hair, and adrenal glands were sampled to investigate changes in stress physiology. Our results indicate that, when isolated, wheel access had a mitigating effect on HPA activity. However, in paired animals, wheel access had the opposite effect, as both adrenal mass and increase in hair corticosterone concentrations were greater in paired animals with wheel access. Strong correlations were detected between change in hair co

We measured serum CORT elevation in wild-type and PACAP-deficient C57BL/6N male mice after acute (1h) or prolonged (2-3h) daily restraint stress for 7 d. The PACAP dependence of CORT elevation was compared to that of stress-induced hypophagia. Daily restraint induced unhabituated peak CORT elevation, and hypophagia/weight loss, of similar magnitude for 1, 2, and 3h of daily restraint, in wild-type mice. Peak CORT elevation, and hypophagia, were both attenuated in PACAP-deficient mice for 2 and 3h daily restraint. Hypophagia induced by 1-h daily restraint was also greatly reduced in PACAP-deficient mice, however CORT elevation, both peak and during recovery from stress, was unaffected. Thus, hypothalamic PACAPergic neurotransmission appears to affect CRH gene transcription and peptide production, but not CRH release, in response to psychogenic stress. A single exposure to restraint sufficed to trigger hypophagia over the following 24h. PACAP deficiency attenuated HPA axis response (CORT elevation) to prolonged



Aggression in male mice often leads to injury and death, making social housing difficult. We tested whether (1) small group size, (2) early age of allocation to a group decreases aggression and 3) manipulation increases aggression in male mice. A 14wk study was performed to assess the following conditions in male CD-1/ICR mice: group size (1, 2, or 3), age at grouping (5 or 7wks), and manipulation (daily scruffing or minimal weekly handling). Wounds, body weights, food consumption, nest scores, sucrose consumption, fecal corticosterone and blood for hematology were collected. At the end of the study, mice were euthanized and pelted to assess wounding with the pelt aggression lesion scale (PALS). No signs of acute or chronic stress were observed in any of the groups. Trio housed mice showed less bite wounds than pair housed mice. In general, mice in larger groups ate less but weighed more. Individually housed mice, however, had high nest scores, low body weights, and increased sucrose and food consumption. The

Chronic psychological stress affects brain regions involved in memory such as the hippocampus and accelerates age-related cognitive decline, including in Alzheimer's disease and vascular dementia. However, little is known about how chronic stress impacts hippocampal vascular function that is critically involved in maintaining neurocognitive health that could contribute to stress-related memory dysfunction. Here, we used a novel experimental rat model that mimics the neuroendocrine and cardiovascular aspects of chronic stress to determine how the neuroendocrine components of the stress response affect hippocampal function. We studied both male and female rats to determine potential sex differences in the susceptibility of the hippocampus and its vasculature to neuroendocrine stress-induced dysfunction. We show that activation of neuroendocrine stress pathways impaired the vasoreactivity of hippocampal arterioles to mediators involved in coupling neuronal activity with local blood flow that was associated with 

Maternal exposure to stressors during lactation has previously been demonstrated to impact various aspects of milk synthesis and to have long-term physiological effects on offspring. Much of the current literature investigating the effects of stress during lactation has used acute stressors, and the studies investigating the effects of chronic stressors largely focus on neurological changes. Further, temporal variation in glucocorticoids across lactation in response to stressors has rarely been assessed. The present work uses a novel male intruder paradigm to model the effects of chronic stress on maternal fecal corticosterone metabolites (FCMs) in Sprague-Dawley rats across lactation. FCM levels were elevated in chronically-stressed mothers relative to the control group. Further, FCMs in the stress group were time-dependent either due to repeated exposure to the stressor or lactation stage. Together, this work demonstrates the efficacy of this established paradigm in increasing circulating glucocorticoids in

OBJECTIVES: Depression is a psychiatric disorder that affects about 10% of the world's population and is accompanied by anxiety. Depression and anxiety are often caused by various stresses. However, the etiology of depression and anxiety remains unknown. It has been reported that alpha2-antiplasmin (alpha2AP) not only inhibits plasmin but also has various functions such as cytokine production and cell growth. This study aimed to determine the roles of alpha2AP on the stress-induced depression and anxiety. METHODS: We investigated the mild repeated restraint stress-induced depressive and anxiety-like behavior in the alpha2AP(+/+) and alpha2AP(-/-) mice using the social interaction test (SIT), sucrose preference test (SPT), and elevated plus maze (EPM). RESULTS: The stresses such as the mild repeated restraint stress suppressed alpha2AP expression in the hippocampus of mice, and the treatment of fluoxetine (selective serotonin reuptake inhibitor [SSRI]) recovered the stress-caused alpha2AP suppression. We also 

Endometriosis is a condition in which tissue similar to the womb lining begins to grow in other sites, such as the ovaries or fallopian tubes. Endometriosis can cause pelvic pain, adhesion formation, and infertility. Here, we investigated the relationship between deterioration of endometriosis and inflammation of intraperitoneal adipose tissue in mice. We created a mouse model of endometriosis, then subjected these mice to stress loading. In the experimental mice, we measured protein expression levels of prostaglandin-E2, monocyte chemoattractant protein-1, and tumor necrosis factor-alpha using ELISA kits. We used quantitative real-time polymerase chain reaction to measure mRNA expression levels of inflammation-related enzymes and cytokines in lesions and adipose tissues. This study sugest that endometriotic lesions may progress in the presence of psychological stress in the presence of endometriosis. In addition, inflammation of the adipose tissue around the uterus may be involved in the development of endom

Patients with diabetes mellitus are predisposed to cognitive impairment. Fractalkine-CX3CR1 in the brain signaling represents a primary neuron-microglia inter-regulatory system for several brain functions including learning and memory processes. The present study addressed whether fractalkine-CX3CR1 signaling in the hippocampus contributes to the cognitive deficits observed in streptozotocin (STZ)-treated mice. Our results showed that STZ-treated mice exhibited significant cognitive deficits in the Y-maze test, and a decrease in fractalkine and CX3CR1 levels in the hippocampus. Moreover, intracerebroventricular injection of the CX3CR1 antagonist 18a in normal mice induced significant cognitive deficits in the Y-maze test. STZ-treated mice showed a significant increase in plasma corticosterone levels and a decrease in plasma and hippocampal levels of insulin-like growth factor-1 (IGF-1). Therefore, we examined the effects of corticosterone and IGF-1 on regulation of fractalkine and CX3CR1 expression. Dexametha

Aversive reactions to novelty (or neophobia") have been described in a wide variety of different animal species and can affect an individual's ability to exploit new resources and avoid potential dangers. However, despite its ecological importance, the proximate causes of neophobia are poorly understood. In this study, we tested the role of glucocorticoid hormones in neophobia in wild-caught house sparrows (Passer domesticus, n = 11 males) by giving an injection of the drug mitotane that reduced endogenous corticostemne for several days or a vehicle control, and then examined the latency to feed when the food dish was presented with or without a novel object in, on, or near the dish. Each sparrow was exposed to multiple novel object and control trials and received both vehicle control and mitotane treatments, with a week between treatments to allow the drug to wash out. As found previously, all novel objects significantly increased sparrows' latency to feed compared to no object present. Reducing corticostero

Introduction: Disruption of maternal care using maternal separation (MS) models has provided significant evidence of the deleterious long-term effects of early life stress. Several preclinical studies investigating MS showed multiple behavioral and biomolecular alterations. However, there is still conflicting results from MS studies, which represents a challenge for reliability and replicability of those findings. Objective: To address that, this study was conducted to investigate whether MS would affect anxiety-like behaviors using a battery of classical tasks, as well as central and peripheral stress-related biomarkers. Methods: Male Balb/c mice were exposed to MS from postnatal day (PND) 2 to 14 for 180-min per day. Two independent cohorts were performed to evaluate both baseline and anxiety-like behavior responses to MS at PND60. We performed composite scores to evaluate MS effects on anxiety and risk assessment phenotypes. Also, we assessed mRNA gene expression in the medial pre-frontal cortex (mPFC) of 

Flowerpot method of rapid eye movement sleep (REMS) deprivation (REMSD) has been most extensively used in experiments to decipher the functions of REMS. The most common but serious criticism of this method has been presumed stress experienced by the experimental animals. The lack of systematic studies with appropriate controls to resolve this issue prompted this study. We have compared serum corticosterone levels as a marker of stress in male rats under REMSD by the flowerpot method and multiple types of control conditions. Additionally, to maintain consistency and uniformity of REMSD among groups, in the same rats, we estimated brain Na-K ATPase activity, which has been consistently reported to increase upon REMSD. The most effective method was one rat in single- or multiple-platforms set-up in a pool because it significantly increased Na-K ATPase activity without elevating serum corticosterone level. More than one rat in multiple platform set-up was ineffective and must be avoided. Also, large platform- and

Stress leaves a lasting impression on an organism and reshapes future responses. However, the influence of past experience and stress hormones on the activity of neural stress circuits remains unclear. Hypothalamic corticotropin-releasing hormone (CRH) neurons orchestrate behavioral and endocrine responses to stress and are themselves highly sensitive to corticosteroid (CORT) stress hormones. Here, using in vivo optical recordings, we find that CRH neurons are rapidly activated in response to stress. CRH neuron activity robustly habituates to repeated presentations of the same, but not novel stressors. CORT feedback has little effect on CRH neuron responses to acute stress, or on habituation to repeated stressors. Rather, CORT preferentially inhibits tonic CRH neuron activity in the absence of stress stimuli. These findings reveal how stress experience and stress hormones modulate distinct components of CRH neuronal activity to mediate stress-induced adaptations.

Accurate measurement of circulating glucocorticoid concentrations in rodents is often hampered by the stress-related activation of the hypothalamic-pituitaryadrenal axis during animal handling. The present study aims to identify methods of blood collection associated with minimal stress and thus artificial increases in plasma glucocorticoid levels. Using two strains of mice, we evaluated common laboratory methods of non-terminal (tail blood sampling with or without restraint; retro-orbital puncture) and terminal blood collection (cardiac puncture) and their immediate and prolonged effect on plasma corticosterone levels.  Compared to retro-orbital and cardiac puncture, mice from both the unrestrained and restrained tail snip collection groups displayed the lowest plasma corticosterone levels in both mouse strains. Plasma corticosterone levels in samples obtained from retro-orbital and cardiac puncture collection were up to twenty times higher than those measured in mice undergoing blood collection via tail sni

Stress is a part of everyday life, but excessive stress can be related to diverse diseases. Recently, oral intake of a non-centrifuged cane sugar, Kokuto, was reported to produce potential anti-stress effects in humans. However, the molecular components associated with the anti-stress property of Kokuto remain mostly unknown. Therefore, we focused on the non-sugar component (NSC) fractions of Kokuto, and investigated how serum corticosterone level (used as a stress marker) and antioxidant activity were affected in restraint-stressed mice treated with NSC fractions obtained from the elusion on HP-20 resin with 25%, 50%, 75%, and 100% aqueous methanol (MeOH) solutions. Among the four NSC fractions, the 50% MeOH fraction showed a high content of phenolic compounds and high antioxidant activity. Moreover, oral administration of the 50% MeOH fraction suppressed both corticosterone secretion into the serum and reduction of antioxidant activity in serum and liver in restraint-stressed mice. Component analysis of the

In previous studies, the non-sugar component (NSC) fraction, analyzed as 50 % methanol extract from Kokuto, showed a high in vitro antioxidant activity and strong anti-stress effect in acutely stressed mice. In addition, p-hydroxybenzaldehyde (HBA) and p-hydroxyacetophenone (HAP) were determined to be some of the antioxidative compounds in the NSC fraction. Therefore, the aim of the present study was to investigate whether NSC fraction, HBA and HAP could suppress stress response and the changes of hepatic lipids in chronically stressed mice fed a high fat diet. The results of the present study show that the NSC fraction has a high antioxidant activity in vitro, and oral administration of the fraction and HAP suppressed the secretion of stress hormone in the chronically stressed mice. We also found that the two phenolic compounds prevented hepatic lipid accumulation and peroxidation in the stressed mice.

Sickness behavior is considered part of the specific beneficial adaptive behavioral and neuroimmune changes that occur in individuals in response to infectious/inflammatory processes. However, in dangerous and stressful situations, sickness behavior should be momentarily abrogated to prioritize survival behaviors, such as fight or flight. Taking this assumption into account, we experimentally induced sickness behavior in rats using lipopolysaccharides (LPS), an endotoxin that mimics infection by gram-negative bacteria, and then exposed these rats to a restraint stress challenge. Zinc has been shown to play a regulatory role in the immune and nervous systems. Therefore, the objective of this study was to examine the effects of zinc treatment on the sickness response of stress-challenged rats. We evaluated 22-kHz ultrasonic vocalizations, open-field behavior, tumor necrosis factor a (TNF-alpha), corticosterone, and brain-derived neurotrophic factor (BDNF) plasma levels. LPS administration induced sickness behav

The clock protein period 1 (PER1) is a central component of the core transcription-translation feedback loop governing cell-autonomous circadian rhythms in animals. Transcription of Per1 is directly regulated by the glucocorticoid (GC) receptor (GR), and Per1 mRNA is induced by stressors or injection of GC. Circulating GCs may synchronize peripheral clocks with the central pacemaker located in the suprachiasmatic nucleus of the brain. Kruppel-like factor 9 (KLF9) is a zinc finger transcription factor that, like Per1, is directly regulated by liganded GR, and it associates in chromatin at clock and clock-output genes, including at Per1. We hypothesized that KLF9 modulates stressor-dependent Per1 transcription. We exposed wild-type (WT) and Klf9 null mice (Klf9-/-) of both sexes to 1 hour restraint stress, which caused similar 2- to 2.5-fold increases in plasma corticosterone (B) in each genotype and sex. Although WT mice of both sexes showed a 2-fold increase in liver Per1 mRNA level after restraint stress, th

Selective serotonin reuptake inhibitors (SSRIs) are commonly prescribed to women before or during pregnancy to manage their depressive symptoms. However, there is still little knowledge regarding the long-term development effects of SSRI exposure for the fetus or the effects of discontinuing SSRI treatment during pregnancy. This study utilized a translational animal model of maternal depression (based on giving high levels of corticosterone (CORT, 40 mg/kg, s.c.) or vehicle (Oil) for 21 days prior to conception) to investigate the effects of sertraline (a frequently prescribed SSRI; 20 mg/kg p.o., treatment started similar to 7 days prior to conception) and its discontinuation during pregnancy (on gestational day 16) compared to vehicle (water) treatment on the development of the offspring. Our results revealed that both corticosterone exposure prior to pregnancy and sertraline administration and its discontinuation during gestation had sex-specific effects on behavior in the adult offspring. In particular, p

Many women who take antidepressant medications become pregnant while taking their medication; however, the impact of depression and antidepressant medication on fetal development is not well understood. This study used a translational animal model of maternal depression to investigate the consequences of discontinuing antidepressant medication during pregnancy. First, rats received corticosterone (CORT; 40 mg/kg, s.c.) or vehicle to induce a depressive-like phenotype. After 16 days of treatment with CORT or vehicle, animals were treated with sertraline (a selective serotonin reuptake inhibitor, SSRI; 20 mg/kg) or vehicle via gavage. Following 21 days of CORT or oil treatment, rats were mated. One group receiving sertraline was discontinued from treatment on gestational day 16, and another group continued sertraline treatment throughout pregnancy to assess the effects of discontinuation. After weaning, dams were sacrificed via perfusion to investigate neurogenesis. As intended, CORT administration created a de

High levels of chronic stress or stress hormones are associated with depressive-like behavior in animal models. However, slight elevations in corticosterone (CORT) - the major stress hormone in rodents - have also been associated with improved performances, albeit in a sex-dependent manner. Some of the discrepancies in the literature regarding the effects of high CORT levels may be due to different administrations methods. The current study aims to compare the effects of similar to 40 mg/kg given either via subcutaneous injection, through an implanted pellet, or in the drinking water, for similar to 21 days on CORT serum levels, depressive-like behavior in the forced swim test (FST), and neurogenesis levels in the dentate gyrus (DG) in adult female rats. We found that animals exposed to the daily injections showed elevated CORT levels throughout the administration period, while the pellet animals showed only a transient increase, and drinking water animals revealed no elevation in CORT in serum. In addition, 

Sepsis mouse models revealed thymus atrophy, characterised by decreased thymus weight and loss of thymocytes due to apoptosis. Mice suffered from lymphopenia, a lack of T cells in the periphery, which attenuates their ability to fight against recurring and secondary infections during sepsis progression. Key players in thymus atrophy are IL-6, which is directly involved in thymus involution, and the sphingosine-1-phosphate - sphin-gosine-1-phosphate receptor 1 signaling, influencing thymocytes emigration. In healthy individuals a sphingosine-1-phosphate (S1P) gradient from lymphoid organs to the circulatory system serves as signal for mature T cell egress. In the present study we investigated, whether inhibition of SIT generation improves thymus involution. In sepsis, induced by cecal ligation and puncture (CLP), S1P in the thymus increased, while it decreased in serum, thus disrupting the naturally occurring S1P gradient. As a potential source of S1P we identified increased numbers of apoptotic cells in the t

Several behavioral interventions, based on social enrichment and observational learning are applied in treatment of neuropsychiatric disorders. However, the mechanism of such modulatory effect and the safety of applied methods on individuals involved in social support need further investigation. We took advantage of known differences between inbred mouse strains to reveal the effect of social enrichment on behavior and neurobiology of animals with different behavioral phenotypes. C57BL/6 and DBA/2 female mice displaying multiple differences in cognitive, social, and emotional behavior were group-housed either in same-strain or in mixed-strain conditions. Comprehensive behavioral phenotyping and analysis of expression of several plasticity- and stress-related genes were done to measure the reciprocal effects of social interaction between the strains. Contrary to our expectation, mixed housing did not change the behavior of DBA/2 mice. Nevertheless, the level of serum corticosterone and the expression of glucoc

Mechanical ventilation is a life-saving intervention for patients in respiratory failure. Unfortunately, prolonged ventilator support results in diaphragmatic atrophy and contractile dysfunction leading to diaphragm weakness, which is predicted to contribute to problems in weaning patients from the ventilator. While it is established that ventilator-induced oxidative stress is required for the development of ventilator-induced diaphragm weakness, the signaling pathway(s) that trigger oxidant production remain unknown. However, recent evidence reveals that increased plasma levels of angiotensin II (ANG II) result in oxidative stress and atrophy in limb skeletal muscles. Using a well-established animal model of mechanical ventilation, we tested the hypothesis that increased circulating levels of ANG II are required for both ventilator-induced diaphragmatic oxidative stress and diaphragm weakness. Cause and effect was determined by administering an angiotensin-converting enzyme inhibitor (enalapril) to prevent v

Rats find initial interactions with humans frightening, which can lead to negative affect, and poor welfare. A handling technique called tickling", which mimics rat rough-and-tumble play, can be used to reduce these negative effects. When tickled, rats produce 50 kilohertz (kHz) ultrasonic vocalizations (USV) indicative of positive affect. During tickling, some rats consistently vocalize more (high-callers) and react more positively to novelty and stress than rats that utter fewer vocalizations (low-callers). Rats in pet stores can experience high levels of environmental novelty, as well as infrequent and inconsistent human interaction, which may reinforce a fearful human-rat relationship. We hypothesized that tickling pet store rats improves human-rat interactions and animal welfare, particularly for tickled high-callers, as compared to non-tickled controls or tickled low-callers.

Vascular contributions to cognitive impairment and dementia (VCID) is a spectrum of cognitive deficits caused by cerebrovascular disease, for which insulin resistance is a major risk factor. A major cause of VCID is chronic cerebral hypoperfusion (CCH). Under stress, sustained hypothalamic-pituitary-adrenal axis (HPA) activation can result in insulin resistance. Little is known about the effects of CCH on the HPA axis. We hypothesized that CCH causes sustained HPA activation and insulin resistance. Male rats were subjected to bilateral carotid artery stenosis (BCAS) for 12 wk to induce CCH and VCID. BCAS reduced cerebral blood flow and caused memory impairment. Plasma adrenocorticotropic hormone was increased in the BCAS rats (117.2 +/- 9.6 vs. 88.29 +/- 9.1 pg/mL, BCAS vs. sham, P = 0.0236), as was corticosterone (220 +/- 21 vs. 146 +/- 18 ng/g feces, BCAS vs. sham, P = 0.0083). BCAS rats were hypoglycemic (68.1 +/- 6.1 vs. 76.5 +/- 5.9 mg/dL, BCAS vs. sham, P = 0.0072), with increased fasting insulin (481.6

Background: Previous studies suggested that opiate withdrawal may increase anxiety and disrupt brain-derived neurotrophic factor function, but the effects of i.v. morphine self-administration on these measures remain unclear.  Methods: Adult male Sprague-Dawley rats were implanted with a catheter in the jugular vein. After 1 week of recovery, the animals were allowed to self-administer either i.v. morphine (0.5 mg/kg per infusion, 4 h/d) or saline in the operant conditioning chambers. The acoustic startle reflex and prepulse inhibition were measured at a baseline and on self-administration days 1, 3, 5, and 7 (1- and 3-hour withdrawal). Blood samples were collected on self-administration days 3, 5, and 7 from separate cohorts of animals, and the levels of brain-derived neurotrophic factor and corticosterone were assayed using the enzyme-linked immunosorbent assay method.  Results: Compared with the saline group, the morphine self-administration group showed hyper-locomotor activity and reduced defecation duri

Animal welfare is recognized as essential for the coexistence of humans and animals. Considering the increased demand and interest in animal welfare, many methods for improving animal welfare are being devised, but which method reduces animal stress has not been scientifically verified. Therefore, reducing animal stress by providing a proper breeding environment and environmental enrichment can be the basis for animal study. In this study, stress levels were assessed based on the mouse-breeding environment. We considered that the higher the body weight and the lower the corticosterone concentration, the lower the stress. According to the results, animals in the individual ventilation cages were determined to have lower serum cortisol concentrations, while the body weight of the animals was increased when in individual ventilation cages compared with individual isolated cages and when providing environmental enrichment compared with group breeding or not providing environmental enrichment. The results provide 

Background: Chronic stress contributes to the development of brain disorders, such as neurodegenerative and psychiatric diseases. Oxidative damage is well known as a causative factor for pathogenic process in brain tissues. The aim of this study is to evaluate the neuroprotective effect of a 30% ethanol extract of Aquilariae Lignum (ALE) in repeated stress-induced hippocampal oxidative injury.  Methods: Fifty BALB/c male mice (12 weeks old) were randomly divided into five groups (n = 10). For 11 consecutive days, each group was orally administered with distilled water, ALE (20 or 80 mg/kg) or N-acetylcysteine (NAC; 100 mg/kg), and then all mice (except unstressed group) were subjected to restraint stress for 6 h. On the final day, brain tissues and sera were isolated, and stress hormones and hippocampal oxidative alterations were examined. We also treated lipopolysaccharide (LPS, 1 mu g/mL)-stimulated BV2 microglial cells with ALE (1 and 5 mu g/mL) or NAC (10 mu M) to investigate the pharmacological mechanism

Chronic fatigue syndrome (CFS) is one of the most intractable diseases and is characterized by severe central fatigue that impairs even daily activity. To date, the pathophysiological mechanisms are uncertain and no therapies exist. Therefore, a proper animal model reflecting the clinical features of CFS is urgently required. We compared two CFS animal models most commonly used, by injection with lipopolysaccharide (LPS from Escherichia coli O111:B4) or polyinosinic: polycytidylic acid (poly I:C), along with bilateral adrenalectomy (ADX) as another possible model. Both LPS- and poly I:C-injected mice dominantly showed depressive behaviors, while ADX led to fatigue-like performances with high pain sensitivity. In brain tissues, LPS injection notably activated microglia and the 5-hydroxytryptamine (HT)(1A) receptor in the prefrontal cortex and hippocampus. Poly I:C-injection also remarkably activated the 5-HT transporter and 5-HT1A receptor with a reduction in serotonin levels in the brain. ADX particularly act

Social status is a critical factor determining health outcomes in human and nonhuman social species. In social hierarchies with reproductive skew, individuals compete to monopolize resources and increase mating opportunities. This can come at a significant energetic cost leading to trade-offs between different physiological systems. In particular, changes in energetic investment in the immune system can have significant short and long-term effects on fitness and health. We have previously found that dominant alpha male mice living in social hierarchies have increased metabolic demands related to territorial defense. In this study, we tested the hypothesis that high-ranking male mice favor adaptive immunity, while subordinate mice show higher investment in innate immunity. We housed 12 groups of 10 outbred CD-1 male mice in a social housing system. All formed linear social hierarchies and subordinate mice had higher concentrations of plasma corticosterone (CORT) than alpha males. This difference was heightened

Within the bone marrow, the endosteal niche plays a crucial role in B-cell differentiation. Because spaceflight is associated with osteoporosis, we investigated whether changes in bone microstructure induced by a ground-based model of spaceflight, hind limb unloading (HU), could affect B lymphopoiesis. To this end, we analyzed both bone parameters and the frequency of early hematopoietic precursors and cells of theBlineage after 3, 6, 13, and 21 d of HU. We found that limb disuse leads to a decrease in both bone microstructure and the frequency of B-cell progenitors in the bone marrow. Although multi-potent hematopoietic progenitors were not affected by HU, a decrease in B lymphopoiesis was observed as of the common lymphoid progenitor (CLP) stage with a major block at the progenitor B (pro-B) to precursor B (pre-B) cell transition (5-to 10-fold decrease). Themodifications in B lymphopoiesis were similar to those observed in aged mice and, as with aging, decreased B-cell generation in HU mice was associated w

Few effective measures exist to combat the worldwide obesity epidemic(1), and the identification of potential therapeutic targets requires a deeper understanding of the mechanisms that control energy balance. Leptin, an adipocyte-derived hormone that signals the long-term status of bodily energy stores, acts through multiple types of leptin receptor long isoform (LepRb)-expressing neurons (called here LepRb neurons) in the brain to control feeding, energy expenditure and endocrine function(2-4). The modest contributions to energy balance that are attributable to leptin action in many LepRb populations(5-9) suggest that other previously unidentified hypothalamic LepRb neurons have key roles in energy balance. Here we examine the role of LepRb in neuronal nitric oxide synthase (NOS1)-expressing LebRb (LepRb(NOS1)) neurons that comprise approximately 20% of the total hypothalamic LepRb neurons. Nos1(cre)-mediated genetic ablation of LepRb (Lepr(Nos1KO)) in mice produces hyperphagic obesity, decreased energy expe

Heat stress (HS) causes significant economic losses in the poultry industry every year. However, the mechanisms for the adverse effects of HS on avian follicular development are largely unknown. The aim of this study was to test whether HS induces apoptosis of follicular cells and impairs egg production by activating the FasL/Fas and tumor necrosis factor (TNF)-alpha systems. To this end, Hy-Line Brown laying hens, at 32 wk of age, were either exposed to HS of 35 degrees C to 37 degrees C or maintained at 24 degrees C to 26 degrees C (control) for 5 D. At the end of the HS period, follicle numbers, apoptosis, FasL/Fas and TNF-alpha activation, oxidative stress, and hormone secretion were examined in ovarian follicles. Egg production was observed daily during both the stressed (day S1-S5) and the poststress recovery (day R1-R15) periods. The results demonstrated that HS on hens significantly 1) decreased laying rates from day S3 to R6; 2) reduced numbers of large yellow and hierarchical follicles; 3) triggered

Immune system is sensitive to stress. Spleen is the largest peripheral immune organ innervated with sympathetic nerves and controlled by adrenomedullary system in the body. However, the alterations and mechanism of spleen immune cell subsets caused by repetitive restraint stress (RRS) is poorly understood. In this study, we found that RRS reduced spleen index in mice, and induced an expansion of white pulp and involution of the red pulp. Meanwhile, the percentage of CD3(+)CD8(+) T lymphocytes, CD11b(+)F4/80(+) macrophages, CD11b(+)Ly-6G(-)Ly-6C(hi) monocytic myeloid derived suppressor cells (mMDSCs) and CD11b(+)Ly-6G(+)Ly-6C(int) granulocytic myeloid derived suppressor cells (gMDSCs) in spleen were significantly changed by RRS. Mechanistically, we found that the expression of norepinephrine (NE) and beta-adrenergic receptor (beta-AR) in spleen were up-regulated after 21 days of RRS, but not 7 days. The expression of corticosterone (CORT) and glucocorticoid receptor (GR) in spleen were up-regulated after 7 day

The root bark of Morus alba is commonly used as an alternative medicine due to its numerous health benefits in humans. However, the antidepressant effects of various active components from M. alba have not been fully elucidated. In this study, we aimed to determine whether sanggenon G, an active compound isolated from the root bark of M. alba, exhibited antidepressant-like activity in rats subjected to forced swim test (FST)-induced depression. Acute treatment of rats with sanggenon G (30mg/kg, intraperitoneally (i.p.)) significantly reduced immobility time and increased swimming time without any significant change in climbing. Rats treated with sanggenon G also exhibited a decrease in the limbic hypothalamic-pituitary-adrenal (HPA) axis response to the FST, as indicated by attenuation of the corticosterone response and decreased c-Fos immunoreactivity in the hypothalamic paraventricular nucleus (PVN). In addition, the antidepressant-like effects of sanggenon G were significantly inhibited by WAY100635 (1 mg/

Psychosocial stressors can cause physical inactivity, cardiac damage, and hypotension-induced death in the mdx mouse model of Duchenne muscular dystrophy (DMD). Because repeated exposure to mild stress can lead to habituation in wild-type mice, we investigated the response of mdx mice to a mild, daily stress to determine whether habituation occurred. Male mdx mice were exposed to a 30-sec scruff restraint daily for 12 weeks. Scruff restraint induced immediate physical inactivity that persisted for at least 60 minutes, and this inactivity response was just as robust after 12 weeks as it was after one day. Physical inactivity in the mdx mice was not associated with acute skeletal muscle contractile dysfunction. However, skeletal muscle of mdx mice that were repeatedly stressed had slow-twitch and tetanic relaxation times and trended toward high passive stiffness, possibly due to a small but significant increase in muscle fibrosis. Elevated urinary corticosterone secretion, adrenal hypertrophy, and a larger adre

Loss of function mutations in the gene encoding dystrophin elicits a hypersensitive fear response in mice and humans. In the dystrophin-deficient mdx mouse, this behaviour is partially protected by oestrogen, but the mechanistic basis for this protection is unknown. Here, we show that female mdx mice remain normotensive during restraint stress compared to a hypotensive and hypertensive response in male mdx and male/female wildtype mice, respectively. Partial dystrophin expression in female mdx mice (heterozygous) also elicited a hypertensive response. Ovariectomized (OVX) female mdx mice were used to explain the normotensive response to stress. OVX lowered skeletal muscle mass and lowered the adrenal mass and zona glomerulosa area (aldosterone synthesis) in female mdx mice. During a restraint stress, OVX dampened aldosterone synthesis and lowered the corticosterone:11-dehydrocorticosterone. All OVX-induced changes were restored with replacement of oestradiol, except that oestradiol lowered the zona fasciculat

Intermittent food deprivation (fasting, IF) improves mood and cognition and protects neurons against excitotoxic degeneration in animal models of epilepsy and Alzheimer's disease (AD). The mechanisms by which neuronal networks adapt to IF and how such adaptations impact neuropathological processes are unknown. We show that hippocampal neuronal networks adapt to IF by enhancing GABAergic tone, which is associated with reduced anxiety-like behaviors and improved hippocampus-dependent memory. These neuronal network and behavioral adaptations require the mitochondrial protein deacetylase SIRT3 as they are abolished in SIRT3-deficient mice and wild type mice in which SIRT3 is selectively depleted from hippocampal neurons. In the App(NL)(-G-F) mouse model of AD, IF reduces neuronal network hyperexcitability and ameliorates deficits in hippocampal synaptic plasticity in a SIRT3-dependent manner. These findings demonstrate a role for a mitochondrial protein deacetylase in hippocampal neurons in behavioral and GABAerg

Given the ongoing environmental crisis and recent calls within HCI to engage with its cascading efects on the more-than-human world, this paper introduces the concept of the eco-technical interface as a critical zone at which designers can surface and subvert issues of multispecies relations such as nonhuman instrumentalization. The eco-technical interface represents the sites at which human, nonhuman, and technological interfaces overlap, ranging from remote sensing for conservation to smart devices for precision agriculture to community science platforms for species identifcation. Here, we highlight the pervasiveness of the eco-technical interface as a set of sites for further HCI inquiry, engage with the politics and instrumentalizing tendencies at three particular sites, and demonstrate tactics for cultivating attunement to, refexively accounting for, and subverting instrumentalization in multispecies encounter.

Stress responses differ by sex, and females are more susceptible to developing mental illnesses because of past stress, including alcohol use disorder. Investigation of neuroadaptations governing the interaction between past stress and future alcohol intake remains understudied in females. A history of footshock stress previously was shown to increase alcohol self-administration under relapse-like conditions in male rats, associated with elevated phosphodiesterase 10A (PDE10A) mRNA expression in the dorsomedial prefrontal cortex and basolateral amygdala. To identify sex differences in long-term stress effects, male and female Wistar rats were exposed to light-cued footshock stress prior to alcohol self-administration training. While past stress did not alter acquisition or extinction, reacquisition self-administration was oppositely impacted by past stress. Stress history slightly increased reacquisition self-administration in males, but reduced alcohol self-administration in females, relative to same-sex con

The evolutionary advantages to the suppression of pain during a stressful event (stress-induced analgesia (SIA)) are obvious, yet the reasoninglehind sex-differences in the expression of this pain reduction are not. The different ways in which males and females integrate physiological stress responses and descending pain inhibition are unclear. A potential supraspinal modulator of stress-induced analgesia is the central nucleus of the amygdala (CeA). This limbic brain region is involved in both the processing of stress and pain; the CeA is anatomically and molecularly linked to regions of the hypothalamic pituitary adrenal (HPA) axis and descending pain network The CeA exhibits sex-based differences in response to stress and pain that may differentially induce SIA in males and females. Here, sex-based differences in behavioral and molecular indices of SIA were examined following noxious stimulation. Acute restraint stress in male and female mice was performed prior to intraplantar injections of formalin, a no

Individual reactions to traumatic stress vary dramatically, yet the biological basis of this variation remains poorly understood. Recent studies demonstrate the surprising plasticity of oligodendrocytes and myelin with stress and experience, providing a potential mechanism by which trauma induces aberrant structural and functional changes in the adult brain. In this study, we utilized a translational approach to test the hypothesis that gray matter oligodendrocytes contribute to traumatic-stress-induced behavioral variation in both rats and humans. We exposed adult, male rats to a single, severe stressor and used a multimodal approach to characterize avoidance, startle, and fear-learning behavior, as well as oligodendrocyte and myelin basic protein (MBP) content in multiple brain areas. We found that oligodendrocyte cell density and MBP were correlated with behavioral outcomes in a region-specific manner. Specifically, stress-induced avoidance positively correlated with hippocampal dentate gyrus oligodendrocy

A single, severe episode of stress can bring about myriad responses amongst individuals, ranging from cognitive enhancement to debilitating and persistent anxiety; however, the biological mechanisms that contribute to resilience versus susceptibility to stress are poorly understood. The dentate gyrus (DG) of the hippocampus and the basolateral nucleus of the amygdala (BLA) are key limbic regions that are susceptible to the neural and hormonal effects of stress. Previous work has also shown that these regions contribute to individual variability in stress responses; however, the molecular mechanisms underlying the role of these regions in susceptibility and resilience are unknown. In this study, we profiled the transcriptomic signatures of the DG and BLA of rats with divergent behavioral outcomes after a single, severe stressor. We subjected rats to three hours of immobilization with exposure to fox urine and conducted a behavioral battery one week after stress to identify animals that showed persistent, high 

This study aimed at evaluating the effect of ractopamine (RAC) on metabolism, zootechnical performance, body composition, and behavior in Wistar rats submitted to acute and chronic restrain stress. The oral dose of 5 mg/kg of RAC was administered in periods of 0, 7, 14, 21, and 28 days. The elevated plus-maze test (EPMT) was used for behavioral assessment. Blood, carcass and viscera characteristics were evaluated. Insulin-dependent glucose transporters (GLUT-4) were semi-quantified by Western Blot in epididymal adipocytes. RAC periods associated with chronic stress increased the GLUT-4 protein expression in adipose tissue in a time-dependent manner (P=0.01), i.e., the longer the RAC addition period, the higher the GLUT-4 concentration in chronically stressed animals (0=1.42; 7=1.19; 14=2.03; 21=1.59; 28=2.35). The stress periods combined with RAC increased the time spent in the opened arms of the maze (Chronic stress: 0=10.6; 7=8.7; 14=5.9; 21=12.3; 28=4.0; Acute stress 0=3.1; 7=4.7; 14=7.5; 21=0.0; 28=2.8) (

Social interactions are critically important for survival and impact overall-health, but also impose costs on animals, such as exposure to contagious agents. The immune system can play a critical role in modulating social behavior when animals are sick, as has been demonstrated within the context of sickness behaviors." Can immune molecules affect or be affected by social interactions even when animals are not sick, therefore serving a role in mediating pathogen exposure? We tested whether markers of immune function in both the blood and the brain are associated with gregariousness, quantified as number of animals interacted with per day. To do this, we used remote tracking of social interactions of a wild population of house mice (Mus musculus domesticus) to categorize animals in terms of gregariousness. Blood, hair, brain and other tissue samples from animals with extreme gregariousness phenotypes were collected. We then tested whether the levels of three important cytokines (TNF-alpha, IFN-gamma and IL-1 b

BACKGROUND: Patients with autism spectrum disorder (ASD) experience high rates of sleep disruption beginning early in life; however, the developmental consequences of this disruption are not understood. We examined sleep behavior and the consequences of sleep disruption in developing mice bearing C-terminal truncation mutation in the high-confidence ASD risk gene SHANK3 (Shank3DeltaC). We hypothesized that sleep disruption may be an early sign of developmental divergence, and that clinically relevant Shank3(WT/DeltaC) mice may be at increased risk of lasting deleterious outcomes following early life sleep disruption. METHODS: We recorded sleep behavior in developing Shank3(DeltaC/DeltaC), Shank3(WT/DeltaC), and wild-type siblings of both sexes using a noninvasive home-cage monitoring system. Separately, litters of Shank3(WT/DeltaC) and wild-type littermates were exposed to automated mechanical sleep disruption for 7 days prior to weaning (early life sleep disruption: ELSD) or post-adolescence (PASD) or undist

Neuropeptide Y (NPY) was recently proposed to be associated with stress and airway inflammation; however, this has rarely been studied in animal models of asthma. Twenty-four C57BL/6 mice were randomly divided into 3 groups of 8 each: naive control group, asthma group (with an established asthma model), and stressed asthma group (with established asthma and stress models). Bronchoalveolar lavage (BAL) fluid was collected for total cell counts using a hemocytometer and for cytological examinations by Wright stain. Differential inflammatory cell counts were performed to identify eosinophils, macrophages, neutrophils, and lymphocytes. NPY and corticosterone serum levels were determined with enzyme immunoassay kits. Stress was associated with increased airway inflammatory response, which was manifested by the accumulation of total leukocytes and eosinophils in the BAL fluid in comparison with the asthma and the control groups. The levels of NPY (p < 0.05) and corticosterone (p < 0.01) were elevated in the stresse

Stress elicits activation of the hypothalamic-pituitary-adrenal axis, which leads to enhanced circulating glucocorticoids, as well as impaired gonadotropin secretion and ovarian cyclicity. Here, we tested the hypothesis that elevated, stress-levels of glucocorticoids disrupt ovarian cyclicity by interfering with the preovulatory sequence of endocrine events necessary for the LH surge. Ovarian cyclicity was monitored in female mice implanted with a cholesterol or corticosterone (Cort) pellet. Cort, but not cholesterol, arrested cyclicity in diestrus. Subsequent studies focused on the mechanism whereby Cort stalled the preovulatory sequence by assessing responsiveness to the positive feedback estradiol signal. Ovariectomized mice were treated with an LH surge-inducing estradiol implant, as well as Cort or cholesterol, and assessed several days later for LH levels on the evening of the anticipated surge. All cholesterol females showed a clear LH surge. At the time of the anticipated surge, LH levels were undetec

CLN3 disease is a fatal neurodegenerative disorder affecting children. Hallmarks include brain atrophy, accelerated neuronal apoptosis, and ceramide elevation. Treatment regimens are supportive, highlighting the importance of novel, disease-modifying drugs. Flupirtine and its new allyl carbamate derivative (compound 6) confer neuroprotective effects in CLN3-deficient cells. This study lays the groundwork for investigating beneficial effects inCln3(Delta ex7/8)mice. WT/Cln3(Delta ex7/8)mice received flupirtine/compound 6/vehicle for 14 weeks. Short-term effect of flupirtine or compound 6 was tested using a battery of behavioral testing. For flupirtine, gene expression profiles, astrogliosis, and neuronal cell counts were determined. Flupirtine improved neurobehavioral parameters in open field, pole climbing, and Morris water maze tests inCln3(Delta ex7/8)mice. Several anti-apoptotic markers and ceramide synthesis/degradation enzymes expression was dysregulated inCln3(Delta ex7/8)mice. Flupirtine reduced astrog



Alcohol use disorders can be driven by negative reinforcement. Alterations of the microtubule cytoskeleton have been associated with mood regulation in the context of depression. Notably, MAP4343, a pregnenolone derivative known to promote tubulin assembly, has antidepressant properties. In the present study, we tested the hypothesis that MAP4343 may reduce excessive alcohol drinking in a mouse model of alcohol dependence by normalizing affect during withdrawal. Adult male C57BL/6J mice were given limited access to voluntary alcohol drinking and ethanol intake escalation was induced by chronic intermittent ethanol (CIE) vapor inhalation. Chronic, but not acute, administration of MAP4343 reduced ethanol intake and this effect was more pronounced in CIE-exposed mice. There was a complex interaction between the effects of MAP4343 and alcohol on affective behaviors. In the elevated plus maze, chronic MAP4343 tended to increase open-arm exploration in alcohol-naive mice but reduced it in alcohol-withdrawn mice. In

Cohabitation with Ehrlich ascitic tumor-injected conspecifics induces behavioral, neurochemical, endocrine and immune changes indicative of stress and immune impairment in female mice. The present work analyzed the effects of similar cohabitation in Swiss and Balb/C male mice. At least 12 pairs of male mice were divided into a control group and an experimental group. On experimental day 1 (ED1), one animal within each experimental pair was inoculated with 5 x 10(6) Ehrlich tumor cells intraperitoneally (i.p.); the other animal was kept undisturbed and was referred to as the CSP (companion of a sick partner). One male mouse of each control pair was treated i.p. with 0.9% NaCl (1 mL/kg); the other animal (the CHP, companion of a healthy partner) was kept undisturbed. Cohabitation with a sick partner for 11 days did not induce any behavioral, hypothalamic noradrenergic, corticosterone or adrenal weight changes in the Swiss CSP male mice compared to those of the Swiss CHP group. However, impairments in neutrophil

PURPOSE: Central serous chorioretinopathy is a stress-induced disease and often shows pachychoroid; however, the relationship between stress and choroid remains unlear. The purpose of this study was to investigate, using optical coherence tomography, whether the choroid thickens when rats are subjected to restraint stress. METHODS: Eight-week-old male F334/Jcl rats were subjected to 30 min of restraint stress, and choroidal thickness was measured before and after stress loading using optical coherence tomography. In addition, salivary corticosterone levels were measured before and after stress loading. RESULTS: Choroidal thickness was significantly increased from 30.1 +/- 6.4 microm to 39.7 +/- 9.2 microm just after stress loading (p = 0.001). Significant choroidal thickening was not observed on the next day. The salivary corticosterone concentration increased from 1575.3 +/- 1040.6 pg/mL before stress loading to 6022.2 +/- 6742.6 pg/mL after stress loading, but the difference was not significant (p = 0.10). 

Eggshells are significant part of hatchery waste which consist of calcium carbonate crust, membranes, and proteins and peptides of embryonic origins along with other entrapped contaminants including microbes. We hypothesized that using this product as a nutritional additive in poultry diet may confer better immunity to the chickens in the paradigm of mammalian milk that enhances immunity. Therefore, we investigated the effect of hatchery eggshell membranes (HESM) as a short term feed supplement on growth performance and immunity of chickens under bacterial lipopolysaccharide (LPS) challenged condition. Three studies were conducted to find the effect of HESM supplement on post hatch chickens. In the first study, the chickens were fed either a control diet or diets containing 0.5% whey protein or HESM as supplement and evaluated at 5 weeks of age using growth, hematology, clinical chemistry, plasma immunoglobulins, and corticosterone as variables. The second and third studies were done to compare the effects of

RF-amide related peptide 3 (RFRP-3) is a neuropeptide thought to inhibit central regulation of fertility. We investigated whether alterations in RFRP neuronal activity led to changes in puberty onset, fertility, and stress responses, including stress and glucocorticoid-induced suppression of pulsatile luteinizing hormone secretion. We first validated a novel RFRP-Cre mouse line, which we then used in combination with Cre-dependent neuronal ablation and DREADD technology to selectively ablate, stimulate, and inhibit RFRP neurons to interrogate their physiological roles in the regulation of fertility and stress responses. Chronic RFRP neuronal activation delayed male puberty onset and female reproductive cycle progression, but RFRP-activated and ablated mice exhibited apparently normal fertility. When subjected to either restraint-or glucocorticoidinduced stress paradigms. However, we observed a critical sex-specific role for RFRP neurons in mediating acute and chronic stress-induced reproductive suppression. F

Mining noise has a wide variety of frequency spectra and is a potential source of stress for wildlife. We evaluated the effects of mining machinery noise on behaviour and associated physiological parameters at two isoenergetic frequency ranges: high (> 2 kHz) and low (<= 2 kHz), the latter being less audible to mice, our model species. Effects of these two frequency spectra on behaviour, organ morphology and faecal corticosterone of wild mice were compared with a control treatment with no extra auditory stimuli. The mice exposed to high frequency noise spent less time in their nest than those exposed to low frequency noise or those in the control treatment, and they spent more time circling, especially anticlockwise, which in conjunction with elevated faecal corticosterone levels may reflect a greater right brain hemisphere stress-related response, particularly in females. Low frequency mining noise reduced grooming and circling, suggesting decreased physiological arousal due to mild stress. Low frequencies w

Early-life adverse experiences (first hit) lead to coping strategies that may confer resilience or vulnerability to later experienced stressful events (second hit) and the subsequent development of stress-related psychopathologies. Here, we investigated whether exposure to two stressors at different stages in life has long-term effects on emotional and cognitive capabilities, and whether the interaction between the two stressors influences stress resilience. Male rats were subjected to social defeat stress (SDS, first hit) in adolescence and to a single episode of prolonged stress (SPS, second hit) in adulthood. Behavioral outcomes, hippocampal expression of brain-derived neurotrophic factor, and plasma corticosterone levels were tested in adulthood. Rats exposed to both stressors exhibited resilience against the development of stress-induced alterations in emotional behaviors and spatial memory, but vulnerability to cued fear memory dysfunction. Rats subjected to both stressors demonstrated resilience agains

Bed rest has been an established treatment in the past prescribed for critically illness or convalescing patients, in order to preserve their body metabolic resource, to prevent serious complications and to support their rapid path to recovery. However, it has been reported that prolonged bed rest can have detrimental consequences that may delay or prevent the recovery from clinical illness. In order to study disuse-induced changes in muscle and bone, as observed during prolonged bed rest in humans, an innovative new model of muscle disuse for rodents is presented. Basically, the animals are confined to a reduced space designed to restrict their locomotion movements and allow them to drink and eat easily, without generating physical stress. The animals were immobilized for either 7, 14, or 28 days. The immobilization procedure induced a significant decrease of food intake, both at 14 and 28 days of immobilization. The reduced food intake was not a consequence of a stress condition induced by the model since p

What traits help organisms expand their ranges? Several behavioral and life history traits have been identified, but physiological and especially endocrinological factors have been minimally considered. Here, we asked whether steroid hormonal responses to stressors might be important. Previously, we found that corticosterone (CORT) responses to a standard restraint stressor were stronger at a range edge than at the core of the recent house sparrow (Passer domesticus) invasion of Kenya. In related work in the same system, we found that various behaviors (exploratory activity, responses to novelty, etc.) that are affected by CORT in other systems varied among sparrow populations in a manner that would suggest that CORT regulation directly influenced colonization success; birds at the range edge were less averse to novelty and more exploratory than birds from the core. Here, we asked whether the pattern in CORT regulation we observed in Kenya was also detectable in the more recent (1970) and independent invasion

Compulsivity is a failure to stop an ongoing behavior that has become inappropriate to the situation and is recognized as a transdiagnostic trait present in different neuropsychiatric disorders. The implication of motivation and emotion, as well as the stress response in compulsive population has not been fully understood. We assessed the motivation to reward and cues, the emotional response in different contexts and the hypothalamic-pituitary-adrenal (HPA) axis response in rats selected by a preclinical model of compulsive behavior. Firstly, high (HD) or low (LD) drinkers were selected according to their drinking behavior on schedule-induced polydipsia (SIP). Then, we assessed motivation by the propensity to attribute incentive salience to rewards on Pavlovian Conditioned Approach (PavCA) and motivation to gain reward on Progressive Ratio Schedule of Reinforcement (PRSR). Emotion was measured by Social Dominance on the Tube Test (SDTT) and emotional memory on Passive Avoidance (PA). Plasma corticosterone (CO

Chronic stress evokes wide-ranging behavioral alterations, including risk avoidance, increased motoric output, and reduced consummatory behaviors. These are often interpreted as dysfunctions, but they may subserve adaptations for coping with existential threats. We tested this in a cohort of rats previously exposed to mild unpredictable stress for 5 weeks. Previously stressed rats exhibited the typically increased avoidance of open field and altered responses to predator odor, suggesting enhanced sensitivity to threatening contexts and cues. Interestingly, these animals collected rewards at a higher rate than controls, because they locomoted faster, spent less time in off-task (exploratory) behavior, and committed fewer licks at feeders. Further, they were not impaired in flexibly shifting choice as reward probabilities changed among feeders, suggesting that behavioral adaptations are not simply of transference to behavioral control to neural systems insensitive to reward (e.g. habits). These data add to a sm

Male sexual activity reduces the level of depression through oxytocin (OT) release within the brain. In this study, we showed that male mating behavior reduces depression-like behavior through OT-induced cAMP response element binding protein (CREB) signaling in the hippocampus. Moreover, we showed that mating behavior in wild-type (WT) male mice increased CREB phosphorylation in hippocampus, whereas that OT receptor knockout (OTR KO) male mice had no effect on CREB phosphorylation. CREB phosphorylation in hippocampus was also increased after OT induction in hippocampal slices prepared from WT mice. In addition, male mating behavior induced the expression of brain-derived neurotrophic factor (BDNF), which was not observed in OTR KO mice. Antidepressant-like effect of mating behavior had no effect in OTR KO mice. These findings suggest that male sexual activity has antidepressant effects through OT-induced CREB signaling in the hippocampus.

An effective combination of multi-omic datasets can enhance our understanding of complex biological phenomena. To build a context-dependent network with multiple omic layers, i.e., a trans-omic network, we perform phosphoproteomics, transcriptomics, proteomics, and metabolomics of murine liver for 4 h after insulin administration and integrate the resulting time series. Structural characteristics and dynamic nature of the network are analyzed to elucidate the impact of insulin. Early and prominent changes in protein phosphorylation and persistent and asynchronous changes in mRNA and protein levels through non-transcriptional mechanisms indicate enhanced crosstalk between phosphorylation-mediated signaling and protein expression regulation. Metabolic response shows different temporal regulation with transient increases at early time points across categories and enhanced response in the amino acid and nucleotide categories at later time points as a result of process convergence. This extensive and dynamic view 

BACKGROUND: Physiological processes, as immediate responses to the environment, are important mechanisms of phenotypic plasticity and can influence evolution at ecological time scales. In stressful environments, physiological stress responses of individuals are initiated and integrated via the release of hormones, such as corticosterone (CORT). In vertebrates, CORT influences energy metabolism and resource allocation to multiple fitness traits (e.g. growth and morphology) and can be an important mediator of rapid adaptation to environmental stress, such as acidification. The moor frog, Rana arvalis, shows adaptive divergence in larval life-histories and predator defense traits along an acidification gradient in Sweden. Here we take a first step to understanding the role of CORT in this adaptive divergence. We conducted a fully factorial laboratory experiment and reared tadpoles from three populations (one acidic, one neutral and one intermediate pH origin) in two pH treatments (Acid versus Neutral pH) from ha

The potentially suppressive effects of the hypothalamic-pituitary-adrenal (HPA) axis on the hypothalamic-pituitary-gonadal (HPG) axis revolve around the central role that glucocorticoids play in mobilizing energy. As an individual's energy balance becomes negative, the HPA axis helps mobilize energy and shifts energy expenditure away from reproduction toward maintenance and survival. While there is evidence in support of these relationships, substantial species variability exists. Studies in a greater diversity of species promise to enhance our understanding of the interactions between these axes. In this field study we tested for relationships among body condition, corticosterone, and sex steroid concentrations in three species of closely related watersnakes: the common watersnake (Nerodia sipedon), the diamondback watersnake (Nerodia rhombifer) and the queen snake (Regina septemvittata). Snakes were sampled before and after a 30 min acute confinement stressor and body condition was estimated using the scale

Physiological responses to psychological stressors are protective in acute fight or flight situations; however, there is increasing evidence suggesting the detrimental impact of chronic psychological stress on disease. Chronic stress has been associated with inflammation, poor prognosis, increased morbidity, and poor outcome in many diseases including atherosclerosis, cancer, and pulmonary disease. Given the systemic impact of stress, and the role of the hematopoietic system as a rapid responder to homeostatic insults, we hypothesized that early blood profile changes and biochemical alterations could be detected in a model of chronic stress. To test this hypothesis, a variation of the chronic unpredictable stress (CUS) model was employed. Following 10 days of CUS, C57BL/6 mice exhibited a chronic-stress-associated corticosterone profile. Complete blood count (CBC) revealed mild normochromic, normocytic anemia, and reduced monocyte and lymphocyte count. Serum analysis demonstrated hypoferremia with unchanged t

To study the fitness effects of individual variation in cognitive traits, it is paramount to understand whether traits such as personality and physiological stress influence cognitive performance. We first tested whether budgerigars showed both consistent personalities and cognitive performance across time and tasks. We tested object and food neophobia, and exploratory behavior. We measured cognitive performance in habituation, ability to solve foraging problems, spatial memory, and seed discrimination tasks. Budgerigars showed consistency in their neophobic tendencies and these tendencies were associated with their exploratory behavior. Birds were also consistent in how they performed in most of the cognitive tasks (temporal consistency), but were not consistent in their performance across tasks (context consistency). Neither corticosterone levels (baseline and stress-induced) showed a significant relationship with either cognitive or personality measures. Neophobic and exploratory tendencies determined the 

Enhanced stress reactivity or sensitivity to chronic stress increases the susceptibility to mood pathologies such as major depression. The opioid peptide enkephalin is an important modulator of the stress response. Previous studies using preproenkephalin knockout (PENK KO) mice showed that these animals exhibit abnormal stress reactivity and show increased anxiety behavior in acute stress situations. However, the consequence of enkephalin deficiency in the reactivity to chronic stress conditions is not known. In this study, we therefore submitted wild-type (WT) and PENK KO male mice to chronic stress conditions, using the chronic mild stress (CMS) protocol. Subsequently, we studied the CMS effects on the behavioral and hormonal level and also performed gene expression analyses. In WT animals, CMS increased the expression of the enkephalin gene in the paraventricular nucleus (PVN) of the hypothalamus and elevated the corticosterone levels. In addition, WT mice exhibited enhanced anxiety in the zero-maze test a

Sleep promotes memory, particularly for declarative learning. However, its role in non-declarative, emotional memories is less well understood. Some studies suggest that sleep may influence fear-related memories, and thus may be an important factor determining the outcome of treatments for emotional disorders such as post-traumatic stress disorder. Here, we investigated the effect of sleep deprivation and time of day on fear extinction memory consolidation. Mice were subjected to a cued Pavlovian fear and extinction paradigm at the beginning of their resting or active phase. Immediate post-extinction learning sleep deprivation for 5h compromised extinction memory when tested 24h after learning. Context-dependent extinction memory recall was completely prevented by sleep-manipulation during the resting phase, while impairment was milder during the active phase and extinction memory retained its context-specificity. Importantly, control experiments excluded confounding factors such as differences in baseline lo

The innate immune system provides important first-line defenses against invading pathogens and is considered especially important for developing organisms. However, we know little about how early-life conditions influence these defenses in wild animals. For oviparous species such as birds, embryonic development occurs in the egg, which can be subject to variation in thermal conditions. There is evidence from cavity-nesting species and species with precocial young that reduced incubation temperatures can result in reduced measures of innate immunity. Whether and how this thermal variation impacts innate immunity for open-cup-nesting species with altricial offspring has not been examined. In this study, we experimentally manipulated egg incubation temperature for American robins (Turdus migratorius) and compared the bacteria-killing ability (BKA) of the nestlings' blood plasma. We collected baseline and poststressor samples on day 7 and day 10 after hatch to gain additional insights into the ontogeny of this im

Purpose. The present study evaluated the effect of Hypericum perforatum dry extract in an experimental model of binge eating (BE). Methods. BE for highly palatable food (HPF) was evoked in female rats by three 8-day cycles of food restriction/re-feeding and acute stress on the test day (day 25). Stress was induced by preventing access to HPF for 15 min, while rats were able to see and smell it. Hypericum perforatum dry extract was given by gavage. Results. Only rats exposed to both food restrictions and stress exhibited BE. The doses of 250 and 500 mg/kg of Hypericum perforatum extract significantly reduced the BE episode, while 125 mg/kg was ineffective. The same doses did not affect HPF intake in the absence of BE. The dose of 250 mg/kg did not significantly modify stress-induced increase in serum corticosterone levels, suggesting that the effect on BE is not due to suppression of the stress response The combined administration of 125 mg/kg of Hypericum perforatum together with Salidroside, active principle

Relapse of previously extinguished fear presents a significant, pervasive obstacle to the successful long-term treatment of anxiety and trauma-related disorders. Thus, identification of a novel means to enhance fear extinction to stand the passage of time and generalize across contexts is of the utmost importance. Acute bouts of exercise can be used as inexpensive, noninvasive treatment strategies to reduce anxiety, and have been shown to enhance memory for extinction when performed in close temporal proximity to the extinction session. However, it is unclear whether acute exercise can be used to prevent relapse of fear, and the neural mechanisms underlying this potential effect are unknown. The current study therefore examined whether acute exercise during extinction of auditory fear can protect against the later relapse of fear. Male F344 rats lacking an extended history of wheel running were conditioned to fear a tone CS and subsequently extinguished within either a freely mobile running wheel, a locked wh

Manipulating gut microbes may improve mental health. Prebiotics are indigestible compounds that increase the growth and activity of health-promoting microorganisms, yet few studies have examined how prebiotics affect CNS function. Using an acute inescapable stressor known to produce learned helplessness behaviours such as failure to escape and exaggerated fear, we tested whether early life supplementation of a blend of two prebiotics, galactooligosaccharide (GOS) and polydextrose (PDX), and the glycoprotein lactoferrin (LAC) would attenuate behavioural and biological responses to stress later in life. Juvenile, male F344 rats were fed diets containing either GOS and PDX alone, LAC alone, or GOS, PDX and LAC. All diets altered gut bacteria, while diets containing GOS and PDX increased Lactobacillus spp. After 4 weeks, rats were exposed to inescapable stress, and either immediately killed for blood and tissues, or assessed for learned helplessness 24 h later. Diets did not attenuate stress effects on spleen wei

Circulating steroid hormone levels exhibit high variation both within and between individuals, leading some to hypothesize that these phenotypes are more variable than other morphological, physiological, and behavioral traits. This should have profound implications for the evolution of steroid signaling systems, but few studies have examined how endocrine variation compares to that of other traits or differs among populations. Here we provide such an analysis by first exploring how variation in three measures of corticosterone (CORT)-baseline, stress-induced, and post-dexamethasone injection-compares to variation in key traits characterizing morphology (wing length, mass), physiology (reactive oxygen metabolite concentration [d-ROMs] and antioxidant capacity), and behavior (provisioning rate) in two populations of tree swallow (Tachycineta bicolor). After controlling for measurement precision and within-individual variation, we found that only post-dex CORT was more variable than all other traits. Both baseli

The ventromedial prefrontal cortex (vmPFC) regulates fear acquisition, fear extinction, mood, and HPA axis function. Multiple brain regions exhibit time-of-day dependent variations in learning, long term potentiation (LTP), and dendritic morphology. Glucocorticoids have been implicated in the regulation of dendritic structure in the context of stress. Glucocorticoids are also known to regulate molecular clock entrainment via upregulation of Per1 transcription. In the present study, C57BL/6 N mice were sacrificed at three distinct times of day (ZT3, ZT12, and ZT16, lights off at ZT12) and Per1 mRNA expression was measured in the infralimbic and prelimbic vmPFC subregions using droplet digital (dd) PCR after recovering from adrenalectomy or sham surgery for 10 days. Sham mice showed Per1 rhythmicity in both infralimbic (IL) and prelimbic (PL) cortex, with peak expression occurring at ZT12. Adrenalectomized mice showed reductions in Per1 amplitude at ZT12 in both IL and PL, suggesting that the vmPFC molecular cl

BACKGROUND: Epidemiological studies suggest that increased ozone exposure during gestation may compromise fetal growth.In particular, the implantation stage of pregnancy is considered a kcy window of susceptibility for this outcome.  OBJECTIVES: The main goals of this study were to investigate the effects of short-term ozone inhalation during implantation on fetal growth outcomes and to explore the potential for alterations in uterine arterial flow as a contributing mechanism.  METHODS: Pregnant Long-Evans rats were exposed to filtered air, 0.4 ppm ozone, or 0.8 ppm ozone for 4 h/d during implantation, on gestation days (GD) 5 and 6. Tail cuff blood pressure and uterine artery Doppler ultrasound were measured on GD 15, 19, and 21. To assess whether periimplantation ozone exposure resulted in sustained pulmonary or systemic health effects, bronchoalveolar lavage fluid, serum metabolic and inflammatory end points, and kidney histopathology were evaluated in darns at GD 21. Growth parameters assessed in GD 21 of

Implantation is a sensitive window in reproductive development during which disruptions may increase the risk of adverse pregnancy outcomes including intrauterine growth restriction. Ozone exposure during implantation in rats reduces fetal weight near the end of gestation, potentially though impaired trophoblast migration and invasion and altered implantation. The current study characterized changes in ventilation, pulmonary injury, and circulating factors including hormonal, inflammatory, and metabolic markers related to exposure to ozone (0.4-1.2ppm) for 4-h on gestation days 5 and 6 (window of implantation) in Long-Evans dams. To determine the effects of this exposure on trophoblast function, placental-derived, first trimester, HTR-8/SVneo cells were exposed to serum from air- or ozone (0.8ppmx4 h)-exposed dams and examined for impacts on metabolic capacity, wound-closure, and invasion. Peri-implantation exposure to ozone induced ventilatory dysfunction and lung vascular leakage in pregnant rats, with litt

Acute ozone exposure induces a classical stress response with elevated circulating stress hormones along with changes in glucose, protein and lipid metabolism in rats, with similar alterations in ozone-exposed humans. These stress-mediated changes over time have been linked to insulin resistance. We hypothesized that acute ozone-induced stress response and metabolic impairment would persist during subchronic episodic exposure and induce peripheral insulin resistance. Male Wistar Kyoto rats were exposed to air or 0.25 ppm or 1.00 ppm ozone, 5 h/day, 3 consecutive days/week (wk) for 13 wks. Pulmonary, metabolic, insulin signaling and stress endpoints were determined immediately after 13 wk or following a 1 wk recovery period (13 wk + 1 wk recovery). We show that episodic ozone exposure is associated with persistent pulmonary injury and inflammation, fasting hyperglycemia, glucose intolerance, as well as, elevated circulating adrenaline and cholesterol when measured at 13 wk, however, these responses were largel

N-acylethanolamines (NAEs), which include the endocannabinoid anandamide, represent an important family of signaling lipids in the brain. The lack of chemical probes that modulate NAE biosynthesis in living systems hamper the understanding of the biological role of these lipids. Using a high-throughput screen, chemical proteomics and targeted lipidomics, we report here the discovery and characterization of LEI-401 as a CNS-active N-acylphosphatidylethanolamine phospholipase D (NAPE-PLD) inhibitor. LEI-401 reduced NAE levels in neuroblastoma cells and in the brain of freely moving mice, but not in NAPE-PLD KO cells and mice, respectively. LEI-401 activated the hypothalamus-pituitary-adrenal axis and impaired fear extinction, thereby emulating the effect of a cannabinoid CB1 receptor antagonist, which could be reversed by a fatty acid amide hydrolase inhibitor. Our findings highlight the distinctive role of NAPE-PLD in NAE biosynthesis in the brain and suggest the presence of an endogenous NAE tone controlling 

Simple Summary  Heat stress is a serious environmental problem, challenging poultry health and welfare globally, especially during summer season. The breeding program of faster-growing broiler chickens affects their biological homeostasis, causing structural and functional damage to the brain, leading to mental disorders. Improvement in the gut microbiota with synbiotic dietary supplements has become a useful biotherapeutic method for treating various diseases, including neuroinflammation-induced mental illness and memory damage. Therefore, this study aimed to assess the effect of a dietary synbiotic supplement on fear response and memory assessment in heat-stressed broiler chickens. We used 360 1-day-old broiler chicks and assigned them to one of three dietary treatments: a regular diet mixed with a synbiotic containing a probiotic (Enterococcus faecium, Pediococcus acidilactici, Bifidobacterium animalis, and Lactobacillus reuteri) and a prebiotic (fructooligosaccharides) at 0, 0.5, and 1.0 g/kg. Object memo

Urinary dysfunction is a common complaint following spinal cord injury (SCI) and is a leading issue for individuals with SCI that impacts their quality of life. One urinary complication that has received little attention is SCI-induced polyuria, even though individuals with SCI will significantly restrict their fluid intake to decrease urine production, leading to sequelae of medical complications. Understanding the mechanisms instigating the development of polyuria will allow us to target interventions that may alleviate polyuria symptoms, leading to significant improvements in the quality of life and urinary health of individuals with SCI. In a rat SCI contusion model, an increase in the amount of urine excreted over a 24-h period (P <= 0.001) was found at 2 wk postinjury. The urine excreted was more dilute with decreased urinary creatinine and specific gravity (P <= 0.001). Several factors important in fluid balance regulation, vasopressin (AVP), natriuretic peptides. and corticosterone (CORT), also change

Preterm infants often spend a significant amount of time in the neonatal intensive care unit (NICU) where they are exposed to many stressors including pain and reduced maternal care. These early-life stressful experiences can have negative consequences on brain maturation during the neonatal period; however, less is known about the long-term cognitive and affective outcomes. Thus, this study was conducted to investigate the impact of neonatal pain and reduced maternal care on adult behavior and HPA axis reactivity in an animal model. Male and female rats underwent a series of repetitive needle pokes and/or reduced maternal care (through a novel tea ball infuser encapsulation method) during the first 4 days of life and were then assessed in a battery of behavioral tests as adults. We found that early-life pain enhanced spatial learning independent of the animal's sex, but altered HPA recovery from an acute stressor in females only. Moreover, reduced maternal care altered long-term spatial memory and reversal l

Histamine is best known for its role in allergies, but it could also be involved in autoimmune diseases such as multiple sclerosis. However, studies using experimental autoimmune encephalomyelitis (EAE), the most widely used animal model for multiple sclerosis, have reported conflicting observations and suggest the implication of a nonclassical source of histamine. In this study, we demonstrate that neutrophils are the main producers of histamine in the spinal cord of EAE mice. To assess the role of histamine by taking into account its different cellular sources, we used CRISPR-Cas9 to generate conditional knockout mice for the histamine-synthesizing enzyme histidine decarboxylase. We found that ubiquitous and cell-specific deletions do not affect the course of EAE. However, neutrophil-specific deletion attenuates hypothermia caused by IgE-mediated anaphylaxis, whereas neuron-specific deletion reduces circadian activity. In summary, this study refutes the role of histamine in EAE, unveils a role for neutrophi

Hypoglycemia is a major barrier to clinical management of persons with diabetes. Emerging evidence supports a role for leptin in gating hypoglycemic counterregulation. This work demonstrates that male leptin receptor null, Zucker (fa/fa), rats display severe impairments in hypoglycemic counterregulation. Thus, augmenting leptin levels may have clinical utility for preventing hypoglycemia.

Ketogenic diets (KDs) are becoming increasingly popular for the treatment of diabetes, yet they are associated with increased frequency of hypoglycemia. Here we report that mice fed a KD display blunted glucagon release to hypoglycemia and neuroglucopenia, suggesting that consuming a KD may increase the risk for iatrogenic hypoglycemia. (C) 2020 Elsevier Inc. All rights reserved.

Cyclooxygenase-2 (COX-2) is involved in different liver diseases but little is known about the significance of COX 2 in the development and progression of non-alcoholic steatohepatitis (NASH). This study was designed to elucidate the role of COX-2 expression in hepatocytes in the pathogenesis of steatohepatitis and hepatic fibrosis. In the present work, hepatocyte-specific COX-2 transgenic mice (hCOX-2-Tg) and their wild-type (Wt) littermates were either fed methionine-and-choline deficient (MCD) diet to establish an experimental non-alcoholic steatohepatitis (NASH) model or injected with carbon tetrachloride (CCl4) to induce liver fibrosis. In our animal model, hCOX-2-Tg mice fed MCD diet showed lower grades of steatosis, ballooning and inflammation than Wt mice, in part by reduced recruitment and infiltration of hepatic macrophages, with a corresponding decrease in serum levels of pro-inflammatory cytokines. Furthermore, hCOX-2-Tg mice showed a significant attenuation of the MCD diet-induced increase in oxi

Rodent models of maternal immune activation (MIA) are increasingly used as experimental tools to study neuronal and behavioral dysfunctions in relation to infection-mediated neurodevelopmental disorders. One of the most widely used MIA models is based on gestational administration of poly(I:C) ( = polyriboinosinic-poly-ribocytdilic acid), a synthetic analog of double-stranded RNA that induces a cytokine-associated viral-like acute phase response. The effects of poly(I:C)-induced MIA on phenotypic changes in the offspring are known to be influenced by various factors, including the precise prenatal timing, genetic background, and immune stimulus intensity. Thus far, however, it has been largely ignored whether differences in the basic type of laboratory housing can similarly affect the outcomes of MIA models. Here, we examined this possibility by comparing the poly(I:C)-based MIA model in two housing systems that are commonly used in preclinical mouse research, namely the open cage (OC) and individually ventil

The most widespread reproductive rhythm practiced in rabbit farming is based on artificial insemination (AI) performed at around 11 days pospartum. This approach results in high production rates, but requires high yearly replacement of animals that cannot sustain the enormous energy demand. Rabbit does that are in energy deficit have relatively short reproductive careers. Moreover, current housing systems do not allow animals to express the typical behavioural pattern of the species, with presence of abnormal behaviours that contribute to reduce welfare. Thus, the present study aimed to evaluate the best combination of housing systems and reproductive rhythms through multiple indicators (performance, behaviour, corticosterone assessments) to improve does' welfare. A total of 110 nulliparous rabbit does of the Grimaud hybrid maternal line were randomly allocated to 2 different housing systems, an innovative type of cage, Combi cage (C), vs. the conventional cage currently used in intensive farming, Standard ca

Acute restraint stress (ARS) for 3 h causes corticosterone (CORT) elevation in venous blood, which is accompanied by Fos up-regulation in the paraventricular nucleus (PVN) of male C57BL/6 mice. CORT elevation by ARS is attenuated in PACAP-deficient mice, but unaffected in PAC1-deficient mice. Correspondingly, Fos up-regulation by ARS is greatly attenuated in PACAP-deficient mice, but much less so in PAC1-deficient animals. We noted that both PACAP-and PAC1-deficiency greatly attenuate CORT elevation after ARS when CORT measurements are performed on trunk blood following euthanasia by abrupt cervical separation: this latter observation is of critical importance in assessing the role of PACAP neurotransmission in ARS, based on previous reports in which serum CORT was sampled from trunk blood. Seven days of chronic restraint stress (CRS) induces non-habituating CORT elevation, and weight loss consequent to hypophagia, in wild-type male C57BL/6 mice. Both CORT elevation and weight loss following 7-day CRS are sev

Chronic stress exerts multiple negative effects on the physiology and health of an individual. In the present study, we examined hypothalamic, pituitary and endocrine responses to 14 days of chronic variable stress (CVS) in male and female C57BL/6J mice. In both sexes, CVS induced a significant decrease in body weight and enhanced the acute corticosterone stress response, which was accompanied by a reduction in thymus weight only in females. However, single-point blood measurements of basal prolactin, thyroid-stimulating hormone, luteinising hormone, growth hormone and corticosterone levels taken at the end of the CVS were not different from those of controls. Similarly, pituitary mRNA expression of Fshb, Lhb, Prl and Gh was unchanged by CVS, although Pomc and Tsh were significantly elevated. Within the adrenal medulla, mRNA for Th, Vip and Gal were elevated following CVS. Avp transcript levels within the paraventricular nucleus of the hypothalamus were increased by CVS; however, levels of Gnrh1, Crh, Oxt, Ss

The current study examined the neurochemical mechanisms and neuroanatomical changes underlying coexisting behavioral effects associated with chronic-stress-induced alterations in serotonin (5HT) neurons. Chronic unpredictable stress (CUS) to adult male rats produced depression-like changes with cognitive dysfunction and selective cell death in the interfascicular nucleus of the dorsal raphe (DRif), resulting in decreased 5HTergic innervation of medial prefrontal cortex (mPFC). Twenty-one days of CUS decreased basal plasma levels of corticosterone and produced a shorter latency to immobility and longer durations of immobility in the force-swim test that persisted for 1 month after CUS. Deficits in acquisition, recall, perseveration, and reversal learning were evident 1 month after CUS. MK801 treatment during CUS blocked the changes in the forced-swim test and deficits in memory recall. These behavioral changes were associated with terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL)-positive so

Microglia, the innate immune cells of the central nervous system, regulate brain development by promoting cell genesis, pruning synapses, and removing dying, newly-born or progenitor cells. However, the role of microglia in the early life programming of behavior under normal conditions is not well characterized. We used central infusion of liposomal clodronate to selectively deplete microglia from the neonatal rat brain and subsequently assessed the impact of microglial depletion on programming of juvenile and adult motivated behaviors. Liposomal clodronate treatment on postnatal days one and four led to greater than 70% loss of forebrain microglia by postnatal day 6 that lasted for approximately ten days. Neonatal microglia depletion led to reduced juvenile and adult anxiety behavior on the elevated plus maze and open field test, and increased locomotor activity. On a test of juvenile social play, microglial depletion led to decreased chase behaviors relative to control animals. There was no change in active

BACKGROUND: Despite the twofold higher prevalence of major depressive and posttraumatic stress disorders in women compared with men, most clinical and preclinical studies have focused on male subjects. We used an ethological murine model to study several cardinal symptoms of affective disorders in the female targets of female aggression.  METHODS: Intact Swiss Webster (CFW) female resident mice were housed with castrated male mice and tested for aggression toward female intruders. For 10 days, aggressive CFW female residents defeated C57BL/6J (B6) female intruders during 5-minute encounters. Measures of corticosterone, c-Fos activation in hypothalamic and limbic structures, and species-typical behaviors were collected from defeated and control females. Ketamine (20 mg/kg) was tested for its potential to reverse stress-induced social deficits.  RESULTS: Housed with a castrated male mouse, most intact resident CFW females readily attacked unfamiliar B6 female intruders, inflicting >40 bites in a 5-minute encoun

Endogenous cannabinoids (endocannabinoids, eCB) are expressed throughout the body and contribute to regulation of the hypothalamo-pituitary-adrenal (HPA) axis and general stress reactivity. This study assessed the contributions of CB1 receptors (CB1R) in the modulation of basal and stress-induced neural and HPA axis activities. Catheterized adult male rats were placed in chambers to acclimate overnight, with their catheters connected and exteriorized from the chambers for relatively stress-free remote injections. The next morning, the CB1R antagonist AM251 (1 or 2 mg/kg) or vehicle was administered, and 30 min later, rats were exposed to loud noise stress (30 min) or no noise (basal condition). Blood, brains, pituitary and adrenal glands were collected immediately after the procedures for analysis of c-fos and CB1R mRNAs, corticosterone (CORT) and adreno-corticotropin hormone (ACTH) plasma levels. Basally, CB1R antagonism induced c-fos mRNA in the basolateral amygdala (BLA) and auditory cortex (AUD) and eleva

We assessed if there were any sex-related differences in the ability of nicotine to increase plasma corticosterone secretion after single or repeated nicotine administration. For single-dose studies, male and female mice were habituated to the test room for 1 h and injected with saline or nicotine (0.25 or 1 mg/kg, subcutaneously (s.c.)). In repeated-dosing studies, mice were injected with saline or nicotine (1 mg/kg, s.c.) once daily for six days, and, on day 7, received nicotine (1 mg/kg, s.c.). Mice were then euthanized 15 min later, and trunk blood was collected for the measurement of corticosterone, nicotine, and cotinine. Our results showed that saline or nicotine each significantly increased plasma corticosterone levels in both males and females, with a greater response in female mice. Plasma corticosterone levels were increased in male but not female mice after being treated repeatedly compared to single nicotine administration. The level of cotinine, a biomarker of nicotine use, was significantly hig

Monobutyrin (MB) and monovalerin (MV), glycerol esters of short-chain fatty acids (SCFAs), have been shown to positively influence lipid profile and biomarkers in the gut and brain. This study examined whether MB and MV in high-fat diets, affected microbiota composition and gut-blood-brain markers in apolipoprotein E deficient (ApoE-/-) rats, a model for studies of lipid-associated disorders, and neurodegenerative processes in Alzheimer's disease (AD). ApoE-/- rats fed MB and MV increased Tenericutes and the brain neurotransmitter gamma-aminobutyric acid (GABA), while the blood stress hormone corticosterone decreased compared to control rats. Only rats that received MB showed a significant increase in cholic acid and Adlercreutzia in the caecum. In rats fed MV, the decrease of Proteobacteria was associated with decreased corticosterone levels. Conclusively, dietary supplementation of SCFA glycerol esters can modulate gut-blood-brain markers and alter gut microbiota composition in ApoE-/- rats, suggesting that

Exercise may be one of the most effective and sound therapies for stroke; however, the mechanisms underlying the curative effects remain unclear. In this study, the effects of forced treadmill exercise with electric shock on ischemic brain edema were investigated. Wistar rats were subjected to transient (90 min) middle cerebral artery occlusion (tMCAO). Eighty nine rats with substantially large ischemic lesions were evaluated using magnetic resonance imaging (MRI) and were randomly assigned to exercise and non-exercise groups. The rats were forced to run at 4-6 m/s for 10 min/day on days 2, 3 and 4. Brain edema was measured on day 5 by MRI, histochemical staining of brain sections and tissue water content determination (n = 7, each experiment). Motor function in some rats was examined on day 30 (n = 6). Exercise reduced brain edema (P < 0.05-0.001, varied by the methods) and ameliorated motor function (P < 0.05). The anti-glucocorticoid mifepristone or the anti-mineralocorticoid spironolactone abolished these

Food allergy is an emerging epidemic, and the underlying mechanisms are not well defined partly due to the lack of robust adjuvant free experimental models of dietary antigen sensitization. As housing mice at thermoneutrality (Tn) - the temperature of metabolic homeostasis (26-30 degrees C) - has been shown to improve modeling various human diseases involved in inflammation, we tested the impact of Tn housing on an experimental model of food sensitization. Here we demonstrate that WT BALB/c mice housed under standard temperature (18-20 degrees C, Ts) conditions translocated the luminal antigens in the small intestine (SI) across the epithelium via goblet cell antigen passages (GAPs). In contrast, food allergy sensitive Il4ra(F709) mice housed under standard temperature conditions translocated the luminal antigens in the SI across the epithelium via secretory antigen passages (SAPs). Activation of SI antigen passages and oral challenge of Il4ra(F709) mice with egg allergens at standard temperature predisposed 

Stress experiences have been shown to be a risk factor for alcohol abuse in humans; however, a reliable mouse model using episodic social stress has yet to be developed.  The current studies investigated the effects of mild and moderate social defeat protocols on plasma corticosterone, voluntary alcohol drinking, and motivation to drink alcohol.  Outbred Carworth Farms Webster (CFW) mice were socially defeated for 10 days during which the intruder mouse underwent mild (15 bites: mean = 1.5 min) or moderate (30 bites: mean = 3.8 min) stress. Plasma corticosterone was measured on days 1 and 10 of the defeat. Ethanol drinking during continuous access to alcohol was measured 10 days following the defeat or 10 days prior to, during, and 20 days after the defeat. Motivation to drink was determined using a progressive ratio (PR) operant conditioning schedule during intermittent access to alcohol.  Plasma corticosterone was elevated in both stress groups on days 1 and 10. Ethanol consumption and preference following 



Adult C57BL/6J mice are known to exhibit high level of social flexibility while mice lacking the beta 2 subunit of nicotinic receptors (beta 2(-/-) mice) present social rigidity. We asked ourselves what would be the consequences of a restraint acute stress (45 min) on social interactions in adult mice of both genotypes, hence the contribution of neuronal nicotinic receptors in this process. We therefore dissected social interaction complexity of stressed and not stressed dyads of mice in a social interaction task. We also measured plasma corticosterone levels in our experimental conditions. We showed that a single stress exposure occurring in adulthood reduced and disorganized social interaction complexity in both C57BL/6J and beta 2(-/-) mice. These stress-induced maladaptive social interactions involved alteration of distinct social categories and strategies in both genotypes, suggesting a dissociable impact of stress depending on the functioning of the cholinergic nicotinic system. In both genotypes, socia

Circulating concentrations of testosterone and its precursor androstenedione, as well as dehydroepiandrosterone (DHEA) and the adrenal hormones cortisol and corticosterone were measured at monthly intervals in 14 male killer whales (Orcinus orca) aged 0.8-38years. Analyses were performed for examination of the relationships of age, sexual maturation status (STATUS), season, and environmental temperature (monthly air ambient temperature, A-TEMP) with hormone production using a mixed effects linear regression model with animal ID as the random variable. Hormone profiles, derived from enzyme immunoassay procedures validated herein, established that simultaneous up-regulation of androstenedione and testosterone production occurs at puberty, when males are aged 8-12years. Androgen (testosterone and androstenedione) production in pubertal and adult males was influenced by season, with highest (p<0.01) concentrations observed in spring and summer months. A significant effect of STATUS and season on DHEA production w

Chronic stress contributes to numerous human pathologies including cognition impairments and psychiatric disorders. Glucocorticoids are primary stress hormones that activate two closely related nuclear receptors, the glucocorticoid (GR) and mineralocorticoid receptor (MR), that are both highly expressed in the hippocampus. To investigate potential combinatorial actions of hippocampal GR and MR, we developed mice with conditional knockout of both GR and MR in the hippocampus and compared them to their single knockout counterparts. Mice lacking MR alone or both GR and MR in the hippocampus exhibited altered expression of multiple CA2-specific neuronal markers and enhanced cue-dependent learning in a conditioned fear test. Provocatively, in contrast to the single knockouts, mice depleted of both GR and MR showed profound neurodegeneration of the hippo-campus. Neuronal death was increased and neurogenesis was reduced in the dentate gyrus of the double knockout mice. Global gene expression assays of the knockout m

Aims: Prolactin is a major immunomodulator. The present study evaluated the effects of short-term hyperprolactinemia induced by domperidone before ovalbumin antigenic challenge on the lung's allergic inflammatory response.  Main methods: To induce hyperprolactinemia, domperidone was injected in rats at a dose of 5.1 mg.kg(-1) per day, i.p., for 5 days from 10th to 14th day after OVA immunization. Total and differential leukocyte counts from bronchoalveolar lavage (BAL), femoral marrow lavage (FML), and blood were analyzed. The percentages of mucus and collagen production were evaluated. Levels of corticosterone and prolactin in serum, interleukin-4 (IL-4), IL-6, IL-10, tumor necrosis factor alpha (TNF-alpha) in lung explants supernatants were measured and interferon gamma (IFN-gamma) in bronchiolar lavage cells suspensions (BAL) was measured.  Key findings: The rats that were subjected to short-term hyperprolactinemia exhibited a decrease in leukocyte counts in bronchoalveolar lavage, cellularity decrease in 

AIMS: To evaluate the influence of lactation on lung immune function during allergic inflammation. MAIN METHODS: Female rats, 60-90days old, were divided into three groups: no lung allergy virgins (N group), ovalbumin (OVA)-immunized and sensitized virgins (V group), and OVA-immunized and sensitized lactating females (L group). On gestation day (GD) 10, all animals in L group received a subcutaneous injection of 0.1mg.kg(-1) OVA plus aluminum hydroxide. On GD17, the L group received a subcutaneous booster injection of 10mug OVA plus 10mg aluminum hydroxide. After 7days, an inhalatory challenge with 1% OVA was given in 15min sessions for 3 consecutive days. Animals from the V group received the same treatment, meaning both tests and time intervals between OVA treatment and inhalatory challenge were the same as in the L group. Twenty-four hours after the last inhalation session, the animals were euthanized, and the following tests were performed: total and differential bronchoalveolar lavage (BAL) and femoral m

Mastication enhances brain function and mental health, but little is known about the molecular mechanisms underlying the effects of mastication on neural development in early childhood. Therefore, we analysed the gene expression in juvenile neural circuits in rats fed with a soft or chow diet immediately after weaning. We observed that the gene expression patterns in the thalamus varied depending on the diet. Furthermore, gene ontology analysis revealed that two terms were significantly enhanced: chemical synaptic transmission and positive regulation of dendritic spine morphogenesis. With respect to chemical synaptic transmission, glutamate decarboxylase and GAM receptors were upregulated in the chow diet group. The related genes, including vesicular GABA transporter, were also upregulated, suggesting that mastication activates GABAergic signalling. With respect to dendritic spine morphogenesis, Ingenuity Pathway Analysis predicted fewer extension of neurites and neurons and fewer number of branches in the ch

Childhood adversity increases vulnerability to alcohol use disorders and preclinical models are needed to investigate the underlying neurobiological mechanisms. The present study modeled early-life adversity by rearing male and female C57BL/6J mouse pups in a limited bedding and nesting (LBN) environment, which induces erratic maternal care. As adults, mice were given limited access to two-bottle choice (2BC) alcohol drinking, combined or not with chronic intermittent ethanol (CIE) vapor inhalation to induce alcohol dependence. We tested the hypothesis that LBN rearing might exacerbate or facilitate the emergence of the motivational and affective effects of CIE. Consistent with our hypothesis, although LBN-reared males consumed the same baseline levels of alcohol as controls, they escalated their ethanol intake at an earlier stage of CIE exposure, i.e., after 4 rounds vs. 5 rounds for controls. In contrast, females were insensitive to both LBN rearing and CIE exposure. Males were further subjected to a behavi

Adverse early life experience, such as childhood abuse, neglect, and trauma, increases lifetime risk for mental illness. To investigate underlying mechanisms, the maternal separation (MS) paradigm was developed and validated as an animal model of early adversity in rats, reliably effecting long-term changes to anxiety, gene expression, and stress response. However, across-species validation of core findings in mice has met with limited success. To re-visit parameters governing the effectiveness of MS in mice, this study investigated the effect of MS on maternal care, offspring behavior, and offspring stress-induced corticosterone response in the c57bl/6 mouse strain. The results from this study suggest that: (i) levels of maternal care increase as a function of separation duration immediately after daily MS, but long-term care remains unchanged; and (ii) c57bl/6 mice are resilient to MS, exhibiting subtle decreases in anxiety and unchanged stress-induced corticosterone response as adults, irrespective of sepa

The present study aimed to analyze the effects of sleep restriction (SR) during pregnancy in rats. The following three groups were studied: home cage (HC pregnant females remained in their home cage), Sham (females were placed in tanks similar to the SR group but with sawdust) and SR (females were submitted to the multiple platform method for 20 h per day from gestational days (GD) 14 to 20). Plasma corticosterone after 6 days of SR was not different among the groups. However, the relative adrenal weight was higher in the SR group compared with the HC group, which suggests possible stress impact SR during pregnancy reduces the body weight of the female but no changes in liver glycogen, cholesterol and triglycerides, and muscle glycogen were detected. On GD 20, the fetuses of the females submitted to SR exhibited increased brain derived neurotrophic factor (BDNF) in the hippocampus, which indicates that sleep restriction of mothers during the final week of gestation may affect neuronal growth factors in a feta

Early life adversity increases the risk for later infection. The febrile response is a potent mechanism to combat infection. We found that variations in maternal care influence the febrile response to 50 mu g/kg lipopolysaccharide (LPS) challenge in adult male rats. Offspring from low-licking/grooming (LG) mothers had an increased febrile response compared to offspring from high-LG mothers challenged with LPS. Low-LG offspring had reduced plasma IL-6 at one and two hours post challenge compared to high-LG offspring. IL-6 gene expression in the anterior hypothalamus was induced following LPS challenge in low-LG offspring but not in high-LG offspring at two hours post challenge. Occupancy of the transcription factor nuclear factor kappa-light-chain-enhancer of activated B cells (NF kappa B) to the IL-6 promoter region in the anterior hypothalamus was greater in low-LG offspring treated with LPS than in high-LG offspring. These findings suggest greater activation of thermoregulatory neurons in the anterior hypot

Psychological stress is associated with various oral diseases such as aphthous stomatitis, oral lichen planus, taste disturbances and glossodynia. However, the underlying mechanism is still unknown. The aim of this study was to determine the effect of psychological stress on salivary proteins and the oral microbiota in a rat model of chronic restraint stress. Six-week-old Sprague Dawley rats were subjected to restraint stress for four hours daily for 1 month. The behavior, weights of the adrenal glands, and serum corticosterone levels were evaluated as stress markers. Proteomic analysis of the saliva was performed using two-dimensional gel electrophoresis followed by mass spectrometry and Western blotting. Analysis of the oral microbiota was performed via 16S rRNA next-generation sequencing. The low mean body weights, lower number of entries and time spent in the open arm of elevated plus maze, high adrenal gland/body weight ratios, and high serum corticosterone levels confirmed the high levels of stress in t

OBJECTIVE: Similar to the liver and kidneys, the intestine has been strongly suggested to be a gluconeogenic organ. However, the precise contribution of the intestine to endogenous glucose production (EGP) remains to be determined. To define the quantitative role of intestinal gluconeogenesis during long-term fasting, we compared changes in blood glucose during prolonged fasting in mice with a liver-deletion of the glucose-6 phosphatase catalytic (G6PC) subunit (LKO) and in mice with a combined deletion of G6PC in both the liver and the intestine (ILKO). MATERIALS/METHODS: The LKO and ILKO mice were studied after 6h and 40 h of fasting by measuring metabolic and hormonal plasmatic parameters, as well as the expression of gluconeogenic enzymes in the liver, kidneys and intestine. RESULTS: After a transient hypoglycemic episode (approximately 60 mg/dL) because of their incapacity to mobilize liver glycogen, the LKO mice progressively re-increased their plasma glucose to reach a glycemia comparable to that of wi

Introduction: Metabolic effects of anthropogenic chemicals are a focus of environmental health research due to the significant public health implications. Conventional glucose tolerance tests (GTTs) do not generally examine multiple metabolic, inflammatory, and endocrine factors; however, responses to exogenous glucose can provide insight into mode-of-action and disease processes, and warrant consideration in developing models for toxicological assessment.  Methods: GTTs were conducted on male Fischer-344 rats to 1) assess the feasibility of measuring multiple analytes in small sample volumes; 2) monitor analyte response; and 3) determine whether route of glucose delivery (oral, OGTT vs. intraperitoneal, IPGTT, 2 g/kg) modified responses. Plasma samples (0, 30, 60, 90, 120 min post-glucose administration) were analyzed for triglycerides; hormones involved in glucose regulation (insulin, glucagon, glucagon-like peptide (GLP)-1)), energy homeostasis (ghrelin, leptin), and stress response (corticosterone); cytok

Levosimendan shows protective myocardial characteristics and is administered to enhance cardiac contractility in patients. However, currently little is known about levosimendan's effect on brain. The aim of this pilot study was to investigate the long-term effect of levosimendan on brain and during mild rat sepsis in comparison to its peripheral mode of action. Adult rats (n=40) were divided into four groups with n=10 per group: (I) sham, (II) levosimendan (283 mug/kg body weight i.v.), (III) lipopolysaccharide (LPS, 8 mg/kg body weight i.p.), and (IV) LPS+levosimendan. Levosimendan was given 24h after injecting LPS. Psychometric investigations were conducted using a Morris water maze (MWM) and a holeboard test. In cerebral and splenic tissue, IL-1beta, Il-6, TNFalpha levels, and apoptosis were determined; cerebral tissue corticosterone concentration was measured 6 days after injecting LPS. Blood cytokine concentrations were determined 1 day and 6 days after injecting LPS. Rats that received an LPS injection 

Objectives: Surgical interventions can cause systemic postoperative inflammation, which in turn can induce neuroinflammation. A close link between immune reaction and cholinergic metabolism has been postulated. Pharmacological enhancement of cholinergic activity by administering physostigmine is known to induce protective effects. It is not known, however, whether physostigmine has an impact on postoperative inflammation and acetylcholine metabolism after a partial liver resection (PLR) surgery.  Methods: Rats (n = 100) underwent a PLR or sham surgery. Rats were investigated before the intervention and 120 min and 24 h postoperatively. The control group only received sevoflurane anaesthesia. Half of each treatment group received a single intraoperative dose of physostigmine, whereas the others were given placebo. Acetylcholine (ACHE) and butyrylcholinesterase (BuCHE) activity and IL1 beta, IL6 and corticosterone levels were measured in rat plasma and brain. Acetylcholine (ACH) concentrations were determined a

Corticotropin-releasing hormone (CRH) neurons are the primary neural population controlling the hypothalamic-pituitary-adrenal (HPA) axis and the secretion of adrenal stress hormones. Previous work has demonstrated that stress hormone secretion can be regulated by circulating levels of estradiol. However, the effect of estradiol on CRH neuron excitability is less clear. Here, we show that chronic estradiol replacement following ovariectomy increases two types of potassium channel currents in CRH neurons: fast inactivating voltage-gated A-type K+ channel currents (IA) and non-inactivating M-type K+ channel currents (IM). Despite the increase in K+ currents following estradiol replacement, there was no overall change in CRH neuron spiking excitability assessed with either frequency-current curves or current ramps. Together, these data reveal a complex picture whereby ovariectomy and estradiol replacement differentially modulate distinct aspects of CRH neuron and HPA axis function.

How resources are distributed to growth and self-maintenance early in life is likely to impact survival and reproduction. Early resource allocation decisions may be particularly critical in altricial birds, as they have rapid developmental trajectories, and may be highly susceptible to environmental factors that can perturb development. The aim of this study was to determine if blood-feeding ectoparasites act as developmental stressors in European starling (Sturnus vulgaris) nestlings, driving a trade-off between growth and immunity. We hypothesized that because ectoparasites compete for resources they would induce growth-immunity trade-offs in parasitized nestlings. We also tested the hypothesis that changes in plasma corticosterone mediate the effects of ectoparasites on growth and immunity. Throughout development we assessed between-nest variation in ectoparasite density, measured growth, and a variety of blood parameters, including plasma corticosterone. We also assessed immune function across development

Developmental stress can alter resource allocation in early life, and in altricial birds with rapid developmental trajectories and high resource demands, nestlings may adjust early resource partitioning to cope with challenging environments. We experimentally manipulated ectoparasite levels in nests and assessed whether ectoparasites affected somatic and physiological development in European starling (Sturnus vulgaris) nestlings. We hypothesized that mites act as developmental stressors in nestlings and predicted that nestlings from infested nests would exhibit either reduced somatic growth, or reduced physiological development, including impaired innate immunity, and would have elevated corticosterone concentrations. We either added approximate to 200 mites to nests during early incubation, or treated nests with a pesticide, permethrin, to reduce mites and possibly other arthropods. We assessed treatment effects on egg spottiness and mite abundance, and monitored offspring hatching and survival. We also meas

TNF is a central actor during inflammation and a well-recognized drug target for inflammatory diseases. We found that the mouse strain SPRET/Ei, known for extreme and dominant resistance against TNF-induced shock, displays weak expression of TNF receptor 1 protein (TNFR1) but normal mRNA expression, a trait genetically linked to the major TNFR1 coding gene Tnfrsf1a and to a locus harbouring the predicted TNFR1-regulating miR-511. This miRNA is a genuine TNFR1 regulator in cells. In mice, overexpression of miR-511 down-regulates TNFR1 and protects against TNF, while anti-miR-511 up-regulates TNFR1 and sensitizes for TNF, breaking the resistance of SPRET/Ei. We found that miR-511 inhibits endotoxemia and experimental hepatitis and that this miR is strongly induced by glucocorticoids and is a true TNFR1 modulator and thus an anti-inflammatory miR. Since minimal reductions of TNFR1 have considerable effects on TNF sensitivity, we believe that at least part of the anti-inflammatory effects of glucocorti-coids are 

Centrifugation is a widely used procedure to study the impact of altered gravity on Earth, as observed during spaceflights, allowing us to understand how a long-term physical constraint can condition the mammalian physiology. It is known that mice, placed in classical cages and maintained during 21 days in a centrifuge at 3G gravity level, undergo physiological adaptations due to hypergravity, and/or stress. Indeed, an increase of corticosterone levels has been previously measured in the plasma of 3G-exposed mice. Corticosterone is known to modify neuronal activity during memory processes. Although learning and memory performances cannot be assessed during the centrifugation, literature largely described a large panel of proteins (channels, second messengers, transcription factors, structural proteins) which expressions are modified during memory processing. Thus, we used the Illumina technology to compare the whole hippocampal transcriptome of three groups of C57BI6/J mice, in order to gain insights into the

The glucocorticoid receptor (GR) is a potent metabolic regulator and a major drug target. While GR is known to play integral roles in circadian biology, its rhythmic genomic actions have never been characterized. Here we mapped GR's chromatin occupancy in mouse livers throughout the day and night cycle. We show how GR partitions metabolic processes by time-dependent target gene regulation and controls circulating glucose and triglycerides differentially during feeding and fasting. Highlighting the dominant role GR plays in synchronizing circadian amplitudes, we find that the majority of oscillating genes are bound by and depend on GR. This rhythmic pattern is altered by high-fat diet in a ligand-independent manner. We find that the remodeling of oscillatory gene expression and postprandial GR binding results from a concomitant increase of STAT5 co-occupancy in obese mice. Altogether, our findings highlight GR's fundamental role in the rhythmic orchestration of hepatic metabolism.

An individual's sex affects gene expression and many inflammatory diseases present in a sex-biased manner. Glucocorticoid receptors (GRs) are regulators of inflammatory genes, but their role in sex-specific responses is unclear. Our goal was to evaluate whether GR differentially regulates inflammatory gene expression in male and female mouse liver. Twenty-five percent of the 251 genes assayed by nanostring analysis were influenced by sex. Of these baseline sexually dimorphic inflammatory genes, 82% was expressed higher in female liver. Pathway analyses defined pattern-recognition receptors as the most sexually dimorphic pathway. We next exposed male and female mice to the proinflammatory stimulus LPS. Female mice had 177 genes regulated by treatment with LPS, whereas males had 149, with only 66% of LPS-regulated genes common between the sexes. To determine the contribution of GR to sexually dimorphic inflammatory genes we performed nanostring analysis on liver-specific GR knockout (LGRKO) mice in the presence

Excessive or chronic stress can lead to a variety of diseases due to aberrant activation of the glucocorticoid receptor (GR), a ligand activated transcription factor. Pregnancy represents a particular window of sensitivity in which excessive stress can have adverse outcomes, particularly on the developing fetus. Here we show maternal hepatic stress hormone responsiveness is diminished via epigenetic silencing of the glucocorticoid receptor during pregnancy. Provocatively, reinstallation of GR to hepatocytes during pregnancy by adeno-associated viral transduction dysregulates genes involved in proliferation, resulting in impaired pregnancy-induced hepatomegaly. Disruption of the maternal hepatic adaptation to pregnancy results in in utero growth restriction (IUGR). These data demonstrate pregnancy antagonizes the liver-specific effects of stress hormone signaling in the maternal compartment to ultimately support the healthy development of embryos.

Glucocorticoids (GCs) are master regulators of systemic metabolism. Intriguingly, Cushing's syndrome, a disorder of excessive GCs, phenocopies several menopause-induced metabolic pathologies. Here, we show that the glucocorticoid receptor (GR) drives steatosis in hypogonadal female mice because hepatocyte-specific GR knockout mice are refractory to developing ovariectomy-induced steatosis. Intriguingly, transcriptional profiling revealed that ovariectomy elicits hepatic GC hypersensitivity globally. Hypogonadism-induced GC hypersensitivity results from a loss of systemic but not hepatic estrogen (E2) signaling, given that hepatocyte-specific E2 receptor deletion does not confer GC hypersensitivity. Mechanistically, enhanced chromatin recruitment and ligand-dependent hyperphosphorylation of GR underlie ovariectomy-induced glucocorticoid hypersensitivity. The dysregulated glucocorticoid-mediated signaling present in hypogonadal females is a product of increased follicle-stimulating hormone (FSH) production beca

The glucocorticoid stress response is frequently used to indicate vertebrate response to the environment. Body temperature may affect glucocorticoid concentrations, particularly in ectotherms. We conducted lab manipulations and field measurements to test the effects of body temperature on plasma corticosterone (predominant glucocorticoid in reptiles) in eastern fence lizards (Sceloporus undulatus). First, we acclimated lizards to one of 4 treatments: 22 degrees C, 29 degrees C, 33 degrees C, or 36 degrees C, and measured cloacal temperatures and plasma corticosterone concentrations at baseline and after exposure to a standardized stressor (cloth bag). Both baseline and stress-induced corticosterone concentrations were lower in lizards with lower body temperatures. Second, we acclimated lizards to 22 degrees C or 29 degrees C and exposed them to a standardized (cloth bag) stressor for 3 to 41 min. Lizards acclimated to 29 degrees C showed a robust increase in plasma corticosterone concentrations with restraint

Ketamine is a multimodal dissociative anesthetic and analgesic that is widely used after traumatic injury. We previously reported that an analgesic dose of intravenous (IV) ketamine infusion (10 mg/kg, 2-h) after fear conditioning enhanced short-term fear memory in rats. Here, we investigated the effects of the same dose of an IV ketamine infusion on plasma stress hormone levels and long-term fear memory in rats. Adult male Sprague-Dawley rats (9-week-old with an average weight of 308 g upon arrival) received a ketamine infusion (0 or 10 mg/kg, 2-h) immediately after auditory fear conditioning (three auditory tone and footshock [0.6 mA, 1-s] pairings) on Day 0. After the infusion, a blood sample was collected from a jugular vein catheter for corticosterone and progesterone assays, and each animal was tested on tail flick to measure thermal antinociception. One week later, animals were tested on fear extinction acquisition (Day 7), fear extinction retrieval (Day 8), and fear renewal (Day 9). The IV ketamine in

Background and aims: There is a close relationship between psychosocial stress and the development of cardiovascular diseases. It has been reported that there are different alterations in endothelial function in this relationship. However, results obtained in different experimental stress models are controversial. Herein, we studied the effects of subchronic stress induced by movement restraint on several cardiovascular responses and plasma corticosterone concentration in male adult mice.  Methods: Experiments were performed in adult male mice of C57BL/6 strain. Animals were allocated into three groups: Control group A, without manipulation; Control group B, with manipulation (quantitation of blood pressure); and Experimental group, with quantitation of blood pressure and exposure to movement restraint. In vivo, heart rate and blood pressure were registered. In vitro, in aortic rings, vascular reactivity was analyzed. Additionally, plasma corticosterone concentration was quantified.  Results: In vivo, subchro

Many species are threatened with extinction, and captive breeding programs are becoming more common to avoid this outcome. These programs serve to prevent extinction and produce individuals for eventual reintroduction to natural populations in historical habitat. Captive animals experience different energetic demands than those in the wild, however, and as a result may have different levels of glucocorticoid hormones. Glucocorticoids help with responses to energetically expensive and potentially stressful situations. Elevated glucocorticoid levels can also potentially alter reproduction and other key behaviors, thus complicating successful captive breeding. The Puerto Rican parrot (Amazona vittata) is a critically endangered parrot that currently exists in only two wild and two captive populations. Its recovery program provides a good platform to better understand how glucocorticoid levels may relate to reproductive success under captive conditions. We validated a corticosterone assay in this species and used

Early life experiences affect the formation of neuronal networks, which can have a profound impact on brain function and behavior later in life. Previous work has shown that mice exposed to excessive sensory stimulation during development are hyperactive and novelty seeking, and display impaired cognition compared with controls. In this study, we addressed the issue of whether excessive sensory stimulation during development could alter behaviors related to addiction and underlying circuitry in CD-1 mice. We found that the reinforcing properties of cocaine were significantly enhanced in mice exposed to excessive sensory stimulation. Moreover, although these mice displayed hyperactivity that became more pronounced over time, they showed impaired persistence of cocaine-induced locomotor sensitization. These behavioral effects were associated with alterations in glutamatergic transmission in the nucleus accumbens and amygdala. Together, these findings suggest that excessive sensory stimulation in early life sign

Background: Duchenne muscular dystrophy (DMD) is caused by the loss of dystrophin. Severe and ultimately lethal, DMD progresses relatively slowly in that patients become wheelchair bound only around age twelve with a survival expectancy reaching the third decade of life.  Methods: The mildly-affected mdx mouse model of DMD, and transgenic DysDMTB-mdx and Fiona-mdx mice expressing dystrophin or utrophin, respectively, were exposed to either mild (scruffing) or severe (subordination stress) stress paradigms and profiled for their behavioral and physiological responses. A subgroup of mdx mice exposed to subordination stress were pretreated with the beta-blocker metoprolol.  Findings: Subordination stress caused lethality in similar to 30% of mdx mice within 24 h and similar to 70% lethality within 48 h, which was not rescued by metoprolol. Lethality was associated with heart damage, waddling gait and hypo-locomotion, as well as marked up-regulation of the hypothalamus-pituitary-adrenocortical axis. A novel cardi

Every day, millions of domestic cats are held temporarily in captive environments, such as boarding catteries and rescue shelters. Being in confinement can potentially invoke high levels of stress for these animals. Therefore, there is a need to develop appropriate strategies to reduce these effects. Here, we investigated the effect of physical (inclusion of different objects) and social (extended social interaction with carers) alterations to the environment of owned neutered cats in confinement on their level of stress. To assess stress levels we used behavioural stress scoring (Cat Stress Score: CSS), faecal glucocorticoid metabolite analysis and CCTV recordings. We examined how cats used objects/space in confinement, if spatial preferences and behaviour were related to stress load, and if stress load was affected by social interaction. We calculated an electivity index, which measures utilisation of features in proportion to its availability in the environment, to show that cats displayed a preference for

MAX is a conserved constitutive small phosphoprotein from a network of transcription factors that are extensively studied in tumorigenesis and whose functions affect cell proliferation, differentiation and death. Inspired by its higher expression during development and in regions involved in emotional behaviors, we hypothesized its involvement in cerebral changes caused by early-life stress. We studied the effects of repeated social stress during adolescence on behaviors and on MAX and its putative partner MYC. Thirty-day-old C57BL/6 male mice underwent brief daily social defeat stress from an adult aggressor for 21 days. Following social stress episodes and housing in social groups after each defeat, adolescent mice exhibit depressive-like, but not anxiety-like behaviors and show higher MAX nuclear immunoreactivity in hippocampal (HC) but not prefrontal cortical (PFC) neurons. Conversely, MAX immunoreactivity is lower in the striatum (ST) of defeated adolescents. The positive correlation between MAX and MYC 

1. Glucocorticoid steroid hormones play a central role in regulating the metabolic state of animals, especially when they cope with unanticipated stressors in their environment. The cort-adaptation hypothesis predicts that baseline concentrations of glucocorticoids are adjusted upward to match energetic needs and promote fitness when individuals are faced with physiological challenges, including those associated with reproduction.  2. We tested the cort-adaptation hypothesis in the violet-green swallow (Tachycineta thalassina) by experimentally increasing flight costs during the offspring rearing period. Individual females were assigned to one of three treatments: light feather clipping (removal of four wing feathers), heavy feather clipping (removal of eight wing feathers) or a sham-clip control.  3. We measured baseline corticosterone and body mass immediately prior to implementing treatments during the offspring rearing period and then 10 days after initial manipulations took place. We also quantified risk

The secretory patterns of testosterone (T), androstenedione (A4), dehydroepiandrosterone (DHEA), cortisol (C), and corticosterone (Co) were characterized throughout 28 normal pregnancies until two-months post-partum in eleven killer whales. Effects of fetal sex, dam parity or age, and season were evaluated across either day post-conception (DPC), stage of pregnancy (PRE, EARLY, MID, LATE, POST) or indexed month post-conception (IMPC) using a mixed model linear regression with animal ID and pregnancy number as the random variables. Across DPC, DHEA, A4 and T concentrations were affected (P < 0.05) by season, with highest concentrations during spring (DHEA, A4, & T) and summer (A4) as compared to the fall. A significant effect of parity on androgen production was observed only for DHEA, with multiparous females having higher (P = 0.01) concentrations than nulliparous females. All three androgens significantly increased with each successive pregnancy stage and IMPC with peak concentrations occurring during IMPC 

Maternal care plays a crucial role for infant development. In humans, skin-to-skin care is often used for preterm infants to reduce acute stress and improve long-term developmental outcome. Here we propose a new translational approach to study the effects of acute increases in maternal care on offspring development in rodents. First, pilot studies determined that dams spent more time licking pups covered in hazelnut cocoa spread (Nutella((R)) )) than any other studied substance. For the main experiment, Sprague-Dawley rats were bred in-house, and Nutella((R)) was applied four times a day to treatment pups (2 males/females per litter) of seven litters from PN2 to 5. Control pups (2 males/females per litter) were handled similarly without applying any substance. Maternal licking and grooming behavior was observed for 30 min following each Nutella((R)) application. Nutella((R)) -covered pups received significantly more licking and grooming compared to control pups within each litter. There was no difference in b

Enzyme-linked immunosorbent assay (ELISA) kits are widely used to quantify corticosterone levels for the assessment of stress in laboratory animals. The aim of this experiment was simply to evaluate if four different and widely used commercial ELISA assays would yield the same or similar values of corticosterone in serum samples taken from laboratory rats after the mild stress of being held for sampling blood from the saphenous vein. Trunk blood was sampled from 32 male Wistar rats 30 minutes after this mild stress exposure and analysed with each of four commercial ELISA kits. Both the Arbor Assays and the DRG-4164 kits were significantly higher than the DRG-5186 and the Enzo kits. There were no significant differences between the DRG-5186 and Enzo kits. Overall the correlations between kits were high. In conclusion, the commercial ELISA kits tested in the present experiment yielded different values of total corticosterone in the same serum samples. The precision in determining true values of the corticostero

Local and systemic factors that influence renal structure and function in aging are not well understood. The secretory protein C1q/TNF-related protein 1 (CTRP1) regulates systemic metabolism and cardiovascular function. We provide evidence here that CTRP1 also modulates renal physiology in an age- and sex-dependent manner. In mice lacking CTRP1, we observed significantly increased kidney weight and glomerular hypertrophy in aged male but not female or young mice. Although glomerular filtration rate, plasma renin and aldosterone levels, and renal response to water restriction did not differ between genotypes, CTRP1-deficient male mice had elevated blood pressure. Echocardiogram and pulse wave velocity measurements indicated normal heart function and vascular stiffness in CTRP1-deficient animals, and increased blood pressure was not due to greater salt retention. Paradoxically, CTRP1-deficient mice had elevated urinary sodium and potassium excretion, partially resulting from reduced expression of genes involved

Chronic or repeated stressor exposure can induce a number of maladaptive behavioral and physiological consequences and among limbic structures, the bed nucleus of the stria terminalis (BNST) has been implicated in the integration and interpretation of stress responses. Previous work has demonstrated that chronic variate stress (CVS) exposure in rodents increases BNST pituitary adenylate cyclase activating polypeptide (PACAP, Adcyap1) and PAC1 receptor (Adcyap1r1) transcript expression, and that acute BNST PACAP injections can stimulate anxiety-like behavior. Here we show that chronic stress increases PACAP expression selectively in the oval nucleus of the dorsolateral BNST in patterns distinct from those for corticotropin releasing hormone (CRH). Among receptor subtypes, BNST PACAP signaling through PAC1 receptors not only heightened anxiety responses as measured by different behavioral parameters but also induced anorexic-like behavior to mimic the consequences of stress. Conversely, chronic inhibition of BN

In the metabolic syndrome, glucocorticoid activity is increased, but circulating levels show little change. Most of blood glucocorticoids are bound to corticosteroid-binding globulin (CBG), which liver expression and circulating levels are higher in females than in males. Since blood hormones are also bound to blood cells, and the size of this compartment is considerable for androgens and estrogens, we analyzed whether sex or eating a cafeteria diet altered the compartmentation of corticosterone in rat blood. The main corticosterone compartment in rat blood is that specifically bound to plasma proteins, with smaller compartments bound to blood cells or free. Cafeteria diet increased the expression of liver CBG gene, binding plasma capacity and the proportion of blood cell-bound corticosterone. There were marked sex differences in blood corticosterone compartmentation in rats, which were unrelated to testosterone. The use of a monoclonal antibody ELISA and a polyclonal Western blot for plasma CBG compared with

Environmental pollution by metals has repercussions on wildlife health. It is known that some metals can have an influence on the neuroendocrine stress response, and at the same time, metals have pro-oxidant effects that can overwhelm the antioxidant system and cause oxidative stress. This study evaluates the association of metals with neuroendocrine stress activity and biomarkers of oxidative stress in 42 captive female Morelet's crocodiles (Crocodylus moreletii). We measured five metals of ecotoxicological importance (Hg, Cd, Pb, Cu and Zn), and three biomarkers of the oxidative stress response in the liver: glutathione (GSH) and glutathione disulfide (GSSG) as markers for antioxidant system and thiobarbituric acid reactive substances (TBARS) for oxidative damage. We also measured one biomarker of the neuroendocrine response to stress: corticosterone (B) in blood plasma. The mean +/- SD concentrations of metals in the liver expressed in mu g/g (dw) were: Cd: 0.004 +/- 0.003, Hg: 0.014 +/- 0.019, Cu: 0.017 +

During pregnancy, fetal glucose production is suppressed, with rapid activation immediately postpartum. Fatty acid-binding protein 4 (FABP4) was recently demonstrated as a regulator of hepatic glucose production and systemic metabolism in animal models. Here, we studied the role of FABP4 in regulating neonatal glucose hemostasis. Serum samples were collected from pregnant women with normoglycemia or gestational diabetes at term, from the umbilical circulation, and from the newborns within 6 hours of life. The level of FABP4 was higher in the fetal versus maternal circulation, with a further rise in neonates after birth of approximately 3-fold. Neonatal FABP4 inversely correlated with blood glucose, with an approximately 10-fold increase of FABP4 in hypoglycemic neonates. When studied in mice, blood glucose of 12-hour-old WT, Fabp4(-/+), and Fabp4(-/-) littermate mice was 59 +/- 13 mg/dL, 50 +/- 11 mg/dL, and 43 +/- 11 mg/dL, respectively. Similar to our observations in humans, FABP4 levels in WT mouse neonate

The deleterious effects of psychological stress on mainstream T lymphocytes are well documented. However, how stress impacts innate-like T cells is unclear. We report that long-term stress surprisingly abrogates both T helper 1 (T(H)1)- and T(H)2-type responses orchestrated by invariant natural killer T (iNKT) cells. This is not due to iNKT cell death because these cells are unusually refractory to stress-inflicted apoptosis. Activated iNKT cells in stressed mice exhibit a split" inflammatory signature and trigger sudden serum interleukin-10 (IL-10), IL-23, and IL-27 spikes. iNKT cell dysregulation is mediated by cell-autonomous glucocorticoid receptor signaling and corrected upon habituation to predictable stressors. Importantly, under stress, iNKT cells fail to potentiate cytotoxicity against lymphoma or to reduce the burden of metastatic melanoma. Finally, stress physically spares mouse mucosa-associated invariant T (MAIT) cells but hinders their T(H)1-/T(H)2-type responses. The above findings are corrobor

Stress is known to impede certain host defense mechanisms, including those governed by conventional T lymphocytes. However, whether innate-like T lymphocytes, such as invariant natural killer T (iNKT) and mucosaassociated invariant T (MAIT) cells, are impacted by stress is unclear. Herein, we report that prolonged psychological stress caused by physical confinement results in robust upregulation of T cell immunoreceptor with immunoglobulin and ITIM domains (TIGIT), an immune checkpoint receptor that controls antitumor and antiviral immune responses. Elevated TIGIT expression was found not only on NK and conventional T cells, but also on iNKT and MAIT cells. Stress-provoked TIGIT upregulation was reversed through treatment with the glucocorticoid receptor (GR) antagonist RU486, but not with 6-hydroxydopamine that induces chemical sympathectomy. A Cre/Lox gene targeting model in which GR was ablated in cells expressing Lck under its proximal promoter revealed that TIGIT upregulation in stressed animals stems fr

Traumatic brain injury (TBI) affects 10 million people worldwide, annually. TBI is linked to increased risk of psychiatric disorders. TBI, induced by explosive devices, has a unique phenotype. Over one-third of people exposed to blast-induced TBI (bTBI) have prolonged neuroendocrine deficits, shown by anterior pituitary dysfunction. Dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis is linked to increased risk for psychiatric disorders. Not only is there limited information on how the HPA axis responds to mild bTBI (mbTBI), sex differences are understudied. We examined central and peripheral HPA axis reactivity, 7 to 10 days after mbTBI in male and female mice. Males exposed to mbTBI had increased restraint-induced serum corticosterone (CORT), but attenuated restraint-induced corticotropin-releasing factor (CRF)/c-Fos-immunoreactivity (ir) in the paraventricular nucleus of the hypothalamus (PVN). Females displayed an opposite response, with attenuated restraint-induced CORT and enhanced restraint-

The monotreme adrenocortical response to stress may not rely as heavily on the hypothalamic-pituitaryadrenal (HPA) axis compared to other mammals. This study aimed to validate a technique in which glucocorticoid metabolites could be quantified non-invasively in short-beaked echidna faeces by examining the secretion of glucocorticoids (GC) using an adrenocorticotrophic hormone (ACTH) challenge on sexually mature captive echidnas. Echidnas were housed individually for 15 days, with the ACTH challenge occurring on day five. Blood samples were collected on day five during the challenge and faecal samples were collected each morning for the 15 days. Both sample types were analysed for glucocorticoids (GC) or its metabolites. Plasma corticosterone concentrations increased significantly after 30 min and 60 min relative to time 0, whilst plasma cortisol concentrations increased significantly after 60 min. The ACTH challenge also resulted in an increase in glucocorticoid metabolite concentration in faecal samples from

Among a multitude of stressors to which wildlife is exposed, environmental pollution is a pervasive one that poses a serious threat. The permeable skin of amphibians is likely to increase direct contact of the body with pollutants, making them a group worth studying to access environmental quality. Consequently, finding reliable and complementary biomarkers that will present detectable and predictable changes in response to pollutants is essential to identify pollution sublethal effects on amphibians and to investigate whether these are in part responsible for population declines. The glucocorticoid hormone corticosterone (CORT), involved in many metabolic functions, is often used to measure the physiological stress response to environmental stressors in amphibians. In this study, we evaluated whether water-borne CORT can serve as a non-invasive biomarker for nitrate pollution stress in the European common frog (Rana temporaria) by comparing the effect of nitrate exposure on hormone release rates and on other

Selective serotonin reuptake inhibitors (SSRIs) are widely used antidepressants, but the mechanisms by which they influence behavior are only partially resolved. Adult hippocampal neurogenesis is necessary for some of the responses to SSR1s, but it is not known whether mature dentate gyrus granule cells (DG GCs) also contribute. We deleted the serotonin 1A receptor (5HT1AR, a receptor required for the SSRI response) specifically from DG GCs and found that the effects of the SSRI fluoxetine on behavior and the hypothalamic-pituitary-adrenal (HPA) axis were abolished. By contrast, mice lacking 5HT1ARs only in young adult-born GCs (abGCs) showed normal fluoxetine responses. Notably, 5HT1AR-deficient mice engineered to express functional 5HT1ARs only in DG GCs responded to fluoxetine, indicating that 5HT1ARs in DG GCs are sufficient to mediate an antidepressant response. Taken together, these data indicate that both mature DG GCs and young abGCs must be engaged for an antidepressant response.

Stress has been considered determinant in the etiology of depression. The adrenal medulla plays a key role in response to stress by releasing catecholamines, which are important to maintain homeostasis. We aimed to study the adrenal medulla in a mouse model of depression induced by 21 days of unpredictable chronic stress (UCS). We observed that UCS induced a differential and timedependent change in adrenal medulla. After 7 days of UCS, mice did not show depressive-like behavior, but the adrenal medullae show increased protein and/or mRNA levels of catecholamine biosynthetic enzymes (TH, D beta H and PNMT), Neuropeptide Y, the SNARE protein SNAP-25, the catecholamine transporter VMAT2 and the chromaffin progenitor cell markers, Mash1 and Phox2b. Moreover, 7 days of UCS induced a decrease in the chromaffin progenitor cell markers, Sox9 and Notch1. This suggests an increased capacity of chromaffin cells to synthesize, store and release catecholamines. In agreement, after 7 days, UCS mice had higher NE and EP lev

Although immunomodulatory property and many other pharmaceutical applications of scorpion venom have been addressed before, no studies were reported about its application as a neuroimmunomodulator at therapeutic dose. In this study, we conceptualized the property of scorpion venom, capable of inducing the acute pain and neurotoxicity can cause acute stress resulting in the modulation of immune cells through HPA axis. The whole venom from Hottentotta rugiscutis, a widely seen scorpion in the region of eastern Karnataka, was extracted and injected a single dose of 1 mg/kg b.w. to Swiss albino mice and then erythrocytes and leukogram were measured. Whole brain AChE activity, corticosterone, cytokines and NO levels in plasma were also evaluated at various time points. Hrv didn't show any histopathological changes in the lymphoid organs and at the site of injection. However, lymphocytes and neutrophils did get altered at 2 h post-injection. Plasma corticosterone, cytokine levels such as IL-1 beta, IL-6, TNF-alpha 



The endocannabinoid system plays a key role in the control of emotional responses to environmental challenges. CB1 receptors are highly expressed within cortico-limbic brain areas, where they modulate stress effects on memory processes. Glucocorticoid and endocannabinoid release is influenced by circadian rhythm. Here, we investigated how different stress intensities immediately after encoding influence rat short-term memory in an object recognition task, whether the effects depend on circadian rhythm and if exogenous augmentation of anandamide levels could restore any observed impairment. Two separate cohorts of male adult Sprague-Dawley rats were tested at two different times of the day, morning (inactivity phase) or afternoon (before the onset of the activity phase) in an object recognition task. The anandamide hydrolysis inhibitor URB597 was intraperitoneally administered immediately after the training trial. Rats were thereafter subjected to a forced swim stress under low or high stress conditions and te

Patients with chronic immune-mediated arthritis exhibit abnormal hypothalamo-pituitary-adrenal (HPA) axis activity. The basis for this abnormality is not known. Immune-mediated arthritis is associated with increased extra-adrenal synthesis of active glucocorticoids by the 11 beta-hydroxysteroid dehydrogenase type 1 (11 beta-HSD1) enzyme. 11 beta-HSD1 is expressed in the central nervous system, including regions involved in HPA axis regulation. We examined whether altered 11 beta-HSD1 expression within these regions contributes to HPA axis dysregulation during arthritis. The expression of 11 beta-HSD1, and other components of glucocorticoid signaling, were examined in various brain regions and the pituitary gland of mice with experimentally induced arthritis. Two arthritis protocols were employed: The K/BxN spontaneous arthritis model for chronic arthritis and the K/BxN serum transfer arthritis model for acute arthritis. 11 beta-HSD1 mRNA (Hsd11b1) was expressed in the hippocampus, hypothalamus, cortex, cerebe

The typical practice of averaging group performance during extinction gives the impression that responding declines gradually and homogeneously. However, previous studies of extinction in human infants have shown that some individuals persist in responding, whereas others abruptly cease responding. As predicted by theories of control, the infants who quickly resign typically display signs of sadness and despair when the expected reward is omitted. Using genetically diverse mice, here we observed a similar pattern of individual differences and the associated phenotypes. After learning to approach a food reward, upon extinction, some animals rapidly abandoned approach to the goal box, whereas other animals persisted in entering and searching the goal box. Interestingly, the persistent mice were slower to give up when confined to an inescapable pool of water (a test asserted to be indicative of susceptibility to depression) and exhibited a more extensive pattern of search for omitted rewards. Thus, extinction re

Environmental stress is a major driver of ecological and evolutionary processes in nature. To cope with stress, organisms can adjust through phenotypic plasticity and/or adapt through genetic change. Here, we compared short-term behavioural (activity) and physiological (corticosterone levels, CORT) responses of Rana arvalis tadpoles from two divergent populations (acid origin, AOP, versus neutral origin, NOP) to acid and predator stress. Tadpoles were initially reared in benign conditions at pH 7 and then exposed to a combination of two pH (acid versus neutral) and two predator cue (predator cue versus no predator cue) treatments. We assessed behavioural activity within the first 15 min, and tissue CORT within 8 and 24 h of stress exposure. Both AOP and NOP tadpoles reduced their activity in acidic pH, but the response to the predator cue differed between the populations: AOP tadpoles increased whereas NOP tadpoles decreased their activity. The AOP and NOP tadpoles differed also in their CORT responses, with 

Pharmacological treatments in laboratory rodents remain a cornerstone of preclinical psychopharmacological research and drug development. There are numerous ways in which acute or chronic pharmacological treatments can be implemented, with each method having certain advantages and drawbacks. Here, we describe and validate a novel treatment method in mice, which we refer to as the micropipette-guided drug administration (MDA) procedure. This administration method is based on a sweetened condensed milk solution as a vehicle for pharmacological substances, which motivates the animals to consume vehicle and/or drug solutions voluntarily in the presence of the experimenter. In a proof-of-concept study, we show that the pharmacokinetic profiles of the atypical antipsychotic drug, risperidone, were similar whether administered via the MDA procedure or via the conventional oral gavage method. Unlike the latter, however, MDA did not induce the stress hormone, corticosterone. Furthermore, we assessed the suitability an

Antenatal psychopathology negatively affects obstetric outcomes and exerts long-term consequences on the offspring's wellbeing and mental health. However, the precise mechanisms underlying these associations remain largely unknown. Here, we present a novel model system in mice that allows for experimental investigations into the effects of antenatal depression-like psychopathology and for evaluating the influence of maternal pharmacological treatments on long-term outcomes in the offspring. This model system in based on rearing nulliparous female mice in social isolation prior to mating, leading to a depressive-like state that is initiated before and continued throughout pregnancy. Using this model, we show that the maternal depressive-like state induced by social isolation can be partially rescued by chronic treatment with the selective serotonin reuptake inhibitor, fluoxetine (FLX). Moreover, we identify numerous and partly sex-dependent behavioral and molecular abnormalities, including increased anxiety-li

Scheggia et al. show that a specific subpopulation of cortical neurons expressing somatostatin in the prefrontal cortex has a primary role in orchestrating the ability of mice to discriminate positive and negative affective states in others.  The prefrontal cortex (PFC) is implicated in processing of the affective state of others through non-verbal communication. This social cognitive function is thought to rely on an intact cortical neuronal excitatory and inhibitory balance. Here combining in vivo electrophysiology with a behavioral task for affective state discrimination in mice, we show a differential activation of medial PFC (mPFC) neurons during social exploration that depends on the affective state of the conspecific. Optogenetic manipulations revealed a double dissociation between the role of interneurons in social cognition. Specifically, inhibition of mPFC somatostatin (SOM+), but not of parvalbumin (PV+) interneurons, abolishes affective state discrimination. Accordingly, synchronized activation of

Repetitive mild traumatic brain injury (mTBI) has been called the signature injury" of military service members in the Iraq and Afghanistan wars and is highly comorbid with post-traumatic stress disorder (PTSD). Correct attribution of adverse blast-induced mTBI and/or PTSD remains challenging. Pre-clinical research using animal models can provide important insight into the mechanisms by which blast produces injury and dysfunction-but only to the degree by which such models reflect the human experience. Avoidance of trauma reminders is a hallmark of PTSD. Here, we sought to understand whether a mouse model of blast reproduces this phenomenon, in addition to blast-induced physical injuries. Drawing on well-established work from the chronic stress and Pavlovian conditioning literature, we hypothesized that even while one is anesthetized during blast exposure, environmental cues encountered in the peri-blast environment could be conditioned to evoke aversion/dysphoria and re-experiencing of traumatic stress. Usin

For (metabolic) research models using mice, singly housing is widely used for practical purposes to study e.g. energy balance regulation and derangements herein. Mouse (social) housing practices could however influence study results by modulating (metabolic) health outcomes. To study the effects of the social housing condition, we assessed parameters for energy balance regulation and proneness to (diet induced) obesity in male C57Bl/6J mice that were housed individually or socially (in pairs) directly after weaning, both at standard ambient temperature of 21 degrees C. During adolescence, individually housed mice had reduced growth rate, while energy intake and energy expenditure were increased compared to socially housed counterparts. At 6 weeks of age, these mice had reduced lean body mass, but significantly higher white adipose tissue mass compared to socially housed mice, and higher UCP-1 mRNA expression in brown adipose tissue. During adulthood, body weight gain of individually housed animals exceeded th

Stress can drive adaptive changes to maintain survival during threatening stimuli. Chronic stress exposure, however, may result in pathological adaptations. A key neurotransmitter involved in stress signaling is norepinephrine. Previous studies show that acute stress elevates norepinephrine levels in the bed nucleus of the stria terminalis (BNST), a critical node regulating anxiety and upstream of stress responses. Here, we use mice expressing channelrhodopsin in norepinephrine neurons to selectively activate terminals in the BNST, and measure norepinephrine release with optogenetics-assisted fast-scan cyclic voltammetry (FSCV). We demonstrate that while corticosterone habituates to chronic restraint stress, cFos activation of medullary norepinephrine neurons shows equivalent activation under both acute and chronic stress conditions. Mice exposed to a single restraint session show an identical optically stimulated norepinephrine release profile compared to that of unexposed mice. Mice experiencing 5 days of r

Central nervous system (CNS) metabolic profiles were examined from rabies virus (RABV)-infected mice that were either mock-treated or received post-exposure treatment (PET) with a single dose of the live recombinant RABV vaccine TriGAS. CNS tissue harvested from mock-treated mice at middle and late stage infection revealed numerous changes in energy metabolites, neurotransmitters and stress hormones that correlated with replication levels of viral RNA. Although the large majority of these metabolic changes were completely absent in the brains of TriGAS-treated mice most likely due to the strong reduction in virus spread, TriGAS treatment resulted in the up-regulation of the expression of carnitine and several acylcarnitines, suggesting that these compounds are neuroprotective. The most striking change seen in mock-treated RABV-infected mice was a dramatic increase in brain and serum corticosterone levels, with the later becoming elevated before clinical signs or loss of body weight occurred. We speculate that

PCSK1 encodes an enzyme required for prohormone maturation into bioactive peptides. A striking number of single nucleotide polymorphisms and rare mutations in PCSK1 are associated with a range of clinical phenotypes. Infants bearing 2 copies of a catalytically inactivating mutation, such as G209R, exhibit life-threatening chronic diarrhea and subsequently develop systemic endocrinopathies. Using CRISPR/Cas9 technology, we have engineered a mouse model bearing a G209R missense mutation in exon 6 of the murine Pcsk1 locus. Most pups homozygous for the G209R mutation succumbed by day 2, and surviving pups were severely dwarfed. In homozygous (but not heterozygous) pups, blood glucose levels were significantly lower, accompanied by elevated plasma insulin-like immunoreactivity and accumulation of large quantities of unprocessed proinsulin in the pancreas. Peptide hormone processing was also aberrant in G209R mouse pituitary, with mature adrenocorticotropin levels markedly reduced in homozygotes, accompanied by a 

Salmonella Enteriditis and Salmonella Typhimurium are commonly isolated during egg-related outbreaks of salmonellosis and represent a significant international public health issue. In Australia, Salmonella Typhimurium is the most common serovar identified in egg product related foodborne outbreaks. While a number of studies have investigated Salmonella shedding and host responses to infection, they have been conducted over a short time period. The present study sought to characterise bacterial shedding and host responses to infection in hens infected with only Salmonella Typhimurium or co-infected with both Salmonella Typhimurium and Salmonella Mbandaka over a 16 week period. Salmonella shedding was quantified using the most probable number and qPCR methods and was highly variable over the course of the experiment. On day 1, fecal corticosterone metabolites in birds infected with Salmonella Typhimurium (674.2 +/- 109.3 pg/mg) were significantly higher than control (238.0 +/- 12.62 pg/mg) or co-infected (175.4

During development of the nervous system, molecular signals mediating cell-cell interactions play critical roles in the guidance of axonal growth and establishment of synaptic functions. The Eph family of tyrosine kinase receptors and their ephrin ligands has been shown to mediate neuronal interactions in the development of topographic axon projection maps in several brain regions, and the loss of Eph activities result in defects in select axonal pathways. However, effects of deficiencies of the Eph signals on animal behavior have not been well documented. In this study, we showed that inactivation of a ligand of the Eph receptors, ephrin-A5, resulted in defects in maternal behavior and alterations in anxiety. Female ephrin-A5(-/-) mice show significant defects in nest building and pup retrieval. In addition, lower levels of anxiety were observed in both male and female null mice. These changes were not due to deficiencies in estradiol, progesterone or corticosterone levels. Our observations suggest that ephr

Females are well known to suffer disproportionately more than males from stress-related neuropsychiatric disorders, especially during perimenopausal and postmenopausal periods. In addition to a decline in serum estradiol levels, environmental stress and social stress likely contribute to the development of neuropsychiatric symptoms in perimenopausal and postmenopausal women. Kamishoyosan (KSS) is a traditional Japanese Kampo medicine, composed of a specified mixture of 10 crude compounds derived from plant sources, widely used for various neuropsychiatric symptoms in perimenopausal and postmenopausal women. However, the molecular mechanisms underlying KSS-mediated attenuation of neuropsychological symptoms and stress-response behaviors in perimenopausal and postmenopausal women remain unknown. In the present study, we first established a mouse model for postmenopausal depression-like signs using chronic water-immersion and restraint-stressed ovariectomized (OVX) mice to investigate the underlying molecular me

Sexual aggression can disrupt processes related to learning as females emerge from puberty into young adulthood. To model these experiences in laboratory studies, we developed SCAR, which stands for Sexual Conspecific Aggressive Response. During puberty, a rodent female is paired daily for 30-min with a sexually-experienced adult male. During the SCAR experience, the male tracks the anogenital region of the female as she escapes from pins. Concentrations of the stress hormone corticosterone were significantly elevated during and after the experience. Moreover, females that were exposed to the adult male throughout puberty did not perform well during training with an associative learning task nor did they learn well to express maternal behaviors during maternal sensitization. Most females that were exposed to the adult male did not learn to care for offspring over the course of 17 days. Finally, females that did not express maternal behaviors retained fewer newly-generated cells in their hippocampus whereas th

Piloerection (goosebumps) requires concerted actions of the hair follicle, the arrector pili muscle (APM), and the sympathetic nerve, providing a model to study interactions across epithelium, mesenchyme, and nerves. Here, we show that APMs and sympathetic nerves form a dual-component niche to modulate hair follicle stem cell (HFSC) activity. Sympathetic nerves form synapse-like structures with HFSCs and regulate HFSCs through norepinephrine, whereas APMs maintain sympathetic innervation to HFSCs. Without norepinephrine signaling, HFSCs enter deep quiescence by down-regulating the cell cycle and metabolism while up-regulating quiescence regulators Foxp1 and Fgf18. During development, HFSC progeny secretes Sonic Hedgehog (SHH) to direct the formation of this APM-sympathetic nerve niche, which in turn controls hair follicle regeneration in adults. Our results reveal a reciprocal interdependence between a regenerative tissue and its niche at different stages and demonstrate sympathetic nerves can modulate stem c

Adolescents who use marijuana are more likely to exhibit anxiety, depression, and other mood disorders, including psychotic-like symptoms. Additionally, the age at onset of use and the stress history of the individual can affect responses to cannabis. To examine the effect of early life experience on adolescent Delta-9-tetrahydrocannabinol (THC) exposure, we exposed adolescent (postnatal day (P) 29-38) male and female rats, either shipped from a supplier or born in our vivarium, to once daily injections of 3 mg/kg THC Our findings suggest that males are more sensitive to the anxiolytic and antidepressant effects of THC, as measured by the elevated plus maze (EPM) and forced swim test (FST), respectively, than females. Exposure to the FST increased plasma corticosterone levels, regardless of drug treatment or origin and females had higher levels than males overall. Shipping increased THC responses in females (acoustic startle habituation) and in males (latency to immobility in FST). No significant effects of T

Glucocorticoids, a class of metabolic hormones, impact a wide range of traits (e.g., behavior, skeletal growth, muscle maintenance, glucose metabolism), and variation in concentrations of circulating glucocorticoids (such as corticosterone), at the level of natural individual variation, in relation to endocrine disorders, or from exogenous supplementation, have manifold effects. Changes in circulating corticosterone concentrations can also impact multiple aspects of locomotor behavior, including both motivation and physical ability for exercise. To examine further the role of corticosterone in locomotor behavior and associated traits, we utilized laboratory house mice from a long-term experiment that selectively breeds for high levels of voluntary exercise. As compared with four non-selected control (C) lines, mice from the four replicate High Runner (HR) lines have similar to 2-fold higher baseline circulating corticosterone concentrations as well as similar to 3-fold higher voluntary wheel running on a dail

This study investigated the influence of chronic crowding stress on nitric oxide (NO) production, vascular function and oxidative status in young Wistar-Kyoto (WKY), borderline hypertensive (BHR) and spontaneously hypertensive (SHR) female rats. Five-week old rats were exposed to crowding for two weeks. Crowding elevated plasma corticosterone (P < 0.05) and accelerated BP (P < 0.01 versus basal) only in BHR. NO production and superoxide concentration were significantly higher in the aortas of control BHR and SHR versus WKY. Total acetylcholine (ACh)-induced relaxation in the femoral artery was reduced in control SHR versus WKY and BHR, and stress did not affect it significantly in any genotype. The attenuation of ACh-induced relaxation in SHR versus WKY was associated with reduction of its NO-independent component. Crowding elevated NO production in all strains investigated but superoxide concentration was increased only in WKY, which resulted in reduced NO-dependent relaxation in WKY. In crowded BHR and SHR,

The influence of maternal high-fat diet (HFD) on metabolic response to ozone was examined in Long-Evans rat offspring. F0 females were fed control diet (CD; 10%kcal from fat) or HFD (60%kcal from fat) starting at post-natal day (PND) 30. Rats were bred on PND 72. Dietary regimen was maintained until PND 30 when all offspring were switched to CD. On PND 40, F1 offspring (n=10/group/sex) were exposed to air or 0.8 ppm ozone for 5 h. Serum samples were collected for global metabolomic analysis (n=8/group/sex). Offspring from HFD dams had increased body fat and weight relative to CD. Metabolomic analysis revealed significant sex-, diet-, and exposure-related changes. Maternal HFD increased free fatty acids and decreased phospholipids (male>female) in air-exposed rats. Microbiome-associated histidine and tyrosine metabolites were increased in both sexes, while 1,5-anhydroglucitol levels decreased in males indicating susceptibility to insulin resistance. Ozone decreased monohydroxy fatty acids and acyl carnitines a

BACKGROUND: Lead (Pb) exposure and prenatal stress (PS) during development are co-occurring risk factors with shared biological substrates. PS has been associated with transgenerational passage of altered behavioral phenotypes, whereas the transgenerational behavioral or biochemical consequences of Pb exposure, and modification of any such effects by PS, is unknown.  OBJECTIVES: The present study sought to determine whether Pb, PS, or combined Pb and PS exposures produced adverse transgenerational consequences on brain and behavior.  METHODS: Maternal Pb and PS exposures were carried out in H) mice. Outside breeders were used at each subsequent breeding, producing four F1-F2 lineages: [F1 female-F2 female (FF), FM (male), MF, and MM]. F3 offspring were generated from each of these lineages and examined for outcomes previously found to be altered by Pb, PS, or combined Pb and PS in F1 offspring: behavioral performance [fixed-interval (F1) schedule of food reward, locomotor activity, and anxiety-like behavior],

Epidemiological studies have reported associations of air pollution exposures with various neurodevelopmental disorders such as autism spectrum disorder (ASD), attention deficit and schizophrenia, all of which are male biased in prevalence. Our studies of early postnatal exposure of mice to the ultrafine particle (UFP) component of air pollution, considered the most reactive component, provide support for these epidemiological associations, demonstrating male-specific or male-biased neuropathological changes and cognitive and impulsivity deficits consistent with these disorders. Since these neurodevelopmental disorders also include altered social behavior and communication, the current study examined the ability of developmental UFP exposure to reproduce these social behavior deficits and to determine whether any observed alterations reflected changes in steroid hormone concentrations. Elevated plus maze, social conditioned place preference, and social novelty preference were examined in adult mice that had b

Developmental exposure to lead (Pb) and prenatal stress (PS) both impair cognition, which could derive from their joint targeting of the hypothalamic-pituitary-adrenal axis and the brain mesocorticolimbic (MESO) system, including frontal cortex (FC) and hippocampus (HIPP). Glucocorticoids modulate both FC and HIPP function and associated mediation of cognitive and other behavioral functions. This study sought to determine whether developmental Pb 6 PS exposures altered glucocorticoid-related epigenetic profiles in brain MESO regions in offspring of female mice exposed to 0 or 100 ppm Pb acetate drinking water from 2 mos prior to breeding until weaning, with half further exposed to prenatal restraint stress from gestational day 11-18. Overall, changes in females occured in response to Pb exposure. In males, however, Pb-induced neurotoxicity was modulated by PS. Changes in serum corticosterone levels were seen in males, while glucocorticoid receptor changes were seen in both sexes. In contrast, both Pb and PS b

Immune defense is costly to maintain and deploy, and the optimal investment into immune defense depends on risk of infection. Altitude is a natural environmental factor that is predicted to affect parasite abundance, with lower parasite abundance predicted at higher altitudes due to stronger environmental stressors, which reduce parasite transmission. Using high and low altitude populations of the Turkish blind mole-rat (TBMR) Nannospalax xanthodon, we tested for effects of altitude on constitutive innate immune defense. Field studies were performed with 32 wild animals in 2017 and 2018 from two low- and one high-altitude localities in the Central Taurus Mountains, at respective altitudes of 1010 m, 1115 m, and 2900 m above sea level. We first compared innate standing immune defense as measured by the bacteria-killing ability of blood serum. We then measured corticosterone stress hormone levels, as stressful conditions may affect immune response. Finally, we compared prevalence and intensity of gastrointestin

Chronic intermittent ethanol vapor exposure (CIE) in rodents produces reliable and high blood ethanol concentration and behavioral symptoms associated with moderate to severe alcohol use disorder (AUD)-for example, escalation of operant ethanol self-administration, a feature suggestive of transition from recreational to addictive use, is a widely replicated behavior in rats that experience CIE. Herein, we present evidence from a subset of rats that do not demonstrate escalation of ethanol self-administration following seven weeks of CIE. These low responders (LR) maintain low ethanol self-administration during CIE, demonstrate lower relapse to drinking during abstinence and reduced reinstatement of ethanol seeking triggered by ethanol cues when compared with high responders (HR). We examined the blood ethanol levels in LR and HR rats during CIE and show higher levels in LR compared with HR. We also examined peak corticosterone levels during CIE and show that LR rats have higher levels compared with HR rats. L

Alcohol dependence is linked to dysregulation of the hypothalamic-pituitary-adrenal axis. Here, we investigated effects of repeated ethanol intoxication-withdrawal cycles (using chronic intermittent ethanol vapor inhalation; CIE) and abstinence from CIE on peak and nadir plasma corticosterone (CORT) levels. Irritability- and anxiety like behaviors as well as glucocorticoid receptors (GR) in the medial prefrontal cortex (mPFC) were assessed at various intervals (2h-28d) after cessation of CIE. Results show that peak CORT increased during CIE, transiently decreased during early abstinence (1-11d), and returned to pre-abstinence levels during protracted abstinence (17-27d). Acute withdrawal from CIE enhanced aggression- and anxiety-like behaviors. Early abstinence from CIE reduced anxiety-like behavior. mPFC-GR signaling (indexed by relative phosphorylation of GR at Ser211) was transiently decreased when measured at time points during early and protracted abstinence. Further, voluntary ethanol drinking in CIE (C

The transition from wakefulness to sleep requires striking alterations in brain activity, physiology, and behavior, yet the precise neuronal circuit elements facilitating this transition remain unclear. Prior to sleep onset, many animal species display characteristic behaviors, including finding a safe location, performing hygiene-related behaviors, and preparing a space for sleep. It has been proposed that the pre-sleep period is a transitional phase in which engaging in a specific behavioral repertoire de-arouses the brain and facilitates the wake-to-sleep transition, yet both causal evidence for this premise and an understanding of the neuronal circuit elements involved are lacking. Here, we combine detailed behavioral observations, EEG-EMG recordings, selective targeting, and activity modulation of pre-sleep-active neurons to reveal the behaviors preceding sleep initiation and their underlying neurobiological mechanisms. We show that mice engage in temporally structured behaviors with stereotypic EEG sign

Severe acute stressors are known to trigger mood disorders in humans. Sepsis represents one such stressor, and survivors often suffer long term from psychiatric morbidity. We hypothesized that sepsis leads to lasting changes in neural circuits involved in stress integration, altering affective behavior and the stress response. To investigate this hypothesis, sepsis was induced in male C57Bl/6 mice using cecal ligation and puncture (CLP), and control mice underwent sham surgery. Mice recovered from acute illness within 2 weeks, after which they exhibited increased avoidance behavior and behavioral despair compared with sham, with behavioral changes observed more than 5 weeks after recovery. Sepsis survivors also showed evidence of enhanced hypothalamic-pituitary-adrenal (HPA) axis activity, with increased corticosterone after a novel stressor and increased adrenal weight. In the brain, sepsis survivor mice showed decreased stress-induced cfos mRNA and increased glucocorticoid receptor immunoreactivity specific

Mounting clinical and experimental evidence implicates various cytokines in stress-related affective brain disorders. Here, we analyze behavioral phenotypes in C57BL/6J male mice following the chronic social defeat stress paradigm, and examine their serum cytokines and corticosterone levels. Loser mice experiencing 20 days of daily 15-min social confrontations demonstrate elevated levels of pro-inflammatory cytokines interleukin IL-7 and vascular endothelial growth factor (VEGF), as well as a trend to increase IL-6 and IL-15. We also found higher levels of an anti-inflammatory cytokine IL-10 in the winner mice, with unaltered serum IL-2, IL-4, IL-1a, MCP-1 and corticosterone levels between the groups. Overall, our results suggest that animal affective-like states correlate with specific cytokine profiles, including some cytokines (e.g., VEGF, IL-7 or IL-15) whose role in neuropsychiatric disorders is only beginning to emerge. This study emphasizes the importance of integrative analyses of neural and immune ph

Altered fetal growth, which can occur due to environmental stressors during pregnancy, may program a susceptibility to metabolic disease. Gestational exposure to the air pollutant ozone is associated with fetal growth restriction in humans and rodents. However, the impact of this early life ozone exposure on offspring metabolic risk has not yet been investigated. In this study, fetal growth restriction was induced by maternal inhalation of 0.8 ppm ozone on gestation days 5 and 6 (4 hr/day) in Long Evans rats. To uncover any metabolic inflexibility, or an impaired ability to respond to a high-fat diet (HFD), a subset of peri-adolescent male and female offspring from filtered air or ozone exposed dams were fed HFD (45% kcal from fat) for 3 days. By 6 weeks of age, male and female offspring from ozone-exposed dams were heavier than offspring from air controls. Furthermore, offspring from ozone-exposed dams had greater daily caloric consumption and reduced metabolic rate when fed HFD. In addition to energy imbala

OBJECTIVE: The aim of this study is to understand whether the responsiveness of the hypothalamic-pituitary-adrenal (HPA) axis to stress increases excessively with aging in senescence-accelerated mice-prone 10 (SAMP10)and to investigate the role of arachidonic acid (ARA) in this process.  MATERIALS AND METHODS: The area under the curve of CORT concentration (CORTAUC),an index of the HPA axis responsiveness to stress, was assessed in SAMP10 subjected to a 30-minute restraint stress up to 120 minutes after the restraint stress onset. Furthermore, the HPA axis responsiveness was evaluated in aged SAMP10 fed 0.4% ARA-containing diet (ARA group) or control diet (CON group) for 4 weeks.Three weeks later, these mice were divided into a group with a 30-minute restraint stress (CON-Sor ARA-S group) and a group without restraint stress (CON-NS or ARA-NS group). Hippocampi were collected after stress release and fatty acid and glucocorticoid receptor (GR) protein levels were evaluated in the nucleus and cytosol.  RESULTS

Parkinson's disease (PD) is a neurodegenerative disease characterized by loss of dopaminergic (DA) neurons in the nigrostriatal and mesolimbic pathways including ventral tegmental area (VTA). Although several factors for the neuronal loss have been suggested, most of the PD cases are sporadic and idiopathic. In our previous study, we demonstrated the first evidence that solely chronic restraint stress (RS) induced the DA neuronal loss in the substantia nigra (SN). In this study, we further investigated whether chronic stress could affect other major DA systems, VTA and tuberoinfundibular system (TIDA), by using immunohistochemical and in situ hybridization techniques. The present study showed that, in the VTA, tyrosine hydroxylase (TH) immunoreactive neurons decreased by 9.8% at 2nd week, 19.2% at 4th week, 39.5% at 8th week, and 40.6% at 16th week during chronic RS as compared to control. Similarly, in the TIDA, the TH neurons decreased by 10.9% at 2nd week, 38.2% at 4th week, 56.3% at 8th week, and 57.1% at

It is difficult to evaluate the pre-symptomatic state of mental disorders and prevent its onset. Since stress could be a trigger of mental disorders, it may be helpful to identify stress-responsive biomarkers (stress markers) for the evaluation of stress levels. We have so far performed omics analyses of the rat brain and peripheral blood after various kinds of stress and have found numerous factors that respond to stress. In this study, we investigated the effects of relatively moderate stress on these factors in the rat to identify stress marker candidates. Adult male Wistar rats underwent water immersion stress for 12 h, 24 h, or 48 h. Stress caused weight loss and elevated serum corticosterone levels, and alterations regarded as anxiety and/or fear-like behaviors. Reverse-transcription PCR and Western blot analyses revealed significant alterations in the expressions of hippocampal genes and proteins by the stress for no longer than 24 h, such as mitogen-activated protein kinase phosphatase 1 (MKP-1), CCAA

Individuals often differ in their ability to cope with challenging environmental and social conditions. Evidence from model systems suggests that patterns of DNA methylation are associated with variation in coping ability. These associations could arise directly if methylation plays a role in controlling the physiological response to stressors by, among other things, regulating the release of glucocorticoids in response to challenges. Alternatively, the association could arise indirectly if methylation and resilience have a common cause, such as early-life conditions. In either case, methylation might act as a biomarker for coping ability. At present, however, relatively little is known about whether variation in methylation is associated with organismal performance and resilience under natural conditions. We studied genome-wide patterns of DNA methylation in free-living female tree swallows (Tachycineta bicolor) using methylated DNA immunoprecipitation (MeDIP) and a tree swallow genome that was assembled for

Animals respond to sudden challenges with a coordinated set of physiological and behavioral responses that enhance the ability to cope with stressors. While general characteristics of the vertebrate stress response are well described, it is not as clear how individual components covary between or within individuals. A rapid increase in glucocorticoids coordinates the stress response and one of the primary downstream results is an increase in glucose availability via reduced glucose utilization. Here, we asked whether between- and within-individual variation in corticosterone directly predict variation in glucose. We collected 2673 paired glucose and corticosterone measures from 776 tree swallows (Tachycineta bicolor) from four populations spanning the species range. In adults, glucose and corticosterone both increased during a standardized restraint protocol in all four populations. Moreover, in one population experimentally increasing a precursor that stimulates corticosterone release resulted in a further i

Signals often covary with physiological and behavioural traits to form an axis of integrated phenotypic variation associated with reproductive performance. This pattern of phenotypic integration could result from intrinsic between-individual differences that are causally related to signal production, physiology and behaviour. Alternatively, signal expression itself might generate feedback between physiology, behaviour and the experienced social environment, resulting in an integrated phenotype. We manipulated the plumage of female tree swallows, Tachycineta bicolor, to decouple the expression of a social signal from any pre-existing behavioural or physiological differences. We collected a time series of physiological samples, monitored nestbox visiting patterns with a sensor network and tracked reproductive performance. Relative to sham controls, dulled females' nests were visited more by conspecific females and less by males. Dulled females subsequently made fewer trips to other nestboxes and increased nestl

Theory suggests that signal honesty may be maintained by differential costs for high and low quality individuals. For signals that mediate social interactions, costs can arise from the way that a signal changes the subsequent social environment via receiver responses. These receiver-dependent costs may be linked with individual quality through variation in resilience to environmental and social stress. Here, we imposed stressful conditions on female tree swallows (Tachycineta bicolor) by attaching groups of feathers during incubation to decrease flight efficiency and maneuverability. We simultaneously monitored social interactions using an RFID network that allowed us to track the identity of every individual that visited each nest for the entire season. Before treatments, plumage coloration was correlated with baseline and stress-induced corticosterone. Relative to controls, experimentally challenged females were more likely to abandon their nest during incubation. Overall, females with brighter white breast

Physical exercise is one of the best interventions for improving traumatic brain injury (TBI) outcomes. However, an argument has been raised regarding the timing at which physical exercise should be initiated. In this study, male Wistar rats were subjected to stab wounding of the right hemisphere to develop a TBI model and were forced to walk once on a treadmill at a 5-m/min pace at 24 h or 48 h after TBI for 10 min. Injured brain tissue was dissected after TBI to evaluate the effects of exercise. Behavioral abnormalities and motor impairment were assessed by various behavioral tests between 2 and 3 weeks after TBI. Exercise did not affect the circulating corticosterone levels and the weight of the adrenal glands. Exercise particularly that at 24 h, worsened the motor impairment of the left forelimbs. Quantitative reverse-transcription polymerase chain reaction showed that exercise at 24 h increased proinflammatory cytokines and chemokines on the third day while suppressing the proinflammatory reactions on th

Dietary restriction (DR) improves health, delays tissue aging, and elongates survival in flies and worms. However, studies on laboratory mice and nonhuman primates revealed ambiguous effects of DR on lifespan despite improvements in health parameters. In this study, we analyzed consequences of adult-onset DR (24 h to 1 yr) on hematopoietic stem cell (HSC) function. DR ameliorated HSC aging phenotypes, such as the increase in number of HSCs and the skewing toward myeloid-biased HSCs during aging. Furthermore, DR increased HSC quiescence and improved the maintenance of the repopulation capacity of HSCs during aging. In contrast to these beneficial effects, DR strongly impaired HSC differentiation into lymphoid lineages and particularly inhibited the proliferation of lymphoid progenitors, resulting in decreased production of peripheral B lymphocytes and impaired immune function. The study shows that DR-dependent suppression of growth factors and interleukins mediates these divergent effects caused by DR. Supplem

Dendritic cells (DCs) sense environmental cues and adopt either an immune-stimulatory or regulatory phenotype, thereby fine-tuning immune responses. Identifying endogenous regulators that determine DC function can thus inform the development of therapeutic strategies for modulating the immune response in different disease contexts. Tim-3 plays an important role in regulating immune responses by inhibiting the activation status and the T cell priming ability of DC in the setting of cancer. Bat3 is an adaptor protein that binds to the tail of Tim-3; therefore, we studied its role in regulating the functional status of DCs. In murine models of autoimmunity (experimental autoimmune encephalomyelitis) and cancer (MC38-OVA-implanted tumor), lack of Bat3 expression in DCs alters the T cell compartment-it decreases T(H)1, T(H)17 and cytotoxic effector cells, increases regulatory T cells, and exhausted CD8(+) tumor-infiltrating lymphocytes, resulting in the attenuation of autoimmunity and acceleration of tumor growth.

The level of stress that animals endure during capture, handling, transportation, and release processes is a major concern of animal reintroduction projects. Animals under chronic stress are more susceptible to disease and other deleterious issues that could reduce their survival in a new environment. Northern river otters (Lontra canadensis) have been reintroduced in 22 states in the United States and may be susceptible to developing chronic stress during the reintroduction process. We assessed stress levels in five river otters captured from wild populations in Washington, held in captivity for up to 21 days, and then transported to New Mexico for reintroduction. Glucocorticoid levels in fecal samples of all otters tested decreased from when they were held captive in Washington to the time of release. This outcome suggests that habituation to captivity before transport and release may serve to minimize the likelihood of an otter being released while experiencing a potentially burdensome level of stress.

Circadian, metabolic, and reproductive systems are inter-regulated. Excessive fatness and circadian disruption alter normal physiology and the endocrine milieu, including cortisol, the primary stress hormone. Our aim was to determine the effect feeding a high fat diet to female ICR mice had on diurnal feeding pattern, weight gain, body composition, hair corticosterone levels and circadian patterns of fecal corticosterone. Prepubertal (~35d of age) ICR mice were assigned to control (CON; 10% fat) or high fat (HF; 60% fat) diet and fed for 4 wk to achieve obesity under 12h light and 12h of dark. Feed intake was measured twice daily to determine diurnal intake. Mice were weighed weekly. After 4 wk on diets hair was collected to measure corticosterone, crown-rump length was measured to calculate body mass index (BMI), and body composition was measured with EchoMRI to determine percent fat. HF mice weighed more (P<0.05) after week two, BMI and percent body fat was greater (P<0.05) in HF than CON at the end of wk 4

Silymarin is a polyphenolic flavonoid of Silybum marianum, exhibited neuroprotection and antidepressant like activity in acute restraint stressed mice. The main objective of the present study is to investigate possible antidepressant like activity of silymarin in experimentally induced depressive behavior in rats. The depressive behaviors were induced in rats by olfactory bulbectomized (OBX) technique. Wistar rats were administered with silymarin at a dose of 100 mg/kg and 200 mg/kg, by per oral in OBX and sham operated rats. Behavioral (ambulatory and rearing activity and immobility time), neurochemical [serotonin (5-HT), dopamine (DA), norepinephrine (NE) and brain derived neurotrophic factor (BDNF) level], biochemical (MDA formation, IL-6, TNF-alpha and antioxidants) changes in hippocampus and cerebral cortex along with serum corticosterone were investigated. Rats subjected to OBX elicited significant increase in immobility time, ambulatory and rearing behaviors, reduced BDNF level, 5-HT, DA, NE and antiox

Protocatechuic acid ethyl ester (PCA), a phenolic compound, exhibits neuroprotective effects through improving endogenous antioxidant enzymatic and nonezymatic system. Based on the role of oxidative stress in modulating depressive disorders and the relationship between neuroprotective and antioxidant potential of PCA, we studied if its antidepressant like effect is associated by modulation of cerebral cortex and hippocampal antioxidant alterations. Acute restraint stress (ARS) is known to induce depressive like behavior by neuronal oxidative damage in mice. Swiss albino mice subjected to ARS exhibited an increased immobility time in forced swim test, elevated serum corticosterone and produced oxidative stress dependent alterations in cerebral cortex and hippocampus mainly increased thiobarbituric acid reactive substances and reduced catalase (CAT), superoxide dismutase (SOD) activity. Treatment with PCA was able to prevent stress induced immobility time in forced swim test without altering locomotor activity 

Amelioration of oxidative stress via promoting the endogenous antioxidant system and enhancement of mono-amines in brain were the important underlying antidepressant mechanism of protocatechuic acid (PCA). The aim of the present study is to explore the potential antidepressant mechanism(s) PCA in chronic unpredictable mild stress (CUMS) mice. Mice were subjected to CUMS protocol for 4 weeks, and administered with PCA (100 and 200 mg/kg) and fluoxetine (20 mg/kg) for 24 days (from day 8th to 31st). Behavioral (sucrose preference, immobility time, exploratory behavior), and biochemical alterations such as serum corticosterone, brain derived neurotrophic factor (BDNF), inflammatory cytokines, tumor necrosis factor- alpha (TNF-alpha), interleukin-6 (IL-6), and antioxidants parameters were investigated. Experimental findings revealed that CUMS subjected mice exhibited significant impairment in behavioral alterations, such as increased immobility time, impaired preference to the sucrose solution, BDNF levels and, s

Disruption of circadian glucocorticoid oscillations in Cushing's disease and chronic stress results in obesity and adipocyte hypertrophy, which is believed to be a main source of the harmful effects of obesity. Here, we recapitulate stress due to jet lag or work-life imbalances by flattening glucocorticoid oscillations in mice. Within 3 days, mice achieve a metabolic state with persistently high insulin, but surprisingly low glucose and fatty acids in the bloodstream, that precedes a more than 2-fold increase in brown and white adipose tissue mass within 3 weeks. Transcriptomic and Cd36-knockout mouse analyses show that hyperinsulinemia-mediated de novo fatty acid synthesis and Cd36-mediated fatty acid uptake drive fat mass increases. Intriguingly, this mechanism by which glucocorticoid flattening causes acute hyperinsulinemia and adipocyte hypertrophy is unexpectedly beneficial in preventing high levels of circulating fatty acids and glucose for weeks, thus serving as a protective response to preserve metabo

Ozone (O-3), a ubiquitous urban air pollutant, causes adverse pulmonary and extrapulmonary effects. A large variability in acute O-3-induced effects has been observed; however, the basis for interindividual differences in susceptibility is unclear. We previously demonstrated a role for the hypothalamic-pituitary-adrenal (HPA) stress axis and glucocorticoid response in acute O-3 toxicity. Glucocorticoids have important anti-inflammatory actions, and have been shown to regulate lung inflammatory responses. We hypothesised that a hyporesponsive HPA axis would be associated with greater O-3-dependent lung inflammatory signaling. Two genetically-related rat strains with known differences in stress axis reactivity, highly-stress responsive Fischer (F344) and less responsive Lewis (LEW), were exposed for 4 h by nose-only inhalation to clean air or 0.8 ppm O-3, and euthanized immediately after exposure. As expected, baseline (air-exposed) plasma corticosterone was significantly lower in the hypo stress responsive LEW



Although considerable inter-individual variability exists in health effects associated with air pollutant exposure, underlying reasons remain unclear. We examined whether innate differences in stress axis function modify lung glucocorticoid and macrophage responses to ozone (O(3)). Highly-stress responsive Fischer (F344) and less responsive Lewis (LEW) rats were exposed for 4 h by nose-only inhalation to air or O(3) (0.8 ppm). Ozone increased corticosterone recovered by bronchoalveolar lavage in both strains (F344 > LEW). Higher corticosterone in F344 was associated with a blunted response to O(3) of macrophage pro-inflammatory genes compared to LEW. Pharmacological inhibition of O(3)-dependent corticosterone production in F344 enhanced the inflammatory gene response to O(3,) mimicking the LEW phenotype. Examination of potential impacts of glucocorticoids on macrophage function using a human monocyte-derived macrophage cell line (THP-1) showed that cortisol modified phagocytosis in a macrophage phenotype-depe

Endogenous glucocorticoids modulate airway and lung inflammation in various respiratory diseases and after exposure to airborne contaminants. Although bronchoalveolar lavage fluid (BALF) is commonly used to evaluate the inflammatory and immune response in the lungs, limited information is available on determination of endogenous glucocorticoid levels in BALF. Here we describe a simple method to determine corticosterone in BALF, and evaluate the relationship between BALF and plasma corticosterone.

Air pollution is associated with increased incidence of metabolic disease (e.g. metabolic syndrome, obesity, diabetes); however, underlying mechanisms are poorly understood. Air pollutants increase the release of stress hormones (human cortisol, rodent corticosterone), which could contribute to metabolic dysregulation. We assessed acute effects of ozone, and stress axis involvement, on glucose tolerance and on the metabolic (triglyceride), endocrine/energy regulation (insulin, glucagon, GLP-1, leptin, ghrelin, corticosterone), and inflammatory/endothelial (TNF, IL-6, VEGF, PAI-1) response to exogenous glucose. Male Fischer-344 rats were exposed to clean air or 0.8 ppm ozone for 4 h in whole body chambers. Hypothalamic-pituitary-adrenal (HPA) axis involvement in ozone effects was tested through subcutaneous administration of the glucocorticoid synthesis inhibitor metyrapone (50 mg/kg body weight), corticosterone (10 mg/kg body weight), or vehicle (40% propylene glycol) prior to exposure. A glucose tolerance te

Recent epidemiological studies have demonstrated associations between air pollution and adverse effects that extend beyond respiratory and cardiovascular disease, including low birth weight, appendicitis, stroke, and neurological/neurobehavioural outcomes (e.g., neurodegenerative disease, cognitive decline, depression, and suicide). To gain insight into mechanisms underlying such effects, we mapped gene profiles in the lungs, heart, liver, kidney, spleen, cerebral hemisphere, and pituitary of male Fischer-344 rats immediately and 24h after a 4-h exposure by inhalation to particulate matter (0, 5, and 50mg/m(3) EHC-93 urban particles) and ozone (0, 0.4, and 0.8 ppm). Pollutant exposure provoked differential expression of genes involved in a number of pathways, including antioxidant response, xenobiotic metabolism, inflammatory signalling, and endothelial dysfunction. The mRNA profiles, while exhibiting some interorgan and pollutant-specific differences, were remarkably similar across organs for a set of genes,

Leptin, an adipokine secreted by white adipocytes, is known for its function in regulating food intake and energy expenditure, but the mechanisms regulating its circulating levels is not fully understood. Our previous findings suggest that as yet unidentified humoral factors released from enterocytes are involved. The present study tested glucocorticoids (GCs) as candidate factors. Supplementation of corticosterone and cortisol promoted leptin production in murine adipocytes from the 3T3-L1 cell strain and human adipocytes from the Simpson Golabi-Behmel syndrome (SGBS) cell strain, respectively. These changes were observed in the absence but not presence of the GC-receptor antagonist mifepristone. The cortisol concentration in conditioned medium (CM) of human enterocyte-like Caco-2 cells was increased by phorbol-12-myristate 13-acetate and decreased by metyrapone. When SGBS adipocytes were cultured in these CMs, leptin production was positively associated with cortisol concentrations. During a 2-h refeeding a

RationaleExposure to early life stress (ELS) is known to have pronounced effects on the prefrontal cortex (PFC). However, not all individuals exposed to ELS manifest the same neurobiological and cognitive phenotypes when adults. Dopamine signaling could be a key factor in understanding the effects of stress on PFC-related cognitive function.  ObjectivesWe aimed to investigate the differential effects of ELS on cognitive performance of adult mice and the dopaminergic receptors expression in the PFC.  MethodsBALB/c males were exposed to the maternal separation (MS) procedure and their cognitive performance on the eight-arm radial maze (8-RAM) were assessed during adulthood. For molecular-level assessments, we performed mRNA expression analyses for dopamine receptors-DRD1, DRD2, DRD3-and Hers1 expression in the medial PFC.  ResultsWhile MS produced an overall impairment on 8-RAM, the stressed animals could be divided in two groups based on their performance: those with impaired cognitive performance (vulnerable 

Sleep is a fundamental biological process, that when repeatedly disrupted, can result in severe health consequences. Recent studies suggest that both sleep fragmentation (SF) and dysbiosis of the gut microbiome can lead to metabolic disorders, though the underlying mechanisms are largely unclear. To better understand the consequences of SF, we investigated the effects of acute (6 days) and chronic (6 weeks) SF on rats by examining taxonomic profiles of microbiota in the distal ileum, cecum and proximal colon, as well as assessing structural and functional integrity of the gastrointestinal barrier. We further assayed the impact of SF on a host function by evaluating inflammation and immune response. Both acute and chronic SF induced microbial dysbiosis, more dramatically in the distal ileum (compared to other two regions studied), as noted by significant perturbations in alpha- and beta-diversity; though, specific microbial populations were significantly altered throughout each of the three regions. Furthermor

Non-native species invasions are increasing across the globe and are affecting native species in many different ways including through impacts as novel predators or food sources. We sought to understand how eastern fence lizards (Sceloporus undulatus) are affected by invasive red imported fire ants (Solenopsis invicta), which serve as both predator and prey to the lizards. These ants have been present in the lizards’ range for over 70 years and are associated with altered lizard immune function as compared to lizards from ecologically similar sites not invaded by fire ants. To better assign causation to the correlative field patterns of immune function, we experimentally exposed fire ant-naïve lizards to fire ant venom though ant stings and via consumption of non-stinging dead ants and measured the same immune outcomes. Fire ant consumption increased lizard immune responses relative to lizards stung by fire ants, and two of the four immune differences in the field were also seen in lizards fed fire ants (high

Several epidemiological studies have reported an association between arsenic exposure and increased rates of psychiatric disorders, including depression, in exposed populations. We have previously demonstrated that developmental exposure to low amounts of arsenic induces depression in adulthood along with several morphological and molecular aberrations, particularly associated with the hippocampus and the hypothalamic-pituitary-adrenal (HPA) axis. The extent and potential reversibility of this toxin-induced damage has not been characterized to date. In this study, we assessed the effects of fluoxetine, a selective serotonin reuptake inhibitor antidepressant, on adult animals exposed to arsenic during development. Perinatal arsenic exposure (PAE) induced depressive-like symptoms in a mild learned helplessness task and in the forced swim task after acute exposure to a predator odor (2,4,5-trimethylthiazoline, TMT). Chronic fluoxetine treatment prevented these behaviors in both tasks in arsenic-exposed animals a

In many species, chronic stress due to overcrowding during the juvenile period triggers several metabolic and behavioral pathologies in adulthood. The aim of this study was to determine whether a chronic stress condition (overcrowding) induces changes in plasma and hair corticosterone concentrations, overall growth, and organ weights in young Wistar rats. The experimental subjects were divided into 2 groups (control and overcrowded); the overcrowded subjects were exposed to overcrowding during days 38 through 65 after birth. Plasma and hair corticosterone concentrations were higher in overcrowded rats compared with control subjects. In addition, overcrowding reduced body and organ weight gains. These results demonstrate that measuring the concentration of corticosterone in hair samples is an effective, noninvasive method for monitoring chronic stress in rats.

Early-life conditions can have substantial effects on the ways animals respond to stressors as adults. In particular, thermal conditions during development affect juveniles' responses to stressors, and there is evidence that these effects may extend into adulthood. However, these effects remain poorly understood, especially in free-living organisms. We test the prediction that ambient temperatures during laying, embryonic development and nestling development affect the hormonal mediators of the response to stressors in adults. To do so, we use a long-term dataset of tree swallows (Tachycineta bicolor) with records from both natal development and adult breeding. We found a strong, negative relationship between ambient temperature during early development (incubation) and an individual's corticosterone (CORT) response to stress later in life (while incubating her own young). Thermal conditions during other stages of natal development also showed a weak relationship with baseline CORT during provisioning. In a p

(1) Background: Protein stimulates the secretion of glucagon (GCG), which can affect glucose metabolism. This study aimed to analyze the metabolic effect of a high-protein diet (HPD) in the presence or absence of proglucagon-derived peptides, including GCG and GLP-1. (2) Methods: The response to HPD feeding for 7 days was analyzed in mice deficient in proglucagon-derived peptides (GCGKO). (3) Results: In both control and GCGKO mice, food intake and body weight decreased with HPD and intestinal expression of Pepck increased. HPD also decreased plasma FGF21 levels, regardless of the presence of proglucagon-derived peptides. In control mice, HPD increased the hepatic expression of enzymes involved in amino acid metabolism without the elevation of plasma amino acid levels, except branched-chain amino acids. On the other hand, HPD-induced changes in the hepatic gene expression were attenuated in GCGKO mice, resulting in marked hyperaminoacidemia with lower blood glucose levels; the plasma concentration of glutamin

The hypothalamic- pituitary-adrenal (HPA) axis forms a complex neuroendocrine system that regulates the body's response to stress such as starvation. In contrast with the glucocorticoid receptor (GR), Zinc finger and BTB domain containing 32 (ZBTB32) is a transcription factor with poorly described functional relevance in physiology. This study shows that ZBTB32 is essential for the production of glucocorticoids (GCs) in response to starvation, since ZBTB32(-/-) mice fail to increase their GC production in the absence of nutrients. In terms of mechanism, GR-mediated upregulation of adrenal Scarb1 gene expression was absent in ZBTB32(-/-) mice, implicating defective cholesterol import as the cause of the poorGC synthesis. These lowerGC levels are further associated with aberrations in the metabolic adaptation to starvation, which could explain the progressive weight gain of ZBTB32(-/-) mice. In conclusion, ZBTB32 performs a crosstalk with the GR in the metabolic adaptation to starvation via regulation of adrena

Here, we investigate the impact of hypoxia on the hepatic response of glucocorticoid receptor (GR) to dexamethasone (DEX) in mice via RNA-sequencing. Hypoxia causes three types of reprogramming of GR: (i) much weaker induction of classical GR-responsive genes by DEX in hypoxia, (ii) a number of genes is induced by DEX specifically in hypoxia, and (iii) hypoxia induces a group of genes via activation of the hypothalamic-pituitary-adrenal (HPA) axis. Transcriptional profiles are reflected by changed GR DNA-binding as measured by ChIP sequencing. The HPA axis is induced by hypothalamic HIF1 alpha and HIF2 alpha activation and leads to GR-dependent lipolysis and ketogenesis. Acute inflammation, induced by lipopolysaccharide, is prevented by DEX in normoxia but not during hypoxia, and this is attributed to HPA axis activation by hypoxia. We unfold new physiological pathways that have consequences for patients suffering from GC resistance.

Sepsis is a potentially lethal syndrome resulting from a maladaptive response to infection. Upon infection, glucocorticoids are produced as a part of the compensatory response to tolerate sepsis. This tolerance is, however, mitigated in sepsis due to a quickly induced glucocorticoid resistance at the level of the glucocorticoid receptor. Here, we show that defects in the glucocorticoid receptor signaling pathway aggravate sepsis pathophysiology by lowering lactate clearance and sensitizing mice to lactate-induced toxicity. The latter is exerted via an uncontrolled production of vascular endothelial growth factor, resulting in vascular leakage and collapse with severe hypotension, organ damage, and death, all being typical features of a lethal form of sepsis. In conclusion, sepsis leads to glucocorticoid receptor failure and hyperlactatemia, which collectively leads to a lethal vascular collapse.

Stress can be experienced with or without adverse effects, of which anxiety and depression are two of the most important due to the frequent comorbidity with alcohol abuse in humans. Historically, stress has been considered a cause of drug use, particularly alcohol abuse due to its anxiolytic effects. In the present work we exposed male Wistar rats to two different stress conditions: single housing (social isolation, SI), and chronic mild stress (CMS). We compared both stressed groups to group-housed rats and rats without CMS (GH) to allow the determination of a clear behavioral response profile related to their respective endocrine stress response and alcohol intake pattern. We found that SI and CMS, to a greater extent, induced short-lasting increased sucrose consumption, a transient increase in serum corticosterone level, high latency/immobility, and low burying behavior in the defensive burying behavior (DBB) test, and a transient increase in alcohol intake. Thus, the main conclusion was that stress cause

Research over the past few decades has established a role for the endocannabinoid system in contributing to the neural and endocrine responses to stress exposure. The two endocannabinoid ligands, anandamide (AEA) and 2-arachidonoyl glycerol (2-AG), both play roles in regulating the stress response and both exhibit dynamic changes in response to stress exposure. Most of this previous research, however, was conducted in male rodents. Given that, especially in rodents, the stress response is influenced by sex, an understanding of how these dynamic responses of endocannabinoids in response to stress is influenced by sex could provide insight into sex differences of the acute stress response. We exposed adult, Sprague Dawley rats to different commonly utilized acute stress modalities, specifically restraint, swim and foot shock stress. Thirty minutes following stress onset, we excised the amygdala, hippocampus and medial prefrontal cortex, corticolimbic brain regions involved in the stress response, to measure end

Acutely stressful experiences can have profound and persistent effects on phenotype. Across taxa, individuals differ remarkably in their susceptibility to stress. However, the mechanistic causes of enduring stress effects, and of individual differences in stress susceptibility, are poorly understood. Here, we tested whether brief, acute increases in glucocorticoid hormones have persistent effects on phenotype, and whether effects differ according to the magnitude or duration of elevation. We used a novel method to non-invasively manipulate hormone levels on short time scales: the application of corticosterone gel to a model egg secured in the nest. Free-living female tree swallows (Tachycineta bicolor) exposed to several brief corticosterone increases during incubation showed dose-dependent differences in behaviour throughout the reproductive period. Birds receiving treatments that simulated higher or longer acute stress responses later provisioned larger broods at lower rates; the resulting offspring were sm

The disruptive effects of severe stress on reproductive function are well documented, but surprisingly few studies exist that demonstrate milder psychosocial stressors interfere with the ovarian cycle in females. We hypothesized repeated application of psychosocial stress would disrupt estrous cycles in mice. Mice were transferred to a new cage, transported to a new room, and restrained (2 hours) for 21 consecutive days. Contrary to our hypothesis, this paradigm did not affect estrous cycles. We next tested the hypothesis that a single exposure to mild stress disrupts a specific aspect of the cycle: the proestrous luteinizing hormone (LH) surge. We developed a model of acute, layered psychosocial stress (sequential application of new cage, transport to new room, restraint and predator cues lasting 5 hours total) that consistently increased circulating corticosterone. Application of this stress paradigm on midmorning of proestrus disrupted the LH surge measured near lights out in 14 of 24 mice; there was no ev

Background: The opioid crisis has led to an increased number of pregnant opioid-dependent women receiving opioid-maintenance therapy (e.g. buprenorphine, BUP), but little is known about the consequences of gestational BUP exposure on pregnancy outcomes, maternal care, or offspring development.  Methods: Our translational rodent model began BUP exposure to adult female rats (N = 30) at least 7 days before conception and continued throughout the postpartum period. Both therapeutic low-dose (BUP-LD, 0.3 mg/kg, s.c.) and overexposure high-dose (BUP-HD, 1.0 mg/kg) doses of BUP were compared to saline control. Female rats were bred in house with drug-naive adult male rats. The day after parturition, litters were culled to 5 males/5 females and assigned randomly to various behavioral tests and assessed either neonates or adolescents. Litter characteristics, maternal caregiving, Neonatal Opioid Withdrawal Syndrome (NOWS), offspring development and adolescent behaviors were evaluated.  Results: BUP-LD decreased matern

Glucocorticoids are often measured in wildlife to assess physiological responses to environmental or ecological stress. Hair, blood, saliva, or fecal samples are generally used depending on the timescale of the stress response being investigated and species-specific considerations. Here, we report the first use of hair samples to measure long-term corticosterone levels in the climate-sensitive American pika (Ochotona princeps). We validated an immunoassay-based measurement of corticosterone extracted from hair samples and compared corticosterone estimates obtained from plasma, hair, and fecal samples of nine pikas. To demonstrate an ecological application of this technique, we characterized physiological stress in 49 pikas sampled and released at eight sites along two elevational transects. Microclimate variation was measured at each site using both ambient and subsurface temperature sensors. We used an information theoretic approach to compare support for linear, mixed-effects models relating corticosterone 

There are potential advantages for using noninvasive methods instead of conventional approaches for measuring corticosterone (CORT) as a metric of stress. Two studies compared blood heterophil: lymphocyte (H:L) ratios, serum CORT, cecal content CORT (Study 1), colon content CORT (Study 2), and feather CORT concentrations for broiler chicks receiving drinking water with or without added CORT. On day 28, male broilers (N = 140) were provided tap water (Control group) or water containing 20 mg/L of CORT (CORT group) for up to 72 h. Body weight (BW), blood, feather, cecal, and colon content samples were collected from 10 birds from each treatment group at 0, 6, 12, 24, 30, 48, and 72 h. Data were analyzed with a JMP Pro ANOVA. Mean comparisons were analyzed on significant treatment effects using post hoc t-tests to compare control and CORT measures within each sampling time point. Pearson's pairwise correlations for all data were performed. A treatment by time interaction affected all measures in both studies. In

BACKGROUND: Female reproductive tract development is sensitive to the endocrine-disrupting potential of environmental estrogens. Early-life exposure to the dietary phytoestrogen genistein impairs fertility and persistently alters the transcriptome in the oviduct and uterus of rodents. Glucocorticoid signaling, which has recently been shown to be essential for normal fertility in the female mouse uterus, is antagonized by genistein.  OBJECTIVE: Our goal was to determine whether early-life exposure to genistein disrupts glucocorticoid signaling in the mouse uterus, which may contribute to infertility.  METHODS: Female C57Bl/6 mice were exposed to either 50 mg/kg per day genistein, 10 mu g/kg per day estradiol, or vehicle (corn oil) on postnatal days 1-5 (PND1-5), and then treated with the synthetic glucocorticoid dexamethasone (Dex: 1 mg/kg) or vehicle (saline) on PND5, at weaning on PND21, or as adults on PND56 following adrenalectomy and ovariectomy to evaluate glucocorticoid responsiveness. Uteri were isolat

It is currently unclear whether early life stress (ELS) affects males and females differently. However, a growing body of work has shown that sex moderates responses to stress and injury, with important insights into sex-specific mechanisms provided by work in rodents. Unfortunately, most of the ELS studies in rodents were conducted only in males, a bias that is particularly notable in translational work that has used human imaging. Here we examine the effects of unpredictable postnatal stress (UPS), a mouse model of complex ELS, using high resolution diffusion magnetic resonance imaging. We show that UPS induces several neuroanatomical alterations that were seen in both sexes and resemble those reported in humans. In contrast, exposure to UPS induced fronto-limbic hyper-connectivity in males, but either no change or hypoconnectivity in females. Moderated-mediation analysis found that these sex-specific changes are likely to alter contextual freezing behavior in males but not in females.

Patients with anxiety disorders and posttraumatic stress disorder (PTSD) exhibit exaggerated fear responses and noradrenergic dysregulation. Fear-related responses to alpha(2)-adrenergic challenge were therefore studied in DxH C3H/HeJ-like recombinant inbred (C3HLRI) mice, which are a DBA/2J-congenic strain selectively bred for a high fear-sensitized startle (H-FSS). C3HLRI mice showed an enhanced acoustic startle response and immobility in the forced swim test compared to DBA/2J controls. The alpha(2)-adrenoceptor antagonist yohimbine (Yoh; 5.0 mg/ kg) induced an anxiogenic and the alpha(2)-adrenoceptor agonist clonidine (Clon; 0.1 mg/kg) an anxiolytic effect in the open field (OF) in C3HLRI but not DBA/2J mice. In auditory fear-conditioning, Yoh (5.0 mg/kg)-treated C3HLRI mice showed higher freezing during fear recall and extinction learning than DBA/2J mice, and a higher ceiling for the Yoh-induced deficit in fear extinction. No strain differences were observed in exploration-related anxiety/spatial learni

The measurement of stress hormone (glucocorticoid [GC]) concentration is increasingly used to assess the health of wildlife populations. However, for many species, we do not have a good understanding of the range of GC concentrations that might indicate a compromised individual. A temporary increase in GC concentration can prompt the adoption of behavior or activities to promote individual survival. However, chronic GC elevation results in deleterious effects on health that can reduce survival. In order to use GC concentration as a metric of individual fitness for a given species, it will be necessary to relate individual demographic rates to GC concentration. We related survival in American pikas (Ochotona princeps) to 2 different stress metrics, glucocorticoid metabolite (GCM) concentration in fecal samples and GC concentration in plasma samples. Annual survival was analyzed in relation to each of these stress metrics as well as other physiological metrics and habitat characteristics at several sites in the

The American pika (Ochotona princeps) is considered a sentinel species for detecting ecological effects of climate change. Pikas are declining within a large portion of their range, but previous studies have focused only on local pika extinction as a metric of change. We designed a procedure which can provide an earlier warning signal, based on non-invasive sampling and analysis of physiological stress in living pikas. Pikas were sampled at several locations in the Rocky Mountains for the measurement of glucocorticoid metabolites (GCMs) in faeces. Using a time series of faecal pellets from 12 individuals, we detected a significant increase in faecal GCM level in response to capture, thus biologically validating the use of a corticosterone enzyme immunoassay. We also established baseline, peak, and post-peak GCM concentrations for pikas in the Rocky Mountains, which varied according to gender and individual. This is the first study to measure stress hormone metabolites in any species of pika. The methods devel

The American pika (Ochotona princeps) is considered a sentinel species for detecting ecological effects of climate change. Pikas are declining within a large portion of their range, and ongoing research suggests loss of sub-surface ice as a mechanism. However, no studies have demonstrated physiological responses of pikas to sub-surface ice features. Here we present the first analysis of physiological stress in pikas living in and adjacent to habitats underlain by ice. Fresh fecal samples were collected non-invasively from two adjacent sites in the Rocky Mountains (one with sub-surface ice and one without) and analyzed for glucocorticoid metabolites (GCM). We also measured sub-surface microclimates in each habitat. Results indicate lower GCM concentration in sites with sub-surface ice, suggesting that pikas are less stressed in favorable microclimates resulting from sub-surface ice features. GCM response was well predicted by habitat characteristics associated with sub-surface ice features, such as lower mean 

Measurement of stress hormone metabolites in fecal samples has become a common method to assess physiological stress in wildlife populations. Glucocorticoid metabolite (GCM) measurements can be collected noninvasively, and studies relating this stress metric to anthropogenic disturbance are increasing. However, environmental characteristics (e.g., temperature) can alter measured GCM concentration when fecal samples cannot be collected immediately after defecation. This effect can confound efforts to separate environmental factors causing predeposition physiological stress in an individual from those acting on a fecal sample postdeposition. We used fecal samples from American pikas (Ochotona princeps) to examine the influence of environmental conditions on GCM concentration by (1) comparing GCM concentration measured in freshly collected control samples to those placed in natural habitats for timed exposure, and (2) relating GCM concentration in samples collected noninvasively throughout the western United Sta

This study sought to analyze specific pathophysiological mechanisms involved in the progression of post-traumatic stress disorder (PTSD) by utilizing an animal model. To examine PTSD pathophysiology, we measured damaging reactive oxygen species and inflammatory cytokines to determine if oxidative stress and inflammation in the brain, adrenal glands, and systemic circulation were upregulated in response to constant stress. Pre-clinical PTSD was induced in naive, male Sprague-Dawley rats via a predator exposure/psychosocial stress regimen. PTSD group rats were secured in Plexiglas cylinders and placed in a cage with a cat for one hour on days 1 and 11 of a 31-day stress regimen. In addition, PTSD group rats were subjected to psychosocial stress whereby their cage cohort was changed daily. This model has been shown to cause heightened anxiety, exaggerated startle response, impaired cognition, and increased cardiovascular reactivity, all of which are common symptoms seen in humans with PTSD. At the conclusion of 

Food deprivation or restriction causes animals to mount a stereotypical behavioral and physiological response that involves overall increases in activity, elevated glucocorticoid production, and (often) inhibition of the reproductive system. Although there is increasing evidence that these responses can differ in their degree or covariation between the sexes, most studies to-date on food restriction/deprivation have focused on male songbirds. We therefore aimed to characterize the behavioral, physiological, and neuroendocrine response to acute food deprivation in a female songbird using a nomadic species, the zebra finch. We quantified behavior during a 6.5 h food deprivation and then measured physiological and neuroendocrine responses of female birds at the 6.5 h timepoint. Within 1 h of acute food deprivation, female zebra finches increased foraging behaviors, and after 6.5 h of food deprivation, females lost 5% of their body mass, on average. Change in body mass was positively associated with elevated cort

The emergency life-history stage (ELHS) can be divided into two subcategories that describe distinct, coordinated responses to disease- or non-disease-related physiological challenges. Whether an individual can simultaneously express aspects of both subcategories when faced with multiple challenges is poorly understood. Emergency life-history theory suggests that disease- and non-disease-related responses are coordinated at the level of the whole organism and therefore cannot be expressed simultaneously. However, the reactive scope and physiological regulatory network models suggest that traits can be independently regulated, allowing for components of both disease- and non-disease-related responses to be simultaneously expressed within a single organism. To test these ideas experimentally, we subjected female zebra finches to food deprivation, an immune challenge, both, or neither, and measured a suite of behavioural and physiological traits involved in the ELHS. We examined whether the trait values expresse

Harvesting of broilers is a stressful event, whether done mechanically or manually. The use of harvesting machines might compromise animal welfare less than manual harvesting methods because it is less influenced by environmental and flock-specific factors. In this paper, a mechanical and a manual harvesting method are compared in regard to stress-induced behavioural and physiological reactions. The stationary person test and the avoidance distance touch test were applied before harvesting to estimate pre-treatment fear of humans in the flocks. We then recorded the behaviour of the flocks during harvesting and evaluated stress-induced behaviour such as wing flapping and escape behaviour. Furthermore, we took blood samples at the abattoir and analysed the corticosterone concentration and heterophil/lymphocyte ratio. In a statistical analysis, all assessed parameters were related to environmental and flock-specific factors, as well as to the risk of lesions such as haematomas and fractures. Our aim was to figur

We propose a model involving the oral inoculation of Echinococcus multilocularis eggs in a vole species and examine the infection dynamics in a dose-response experiment. Defined doses, 100 (n = 8), 500 (n = 5) and 1000 (n = 5) of E. multilocularis eggs were used to inoculate Microtus agrestis. Four female C57BL/6j mice were inoculated with 1000 eggs as positive controls. The groups inoculated with 100 and 500 eggs exhibited significantly higher lesion numbers, and relatively smaller lesion size was observed in the 1000 dose group. Undetectable abortive lesions may be responsible for some form of resource limitation early in the infection, resulting in lower lesion counts and size in the 1000 dose group. The C57BL/6j mice exhibited significantly fewer lesions than M. agrestis. The feasibility of measuring corticosterone (which has been shown to downregulate Th1 cytokines) in rodent hair and tumour necrosis factor (TNF) production in spleen cells was demonstrated by a positive correlation between corticosterone

Transmission of the zoonotic tapeworm, Echinococcus multilocularis mainly occurs between the red fox (Vulpes vulpes) and various species of vole. Micron's arvalis is considered one of the key intermediate hosts in Europe. We infected 21 M. arvalis aged 35 days (n = 2), 56 days (n = 6), 84 days (n = 4) and 263 days (n = 9) with 100 E. multilocularis eggs. Four voles aged 263 days were euthanized at 6 weeks post inoculation (wpi) with the remainder euthanized 10 wpi for analysis of metacestode growth and protoscolex development. Eight C57BL/6j mice (age 35-231 days) were included as controls for egg viability (they have been shown to exhibit visible infection after 4 wpi) and dissected at 6 (n = 2) and 10 (n = 6) wpi. M. arvalis had significantly higher metacestode establishment (p = 0.008) 6 wpi with 27.5 +/- 6.63 S.D. compared to C57BL/6j with 15.5 +/- 0.71 S.D. Multivesiculation precluded enumeration at 10 wpi in M. arvalis. No protoscolices were found in metacestodes in M. arvalis 6 wpi or C57BL/6j at any t

Social interactions among animals mediate essential behaviours, including mating, nurturing, and defence(1,2). The gut microbiota contribute to social activity in mice(3,4), but the gut-brain connections that regulate this complex behaviour and its underlying neural basis are unclear(5,6). Here we show that the microbiome modulates neuronal activity in specific brain regions of male mice to regulate canonical stress responses and social behaviours. Social deviation in germ-free and antibiotic-treated mice is associated with elevated levels of the stress hormone corticosterone, which is primarily produced by activation of the hypothalamus-pituitary-adrenal (HPA) axis. Adrenalectomy, antagonism of glucocorticoid receptors, or pharmacological inhibition of corticosterone synthesis effectively corrects social deficits following microbiome depletion. Genetic ablation of glucocorticoid receptors in specific brain regions or chemogenetic inactivation of neurons in the paraventricular nucleus of the hypothalamus that

In this study, a novel TRI (triple reuptake inhibitors) antidepressant candidate RO-05 (4-[1-[1-(benzoyloxy) cyclohexyl]-2-(dimethylamino) ethyl]-phenyl benzoate) was investigated in TST (tail suspension test), FST (forced swimming test) and CMS (chronic mild stress) model. Results showed RO-05 significantly decreased the immobility time in FST and TST at 4.5-, 9-, 18-mg/kg in rats and 9-, 18-, 36-mg/kg in mice. Chronic administration of 18-mg/kg RO-05 improved the behavioral index, anhedonia and normalized the hyperactivity of HPA (hypothalamic-pituitary-adrenal axis) of CMS rats. We further investigated the possible mechanisms of RO-05 in the CMS model. Eighteen milligrams per kilogram of RO-05 chronic administration significantly reversed the increase of mRNA and protein expression of FKBP5 in the CMS rat hippocampus, which facilitated the activation of GR- (glucocorticoid receptor) and GR-responsive gene Foxo1 expression. RO-05 also elevated the expression of BDNF (brain-derived neurotrophic factor) in CM

Restraint stress is a psychosocial stressor that suppresses reproductive status, including LH pulsatile secretion, but the neuroendocrine mechanisms underlying this inhibition remains unclear. Reproductive neural populations upstream of gonadotropin-releasing hormone (GnRH) neurons, such as kisspeptin, neurokinin B and RFRP-3 (GnIH) neurons, are possible targets for psychosocial stress to inhibit LH pulses, but this has not been well examined, especially in mice in which prior technical limitations prevented assessment of in vivo LH pulse secretion dynamics. Here, we examined whether one-time acute restraint stress alters in vivo LH pulsatility and reproductive neural populations in male mice, and what the time-course is for such alterations. We found that endogenous LH pulses in castrated male mice are robustly and rapidly suppressed by one-time, acute restraint stress, with suppression observed as quickly as 12-18 min. This rapid LH suppression parallels with increased in vivo corticosterone levels within 1

Psychosocial stress, such as isolation and restraint, disrupts reproductive neuroendocrine activity. Here we investigate the impact of psychosocial stress on luteinizing hormone (LH) pulses and gene expression and neuronal activation within Rfrp and Kiss1 cells in female mice. Mice were ovariectomized (OVX) and handled daily to habituate to the tail-tip blood collection procedure. Blood was collected every 5 minutes for 180 minutes for measurement of LH. After 90 minutes, stress animals were placed into restraint devices and isolated to new cages. No-stress control animals remained in their home cages. LH pulses occurred at regular intervals during the entire 180-minute sampling period in controls. In contrast, stress induced a rapid and robust suppression of pulsatile LH secretion. Stress reduced the frequency of pulses by 60% and diminished basal LH levels by 40%; pulse amplitude was unaffected. In a separate cohort ofOVX females, brains were collected after 45, 90, or 180 minutes of stress or in no-stress 

Bone loss has been supposed to be the greatest damage to the health of astronauts. It is generally believed that the mechanical unloading induced by microgravity is the main cause of bone loss. However, besides mechanical unloading, many evidences from animal models and spaceflight missions indicate that microgravity conditions can cause some stress reactions and elevated endogenous glucocorticoid (GC) levels. High levels of GCs can lead to bone loss. This study aimed to investigate whether elevated GC levels are involved in hindlimb unloading (HLU)-induced bone loss in mice. Co12.3-11 beta-hydroxysteroid dehydrogenase type 2 (Co12.3-11 beta-HSD2) transgenic mice which are characterized by specific blocking GC signaling in mature osteoblasts and osteocytes were used. Male 14-week-old Co12.3-11 beta-HSD2 transgenic mice and wild type littermates were tail-suspended or kept under ambulatory conditions. At the endpoint, the tibias were examined by micro-computed tomography and histomorphometry, and bone turnover

Reproduction and environmental stressors are generally thought to be associated with a cost to the individual experiencing them, but the physiological mechanisms mediating costs of reproduction and maternal effects remain poorly understood. Studies examining the effects of environmental stressors on a female's physiological state and body condition during reproduction, as well as the physiological condition of offspring, have yielded equivocal results. Mitochondrial physiology and oxidative stress have been implicated as important mediators of life-history trade-offs. The goal of this investigation was to uncover the physiological mechanisms responsible for the enhanced trade-off between self-maintenance and offspring investment when an animal is exposed to stressful conditions during reproduction. To that end, we manipulated circulating corticosterone (CORT) levels by orally supplementing lactating female mice with CORT and investigated mitochondrial physiology and oxidative stress of both the reproductive f

Despite stress-associated disorders having a higher incidence rate in females, preclinical research mainly focuses on males. Chronic stress paradigms, such as chronic social defeat and chronic corticosterone (CORT) administration, were mainly designed and validated in males and subsequent attempts to use these paradigms in females has demonstrated sex differences in the behavioral and HPA axis response to stress. Here, we assessed the behavioral response to chronic CORT exposure and developed a social stress paradigm, social instability stress (SIS), which exposes adult mice to unstable social hierarchies every 3 days for 7 weeks. Sex differences in response to chronic CORT emerged, with negative valence behaviors induced in CORT treated males, not females. SIS effectively induces negative valence behaviors in the open field, light dark, and novelty suppressed feeding tests, increases immobility in the forced swim test, and activates the hypothalamus-pituitary-adrenal (HPA) axis in both males and females. Imp

A growing body of evidence suggests that excess stress could aggravate tumor progression. The paraventricular nucleus (PVN) of the hypothalamus plays an important role in the adaptation to stress because the hypothalamic-pituitary-adrenal (HPA) axis can be activated by inducing the release of corticotropin-releasing hormone (CRH) from the PVN. In this study, we used pharmacogenetic techniques to investigate whether concomitant activation of CRH(PVN) neurons could directly contribute to tumor progression. Tumor growth was significantly promoted by repeated activation of CRH(PVN) neurons, which was followed by an increase in the plasma levels of corticosterone. Consistent with these results, chronic administration of glucocorticoids induced tumor progression. Under the concomitant activation of CRH(PVN) neurons, the number of cytotoxic CD8(+) T cells in the tumor microenvironment was dramatically decreased, and the mRNA expression levels of hypoxia inducible factor 1 subunit alpha (HIF1alpha), glucocorticoid re

Stress-induced hyperalgesia is a health-threatening condition that lacks effective therapeutic intervention, impairing the quality of life. Interestingly, a high prevalence of corneal pain symptoms was also found in patients experienced severe stressors. Excessive secretion corticosterone in rodents has been shown to contribute to the development of visceral and mechanical hyperalgesia under stressful conditions. The co-chaperone protein FK506-binding protein 5 (FKBP5) was reported to modulate steroid sensitivity and inhibition of FKBP51 possessed anxiolytic and anti-hyperalgesic in the stressed-mice model. However, whether corticosterone and FKBP5 play a role in chronic stress-induced corneal hyperalgesia remains unknown. The aim of this study was to evaluate the corneal sensitivity after exposure to chronic restraint stress (CRS) and investigate the potential role of corticosterone and FKBP5 mediated proinflammatory cytokines release in trigeminal ganglion (TG) in corneal hyperalgesia under chronic stressfu

Modulation of the endocannabinoid system (ECS) is a novel putative target for therapeutic intervention in depressive disorders. Altering concentrations of one of the principal endocannabinoids, N-arachidonoylethanolamine, also known as anandamide (AEA) can affect depressive-like behaviors through several mechanisms including anti-inflammatory, hormonal, and neural circuit alterations. Recently, isoflavonoids, a class of plant-derived compounds, have been of therapeutic interest given their ability to modulate the metabolism of the endogenous ligands of the ECS. To determine the therapeutic potential of isoflavonoids, we screened several candidate compounds (Genistein, Biochanin-A, and 7-hydroxyflavone) in silico to determine their binding properties with fatty acid amide hydrolase (FAAH), the primary degrative enzyme for AEA. We further validated the ability of these compounds to inhibit FAAH and determined their effects on depressive-like and locomotor behaviors in the forced swim test (FST) and open field t

Exposure to chronic stress following stroke has been shown, both clinically and pre-clinically, to impact negatively on the recovery process. While this phenomenon is well established, the specific mechanisms involved have remained largely unexplored. One obvious signaling pathway through which chronic stress may impact on the recovery process is via corticosterone, and its effects on microglial activity and vascular remodeling. In the current study, we were interested in examining how orally delivered corticosterone at a stress-like concentration impacted on microglial activity and vascular remodeling after stroke. We Identified that corticosterone administration for two weeks following stroke significantly increased tissue loss and decreased the weight of the spleen and thymus. We also identified that corticosterone administration significantly altered the expression of the key microglial complement receptor, CD11b after stroke. Corticosterone administration did not alter the expression of the vessel baseme

Secondary neurodegeneration (SND) is an insidious and progressive condition involving the death of neurons in regions of the brain that were connected to but undamaged by the initial stroke. Our group have published compelling evidence that exposure to psychological stress can significantly exacerbate the severity SND, a finding that has considerable clinical implications given that stroke-survivors often report experiencing high and unremitting levels of psychological stress. It may be possible to use one or more targeted pharmacological approaches to limit the negative effects of stress on the recovery process but in order to move forward with this approach the most critical stress signals have to be identified. Accordingly, in the current study we have directed our attention to examining the potential effects of corticosterone, delivered orally at stress-like levels. Our interest is to determine how similar the effects of corticosterone are to stress on repair and remodelling that is known to occur after s

Empirical and anecdotal evidence has associated stress with accelerated hair greying (formation of unpigmented hairs)(1,2), but so far there has been little scientific validation of this link. Here we report that, in mice, acute stress leads to hair greying through the fast depletion of melanocyte stem cells. Using a combination of adrenalectomy, denervation, chemogenetics(3,4), cell ablation and knockout of the adrenergic receptor specifically in melanocyte stem cells, we find that the stress-induced loss of melanocyte stem cells is independent of immune attack or adrenal stress hormones. Instead, hair greying results from activation of the sympathetic nerves that innervate the melanocyte stem-cell niche. Under conditions of stress, the activation of these sympathetic nerves leads to burst release of the neurotransmitter noradrenaline (also known as norepinephrine). This causes quiescent melanocyte stem cells to proliferate rapidly, and is followed by their differentiation, migration and permanent depletion 



Timing of food intake has become a critical factor in determining overall cardiometabolic health. We hypothesized that timing of food intake entrains circadian rhythms of blood pressure (BP) and renal excretion in mice. Male C57BL/6J mice were fed ad libitum or reverse feeding (RF) where food was available at all times of day or only available during the 12-h lights-on period, respectively. Mice eating ad libitum had a significantly higher mean arterial pressure (MAP) during lights-off compared to lights-on (113 +/- 2 mmHg vs 100 +/- 2 mmHg, respectively; P < 0.0001); however, RF for 6 days inverted the diurnal rhythm of MAP (99 +/- 3 vs 110 +/- 3 mmHg, respectively; P < 0.0001). In contrast to MAP, diurnal rhythms of urine volume and sodium excretion remained intact after RF. Male Bmal1 knockout mice (Bmal1KO) underwent the same feeding protocol. As previously reported, Bmal1KO mice did not exhibit a diurnal MAP rhythm during ad libitum feeding (95 +/- 1 mmHg vs 92 +/- 3 mmHg, lights-off vs lights-on; P > 0.

Modern society enables a shortening of sleep times, yet long-term consequences of extended wakefulness on the brain are largely unknown. Essential for optimal alertness, locus ceruleus neurons (LCns) are metabolically active neurons that fire at increased rates across sustained wakefulness. We hypothesized that wakefulness is a metabolic stressor to LCns and that, with extended wakefulness, adaptive mitochondrial metabolic responses fail and injury ensues. The nicotinamide adenine dinucleotide-dependent deacetylase sirtuin type 3 (SirT3) coordinates mitochondrial energy production and redox homeostasis. We find that brief wakefulness upregulates SirT3 and antioxidants in LCns, protecting metabolic homeostasis. Strikingly, mice lacking SirT3 lose the adaptive antioxidant response and incur oxidative injury in LCns across brief wakefulness. When wakefulness is extended for longer durations in wild-type mice, SirT3 protein declines in LCns, while oxidative stress and acetylation of mitochondrial proteins, includ

Steroid hormones are synthesized through enzymatic reactions using cholesterol as the substrate. In steroidogenic cells, the required cholesterol for steroidogenesis can be obtained from blood circulation or synthesized de novo from acetate. One of the key enzymes that control cholesterol synthesis is 24-dehydrocholesterol reductase (encoded by DHCR24). In humans and rats, DHCR24 is highly expressed in the adrenal gland, especially in the zona fasciculata. We recently reported that DHCR24 was expressed in the mouse adrenal gland's inner cortex and also found that thyroid hormone treatment significantly upregulated the expression of Dhcr24 in the mouse adrenal gland. In the present study, we showed the cellular expression of DHCR24 in mouse adrenal glands in early postnatal stages. We found that the expression pattern of DHCR24 was similar to the X-zone marker gene 20alphaHSD in most developmental stages. This finding indicates that most steroidogenic adrenocortical cells in the mouse adrenal gland do not synt

The hypothalamic-pituitary-adrenal (HPA) axis and its end products, the glucocorticoids, are critical to responding appropriately to stressors. Subsequently, many studies have sought relationships between glucocorticoids and measures of health or fitness, but such relationships are at best highly context dependent. Recently, some endocrinologists have started to suggest that a focus on HPA flexibility, the ability of an individual to mount appropriate responses to different stressors, could be useful. Here, we tested the hypothesis that expression of FKBP5, a cochaperone in the glucocorticoid receptor complex, is a simple and reliable proxy of HPA flexibility in a wild songbird, the house sparrow (Passer domesticus). We quantified HPA flexibility in a novel way, using guidance from research on heart rhythm regulation. As predicted, we found that adult sparrows with low stress-induced FKBP5 expression in the hypothalamus exhibited high HPA flexibility. Moreover, low FKBP5 expression was associated with greater

Studies of the evolutionary causes and consequences of variation in circulating glucocorticoids (GCs) have begun to reveal how they are shaped by selection. Yet the extent to which variation in circulating hormones reflects variation in other important regulators of the hypothalamic-pituitary-adrenal (HPA) axis, and whether these relationships vary among populations inhabiting different environments, remain poorly studied. Here, we compare gene expression in the brain of female tree swallows (Tachycineta bicolor) from populations that breed in environments that differ in their unpredictability. We find evidence of inter-population variation in the expression of glucocorticoid and mineralocorticoid receptors in the hypothalamus, with the highest gene expression in a population from an extreme environment, and lower expression in a population from a more consistent environment as well as in birds breeding at an environmentally variable high-altitude site that are part of a population that inhabits a mixture of 

The complex interactions and overlapping symptoms of comorbid post-traumatic stress disorder (PTSD) and mild traumatic brain injury (mTBI) induced by an explosive blast wave have become a focus of attention in recent years, making clinical distinction and effective intervention difficult. Because dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis is thought to underlie trauma-related (psycho)pathology, we evaluated both the endogenous corticosterone response and the efficacy of exogenous hydrocortisone treatment provided shortly after blast exposure. We employed a controlled experimental blast-wave paradigm in which unanesthetized animals were exposed to visual, auditory, olfactory, and tactile effects of an explosive blast wave produced by exploding a thin copper wire. Endogenous corticosterone concentrations were evaluated at different time points (before, and 3h, 5h and 17 days) after blast exposure. Subsequently, the efficacy of exogenous hydrocortisone (25mg/kg(-1) or 125mg/kg(-1)) injected i

Spinocerebellar ataxia 1 (SCA1) is a devastating neurodegenerative disease associated with cerebellar degeneration and motor deficits. However, many patients also exhibit neuropsychiatric impairments such as depression and apathy; nevertheless, the existence of a causal link between the psychiatric symptoms and SCA1 neuropathology remains controversial. This study aimed to explore behavioral deficits in a knock-in mouse SCA1 (SCA1(154Q/2Q)) model and to identify the underlying neuropathology. We found that the SCA1 mice exhibit previously undescribed behavioral impairments such as increased anxiety- and depressive-like behavior and reduced prepulse inhibition and cognitive flexibility. Surprisingly, non-motor deficits characterize the early SCA1 stage in mice better than does ataxia. Moreover, the SCA1 mice exhibit significant hippocampal atrophy with decreased plasticity-related markers and markedly impaired neurogenesis. Interestingly, the hippocampal atrophy commences earlier than the cerebellar degenerati

In waters off Peninsula Valdes (PV), Argentina, southern right whales (SRW, Eubalaena australis) are occasionally exposed to domoic acid (DA), a neurotoxin produced by diatoms of the genus Pseudo-nitzschia. Domoic acid toxicity in marine mammals can cause gastrointestinal and neurological clinical signs, alterations in hematologic and endocrine variables, and can be fatal in extreme cases. In this study, we validated an enzyme immunoassay to quantify fecal glucocorticoid metabolites (fGCm) in 16 SRW fecal samples from live and dead stranded whales in PV from 2013 to 2018 and assessed fGCm levels associated with DA exposure. Overall, fGCm levels were significantly lower in SRWs with detectable fecal DA (n = 3) as compared to SRWs with undetectable fecal DA levels (n = 13). The highest fecal DA was observed in a live lactating female, which had low fGCm compared to the other lactating females studied. The highest fGCm was observed in a lactating female with undetectable DA; interestingly, at the time of sample 

Glucocorticoids (GCs) and dehydroepiandrosterone (DHEA) are steroids secreted by the adrenal glands into circulation to effect distant target tissues and coordinate physiological processes. This classic systemic view of steroids has been challenged by evidence that other tissues can independently synthesize their own steroids. Little is known however regarding circumstances that can promote this extra-adrenal steroidogenesis. Here we tested if fasting can induce tissues to increase GC and DHEA synthesis in the brown anole lizard Anolis sagrei. Lizards fasted for eight days lost body mass and increased fatty acid oxidation. Fasting also increased plasma concentrations of DHEA and corticosterone, but not cortisol. Corticosterone concentration within the adrenals, heart, intestines, lungs and liver exceeded that in plasma, with the latter two increasing with fasting. Levels of DHEA in the adrenals and heart were higher than in plasma, but no significant effect of fasting was observed, expect for a noticeable inc

STUDY QUESTION: Do cortisol/glucocorticoid receptors play an active role in the human ovary during ovulation and early luteinization? SUMMARY ANSWER: The ovulatory hCG stimulation-induced glucocorticoid receptor signaling plays a crucial role in regulating steroidogenesis and ovulatory cascade in human periovulatory follicles. WHAT IS KNOWN ALREADY: Previous studies reported an increase in cortisol levels in the human follicular fluid after the LH surge or ovulatory hCG administration. However, little is known about the role of cortisol/glucocorticoid receptors in the ovulatory process and luteinization in humans. STUDY DESIGN, SIZE, DURATION: This study was an experimental prospective clinical and laboratory-based study. An in vivo experimental study was accomplished utilizing the dominant ovarian follicles from 38 premenopausal women undergoing laparoscopic sterilization. An in vitro experimental study was completed using the primary human granulosa/lutein cells (hGLC) from 26 premenopausal women undergoing

The lack of progress in the psychopharmacological treatment of stress-related disorders such as PTSD is an ongoing crisis due to its negative socioeconomic implications. Current PTSD pharmacotherapy relies on a few FDA approved medications used primarily for depression which offer only symptomatic relief and show limited efficacy. As the population of PTSD patients is growing, the identification of effective etiology-based treatments for the condition is a high priority. This requires an in-depth understanding of the neurobiological and behavioral outcomes of stress in translationally relevant animal models.  In this study, we use neuroendocrine, biochemical and behavioral measures to assess the HPA axis function and fear-memory deficits in a mouse model of chronic stress. The chronic stress procedures involved exposure to 21 days of repeated unpredictable stress (RUS), including predator stress, restraint and foot shock, followed by chronic social isolation. We show that mice exposed to our stress paradigm d

Although women and men are equally likely to receive ketamine following traumatic injury, little is known regarding sex-related differences in the impact of ketamine on traumatic memory. We previously reported that subanesthetic doses of an intravenous (IV) ketamine infusion following fear conditioning impaired fear extinction and altered regional brain glucose metabolism (BGluM) in male rats. Here, we investigated the effects of IV ketamine infusion on fear memory, stress hormone levels, and BGluM in female rats. Adult female Sprague-Dawley rats received a single IV ketamine infusion (0, 2, 10, or 20 mg/kg, over a 2-h period) following auditory fear conditioning (three pairings of tone and footshock). Levels of plasma stress hormones, corticosterone (CORT) and progesterone, were measured after the ketamine infusion. Two days after ketamine infusion, fear memory retrieval, extinction, and renewal were tested over a three-day period. The effects of IV ketamine infusion on BGluM were determined using F-18-fluor

Both behavioral receptivity and neural sensitivity to acoustic mate attraction signals vary across the reproductive cycle, particularly in seasonally breeding animals. Across a variety of taxa receptivity to signals increases, as does peripheral auditory sensitivity, as females transition from a non-breeding to breeding condition. We recently documented decreases in receptivity to acoustic mate attraction signals and circulating hormone levels, but an increase in peripheral auditory sensitivity to call-like stimuli following oviposition in Cope's gray treefrogs (Hyla chrysoscelis). However, it is not known if changes in auditory sensitivity are confined to the frequency range of calls, or if they result from more generalized changes in the auditory periphery. Here, we used auditory brainstem responses (ABRs) to evaluate peripheral frequency sensitivity in female Cope's gray treefrogs before and after oviposition. We found lower ABR thresholds, greater ABR amplitudes, and shorter ABR latencies following ovipos

Preconception behaviors and experiences of mothers and fathers can affect future offspring. Recently, our laboratory showed that alcohol-naive offspring of parents who were exposed to repeated binge alcohol during adolescence showed altered DNA methylation patterns in the hypothalamus, a brain region involved in regulation of pubertal development, stress, and behavior. These observations have potentially far-reaching consequences for human health, as more than 4.6 million Americans under the age of 21 years report engaging in the rapid intoxication behavior of binge-pattern alcohol (EtOH) drinking. Therefore, we tested the hypothesis that offspring of binge EtOH-exposed parents would have altered hypothalamic function manifested phenotypically as improper pubertal development, impaired socialization, and dysregulated stress response. In addition, we tested the hypothesis that parental EtOH exposure would confer adaptive protection from the negative effects of EtOH when offspring were themselves exposed to EtO

The phenotypes observed in urban and rural environments are often distinct; however, it remains unclear how these novel urban phenotypes arise. Hormone-mediated maternal effects likely play a key role in shaping developmental trajectories of offspring in different environments. Thus, we measured corticosterone (Cort) and testosterone (T) concentrations in eggs across the laying sequence in addition to Cort concentrations in nestling and adult female house wrens (Troglodytes aedon) at one urban and one rural site. We found that egg T concentrations were not different between birds from urban and rural sites. However, across all life stages (egg, nestling, and adult female), Cort concentrations were higher at the urban site. Additionally, urban nestling Cort concentrations, but not rural, correlated with fine-scale urban density scores. Furthermore, rural egg volume increased over the laying sequence, but urban egg volume leveled off mid-sequence, suggesting either that urban mothers are resource limited or tha

Assessment of influenza virus disease progression and efficacy of antiviral therapy in the widely used mouse models relies mostly on body weight loss and lung virus titers as markers of disease. However, both parameters have their shortcomings. Therefore, the aim of our study was to find non-invasive markers in the murine model of severe influenza that could detect disease early and predict disease outcome. BALB/c mice were lethally infected with influenza A(H1N1)pdm09 virus and serum samples were collected at various time points. Enzyme-linked immunosorbent assays were performed to quantify amounts of serum amyloid A (SAA), C-reactive protein, complement 3, transferrin, corticosterone, prostaglandin E-2, H2O2, and alpha-2,6-sialyltransferase. We found that SAA was the most promising candidate with levels acutely and temporarily elevated by several hundred-fold 3 days post virus inoculation. Upon treatment with oseltamivir phosphate, levels of SAA were significantly decreased. High levels of SAA were associat

Avian migration is a challenging life stage susceptible to the adverse effects of stressors, including contaminants like methylmercury (MeHg). Although birds often experience stressors and contaminants concurrently in the wild, no study to date has investigated how simultaneous exposure to MeHg and food stress affects migratory behavior. Our objectives were to determine if MeHg or food stress exposure during summer, alone or combined, has carry-over effects on autumn migratory activity, and if hormone levels (corticosterone, thyroxine) and body condition were related to these effects. We tested how exposure to dietary MeHg and/or food stress (unpredictable temporary food removal) affected migratory behavior in captive song sparrows, Melospiza melodia. Nocturnal activity was influenced by a 3-way interaction between MeHg x stress x nights of the study, indicating that activity changed over time in different ways depending on prior treatments. Thyroxine was not affected by treatment or sampling date. During the

Comparisons of circulating and excreted corticosteroid profiles during a biological stress response could provide more data concerning the timing and magnitude of acute hormone changes in different sample matrices. A stress test was performed in 13 zoo-based killer whales (Orcinus orca) whereby animals were elevated out of the water on a rising lift-bottom platform for 20 min. Paired blood and feces were tested for cortisol, corticosterone, aldosterone, and their metabolites and hematological and serum chemistry parameters. Circulating corticosteroids significantly increased during the stress test and returned to pre-treatment concentrations within 24 h, indicating hypothalamic-pituitary-adrenal-axis activation. Concentrations of fecal corticosteroid metabolites did not change significantly during the stress test. Significant differences between pre-test levels and the stress test stage were observed for counts of white blood cells and absolute neutrophils, consistent with a stress leukogram. For serum chemis

The maternal gut microbiota can influence and be affected by the substantial physiological changes taking place during the periparturition period. However, little information is known about the changes in the maternal gut microbiota and hormonal variations during this period in nonmodel organisms. Tibetan antelope (Pantholops hodgsonii) provide a unique system to address this issue because their summer migration cycle is synchronized with the periparturition period. Here, we used fecal microbiota as a proxy of gut microbiota. We characterized fecal microbial community of female migratory Tibetan antelope in the late pregnancy and postpartum periods using 16S rRNA gene sequencing and quantified fecal glucocorticoids (GCs) and triiodothyronine (T3) metabolite concentrations through enzyme immunoassays to identify the associations between maternal gut microbiota and physiological changes related with reproduction. We found that the fecal microbiota of Tibetan antelope was dominated by Firmicutes and Bacteroidete

Environmental sex determination (ESD) is common among ectothermic vertebrates. The stress axis and production of stress hormones (corticosteroids) regulates ESD in fish, but evidence of a similar influence in reptiles is sparse and conflicting. The central bearded dragon (Pogona vitticeps) has a system of sex determination involving the interplay between sex chromosomes (ZZ/ZW female heterogamety) and the thermal environment. High egg incubation temperatures induce sex reversal of the ZZ genotype, feminizing chromosomally male individuals. Here we show that corticosterone elevation is not associated with sex reversal in the central bearded dragon, either during embryonic development or adulthood. We also demonstrate experimentally that sex determination is not affected by corticosterone injection into the yolk. This strongly suggests that stress axis upregulation by high temperature during incubation does not cause sex reversal in P. vitticeps. Our work is in general agreement with other research in reptiles,

Background: Heterogeneous landscapes like those of Laikipia County, Kenya consist of a mosaic of land-use types, which may exert differential physiological effects on elephants that occupy and traverse them. Understanding behavioral and physiological states of wild African elephants in response to the challenges of living in human-dominated landscapes is therefore important for conservation managers to evaluate risks imposed by elephants to humans and vice versa. Several conservation physiology tools have been developed to assess how animals respond to both natural and anthropogenic changes, and determine biological impacts. This study investigated how migratory and avoidance behavioral to vehicle presence, and vegetation quality affected fecal glucocorticoid (GC) metabolite (FGM) concentrations in African elephants at Mpala Ranch, Laikipia County, Kenya.  Methods: The study compared adrenal glucocorticoid activity of resident elephants that live within Mpala (n = 57) and non-resident elephants whose space us

Psychosocially-stressed individuals might have exacerbated responses to air pollution exposure. Acute ozone exposure activates the neuroendocrine stress response leading to systemic metabolic and lung inflammatory changes. We hypothesized chronic mild stress (CS) and/or social isolation (SI) would cause neuroendocrine, inflammatory, and metabolic phenotypes that would be exacerbated by an acute ozone exposure. Male 5-week-old Wistar-Kyoto rats were randomly assigned into 3 groups: no stress (NS) (pair-housed, regular-handling); SI (single-housed, minimal-handling); CS (single-housed, subjected to mild unpredicted-randomized stressors [restraint-1 h, tilted cage-1 h, shaking-1 h, intermittent noise-6 h, and predator odor-1 h], 1-stressor/day*5-days/week*8-weeks. All animals then 13-week-old were subsequently exposed to filtered-air or ozone (0.8-ppm) for 4 h and immediately necropsied. CS, but not SI animals had increased adrenal weights. However, relative to NS, both CS and SI had lower circulating luteinizin

Alzheimer's disease (AD) is characterized by amyloid beta (A beta) peptide aggregation and cholinergic neurodegeneration. Therefore, in this paper, we examined silibinin, a flavonoid extracted from Silybum marianum, to determine its potential as a dual inhibitor of acetylcholinesterase (AChE) and A beta peptide aggregation for AD treatment. To achieve this, we used molecular docking and molecular dynamics simulations to examine the affinity of silibinin with A beta and AChE in silico. Next, we used circular dichroism and transmission electron microscopy to study the anti-A beta aggregation capability of silibinin in vitro. Moreover, a Morris Water Maze test, enzyme-linked immunosorbent assay, immunohistochemistry, 5-bromo-2-deoxyuridine double labeling, and a gene gun experiment were performed on silibinin-treated APP/PS1 transgenic mice. In molecular dynamics simulations, silibinin interacted with A beta and AChE to form different stable complexes. After the administration of silibinin, AChE activity and A b

The spleen is a key participant in the pathophysiology of sepsis and inflammatory disease. Many splenocytes exhibit a cholinergic phenotype, but our knowledge regarding their cholinergic biology and how they are affected by sepsis is incomplete. We evaluated effects of acute sepsis on the spleen using the cecal ligation and puncture (CLP) model in C57BL/6 and ChAT(BAc)-eGFP mice. Quantification of cholinergic gene expression showed that choline acetyltransferase and vesicular acetylcholine transporter (VAChT) are present and that VAChT is upregulated in sepsis, suggesting increased capacity for release of acetylcholine (ACh). High affinity choline transporter is not expressed but organic acid transporters are, providing additional mechanisms for release. Flow cytometry studies identified subpopulations of cholinergic T and B cells as well as monocytes/ macrophages. Neither abundance nor GFP intensity of cholinergic T cells changed in sepsis, suggesting that ACh synthetic capacity was not altered. Spleens have

The histaminergic system plays an important role in memory and learning. Deficient histaminergic transmission in the human brain in vascular dementia (VD) has been suggested. To get a better insight into the problem, a rat model of VD based on permanent bilateral occlusion of the common carotid arteries (BCCAO) leading to chronic cerebral hypoperfusion was used. Prior to the BCCAO, male Wistar rats underwent 7 days training and only those animals that positively passed the holeboard memory test were chosen for the study. The rats which were operated on were injected i.p. daily for 6 days with either a monoamine oxidase B inhibitor - PF9601N (40 mg/kg), an acetycholinesterase inhibitor - tacrine (3 mg/kg), a histamine H(3) receptor blocker - DL76 (6 mg/kg) or saline. The first retest (R1) was performed one week after the surgery while each subsequent test was 5-7 days apart. The rats were euthanized 2 or 4 weeks following the operation. The concentration of brain histamine (HA) and the activity of histamine me

Cholinergic neurotransmission regulates the immune response and inhibits cytokine release after stroke. The changes in the level/activity of blood cholinesterase (ChE) in patients with post-stroke dementia (PSD) are less known. This study aimed to examine post-stroke plasma acetylcholinesterase (AChE) and butylcholinesterase (BChE) and determine whether they are biomarkers for PSD. Thirty patients with PSD, 87 post-stroke patients without dementia (PSNoD), and 117 age- and gender-matched healthy controls were recruited. Missense genetic variants AChE rs1799806 and BChE rs1803274 were genotyped. The plasma AChE level did not differ between the PSD and PSNoD groups. However, BChE levels were significantly lower in the PSD than in the PSNoD group (3300.66 +/- 515.35 vs 3855.74 +/- 677.60 ng/mL, respectively; p = 0.0033). The activities of total ChE, BChE, and AChE were all lower in the PSD group (19,563.33 +/- 4366.03, 7650.17 +/- 1912.29, 11,913.17 +/- 2992.42 mU/mL, respectively) than in the PSNoD group (23,57

Chronic hepatitis C virus (HCV) infection is complicated by hepatic fibrosis. Hypothesizing that early fibrogenic signals may originate in cells susceptible to HCV infection, hepatocyte gene expression was analyzed from persons with chronic HCV at different stages of liver fibrosis. Four HCV-infected subjects with precirrhosis liver fibrosis (Ishak fibrosis 3-5) were matched for age, race, and gender to five HCV-infected subjects with no evidence of fibrosis (Ishak fibrosis 0). Hepatocytes from each subject were isolated from liver biopsies using laser capture microdissection. Transcriptome profiling was performed on hepatocyte RNA using hybridization arrays. We found that hepatocytes in precirrhosis fibrosis were depleted for genes involved in small molecule and drug metabolism, especially butyrylcholinesterase (BCHE), a gene involved in the metabolism of drugs of abuse. Differential expression of BCHE was validated in the same tissues and cross-sectionally in an expanded cohort of 143 HCV-infected individua

Pulmonary delivery has great potential for delivering biologics to the lung if the challenges of maintaining activity, stability, and ideal aerosol characteristics can be overcome. To study the interactions of a biologic in the lung, we chose butyrylcholinesterase (BuChE) as our model enzyme, which has application for use as a bioscavenger protecting against organophosphate exposure or for use with pseudocholinesterase deficient patients. In mice, orotracheal administration of free BuChE resulted in 72 h detection in the lungs and 48 h in the broncheoalveolar lavage fluid (BALF). Free BuChE administered to the lung of all mouse backgrounds (Nude, C57BL/6, and BALB/c) showed evidence of an acute cytokine (IL-6, TNF-alpha, MIP2, and KC) and cellular immune response that subsided within 48 h, indicating relatively safe administration of this non-native biologic. We then developed a formulation of BuChE using Particle Replication in Non-Wetting Templates (PRINT). Aerosol characterization demonstrated biologically

Background: Butyrylcholinesterase (BChE), an enzyme essential for drug metabolism, has been investigated as antidotes against organophosphorus nerve agents, and the efficacy and safety have been studied in cynomolgus macaques. BChE polymorphisms partly account for variable BChE activities among individuals in humans, but have not been investigated in cynomolgus macaques.  Methods: Molecular characterization was carried out by analyzing primary sequence, gene, tissue expression, and genetic variants.  Results: In cynomolgus and human BChE, phylogenetically closely related, amino acid residues important for enzyme function were conserved, and gene and genomic structure were similar. Cynomolgus BChE mRNA was most abundantly expressed in liver among the 10 tissue types analyzed. Re-sequencing found 26 non-synonymous genetic variants in 121 cynomolgus and 23 rhesus macaques, indicating that macaque BChE is polymorphic, although none of these variants corresponded to the null or defective alleles of human BChE.  Co

Butyrylcholinesterase (BChE) is the most promising bioscavenger candidate to treat or prevent organophosphate (OP) poisoning. However, the clinical application of BChE is limited by two obstacles: an inadequate circulation half-life and limited sources for production. Although several modification technologies including glycosylation and PEGylation have been developed to improve its pharmacokinetics, none of them have been able to outperform blood-derived native BChE. In this work, we designed a long-circulating bioscavenger nanogel by coating equine serum-derived BChE with a zwitterionic polymer gel layer. This zwitterionic gel coating protected BChE from denaturation and degradation under harsh conditions. Notably, the nanocapsule exhibited a long circulation half-life of similar to 45 h, a three-fold increase from the unmodified native version, enabling both therapeutic and prophylactic applications. In addition, the gel coating reduced the immunogenicity of equine BChE, unlocking the possibility to use no

Background Autonomic dysfunction has been implicated in the pathophysiology of the Sudden Infant Death Syndrome (SIDS). Butyrylcholinesterase (BChE) is an enzyme of the cholinergic system, a major branch of the autonomic system, and may provide a measure of autonomic (dys)function. This study was undertaken to evaluate BChE activity in infants and young children who had died from Sudden Infant Death or Sudden Unexpected Death.  Methods In this case-control study we measured BChE activity and total protein in the eluate of 5 mu L spots punched from the dried blood spots taken at birth as part of the newborn screening program. Results for each of 67 sudden unexpected deaths classified by the coroner (aged 1 week-104 weeks) = Cases, were compared to 10 date of birth - and gender-matched surviving controls (Controls), with five cases reclassified to meet criteria for SIDS, including the criterion of age 3 weeks to 1 year.  Findings Conditional logistic regression showed that in groups where cases were reported as

Pituitary-dependent hyperadrenocorticism (PDH) is mainly caused by pituitary corticotroph tumors in dogs. A characteristic feature of corticotroph tumors is their resistance to negative feedback by glucocorticoids. In some animal species, including dogs, the aberrant expression of 11 beta-hydroxysteroid dehydrogenase (11HSD), a cortisol metabolic enzyme, is observed in corticotroph tumors. We previously reported that carbenoxolone (CBX), an inhibitor of 11HSD, suppressed ACTH secretion from the pituitary gland, and decreased cortisol concentrations in healthy dogs. Therefore, the aim of this study was to investigate the therapeutic effects of CBX on dogs with PDH. Six dogs with PDH were treated with 60 to 80 mg/kg/day of CBX for 6 weeks, followed by trilostane, which is a commonly used agent for canine PDH. CBX treatment led to a gradual decrease in both basal and in corticotropic releasing hormone (CRH)-stimulated plasma ACTH concentrations and CRH-stimulated serum cortisol concentrations, without side effec

The cortisol awakening response (CAR) is often assessed in the saliva and considered to be representative of serum cortisol. However, free cortisol is rapidly converted into cortisone as it passes from the serum into the saliva. Because of this enzymatic conversion, the salivary cortisone awakening response (EAR) may be more closely related to serum cortisol dynamics than the salivary CAR. Therefore, the purpose of this study was to measure the EAR and CAR in saliva and compare it to the serum CAR. METHODS: Male participants (n = 12) had an intravenous catheter placed for serial serum sampling and completed two overnight laboratory sessions, wherein participants slept in the laboratory and saliva and serum samples were collected every 15 min after volitional awakening the following morning. Serum was assayed for total cortisol and saliva for cortisol and cortisone. The CAR and EAR was assessed in saliva and the CAR in serum via mixed-effects growth models and common awakening response indices (area under the 

Large flying foxes (Pteropus vampyrus) are a socially complex species. In situ colonies typically comprise thousands of individuals in small harems of one male to many females. In ex situ environments, all-male colonies are becoming more common due to a surplus of males in the population. There is limited information describing the hormonal and behavioral patterns of all-male colonies during the breeding season. We assessed seasonal changes in hormones and behavior in an all-male colony of 12 large flying foxes at Disney's Animal Kingdom((R)). We validated hormone assays using morning urine and fecal samples to assess seasonal changes in excreted immunoreactive testosterone and glucocorticoid metabolites. We collected behavior data using an all-occurrence method, recording agonistic behaviors related to territorial defense (hooking, biting, wing flexing, vocalizing, and wrestling), and sexual behavior (mounting and frontal grabbing). Results indicated that (i) we could reliably measure testosterone and glucoc

Recent efforts have provided convincing evidence for the use of fish scale cortisol concentration in the assessment of long-term stress in fishes. However, cortisol alone is not sufficient to fully describe this state of long-term stress. Dehydroepiandrosterone (DHEA) is an androgen with actions that oppose those of cortisol. The means by which DHEA negates the effects of cortisol occurs in part via changes in the metabolism of cortisol to cortisone. The quantitation of cortisol, DHEA and cortisone could therefore provide a more comprehensive assessment of the overall status of physiological stress. As DHEA and cortisone have yet to be quantified within the fish scale, our first objective was to ensure our sample processing protocol for cortisol was applicable to cortisone and DHEA. Following this, we induced a state of long-term stress in goldfish (Carassius auratus). Some degree of elevation in all hormones was observed in the stressed fish scales. Additionally, cortisol and cortisone were significantly ele

During follicular development, a few dominant follicles develop to large antral dominant follicles, whereas the remaining follicles undergo atretic degeneration. Because vascularization on the follicular surface is a morphological feature of dominant follicles, we previously classified these follicles as vascularized follicles (VFs) and non-VFs (NVFs). In NVFs, progesterone producing genes were expressed similarly to that in VFs; however, the progesterone concentration in follicular fluid was low in large NVFs. Therefore, we estimated that progesterone is converted to cortisol, which induces the loss of follicular functions. In this study, we comparative analyzed the expression of genes for progesterone converting enzymes (Cytochrome (CYP)11B1, CYP21A2, Hydroxysteroid (HSD)11B2) and cortisol receptor (NR3C1) in VF and NVF granulosa cells. In NVFs, expression of cortisol producing genes (CYP11B1 and CYP21A2) was higher than in VFs. Expression of the gene for the cortisol metabolizing enzyme HSD11B2 in NVFs was

Context: Cortisol in blood has a robust circadian rhythm and exerts potent effects on energy balance that are mediated in part by central mechanisms. These interactions involve orexigenic agouti-related protein (AgRP) neurons that are stimulated by glucocorticoids. However, diurnal changes in brain or cerebrospinal fluid (CSF) cortisol and cortisone, which are interconverted by 11 beta-HSD1, have not been characterized in humans.  Objective: To conduct a secondary analysis of existing samples to characterize diurnal changes in cortisol and cortisone in CSF and examine their relationships to changes in AgRP.  Methods: Stored CSF and plasma samples were obtained from 8 healthy subjects who served as controls for a sleep study. CSF was collected every 2h for 36h via indwelling lumbar catheter; plasma was collected every 2h.  Results: There was a diurnal rhythm for cortisol and cortisone in CSF that closely followed the plasma rhythm by 2 h with peak and nadir levels at 0900h and 0100h. The ratio of cortisol (act

Removal of oocytes from their natural inhibitory follicular environment results in spontaneous resumption of meiosis independent of normal signaling events that occur in vivo. Controlling the onset of meiotic resumption via maintenance of elevated oocyte cAMP levels with adenylyl cyclase (AC) activation and phosphodiesterase (PDE) inhibition, and subsequent hormone stimulation with follicle FSH has been shown to dramatically improve developmental competence of bovine and murine IVM oocytes. This study evaluated the effect of cAMP modulation during IVM of sheep oocytes on meiotic progression and development to blastocyst after parthenogenetic activation. Changes in oocyte cAMP levels were quantified during the first 2 h of in vitro maturation in control or cAMP-modulating medium. No significant changes in intra-oocyte cAMP were observed under control conditions, though a slight and transient drop was noticed at 15 min of maturation. Addition of the AC stimulator Forskolin and the PDE inhibitors IBMX altered th



Mesenchymal stem cells (MSCs) can differentiate into a number of cell types, including adipocytes and osteoblasts. MSC differentiation into adipocytes inhibits osteogenic differentiation and vice versa. Therefore, understanding the mechanisms of MSC differentiation at the signaling level can lead to the development of novel therapeutic strategies toward tissue regeneration. Sphingosine-1-phosphate (S1P) is a signaling molecule that regulates many cellular responses, including cellular differentiation. However, the effects of S1P on MSC differentiation are largely unknown. The purpose of study was to investigate whether S1P drives MSCs toward either adipogenic or osteogenic differentiation, and if so, to clarify the underlying signaling mechanisms for such differentiation. We found that S1P inhibited adipogenic differentiation of C3H10T1/2 multipotent stem cells, while promoting their osteogenic differentiation. During adipogenic differentiation, S1P suppressed the cAMP accumulation in a Gi-protein-dependent m

Irradiated cells can induce biological effects on vicinal non-irradiated bystander cells, meanwhile the bystander cells may rescue the irradiated cells through a feedback signal stress. To elucidate the nature of this reciprocal effect, we examined the interaction between alpha-irradiated human macrophage cells U937 and its bystander HL-7702 hepatocyte cells using a cell co-culture system. Results showed that after 6 h of cell co-culture, mitochondria depolarization corresponding to apoptosis was significantly induced in the HL-7702 cells, but the formation of micronuclei in the irradiated U937 cells was markedly decreased compared to that without cell co-culture treatment This reciprocal effect was not observed when the cell membrane signaling pathway was blocked by filipin that inhibited cAMP transmission from bystander cells to irradiated cells. After treatment of cells with exogenous cAMP, forskolin (an activator of cAMP) or KH-7 (an inhibitor of cAMP), respectively, it was confirmed that cAMP communicati

OBJECTIVES: This study was conducted to clarify the effects of agarwood on histamine release from mast cells in rats and on the scratching behaviors in mice. METHODS: Histamine release from rat mast cells induced by compound 48/80 or concanavalin A (Con A) and compound 48/80-induced scratching behavior in mice were examined to investigate the effects of agarwood. The hyaluronidase activity and the 3',5'-cyclic adenosine monophosphate (cAMP) levels in mast cells were examined to investigate the mechanisms for the inhibition of histamine release. The correlation between the inhibitory effects of agarwood on histamine release and the content of its typical ingredients, a 2-(2-phenylethyl)chromone derivatives, was analyzed using thin-layer chromatography. RESULTS: Agarwood showed an inhibitory effect on mast-cell histamine release induced by compound 48/80 or Con A without any effect on hyaluronidase activity; this effect involves an increase in the cAMP levels in mast cells. Oral administration of agarwood showe

Bacillus anthracis edema toxin (ET) consists of protective antigen (PA), necessary for host cell toxin uptake, and edema factor (EF), the toxic moiety which increases host cell cyclic AMP (cAMP). Since vasopressin stimulates renal water and sodium reabsorption via increased tubular cell cAMP levels, we hypothesized the ET would also do so. To test this hypothesis, we employed an isolated perfused rat kidney model. Kidneys were isolated and perfused with modified Krebs-Henseleit buffer. Perfusate and urine samples were obtained at baseline and every 10 min over 150 min following the addition of challenges with or without treatments to the perfusate. In kidneys perfused under constant flow or constant pressure, compared to PA challenge (n = 14 or 15 kidneys, respectively), ET (13 or 15 kidneys, respectively) progressively increased urine cAMP levels, water and sodium reabsorption, and urine osmolality and decreased urine output (P <= 0.04, except for sodium reabsorption under constant pressure [P = 0.17]). In E

The dopamine D2 receptor (D2R) negatively regulates inflammation in mouse renal proximal tubule cells (RPTCs), and lack or downregulation of the receptor in mice increases the vulnerability to renal inflammation independent of blood pressure. Some common single-nucleotide polymorphisms (SNPs; rs6276, rs6277, and rs1800497) in the human DRD2 gene are associated with decreased D2R expression and function, as well as high blood pressure. We tested the hypothesis that human RPTCs (hRPTCs) expressing these SNPs have increased expression of inflammatory and injury markers. We studied immortalized hRPTCs carrying D2R SNPs and compared them with cells carrying no D2R SNPs. RPTCs with D2R SNPs had decreased D2R expression and function. The expressions of the proinflammatory tumor necrosis factor-alpha and the profibrotic transforming growth factor-beta1 and its signaling targets Smad3 and Snail1 were increased in hRPTC with D2R SNPs. These cells also showed induction of epithelial mesenchymal transition and production

BACKGROUND: The calmodulin/calcium-activated K(+) channel KCa3.1 is expressed in red and white blood cells, epithelia and endothelia, and possibly central and peripheral neurons. However, our knowledge about its contribution to neurological functions and behavior is incomplete. Here, we investigated whether genetic deficiency or pharmacological activation of KCa3.1 change behavior and cerebral monoamine levels in mice. METHODOLOGY/PRINCIPAL FINDINGS: In the open field test, KCa3.1-deficiency increased horizontal activity, as KCa3.1(-/-) mice travelled longer distances ( approximately 145% of KCa3.1(+/+)) and at higher speed ( approximately 1.5-fold of KCa3.1(+/+)). Working memory in the Y-maze was reduced by KCa3.1-deficiency. Motor coordination on the rotarod and neuromuscular functions were unchanged. In KCa3.1(-/-) mice, HPLC analysis revealed that turn-over rates of serotonin were reduced in frontal cortex, striatum and brain stem, while noradrenalin turn-over rates were increased in the frontal cortex. D

B. anthracis edema toxin (ET) and lethal toxin (LT) are each composed of protective antigen (PA), necessary for toxin uptake by host cells, and their respective toxic moieties, edema factor (EF) and lethal factor (LF). Although both toxins likely contribute to shock during infection, their mechanisms are unclear. To test whether ET and LT produce arterial relaxation, their effects on phenylephrine (PE)-stimulated contraction in a Sprague-Dawley rat aortic ring model were measured. Rings were prepared and connected to pressure transducers. Their viability was confirmed, and peak contraction with 60 mM KCl was determined. Compared with PA pretreatment (control, 60 min), ET pretreatment at concentrations similar to those noted in vivo decreased the mean (+/-SE) maximum contractile force (MCF; percent peak contraction) in rings generated during stimulation with increasing PE concentrations (96.2 +/- 7.0 vs. 57.3 +/- 9.1) and increased the estimated PE concentration producing half the MCF (EC50; 10(-7) M, 1.1 +/- 

A critical step in mosquito reproduction is the ingestion of a blood meal from a vertebrate host. In mosquitoes like Aedes aegypti, blood feeding stimulates the release of ovary ecdysteroidogenic hormone (OEH) and insulin-like peptide 3 (ILP3). This induces the ovaries to produce ecdysteroid hormone (ECD), which then drives egg maturation. In many immature insects, prothoracicotropic hormone (PITH) stimulates the prothoracic glands to produce ECD that directs molting and metamorphosis. The receptors for OEH, ILP3 and PITH are different receptor tyrosine kinases with OEH and ILP3 signaling converging downstream in the insulin pathway and PITH activating the mitogen-activated protein kinase pathway. Calcium (Ca2+) flux and CAMP have also been implicated in PTTH signaling, but the role of Ca2+ in OEH, ILP3, and cAMP signaling in ovaries is unknown. Here, we assessed whether Ca2+ flux affects OEH, ILP3, and cAMP activity in A. aegypti ovaries and also asked whether PTTH stimulated ovaries to produce ECD. Results 

Background and PurposeCaffeine is one of the most commonly used psychoactive substances. Circadian rhythms consist of the main suprachiasmatic nucleus (SCN) clocks and peripheral clocks. Although caffeine lengthens circadian rhythms and modifies phase changes in SCN-operated rhythms, the effects on caffeine on the phase, period and amplitude of peripheral organ clocks are not known. In addition, the role of cAMP/Ca2+ signalling in effects of caffeine on rhythm has not been fully elucidated.  Experimental ApproachWe examined whether chronic or transient application of caffeine affects circadian period/amplitude and phase by evaluating bioluminescence rhythm in PER2::LUCIFERASE knock-in mice. Circadian rhythms were monitored in vitro using fibroblasts and ex vivo and in vivo for monitoring of peripheral clocks.  Key ResultsChronic application of caffeine (0.1-10mM) increased period and amplitude in vitro. Transient application of caffeine (10mM) near the bottom of the decreasing phase of bioluminescence rhythm 

Sarcolemmal CD36 facilitates myocardial fatty acid (FA) uptake, which is markedly reduced in CD36-deficient rodents and humans. CD36 also mediates signal transduction events involving a number of cellular pathways. In taste cells and macrophages, CD36 signaling was recently shown to regulate store-responsive Ca(2+) flux and activation of Ca(2+)-dependent phospholipases A(2) that cycle polyunsaturated FA into phospholipids. It is unknown whether CD36 deficiency influences myocardial Ca(2+) handling and phospholipid metabolism, which could compromise the heart, typically during stresses. Myocardial function was examined in fed or fasted (18-22 h) CD36(-/-) and WT mice. Echocardiography and telemetry identified conduction anomalies that were associated with the incidence of sudden death in fasted CD36(-/-) mice. No anomalies or death occurred in WT mice during fasting. Optical imaging of perfused hearts from fasted CD36(-/-) mice documented prolongation of Ca(2+) transients. Consistent with this, knockdown of CD

It is important to understand the mechanisms that regulate macrophage activation to establish novel therapies for inflammatory diseases, such as sepsis; a systemic inflammatory response syndrome generally caused by bacterial lipopolysaccharide (LPS). In this study, we investigated the involvement of extracellular ATP-mediated autocrine signaling in LPS-induced macrophage activation. We show here that ATP release via exocytosis, followed by activation of P2Y11 receptor, is a major pathway of the macrophage activation, leading to release of cytokines. Treatment of human monocyte THP-1 cells with LPS induced rapid ATP release from cells, and this release was blocked by knockdown of SLC17A9 (vesicular nucleotide transporter, VNUT), which is responsible for exocytosis of ATP. ATP-enriched vesicles were found in cytosol of THP-1 cells. These data suggest the involvement of vesicular exocytosis in the release of ATP. Knockdown of SLC17A9, the P2Y11 antagonist NF157 or knockdown of P2Y11 receptor significantly suppre

Although edema toxin (ETx) and lethal toxin (LTx) contribute to Bacillus anthracis shock and lethality, the mechanisms underlying their cardiovascular effects are unclear. We have previously shown that ETx but not LTx inhibited phenylephrine-stimulated contraction of aortic rings prepared from healthy rats and that adefovir, a selective inhibitor of ETx cAMP production, blocked this effect. Here, we examined arterial function in rats that received 24-h ETx or LTx infusions. Compared with control rats, ETx reduced mean arterial pressure (MAP) and survival over 48 h (P <= 0.0003) and increased plasma cAMP at 4, 24, and 48 h (P < 0.0001) and nitric oxide (NO) at 24 and 48 h (P <= 0.01). Compared with control animals, at 24-and 48-h phenylephrine stimulation of aortic rings from ETx animals produced decreased maximal contractile force (MCF; P = 0.05 and 0.006) and in vivo phenylephrine infusion in ETx animals produced decreased proportional increases in MAP (P < 0.0001 and P = 0.05). In ETx-treated animals, compa

The purification of recombinant proteins has increased enormously in recent years with the intensive demands of protein characterization and engineering. Popular purification techniques are based on precipitation with pH, salts, or temperature, ion exchange, hydrophobic chromatography or affinity chromatography. Because of the highly specific biorecognition, affinity chromatography is now widely used.  Protein purification is the vital basis to study the function, structure and interaction of proteins. Widely used methods are affinity chromatography-based purifications, which require different chromatography columns and harsh conditions, such as acidic pH and/or adding imidazole or high salt concentration, to elute and collect the purified proteins. Here we established an easy and fast purification method for soluble proteins under mild conditions, based on the light-induced protein dimerization system improved light-induced dimer (iLID), which regulates protein binding and release with light. We utilize the 

Cadmium (Cd) has been reported to impair male fertility, primarily by disrupting sperm motility, but the underlying molecular mechanism remains unclear. Here we investigated the effects of Cd on sperm motility, tyrosine phosphorylation, AMP-activated protein kinase (AMPK) and glyceraldehyde-3-phosphate dehydrogenase (GAPDH) activity, and ATP levels in vitro. Our results demonstrated that Cd inhibited sperm motility, GAPDH activity, AMPK activity and ATP production, and induced tyrosine phosphorylation of 55-57 KDa proteins. Importantly, all the parameters affected by Cd were restored to normal levels when incubated with 10 mu M Cd in the presence of 30 mu M ethylene diamine tetraacetic acid (EDTA). Interestingly, changes of tyrosine phosphorylation levels of 55-57 KDa proteins are completely contrary to that of other parameters. These results suggest that Cd-induced tyrosine phosphorylation of 55-57 KDa proteins might act as an engine to block intracellular energy metabolism and thus decrease sperm motility. 

The factors that initiate human labor are poorly understood. We have tested the hypothesis that a decline in cAMP/protein kinaseA (PKA) function leads to the onset of labor. Initially, we identified myometrial cAMP/PKA-responsive genes (six up-regulated and five down-regulated genes) and assessed their expression in myometrial samples taken from different stages of pregnancy and labor. We found that the oxytocin receptor (OTR) was one of the cAMP-repressed genes, and, given the importance of OTR in the labor process, we studied the mechanisms involved in greater detail using small interfering RNA, chemical agonists, and antagonists of the cAMP effectors. We found that cAMP-repressed genes, including OTR, increased with the onset of labor. Our in vitro studies showed that cAMP acting via PKA reduced OTR expression but that in the absence of PKA, cAMP acts via exchange protein activated by cAMP (EPAC) to increase OTR expression. In early labor myometrial samples, PKA levels and activity declined and Epac1 level

We previously reported that at term pregnancy, a decline in myometrial protein kinase A (PKA) activity leads to an exchange protein activated by cyclic AMP (Epac1)-dependent increase in oxytocin receptor (OTR) expression, promoting the onset of labour. Here, we studied the changes in the cyclic adenosine monophosphate (cAMP) effector system present in different phenotypes of preterm labour (PTL). Myometrial biopsies obtained from women with phenotypically distinct forms of PTL and the levels of PKA and OTR were examined.  Although we found similar changes in the cAMP effector pathway in all forms of PTL, only in the case of twin PTL (T-PTL) was myometrial OTR levels increased in association with these results. Although there were several changes in the mRNA levels of components of the cAMP synthetic pathway, the total myometrial cAMP levels did not change with the onset of any subtype of PTL. With regards to the expression of cAMP-responsive genes, we found that the mRNA levels of 4 of the 5 cAMP-down-regulat

alpha-Chlorohydrin is a common contaminant in food. Its (S)-isomer, (S)-alpha-chlorohydrin (SACH), is known for causing infertility in animals by inhibiting glycolysis of spermatozoa. The aim of present work was to examine the relationship between SACH and protein tyrosine phosphorylation (PTP), which plays a critical role in regulating mammalian sperm capacitation. In vitro exposure of SACH 50 microM to isolated rat epididymal sperm inhibited PTP. Sperm-specific glyceraldehyde 3-phosphate dehydrogenase (GAPDS) activities, the intracellular adenosine 5'-triphosphate (ATP) levels, 3'-5'-cyclic adenosine monophosphate (cAMP) levels and phosphorylation of protein kinase A (PKA) substrates in rat sperm were diminished dramatically, indicating that both glycolysis and the cAMP/PKA signaling pathway were impaired by SACH. The inhibition of both PTP and phosphorylation of PKA substrates by SACH could be restored by addition of cAMP analog dibutyryl-cAMP (dbcAMP) and phosphodiesterase inhibitor 3-isobutyl-1-methylxan

Hexavalent chromium reportedly induces reproductive toxicity and further inhibits male fertility in mammals. In this study, we investigated the molecular mechanism by which hexavalent chromium affects motility signaling in boar spermatozoa in vitro. The results indicated that Cr(VI) decreased sperm motility, protein phosphorylation, mitochondrial membrane potential (Delta Psi m) and metabolic enzyme activity starting at 4 mu mol/mL following incubation for 1.5 h. Notably, all parameters were potently inhibited by 10 mu mol/mL Cr, while supplementation with the dibutyryl-cAMP (dbcAMP) and the 3-isobuty1-1-methylxanthine (IBMX) prevented the inhibition of protein phosphorylation. Interestingly, high concentrations of Cr (>10 mu mol/mL) increased the tyrosine phosphorylation of some high-molecular-weight proteins in the principle piece but decreased that in the middle piece associated with an extreme reduction of sperm motility. These results suggest that chromium affects boar sperm motility by impairing tyrosin

In mammalian ovaries, the balance between dormancy and activation of primordial follicles determines the female fecundity and endocrine homeostasis. Recently, several functional molecules and pathways have been reported to be involved in the activation of primordial follicles. However, the homeostasis regulatory mechanisms of primordial follicle activation are still scant. Our previous study has proved that a relatively higher concentration of cyclic AMP (cAMP) is required for primordial follicle formation. Here, we identified that cAMP also plays a vital role in the balance between dormancy and activation of primordial follicles. Our results showed that the concentration of cAMP remained stable in neonatal mouse ovaries, which is due to ADCY3, the synthetase of cAMP, and PDE3A, the hydrolytic enzyme of cAMP, were synchronously increased during the activation of primordial follicles in mouse ovaries. Once the concentration of cAMP in neonatal ovaries was either elevated or reduced in vitro, the activation of 

Context: Previous studies suggest that aging in women is associated with a reduction in hypoglycosylated forms of FSH.  Objective: Experiments were performed to determine whether glycosylation of the FSH beta subunit modulates the biological activity of FSH in human granulosa cells.  Design and Setting: Recombinant human FSH (hFSH) derived from GH(3) pituitary cells was purified into fractions containing hypoglycosylated hFSH(21/18) and fully glycosylated hFSH(24). The response to FSH glycoforms was evaluated using the well-characterized, FSH-responsive human granulosa cell line, KGN at an academic medical center.  Interventions: Granulosa cells were treated with increasing concentrations of fully-or hypoglycosylated FSH glycoforms for periods up to 48 hours.  Main Outcome Measure(s): The main outcomes were indices of cAMP-dependent cell signaling and estrogen and progesterone synthesis.  Results: We observed that hypoglycosylated FSH21/18 was significantly more effective than fully glycosylated FSH24 at stim

To fertilize the egg, sperm cells must reside in the female reproductive tract for several hours during which they undergo chemical and motility changes collectively called capacitation. During capacitation, the sperm develop a unique type of motility known as hyperactivated motility (HAM). The semen contains Zn2+ in millimolar concentrations, whereas in the female reproductive tract the concentration is around 1 mu M. In this study, we characterize the role of Zn2+ in human sperm capacitation focusing on its effect on HAM. Western blot analysis revealed the presence of G protein-coupled receptor 39 (GPR39) type Zn-receptor localized mainly in the sperm tail. Zn2+ at micromolar concentration stimulates HAM, which is mediated by a cascade involving GPR39-AC-cAMP-PKA-Src-EGFR and phospholipase C. Both the transmembrane adenylyl cyclase (AC) and the soluble-AC are involved in the stimulation of HAM by Zn2+. The development of HAM is precisely regulated by cyclic adenosine monophosphate, in which relatively low c

Salmonella enterica expresses two virulence-related type III secretion systems (T3SSs) encoded in Salmonella pathogenicity island 1 (SPI1) and SPI2, respectively. SseK1 is a poorly characterized substrate of the SPI2-encoded T3SS. Here, we show that this effector is essential to get full virulence both in oral and intraperitoneal mice infections, in spite of not having a role in invasion or intracellular proliferation in cultured mammalian cells. In vitro, expression of sseK1 was higher in media mimicking intracellular conditions, when SPI2 was induced, but it was also significant under SPI1 inducing conditions. A detailed analysis of translocation of SseK1 into host cells unveiled that it was a substrate of both, T3SS1 and T3SS2, although with different patterns and kinetics depending on the specific host cell type (epithelial, macrophages, or fibroblasts). The regulation of the expression of sseK1 was examined using lacZ and bioluminescent lux fusions. The two-component system PhoQ/PhoP is a positive regula

The present study evaluatedthe interactive effects of temperature (16 degrees C and 24 degrees C) and a 4-day treatment with the antibiotic oxytetracycline (OTC) at 1 and 100 mu g/L on cellular and molecular parameters in the mussel Mytilus galloprovincialis. Lysosomal membrane stability (LMS), a sensitive biomarker of impaired health status in this organism, was assessed in the digestive glands. In addition, oxidative stress markers and the expression of mRNAs encoding proteins involved in antioxidant defense (catalase (cat) and glutathione-S-transferase (gst)) and the heat shock response (hsp90, hsp70, and hsp27) were evaluated in the gills, the target tissue of soluble chemicals. Finally, cAMP levels, which represent an important cell signaling pathway related to oxidative stress and the response to temperature challenges, were also determined in the gills. Exposure to heat stress as well as to OTC rendered a decrease in LMS and an increase in malonedialdehyde accumulation (MDA). CAT activity was not signi

Background: The phosphodiesterase (PDE) 7 inhibitor S14 is a cell-permeable small heterocyclic molecule that is able to cross the blood-brain barrier. We previously found that intraperitoneal treatment with S14 exerted neuroprotection in an Alzheimer's disease (AD) model (in APP/PS1 mice). The objective of this study was to investigate the neurogenic and cellular effects of oral administration of S14 on amyloid beta (A beta) overload.  Methods: We orally administered the PDE7 inhibitor S14 (15 mg/kg/day) or vehicle in 6-month-old APP/PS1 mice. After 5 weeks of S14 treatment, we evaluated cognitive functions and brain tissues. We also assessed the effects of S14 on the A beta-treated human neuroblastome SH-SY5Y cell line.  Results: Targeting the cyclic adenosine monophosphate (cAMP)/cAMP-response element binding protein (CREB) pathway, S14 rescued cognitive decline by improving hippocampal neurogenesis in APP/PS1 transgenic mice. Additionally, S14 treatment reverted the A beta-induced reduction in mitochondria

Tanycytes play multiple roles in hypothalamic functions, including sensing peripheral nutrients and metabolic hormones, regulating neurosecretion and mediating seasonal cycles of reproduction and metabolic physiology. This last function reflects the expression of TSH receptors in tanycytes, which detect photoperiod-regulated changes in TSH secretion from the neighbouring pars tuberalis. The present overall aim was to determine the signal transduction pathway by which TSH signals in tanycytes. Expression of the TSH receptor in tanycytes of 10-day-old Sprague Dawley rats was observed by in situ hybridisation. Primary ependymal cell cultures prepared from 10-day-old rats were found by immunohistochemistry to express vimentin but not GFAP and by PCR to express mRNA for Dio2, Gpr50, Darpp-32 and Tsh receptors that are characteristic of tanycytes. Treatment of primary tanycyte/ependymal cultures with TSH (100 IU/l) increased cAMP as assessed by ELISA and induced a cAMP-independent increase in the phosphorylation of

In human, the use of freshly recovered granulosa cells for experiments remains difficult. Because of the single use of human cells, the experiments cannot be repeated, and no additional conditions can be tested afterwards with the cells of the same patient. Therefore, granulosa cell cryopreservation could be a good alternative to keep part of these cells for later controls or experiments. The aim of this study is to compare the responsiveness to FSH of fresh and frozen-thawed human primary granulosa-lutein cells (hGLC) and determine if cryopreserved granulosa cells can be used in place of fresh cells. Two cryopreservation methods were also compared: a conventional versus a simplified freezing method. This experimental study was undertaken at Igyxos S.A., Nouzilly, France. Seventy women undergoing oocyte retrieval at the IVF Unit from Bretonneau University Hospital (Tours, France) were recruited in 2016. Fresh and frozen-thawed hGLC were cultured for 7 days and then stimulated by r-FSH for 48 h. To assess r-FS

A new series of selective PDE4D inhibitors has been designed and synthesized by replacing 3-methoxy group with 3-difluoromethoxy isoster moiety in our previously reported cathecolic structures. All compounds showed a good PDE4D3 inhibitory activity, most of them being inactive toward other PDE4 isoforms (PDE4A4, PDE4B2 and PDE4C2). Compound 3b, chosen among the synthesized compounds as the most promising in terms of inhibitory activity, selectivity and safety, showed an improved pharmacokinetic profile compared to its non fluorinated analogue. Spontaneous locomotor activity, assessed in an open field apparatus, showed that, differently from rolipram and diazepam, selective PDE4D inhibitors, such as compounds 3b, 5b and 7b, did not affect locomotion, whereas compound 1b showed a tendency to reduce the distance traveled and to prolong the immobility period, possibly due to a poor selectivity. (C) 2015 Elsevier Ltd. All rights reserved.

Phosphodiesterase type 4D (PDE4D) has been indicated as a promising target for treating neurodegenerative pathologies such as Alzheimer's Disease (AD). By preventing cAMP hydrolysis, PDE4 inhibitors (PDE4Is) increase the cAMP response element-binding protein (CREB) phosphorylation, synaptic plasticity and long-term memory formation. Pharmacological and behavioral studies on our hit GEBR-7b demonstrated that selective PDE4DIs could improve memory without causing emesis and sedation. The hit development led to new molecule series, herein reported, characterized by a catechol structure bonded to five member heterocycles. Molecular modeling studies highlighted the pivotal role of a polar alkyl chain in conferring selective enzyme interaction. Compound 8a showed PDE4D3 selective inhibition and was able to increase intracellular cAMP levels in neuronal cells, as well as in the hippocampus of freely moving rats. Furthermore, 8a was able to readily cross the blood-brain barrier and enhanced memory performance in mice

Luteinizing hormone (LH) and choriogonadotropin (hCG) are glycoprotein hormones regulating ovarian function and pregnancy, respectively. Since these molecules act on the same receptor (LHCGR), they were traditionally assumed as equivalent in assisted reproduction techniques (ART), although differences between LH and hCG were demonstrated at molecular and physiological level. In this study, we demonstrated for the first time that co-treatment with a follicle-stimulating hormone (FSH) dose in the ART therapeutic range potentiates different LH- and hCG-dependent responses in vitro, measured in terms of cAMP, phospho-CREB, -ERK1/2 and -ART activation, gene expression, progesterone and estradiol production in human granulosa-lutein cells (hGLC). We show that in the presence of FSH, hCG biopotency is about 5-fold increased, in the presence of FSH, in terms of cAMP activation. Accordingly, CREB phosphorylation and steroid production is increased under hCG and FSH co-treatment. LH effects, evaluated as steroidogenic 

Autosomal dominant polycystic kidney disease (ADPKD) is characterized by abnormal proliferation of renal tubular epithelial cells, resulting in the loss of renal function. Despite identification of the genes responsible for ADPKD, few effective drugs are currently available for the disease. Thus finding additional effective drug targets is necessary. The functions of multidrug-resistance-associated protein 3 (MRP3) have been reported only in the field of drug resistance, and the renal functions of MRP3 are mostly unknown. In this study, we found that MRP3 was significantly downregulated in kidneys of human patients with ADPKD and polycystic kidney disease (PKD) mouse models. Our results suggest that downregulated MRP3 stimulated renal epithelial cell proliferation through the B-Raf/MEK/ERK signaling pathway. In contrast, we found that restoring MRP3 reduced cell proliferation and cystogenesis in vitro. These results suggest that the renal function of MRP3 is related to renal cell proliferation and cyst format

Vasopressin (VP)-regulated aquaporin-2 (AQP2) trafficking between cytoplasmic vesicles and the plasma membrane of kidney principal cells is essential for water homeostasis. VP affects AQP2 phosphorylation at several serine residues in the COOH-terminus; among them, serine 256 (S256) appears to be a major regulator of AQP2 trafficking. Mutation of this serine to aspartic acid, which mimics phosphorylation, induces constitutive membrane expression of AQP2. However, the intracellular location(s) at which S256 phosphorylation occurs remains elusive. Here, we used strategies to block AQP2 trafficking at different cellular locations in LLC-PK1 cells and monitored VP-stimulated phosphorylation of S256 at these sites by immunofluorescence and Western blot analysis with phospho-specific antibodies. Using methyl-beta-cyclodextrin, cold block or bafilomycin, and taxol, we blocked AQP2 at the plasma membrane, in the perinuclear trans-Golgi network, and in scattered cytoplasmic vesicles, respectively. Regardless of its ce

Proteobacteria often co-ordinate responses to carbon sources using CRP and the second messenger cyclic 3, 5-AMP (cAMP), which combine to control transcription of genes during growth on non-glucose substrates as part of the catabolite-repression response. Here we show that cAMP-CRP is active and important in Vibrio fischeri during colonization of its host squid Euprymna scolopes. Moreover, consistent with a classical role in catabolite repression, a cAMP-CRP-dependent reporter showed lower activity in cells grown in media amended with glucose rather than glycerol. Surprisingly though, intracellular cAMP levels were higher in glucose-grown cells. Mutant analyses were consistent with predictions that CyaA was responsible for cAMP generation, that the EIIA(Glc) component of glucose transport could enhance cAMP production and that the phophodiesterases CpdA and CpdP consumed intracellular and extracellular cAMP respectively. However, the observation of lower cAMP levels in glycerol-grown cells seemed best explaine

The type III secretion systems (T3SS) encoded in pathogenicity islands SPI-1 and SPI-2 are key virulence factors of Salmonella. These systems translocate proteins known as effectors into eukaryotic cells during infection. To characterize the functionality of T3SS effectors, gene fusions to the CyaA' reporter of Bordetella pertussis are often used. CyaA' is a calmodulin-dependent adenylate cyclase that is only active within eukaryotic cells. Thus, the translocation of an effector fused to CyaA' can be evaluated by measuring cAMP levels in infected cells. Here, we report the construction of plasmids pCyaA'-Kan and pCyaA'-Cam, which contain the ORF encoding CyaA' adjacent to a cassette that confers resistance to kanamycin or chloramphenicol, respectively, flanked by Flp recombinase target (FRT) sites. A PCR product from pCyaA'-Kan or pCyaA'-Cam containing these genetic elements can be introduced into the bacterial chromosome to generate gene fusions by homologous recombination using the Red recombination system 

Nuclear and G-protein coupled receptors are considered major targets for drug discovery. FXR and GP-BAR1, two bile acid-activated receptors, have gained increasing consideration as druggable receptors. Because endogenous bile acids often target both receptor families, the development of selective ligands has been proven difficult, exposing patients to side effects linked to an unwanted activation of one of the two receptors. In the present study, we describe a novel library of semisynthetic bile acid derivatives obtained by modifications on the cholane scaffold. The pharmacological characterization of this library led to the discovery of 7a-hydroxy-5 beta-cholan-24-sulfate (7), 6 beta-ethyl-3a,7 beta-dihydroxy-5 beta-cholan-24-ol (EUDCOH, 26), and 6a-ethyl-3a, 7a-dihydroxy-24-nor-5 beta-cholan-23-ol (NorECDCOH, 30) as novel ligands for FXR and GP-BAR1 that might hold utility in the treatment of FXR and GP-BAR1 mediated disorders.

The present study investigated possible adverse outcome pathways (AOPs) of the antidepressant fluoxetine (FX) in the marine mussel Mytilus galloprovincialis. An evaluation of molecular endpoints involved in modes of action (MOAs) of FX and biomarkers for sub-lethal toxicity were explored in mussels after a 7-day administration of nominal FX concentrations encompassing a range of environmentally relevant values (0.03-300ng/L). FX bioaccumulated in mussel tissues after treatment with 30 and 300ng/L FX, resulting in bioconcentration factor (BCF) values ranging from 200 to 800, which were higher than expected based solely on hydrophobic partitioning models. Because FX acts as a selective serotonin (5-HT) re-uptake inhibitor increasing serotonergic neurotransmission at mammalian synapses, cell signaling alterations triggered by 5-HT receptor occupations were assessed. cAMP levels and PKA activities were decreased in digestive gland and mantle/gonads of FX-treated mussels, consistent with an increased occupation of

BACKGROUND: The multixenobiotic resistance system (MXR) allows aquatic organisms to cope with their habitat despite high pollution levels by over-expressing membrane and intracellular transporters, including the P-glycoprotein (Pgp). In mammals transcription of the ABCB1 gene encoding Pgp is under cAMP/PKA-mediated regulation; whether this is true in mollusks is not fully clarified. METHODOLOGY/PRINCIPAL FINDINGS: cAMP/PKA regulation and ABCB mRNA expression were assessed in haemocytes from Mediterranean mussels (Mytilus galloprovincialis) exposed in vivo for 1 week to 0.3 ng/L fluoxetine (FX) alone or in combination with 0.3 ng/L propranolol (PROP). FX significantly decreased cAMP levels and PKA activity, and induced ABCB mRNA down-regulation. FX effects were abolished in the presence of PROP. In vitro experiments using haemocytes treated with physiological agonists (noradrenaline and serotonin) and pharmacological modulators (PROP, forskolin, dbcAMP, and H89) of the cAMP/PKA system were performed to obtain 

The epithelial cells lining the thick ascending limb (TAL) of the loop of Henle perform essential transport processes and secrete uromodulin, the most abundant protein in normal urine. The lack of differentiated cell culture systems has hampered studies of TAL functions. Here, we report a method to generate differentiated primary cultures of TAL cells, developed from microdissected tubules obtained in mouse kidneys. The TAL tubules cultured on permeable filters formed polarized confluent monolayers in approximately 12 days. The TAL cells remain differentiated and express functional markers such as uromodulin, NKCC2, and ROMK at the apical membrane. Electrophysiological measurements on primary TAL monolayers showed a lumen-positive transepithelial potential (+9.4 +/- 0.8 mV/cm(2)) and transepithelial resistance similar to that recorded in vivo. The transepithelial potential is abolished by apical bumetanide and in primary cultures obtained from ROMK knockout mice. The processing, maturation and apical secretio

We screened inhibitors in the adenylyl cyclase/protein kinase A/cAMP response element binding protein pathway (AC/PKA/CREB pathway) from a 2400 chemical library by a cell-based assay method using bioluminescence probes. We found a compound that inhibited forskolin-induced cAMP response element (CRE)-dependent transcription, the interaction between the kinase-inducible domain (KID) and the interacting domain (KIX), and endogenous CREB phosphorylation. Furthermore, this compound suppressed the activity of the PKA catalytic subunit dose-dependently. On the other hand, this compound did not inhibit forskolin-induced cAMP up-regulation. Taken together, we conclude that we have identified a new PKA inhibitor that binds to the catalytic subunit directly. We also succeeded in shortening the screening protocol by excluding a screening step which was used in a previous method.

To interact with the egg, the spermatozoon must undergo several biochemical and motility modifications in the female reproductive tract, collectively called capacitation. Only capacitated sperm can undergo acrosomal exocytosis, near or on the egg, a process that allows the sperm to penetrate and fertilize the egg. In the present study, we investigated the involvement of cyclic adenosine monophosphate (cAMP)-dependent processes on acrosomal exocytosis. Inhibition of protein kinase A (PKA) at the end of capacitation induced acrosomal exocytosis. This process is cAMP-dependent; however, the addition of relatively high concentration of the membrane-permeable 8-bromo-cAMP (8Br-cAMP, 0.1 mmol l(-1)) analog induced significant inhibition of the acrosomal exocytosis. The induction of acrosomal exocytosis by PKA inhibition was significantly inhibited by an exchange protein directly activated by cAMP (EPAC) ESI09 inhibitor. The EPAC selective substrate activated AE at relatively low concentrations (0.02-0.1 mu mol l(-)

Introduction: Fetal alcohol spectrum disorder (FASD) is the main cause of preventable non-genetic mental retardation. Diagnosis of prenatal exposure to ethanol (PEE) is based on questionnaires and biomarkers in perinatal matrices. Early diagnosis of FASD is important to mitigate secondary disabilities that will arise later in life. It is important to identify biomarkers related to cellular damage caused by PEE. The main objective was to identify novel candidate biomarkers from placental tissue using an in vitro model of exposure to ethanol and to support it in placental tissue obtained from pregnancies with PEE assessed by fatty acid esters in meconium samples.  Methods: First, hormone production was examined using two different human trophoblast cell lines, JEG3 and BeWo. Viable cell count by exclusion method was analyzed and human chorionic gonadotrophin (hCG) and insulin-like growth factor 2 (IGF2) were quantified by Western blot and ELISA. Second, these techniques were used in protein lysates from human p

The kidney needs to adapt daily to variable dietary K+ contents via various mechanisms including diuretic, acid-base and hormonal changes that are still not fully understood. In this study, we demonstrate that following a K+-deficient diet in wildtype mice, the serine protease CAP2/Tmprss4 is upregulated in connecting tubule and cortical collecting duct and also localizes to the medulla and transitional epithelium of the papilla and minor calyx. Male CAP2/Tmprss4 knockout mice display altered water handling and urine osmolality, enhanced vasopressin response leading to upregulated adenylate cyclase 6 expression and cAMP overproduction, and subsequently greater aquaporin 2 (AQP2) and Na+-K+-2Cl(-) cotransporter 2 (NKCC2) expression following K+-deficient diet. Urinary acidification coincides with significantly increased H+,K+-ATPase type 2 (HKA2) mRNA and protein expression, and decreased calcium and phosphate excretion. This is accompanied by increased glucocorticoid receptor (GR) protein levels and reduced 1

Because 0 blood group has been associated with more severe cholera infections, it has been hypothesized that cholera toxin (CT) may bind non-O blood group antigens of the intestinal mucosae, thereby preventing efficient interaction with target GM1 gangliosides required for uptake of the toxin and activation of cyclic adenosine mono phosphate (cAMP) signaling in target epithelia. Herein, we show that after exposure to CT, human enteroids expressing 0 blood group exhibited marked increase in cAMP relative to cells derived from blood group A individuals. Likewise, using CRISPR/Cas9 engineering, a functional group 0 line (HT-29-A(-/-)) was generated from a parent group A HT-29 line. CT stimulated robust cAMP responses in HT-29-A(-/-) cells relative to HT-29 cells. These findings provide a direct molecular link between blood group 0 expression and differential cellular responses to CT, recapitulating clinical and epidemiologic observations.

Chlamydia trachomatis is an obligate intracellular bacterium that scavenges host metabolic products for its replication. Mitochondria are the power plants of eukaryotic cells and provide most of the cellular ATP via oxidative phosphorylation. Several intracellular pathogens target mitochondria as part of their obligatory cellular reprogramming. This study was designed to analyse the mitochondrial morphological changes in response to C. trachomatis infection in HeLa cells. Mitochondrial elongation and fragmentation were found at the early stages and late stages of C. trachomatis infection, respectively. C. trachomatis infection-induced mitochondrial elongation was associated with the increase of mitochondrial respiratory activity, ATP production, and intracellular growth of C. trachomatis. Silencing mitochondrial fusion mediator proteins abrogated the C. trachomatis infection-induced elevation in the oxygen consumption rate and attenuated chlamydial proliferation. Mechanistically, C. trachomatis induced the el

Acute cAMP elevation inhibits myometrial contractility, but the mechanisms responsible are not fully elucidated and the long-term effects are uncertain. Both need to be defined in pregnant human myometrium before the therapeutic potential of cAMP-elevating agents in the prevention of preterm labour can be realised. In the present study, we tested the hypotheses that PKA activity is necessary for cAMP-induced myometrial relaxation, and that prolonged cAMP elevation can prevent myometrial contractions. Myometrial tissues obtained from term, pre-labour elective Caesarean sections were exposed to receptor-independent cAMP agonists to determine the relationship between myometrial contractility (spontaneous and oxytocin-induced), PKA activity, HSP20 phosphorylation and expression of contraction-associated and cAMP signalling proteins. Acute (1h) application of cAMP agonists promoted myometrial relaxation, but this was weakly related to PKA activation. A PKA-specific activator, 6-Bnz-cAMP, increased PKA activity (6.

The ahpC (MSMEG_4891) gene encodes alkyl hydroperoxide reductase C in Mycobacterium smegmatis mc(2)155 and its expression is induced under oxidative stress conditions. Two well-defined inverted repeat sequences (IR1 and IR2) were identified in the upstream region of ahpC. Using a crp (cAMP receptor protein: MSMEG_6189) mutant and in vitro DNA-binding assay, it was demonstrated that the IR1 sequence serves as a Crp-binding site and that Crp functions as an activator in the regulation of ahpC expression. The expression level of ahpC was shown to be proportional to intracellular cAMP levels. Intracellular levels of cAMP were increased in M. smegmatis, when it was treated with oxidative stress inducers. The IR2 sequence is very similar to the known consensus sequence of FurA-binding sites and involved in the negative regulation of ahpC expression. Taken together, these results suggest that the induction of ahpC expression under oxidative stress conditions probably results from a combinatory effect of both inactiv

Kidney toxicity is a major problem both in drug development and clinical settings. It is difficult to predict nephrotoxicity in part because of the lack of appropriate in vitro cell models, limited endpoints, and the observation that the activity of membrane transporters which plays important roles in nephrotoxicity by affecting the pharmacokinetic profile of drugs is often not taken into account. We developed a new cell model using pseudo-immortalized human primary renal proximal tubule epithelial cells. This cell line (SA7K) was characterized by the presence of proximal tubule cell markers as well as several functional properties, including transporter activity and response to a few well-characterized nephrotoxicants. We subsequently evaluated a group of potential nephrotoxic compounds in SA7K cells and compared them to a commonly used human immortalized kidney cell line (HK-2). Cells were treated with test compounds and three endpoints were analyzed, including cell viability, apoptosis and mitochondrial me

The reproductive efficiency of Meishan pigs is higher than that of Duroc pigs, but the underlying molecular mechanism for this disparity remains unclear. No systematic quantitative proteomics studies, comparing global proteins in Meishan and Duroc boar spermatozoa have been reported. Therefore, we applied iTRAQ labeling coupled with mass spectrometry, and analyzed the differences in proteins between Meishan and Duroc sperm. In the present study, a total of 1597 proteins were quantified. Of these proteins, 190 showed statistically significant fold changes between Meishan and Duroc spermatozoa. Bioinformatics analysis revealed that these differentially abundant proteins were primarily involved in energy metabolism, sperm motility, capacitation and sperm-oocyte binding. Remarkably, SPAG6, ACR, LDHC, CALM, ACE and ENO1 which are positively related to high litter size, were more abundant in Meishan spermatozoa than in Duroc spermatozoa. Moreover, APOA1, NDUFS2 and RAB2A which are negatively related to farrowing ra

Humans have dopamine D5 receptors (hD5R) with single-nucleotide polymorphisms and a diminished function. We generated hD5(F173L) cDNA that has a decreased response to D5R agonist-mediated increase in cAMP production and increased production of reactive oxygen species, relative to wild-type hD5R (hD5(WT)) cDNA expressed in Chinese hamster ovary cells. To investigate the role of hD5(F173L) in the pathogenesis of salt-sensitive hypertension, we generated transgenic mice overexpressing hD5(F173L) or hD5(WT) and fed them normal (0.8% NaCl) or high (4% NaCl) salt diet. On normal salt diet, the blood pressure, and renal NADPH oxidase activity and angiotensin type 1 receptor (AT1R) expression were higher in hD5(F173L) than hD5(WT) transgenic mice. After 2 weeks on high salt diet, the blood pressure and renal NADPH oxidase activity, but not AT1R expression, were increased in hD5(F173L) but not in hD5(WT) transgenic mice. Candesartan, an AT1R antagonist, decreased the blood pressure and NADPH oxidase activity in hD5(F1

The type III secretion system (T3SS) of Edwardsiella tarda is crucial for its intracellular survival and pathogenesis in fish. The orf13 gene (escE) of E. tarda is located 84 nucleotides (nt) upstream of esrC in the T3SS gene cluster. We found that EscE is secreted and translocated in a T3SS-dependent manner and that amino acids 2 to 15 in the N terminus were required for a completely functional T3SS in E. tarda. Deletion of escE abolished the secretion of T3SS translocators, as well as the secretion and translocation of T3SS effectors, but did not influence their intracellular protein levels in E. tarda. Complementation of the escE mutant with a secretion-incompetent EscE derivative restored the secretion of translocators and effectors. Interestingly, the effectors that were secreted and translocated were positively correlated with the EscE protein level in E. tarda. The escE mutant was attenuated in the blue gourami fish infection model, as its 50% lethal dose (LD50) increased to 4 times that of the wild ty



Enterotoxigenic Escherichia coli (ETEC) is a leading cause of death due to diarrheal illness among young children in developing countries, and there is currently no effective vaccine. Many elements of ETEC pathogenesis are still poorly defined. Here we demonstrate that YghJ, a secreted ETEC antigen identified in immunoproteomic studies using convalescent patient sera, is required for efficient access to small intestinal enterocytes and for the optimal delivery of heat-labile toxin (LT). Furthermore, YghJ is a highly conserved metalloprotease that influences intestinal colonization of ETEC by degrading the major mucins in the small intestine, MUC2 and MUC3. Genes encoding YghJ and its cognate type II secretion system (T2SS), which also secretes LT, are highly conserved in ETEC and exist in other enteric pathogens, including other diarrheagenic E. coli and Vibrio cholerae bacteria, suggesting that this mucin-degrading enzyme may represent a shared virulence feature of these important pathogens.

Enterotoxigenic Escherichia coli (ETEC) strains are a common cause of diarrhea. Extraordinary antigenic diversity has prompted a search for conserved antigens to complement canonical approaches to ETEC vaccine development. EtpA, an immunogenic extracellular ETEC adhesin relatively conserved in the ETEC pathovar, has previously been shown to be a protective antigen following intranasal immunization. These studies were undertaken to explore alternative routes of EtpA vaccination that would permit use of a double mutant (R192G L211A) heat-labile toxin (dmLT) adjuvant. Here, oral vaccination with EtpA adjuvanted with dmLT afforded significant protection against small intestinal colonization, and the degree of protection correlated with fecal IgG, IgA, or total fecal antibody responses to EtpA. Sublingual vaccination yielded compartmentalized mucosal immune responses with significant increases in anti-EtpA fecal IgG and IgA, and mice vaccinated via this route were also protected against colonization. In contrast, 

We screened 2400 compounds to find novel inhibitors of the adenylyl cyclase (AC)-protein kinase A (PKA)-cAMP response-element-binding protein (CREB) signaling pathway (AC/PKA/CREB pathway). Using a multistep cell-based screening system employing split luciferase technique, we narrowed down the candidates effectively from 2400 chemical compounds and identified a novel AC inhibitor (compound 1). Since dysregulation of the AC/PKA/CREB pathway is known to cause diseases not only in the nervous system but also in other organs, compound 1 is expected to be developed as a medicine for these diseases.

Peptidylarginine deiminases (PADs) are posttranslational modification enzymes that citrullinate (deiminate) protein arginine residues in a calcium-dependent manner, yielding citrulline residues. Enzymatic citrullination abolishes positive charges of native protein molecules, inevitably causing significant alterations in their structure and function. Previously, we reported the abnormal accumulation of citrullinated proteins and an increase of PAD2 content in hippocampi of patients with Alzheimer disease. In this study, we investigated PAD expression by using dibutyryl cAMP (dbcAMP) in human astrocytoma U-251MG cells. Under normal culture conditions, PAD2 and PAD3 mRNA expression is detectable with quantitative PCR in U-251MG cells. The addition of dbcAMP in a dose-dependent manner significantly increased this mRNA expression and protein levels. Moreover, PAD enzyme activity also increased significantly and dose-dependently. Furthermore, the expression of PAD2 and PAD3 mRNA was inhibited by the cAMP-dependent 

Background Experimental studies suggest a detrimental role for cyclic adenosine monophosphate (cAMP) and vasopressin in the pathogenesis of autosomal dominant polycystic kidney disease (ADPKD). It is unknown, however, whether urinary cAMP and copeptin concentration are associated with disease severity in patients with ADPKD.  Methods Urinary cAMP (u-cAMP) and copeptin concentration (u-copeptin) were measured by immunoassay in ADPKD patients with CKD stage a parts per thousand currency sign4. We compared our measurements with clinical parameters including estimated glomerular filtration rate (eGFR), total kidney volume (TKV), and height-adjusted TKV (htTKV). Logarithmic transformation of all variables was performed to fulfill the requirement of equal distribution of the residuals.  Results We included 50 patients in this study (24 females and 26 males; mean age: 49.3 years). The median eGFR and TKV were 53.2 ml/min/1.73 m(2) (interquartile range: IQR; 29.4-68.45) and 1138.1 ml (IQR; 814.7-2065.0), respectively

The H295R adrenocortical cell line is widely used for molecular analysis of adrenal functions but is known to have only modest ACTH responsiveness. The lack of ACTH response was linked to a low expression of its receptor, melanocortin 2 receptor (MC2R). We hypothesized that increasing the MC2R accessory protein (MRAP), which is required to traffic MC2R from the endoplasmic reticulum to the cell surface, would increase ACTH responsiveness. Lentiviral particles containing human MRAP-open reading frame were generated and transduced in H295R cells. Using antibiotic resistance, 18 clones were isolated for characterization. The most ACTH-responsive steroidogenic clone, H295RA, was used for further experiments. Successful induction of MRAP and increased expression of MC2R in H295RA cells was confirmed by quantitative real-time RT-PCR and protein analysis. Treatment with ACTH significantly increased aldosterone, cortisol, and dehydroepiandrosterone production in H295RA cells. ACTH also significantly increased transcr

Dopaminergic dysfunction has long been connected to the development of HIV infection in the CNS. Our previous data showed that dopamine increases HIV infection in human macrophages by increasing the susceptibility of primary , human macrophages to HIV entry through stimulation of both D1-like and D2-like receptors. These data suggest that, in macrophages, both dopamine receptor subtypes may act through a common signaling mechanism. To define better the mechanism(s) underlying this effect, this study examines the specific signaling processes activated by dopamine in primary human monocyte-derived macrophages (hMDM). In addition to confirming that the increase in entry is unique to dopamine, these studies show that dopamine increases HIV entry through a PKA insensitive, Ca2+ dependent pathway. Further examination demonstrated that dopamine can signal through a previously defined, non-canonical pathway in human macrophages. This pathway involves both Ca2+ release and PKC phosphorylation, and these data show that

Background: Interactions between adipocytes and macrophages are associated with metabolic disorders. Production of pro-inflammatory mediators and the release of free fatty acids (FFAs) increase when these cells are co-cultured; butyrate significantly diminishes these effects by suppressing both the macrophage inflammatory and adipocyte lipolysis pathways. Butyrate is known to up-regulate the expression of prostaglandin E2 (PGE2). Therefore, we hypothesized that PGE2 is associated with the suppression of lipolysis by butyrate in co-culture.  Methods: Using contact or transwell co-culture methods with differentiated 3T3-L1 adipocytes and RAW264.7 macrophages, we investigated the effects of butyrate on the release of PGE2 into the medium and on lipolysis in adipocytes. To elucidate the underlying mechanism, we examined the effects of butyrate on cyclooxygenase-2 (COX2) and phospholipase A2 (PLA2) in co-cultured cells, and cyclic adenine monophosphate (cAMP) and protein kinase A type 1-alpha regulatory subunit (P

Ethnopharmacological Relevance. Natural products, like Flaxseed (Linum usitatissimum), have traditionally been used in inflammatory bowel disease (IBD). It is known to contain multiple constituents which may account for its effectiveness, as IBD is a multifaceted disease.Aim of the Study. In the current study, we aimed to assess pharmacological basis for the medicinal use of Flaxseed in IBD.Materials and Methods. Aqueous-methanolic crude extracts of Flaxseed (Fs.Cr) and Flaxseed oil were tested against 6% acetic acid- (AA-) induced colitis in BALB/c mice. Microscopic damage parameters of the hematoxylin and eosin-stained and periodic acid-Schiff-alcian blue-stained sections of the colon were scored to be assessed. Possible antispasmodic mechanism was studied on isolated rabbit jejunum, while antibacterial activity was assessedin vitrofor microbes implicated in IBD.Results. In AA-induced colitis, Flaxseed oil was found to be more effective in reducing mortality and colonic ulcers than Fs.Cr at 500 mg/kg dose. 

Background and aims: Sphingosine-1 phosphate (S1P) is a lysosphingolipid present in the ovarian follicular fluid. The role of the lysosphingolipid in gonads of the female is widely unclear. At nanomolar concentrations, SIP binds and activates five specific G protein-coupled receptors (GPCRs), known as S1P(1-5), modulating different signaling pathways. S1P(1) and S1P(3) are highly expressed in human primary granulosa lutein cells (hGLC), as well as in the immortalized human primary granulosa cell line hGL5. In this study, we evaluated the signaling cascade activated by SIP and its synthetic analogues in hGLC and hGL5 cells, exploring the biological relevance of S1PRstimulation in this context. METHODS AND RESULTS. hGLC and hGL5 cells were treated with a fixed dose (0.1 mu M) of S1P, or by S1P(1)- and S1P(3)-specific agonists SEW2871 and CYM5541. In granulosa cells, SIP and, at a lesser extent, SEW2871 and CYM5541, potently induced CREB phosphorylation. No cAMP production was detected and pCREB activation occur

Elevated levels of amyloid beta (Abeta) peptide, hyperphosphorylation of tau protein, and inflammation are pathological hallmarks in Alzheimer's disease (AD). Phosphodiesterase 7 (PDE7) regulates the inflammatory response through the cyclic adenosine monophosphate signaling cascade, and thus plays a central role in AD. The aim of this study was to evaluate the efficacy of an inhibitor of PDE7, named S14, in a mouse model of AD. We report that APP/Ps1 mice treated daily for 4 weeks with S14 show: (1) significant attenuation in behavioral impairment; (2) decreased brain Abeta deposition; (3) enhanced astrocyte-mediated Abeta degradation; and (4) decreased tau phosphorylation. These effects are mediated via the cyclic adenosine monophosphate/cyclic adenosine monophosphate response element-binding protein signaling pathway, and inactivation of glycogen synthase kinase (GSK)3. Our data support the use of PDE7 inhibitors, and specifically S14, as effective therapeutic agents for the prevention and treatment of AD.

The ever-growing prevalence of Type-2 diabetes in the world has an urgent need for multiple orally effective agents that can regulate glucose homeostasis. G-Protein coupled receptor 119 (GPR 119) agonists have demonstrated the glucose-dependent insulin secretion and showed beneficial effects on glycemic control in humans and/or relevant animal models. Herein, we describe our efforts towards identification of a potent and oral GPR 119 agonist 13c (ZY-G19), which showed in vitro potency in the cell-based assay and in vivo efficacy without exerting any significant signs of toxicity in relevant animal models.

Renal nerve stimulation at a low frequency (below 2 Hz) causes water and sodium reabsorption via alpha(1)-adrenoreceptor tubular activation, a process independent of changes in systemic blood pressure, renal blood flow, or glomerular filtration rate. However, the underlying mechanism of the reabsorption of sodium is not fully understood. Since the sympathetic nervous system and intrarenal ANG II appear to act synergistically to mediate the process of sodium reabsorption, we hypothesized that low-frequency acute electrical stimulation of the renal nerve (ESRN) activates NHE3-mediated sodium reabsorption via ANG II AT(1) receptor activation in Wistar rats. We found that ESRN significantly increased urinary angiotensinogen excretion and renal cortical ANG II content, but not the circulating angiotensinogen levels, and also decreased urinary flow and pH and sodium excretion via mechanisms independent of alterations in creatinine clearance. Urinary cAMP excretion was reduced, as was renal cortical PKA activity. ES

OBJECTIVE: Only a limited proportion of patients needing pharmacological control of portal hypertension are hemodynamic responders to propranolol. Here we analyzed the effects of zolmitriptan on portal pressure and its potential interaction with propranolol. METHODS: ZOLMITRIPTAN, PROPRANOLOL OR BOTH WERE TESTED IN TWO RAT MODELS OF PORTAL HYPERTENSION: common bile duct ligation (CBDL) and CCl4-induced cirrhosis. In these animals we measured different hemodynamic parameters including portal venous pressure, arterial renal flow, portal blood flow and cardiac output. We also studied the changes in superior mesenteric artery perfusion pressure and in arterial wall cAMP levels induced by zolmitriptan, propranolol or both. Moreover, we determined the effect of splanchnic sympathectomy on the response of PVP to zolmitriptan. RESULTS: In both models of portal hypertension zolmitriptan induced a dose-dependent transient descent of portal pressure accompanied by reduction of portal flow with only slight decrease in re

The aim of the present study was to evaluate the possible gut inhibitory role of the phosphodiesterase (PDE) inhibitor roflumilast. Increasing doses of roflumilast were tested against castor oil-induced diarrhea in mice, whereas the pharmacodynamics of the same effect was determined in isolated rabbit jejunum tissues. For in silico analysis, the identified PDE protein was docked with roflumilast and papaverine using the Autodock vina program from the PyRx virtual screening tool. Roflumilast protected against diarrhea significantly at 0.5 and 1.5 mg/kg doses, with 40% and 80% protection. Ex vivo findings from jejunum tissues show that roflumilast possesses an antispasmodic effect by inhibiting spontaneous contractions in a concentration-dependent manner. Roflumilast reversed carbachol (CCh, 1 mu M)-mediated and potassium (K+, 80 mM)-mediated contractile responses with comparable efficacies but different potencies. The observed potency against K+ was significantly higher in comparison to CCh, similar to verapam

Background: Human luteinizing hormone (LH) and chorionic gonadotropin (hCG) are glycoprotein hormones regulating development and reproductive functions by acting on the same receptor (LHCGR). We compared the LH and hCG activity in gonadal cells from male mouse in vitro, i.e. primary Leydig cells, which is a common tool used for gonadotropin bioassay. Murine Leydig cells are naturally expressing the murine LH receptor (mLhr), which binds human LH/hCG.  Methods: Cultured Leydig cells were treated by increasing doses of recombinant LH and hCG, and cell signaling, gene expression and steroid synthesis were evaluated.  Results: We found that hCG is about 10-fold more potent than LH in cAMP recruitment, and slightly but significantly more potent on cAMP-dependent Erk1/2 phosphorylation. However, no significant differences occur between LH and hCG treatments, measured as activation of downstream signals, such as Creb phosphorylation, Stard1 gene expression and testosterone synthesis.  Conclusions: These data demonst

Cyclic adenosine monophosphate (cAMP) modulates synaptic plasticity and memory and manipulation of the cAMP/protein kinase A/cAMP responsive element binding protein pathway significantly affects cognitive functions. Notably, cAMP can increase the expression of the amyloid precursor protein (APP), whose proteolytic processing gives rise to amyloid beta (A beta) peptides. Despite playing a pathogenic role in Alzheimer's disease, physiological concentrations of A beta are necessary for the cAMP-mediated regulation of long-term potentiation, supporting the existence of a novel cAMP/APP/A beta cascade with a crucial role in memory formation. However, the molecular mechanisms by which cAMP stimulates APP expression and A beta production remain unclear. Here, we investigated whether hnRNP-C and FMRP, two RNA-binding proteins largely involved in the expression of APP, are the cAMP effectors inducing the protein synthesis of APP. Using RNA immunoprecipitation and RNA-silencing approaches, we found that neither hnRNP-C

Background An acute bout of exercise induces an inflammatory response characterized by increases in several cytokines. Caffeine ingestion could modify this inflammatory response. The aim of this study was to determine the effects of caffeine supplementation on plasma levels of cytokines, mainly IL-10 and IL-6, in response to exercise. Methods In a randomized, crossover, double-blinded study design, thirteen healthy, well-trained recreational male athletes performed, on two different occasions, a treadmill exercise test (60 min at 70% VO(2)max) after ingesting 6 mg/kg body mass of caffeine or placebo. Blood samples were taken before exercising, immediately after finishing and 2 h after finishing the exercise. Plasma concentrations of IL-10, IL-6, IL-1 beta, IL-1ra, IL-4, IL-8, IL-12 and IFN-gamma, adrenaline, cortisol and cyclic adenosine monophosphate (cAMP) were determined. The capacity of whole blood cultures to produce cytokines in response to endotoxin (LPS) was also determined. Changes in blood variables

Purpose Follicle-stimulating hormone (FSH) and luteinizing hormone (LH) mediate intracellular functions by binding their specific protein G-coupled gonadotrophin receptor, respectively FSH receptor (FSHR) and LH/choriogonadotrophin receptor (LHCGR). Whereas the expression of FSHR and LHCGR in mammals was considered gonad-specific and cell-specific, studies identified gonadotrophin receptors in human female extragonadal reproductive tissues. This study aims to demonstrate that gonadotrophin receptors are expressed in endometrium and mediates intracellular functions.  Methods Collected endometria (n = 12) from healthy patients (mean age of 36 +/- 6) were primary cultured for 24 h. The presence of gonadotrophin receptors was evaluated by RT-PCR followed by the sequencing of the resulted amplicons and by immunohistochemistry in original samples. Endometrial primary cultures were treated with increasing concentration (range 0-100 ng/ml) of either recombinant human LH (rhLH) or recombinant human FSH (rhFSH). Endome

Soluble adenylyl cyclase (sAC) is a HCO3--stimulated enzyme that produces the ubiquitous signalling molecule cAMP, and deemed an evolutionarily conserved acid-base sensor. However, its presence is not yet confirmed in bony fishes, the most abundant and diverse of vertebrates. Here, we identified sAC genes in various cartilaginous, ray-finned and lobe-finned fish species. Next, we focused on rainbow trout sAC (rtsAC) and identified 20 potential alternative spliced mRNAs coding for protein isoforms ranging in size from 28 to 186 kDa. Biochemical and kinetic analyses on purified recombinant rtsAC protein determined stimulation by HCO3- at physiologically relevant levels for fish internal fluids (EC50 similar to 7 mM). rtsAC activity was sensitive to KH7, LRE1, and DIDS (established inhibitors of sAC from other organisms), and insensitive to forskolin and 2,5-dideoxyadenosine (modulators of transmembrane adenylyl cyclases). Western blot and immunocytochemistry revealed high rtsAC expression in gill ion-transporti

Honey bees are of great economic and ecological importance, but are facing multiple stressors that can jeopardize their pollination efficiency and survival. Therefore, understanding the physiological bases of their stress response may help defining treatments to improve their resilience. We took an original approach to design molecules with this objective. We took advantage of the previous identified neuropeptide allatostatin A (ASTA) and its receptor (ASTA-R) as likely mediators of the honey bee response to a biologically relevant stressor, exposure to an alarm pheromone compound. A first series of ASTA-R ligands were identified through in silico screening using a homology 3D model of the receptor and in vitro binding experiments. One of these (A8) proved also efficient in vivo, as it could counteract two behavioral effects of pheromone exposure, albeit only in the millimolar range. This putative antagonist was used as a template for the chemical synthesis of a second generation of potential ligands. Among t

Accumulating evidence from clinical and experimental studies indicates that the incretin glucagon-like peptide-1 (GLP-1) elicits blood-pressure lowering effects via its diuretic, natriuretic and vasodilatory properties. The present study investigated whether acute infusion of GLP-1 induces diuresis and natriuresis in spontaneously hypertensive rats (SHRs). Additionally, we examined whether GLP-1 influences the vascular reactivity of the renal arteries of normotensive and hypertensive rats and elucidated the underlying mechanisms. We found that the increase in urinary output and urinary sodium excretion in response to systemic infusion of GLP-1 for 30 min in SHRs was much less pronounced than in normotensive rats. The diuretic and natriuretic actions of GLP-1 in normotensive rats were accompanied by increases in GFR and RBF and a reduction in RVR through activation of the cAMP signaling pathway. However, no changes in renal hemodynamics were observed in SHRs. Similarly, GLP-1-induced an endothelium-independent

Neuropathy is major source of chronic pain that can be caused by mechanically or chemically induced nerve injury. Intraplantar formalin injection produces local necrosis over a two-week period and has been used to model neuropathy in rats. To determine whether neuropathy alters dopamine (DA) receptor responsiveness in mesolimbic brain regions, we examined dopamine D-1-like and D-2-like receptor (D1/2R) signaling and expression in male rats 14 days after bilateral intraplantar formalin injections into both rear paws. D2R-mediated G-protein activation and expression of the D2R long, but not short, isoform were reduced in nucleus accumbens (NAc) core, but not in NAc shell, caudate-putamen or ventral tegmental area of formalin- compared to saline-treated rats. In addition, D1R-stimulated adenylyl cyclase activity was also reduced in NAc core, but not in NAc shell or prefrontal cortex, of formalin-treated rats, whereas D1R expression was unaffected. Other proteins involved in dopamine neurotransmission, including 

Icariin, a major component of Epimedium species, was evaluated using isoproterenol (ISO)-induced cardiotoxicity in Wistar rats. Rats were treated with icariin at the doses of 1, 5, and 10 mg kg(-1) orally for 15 days. Afterward, rats were administered with ISO (85 mg kg(-1), subcutaneous) on 14th and 15th day to produce cardiac injury. Sildenafil (0.7 mg kg(-1), intraperitoneal) was used as a positive reference to compare the effects of icariin. ISO-treated rats showed significant changes in hemodynamic parameters. Elevated levels of cardiac troponin T, nitric oxide, and tumor necrosis factor-alpha in serum, positive expression of nuclear factor-kappa B (NF-kappa B) and inducible nitric oxide synthase in cardiac tissue, and a decrease in serum level of interleukin-10, manifested inflammation and associated cardiac injury. However, pretreatment with icariin and sildenafil significantly prevented the hemodynamic fall and showed improved contractile and lusitropic states. Furthermore, pretreatment groups also sh

The enterotoxigenic Escherichia coli (ETEC) are among the most common causes of diarrheal illness and death due to diarrhea among young children in low-/middle-income countries (LMICs). ETEC have also been associated with important sequelae including malnutrition and stunting, placing children at further risk of death from diarrhea and other infections. Our understanding of the molecular pathogenesis of acute diarrheal disease as well as the sequelae linked to ETEC are still evolving. It has long been known that ETEC heat-labile toxin (LT) activates production of cAMP in the cell, signaling the modulation of cellular ion channels that results in a net efflux of salt and water into the intestinal lumen, culminating in watery diarrhea. However, as LT also promotes ETEC adhesion to intestinal epithelial cells, we postulated that increases in cAMP, a critical cellular second messenger," may be linked to changes in cellular architecture that favor pathogen-host interactions. Indeed, here we show that ETEC use LT t

Neuropeptides are small protein-like signaling molecules with diverse roles in regulating neural functions such as sleep/wake cycles, pain modulation, synaptic plasticity, and learning and memory. Numerous drugs designed to target neuropeptides, their receptors, or relevant pathways have been developed in the past few decades. Hence, the discovery and characterization of new neuropeptides and their functions have received considerable attention from scientific research. Computational bioinformatics coupled with functional assays are powerful tools to address the difficulties in discovering new bioactive peptides. In this study, a new bioinformatic strategy was designed to screen full length human and mouse cDNA databases to search for novel peptides. One was discovered and named peptide Lv because of its ability to enhance L-type voltage-gated calcium channel (L-VGCC) currents in retinal photoreceptors. Using matrix-assisted laser desorption/ionization-time of flight mass spectrometry (MALDI-TOF MS), peptide 

Diabetes is a metabolic syndrome rooted in impaired insulin and/or glucagon secretory responses within the pancreatic islets of Langerhans (islets). Insulin secretion is primarily regulated by two key factors: glucose-mediated ATP production and G-protein coupled receptors (GPCRs) signaling. GPCR kinase 2 (GRK2), a key regulator of GPCRs, is reported to be downregulated in the pancreas of spontaneously obesogenic and diabetogenic mice (ob/ob). Moreover, recent studies have shown that GRK2 non-canonically localizes to the cardiac mitochondrion, where it can contribute to glucose metabolism. Thus, islet GRK2 may impact insulin secretion through either mechanism. Utilizing Min6 cells, a pancreatic ss-cell model, we knocked down GRK2 and measured glucose-mediated intracellular calcium responses and insulin secretion. Silencing of GRK2 attenuated calcium responses, which were rescued by pertussis toxin pre-treatment, suggesting a Galphai/o-dependent mechanism. Pancreatic deletion of GRK2 in mice resulted in glucos

Uromodulin is produced in the thick ascending limb, but little is known about regulation of its excretion in urine. Using mouse and cellular models, we demonstrate that excretion of uromodulin by thick ascending limb cells is increased or decreased upon inactivation or activation of the calcium-sensing receptor (CaSR), respectively. These effects reflect changes in uromodulin trafficking and likely involve alterations in intracellular cyclic adenosine monophosphate (cAMP) levels. Administration of the CaSR agonist cinacalcet led to a rapid reduction of urinary uromodulin excretion in healthy subjects. Modulation of uromodulin excretion by the CaSR may be clinically relevant considering the increasing use of CaSR modulators.

We have shown that cystic fibrosis transmembrane conductance regulator (CFTR) is involved in ATP release from skeletal muscle at low pH. These experiments investigate the signal transduction mechanism linking pH depression to CFTR activation and ATP release, and evaluate whether CFTR is involved in ATP release from contracting muscle. Lactic acid treatment elevated interstitial ATP of buffer-perfused muscle and extracellular ATP of L6 myocytes: this ATP release was abolished by the non-specific CFTR inhibitor, glibenclamide, or the specific CFTR inhibitor, CFTR(inh)-172, suggesting that CFTR was involved, and by inhibition of lactic acid entry to cells, indicating that intracellular pH depression was required. Muscle contractions significantly elevated interstitial ATP, but CFTR(inh)-172 abolished the increase. The cAMP/PKA pathway was involved in the signal transduction pathway for CFTR-regulated ATP release from muscle: forskolin increased CFTR phosphorylation and stimulated ATP release from muscle or myocy

Insulin-dependent type-1 diabetes (T1D) is driven by autoimmune beta-cell failure, whereas systemic resistance to insulin is considered the hallmark of insulin-independent type-2 diabetes (T2D). In contrast to this canonical dichotomy, insulin resistance appears to precede the overt diabetic stage of T1D and predict its progression, implying that insulin sensitizers may change the course of T1D. However, previous attempts to ameliorate T1D in animal models or patients by insulin sensitizers have largely failed. Sensitization to insulin by MEthyl-substituted long-chain DICArboxylic acid (MEDICA) analogs in T2D animal models surpasses that of current insulin sensitizers, thus prompting our interest in probing MEDICA in the T1D context. MEDICA efficacy in modulating the course of T1D was verified in streptozotocin (STZ) diabetic rats and autoimmune nonobese diabetic (NOD) mice. MEDICA treatment normalizes overt diabetes in STZ diabetic rats when added on to subtherapeutic insulin, and prevents/delays autoimmune 

The peripheral dopaminergic system plays a crucial role in blood pressure regulation through its actions on renal hemodynamics and epithelial ion transport. The dopamine D5 receptor (D(5)R) interacts with sorting nexin 1 (SNX1), a protein involved in receptor retrieval from the trans-Golgi network. In this report, we elucidated the spatial, temporal, and functional significance of this interaction in human renal proximal tubule cells and HEK293 cells stably expressing human D(5)R and in mice. Silencing of SNX1 expression via RNAi resulted in the failure of D(5)R to internalize and bind GTP, blunting of the agonist-induced increase in cAMP production and decrease in sodium transport, and up-regulation of angiotensin II receptor expression, of which expression was previously shown to be negatively regulated by D(5)R. Moreover, siRNA-mediated depletion of renal SNX1 in C57BL/6J and BALB/cJ mice resulted in increased blood pressure and blunted natriuretic response to agonist in salt-loaded BALB/cJ mice. These dat

While increasing evidence posits poor decision-making as a central feature of mental disorders, very few studies investigated the effects of ear1y-life stress (EIS) on specific components of reward-related choice behaviors. Risk taking (RT) involves the exposure to some danger, or negative consequences, in order to achieve a goal-directed behavior. Such behaviors are likely to be preceded by risk-assessment (RA), which is a dynamic cognitive process involving the acquisition of information in potentially dangerous situations. Here, we investigated the effects of being raised in impoverished housing conditions during ear1y life (P2-P9) on RT, RA and dopaminergic and corticotrophinergic gene expression of adolescent male and female mice. Phenotypes were assessed by two protocols: the elevated plus-maze (EPM) and the predator-odor risk-taking (PORT). We found decreased RA in mice exposed to impoverished housing in the absence of a reward (EPM), with a more pronounced effect among females. Moreover, when exposed 

Metabotropic glutamate receptor 4 (mGluR4) possesses immune modulatory properties in vivo, such that a positive allosteric modulator (PAM) of the receptor confers protection on mice with relapsing-remitting experimental autoimmune encephalomyelitis (RR-EAE). ADX88178 is a newly-developed, one such mGluR4 modulator with high selectivity, potency, and optimized pharmacokinetics. Here we found that application of ADX88178 in the RR-EAE model system converted disease into a form of mild yet chronic-neuroinflammation that remained stable for over two months after discontinuing drug treatment. In vitro, ADX88178 modulated the cytokine secretion profile of dendritic cells (DCs), increasing production of tolerogenic IL-10 and TGF-beta. The in vitro effects required activation of a G(i)-independent, alternative signaling pathway that involved phosphatidylinositol-3-kinase (PI3K), Src kinase, and the signaling activity of indoleamine 2,3-dioxygenase 1 (IDO1). A PI3K inhibitor as well as small interfering RNA targeting 

Lung cancer remains a huge challenge to public health because of its high incidence and mortality, and lung adenocarcinoma (LUAD) is the main subtype of lung cancer. Hypoxia-induced vascular endothelial growth factor (VEGF) release and angiogenesis have been regarded as critical events in LUAD carcinogenesis. In the present study, membrane progesterone receptor alpha (mPRalpha) is deregulated within LUAD tissue samples; increased mPRalpha contributes to a higher microvessel density (MVD) in LUAD tissues. mPRalpha knockdown in A549 and PC-9 cells significantly inhibited STAT3 phosphorylation, as well as HIF1alpha and VEGF protein levels, decreasing cancer cell migration and invasion. The in vivo xenograft model further confirmed that mPRalpha enhanced the aggressiveness of LUAD cells. Furthermore, mPRalpha knockdown significantly inhibited hypoxia-induced upregulation in HIF1alpha and VEGF levels, as well as LUAD cell migration and invasion. Under the hypoxic condition, conditioned medium (CM) derived from mPR

Edwardsiella tarda is a Gram-negative enteric pathogen that causes hemorrhagic septicemia in fish and gastro- and extraintestinal infections in humans. The type III secretion system (T3SS) of E. tarda has been identified as a key virulence factor that contributes to pathogenesis in fish. However, little is known about the associated effectors translocated by this T3SS. In this study, by comparing the profile of secreted proteins of the wild-type PPD130/91 and its T3SS ATPase Delta esaN mutant, we identified a new effector by matrix-assisted laser desorption ionization-time of flight (MALDI-TOF) mass spectrometry. This effector consists of 1,359 amino acids, sharing high sequence similarity with Orf29/30 of E. tarda strain EIB202, and is renamed EseJ. The secretion and translocation of EseJ depend on the T3SS. A Delta eseJ mutant strain adheres to epithelioma papillosum of carp (EPC) cells 3 to 5 times more extensively than the wild-type strain does. EseJ inhibits bacterial adhesion to EPC cells from within ba

Objectives: Amelogenin, the major component of the enamel matrix derivative (EMD), has been suggested as a bioactive candidate for periodontal regeneration. Apart from producing a regenerative effect on periodontal tissues, amelogenin has also been reported to have an anti-inflammatory effect. However, the precise molecular mechanisms underlying these effects remain unclear. In the present study, we examined the immunomodulatory effects of amelogenin on macrophages.  Design: Human phorbol 12-myristate 13-acetate (PMA)-differentiated U937 macrophages and CD14 + peripheral blood-derived monocytes (PBMC)-derived macrophages were stimulated with recombinant amelogenin (rM180). After performing a detailed microarray analysis, the effects of rM180 on macrophage phenotype and signal transduction pathways were evaluated by real-time polymerase chain reaction, enzyme-linked immunosorbent assay, confocal microscopy and flow cytometry.  Results: The microarray analysis demonstrated that rM180 increased the expression of

Previously, we showed that Ecklonia cava polyphenol (ECP) treatment suppressed ethanol-induced increases in hepatocyte death by scavenging intracellular reactive oxygen species (ROS) and maintaining intracellular glutathione levels. Here, we examined the effects of ECP on the activities of alcohol-metabolizing enzymes and their regulating mechanisms in ethanol-treated hepatocytes. Isolated hepatocytes were incubated with or without 100 mM ethanol. ECP was dissolved in dimethylsulfoxide. ECP was added to cultured cells that had been incubated with or without ethanol. The cells were incubated for 0-24 h. In cultured hepatocytes, the ECP treatment with ethanol inhibited cytochrome P450 2E1 (CYP2E1) expression and activity, which is related to the production of ROS when large quantities of ethanol are oxidized. On the other hand, ECP treatment with ethanol increased the activity of alcohol dehydrogenase (ADH) and aldehyde dehydrogenase. These changes in activities of CYP2E1 and ADH were suppressed by treatment wi

G-protein-signaling modulator 1 (GPSM1) exhibits strong genetic association with Type 2 diabetes (T2D) and Body Mass Index in population studies. However, how GPSM1 carries out such control and in which types of cells are poorly understood. Here, we demonstrate that myeloid GPSM1 promotes metabolic inflammation to accelerate T2D and obesity development. Mice with myeloid-specific GPSM1 ablation are protected against high fat diet-induced insulin resistance, glucose dysregulation, and liver steatosis via repression of adipose tissue pro-inflammatory states. Mechanistically, GPSM1 deficiency mainly promotes TNFAIP3 transcription via the Galpha(i3)/cAMP/PKA/CREB axis, thus inhibiting TLR4-induced NF-kappaB signaling in macrophages. In addition, we identify a small-molecule compound, AN-465/42243987, which suppresses the pro-inflammatory phenotype by inhibiting GPSM1 function, which could make it a candidate for metabolic therapy. Furthermore, GPSM1 expression is upregulated in visceral fat of individuals with ob

Background: Cyclic adenosine monophosphate (cAMP) is a ubiquitous second messenger that transduces extracellular signals in virtually all eukaryotic cells. The soluble Beggiatoa photoactivatable adenylyl cyclase (bPAC) rapidly raises cAMP in blue light and has been used to study cAMP signaling pathways cell-autonomously. But low activity in the dark might raise resting cAMP in cells expressing bPAC, and most eukaryotic cyclases are membrane-targeted rather than soluble. Our aim was to engineer a plasma membrane-anchored PAC with no dark activity (i.e., no cAMP accumulation in the dark) that rapidly increases cAMP when illuminated.  Results: Using a streamlined method based on expression in Xenopus oocytes, we compared natural PACs and confirmed bPAC as the best starting point for protein engineering efforts. We identified several modifications that reduce bPAC dark activity. Mutating a phenylalanine to tyrosine at residue 198 substantially decreased dark cyclase activity, which increased 7000-fold when illumi

The anabolic action of PTH in bone is mostly mediated by cAMP/PKA and Wnt-independent activation of beta-catenin/T-cell factor (TCF) signaling. beta-Catenin switches the PTH receptor (PTHR) signaling from cAMP/PKA to PLC/PKC activation by binding to the PTHR. Ixazomib (Izb) was recently approved as the first orally administered proteasome inhibitor for the treatment of multiple myeloma; it acts in part by inhibition of pathological bone destruction. Proteasome inhibitors were reported to stabilize beta-catenin by the ubiquitin-proteasome pathway. However, how Izb affects PTHR activation to regulate beta-catenin/TCF signaling is poorly understood. In the present study, using CRISPR/Cas9 genome-editing technology, we show that Izb reverses beta-catenin-mediated PTHR signaling switch and enhances PTH-induced cAMP generation and cAMP response element-luciferase activity in osteoblasts. Izb increases active forms of beta-catenin and promotes beta-catenin translocation, thereby dissociating beta-catenin from the PT

Osteoarthritis (OA) is a degenerative joint disease characterized by a progressive loss of articular cartilage. Mesenchymal stem cells transplanted to damaged tissues are promising for OA cartilage repair. However, these cells are poor survival after transplantation and acquire hypertrophic properties during chondrogenic induction. Parathyroid hormone-related protein (PTHrP) promotes chondrogenesis and suppresses chondrocyte hypertrophic differentiation. Additionally, PTHrP was reported to have antioxidant effects. The synthetic PTHrP(1-34) analog abaloparatide (ABL) is a newly approved drug for osteoporosis therapy. It is unknown whether ABL stimulates chondrogenesis and affects intracellular reactive oxygen species (ROS) production. By using mouse embryonic limb bud mesenchymal stem cells in micromass culture as an in vitro model of chondrogenic differentiation, we found that mesenchymal stem cells in micromass cultures spontaneously produced ROS, and N-acetyl-L-cysteine, a potent antioxidant, enhanced chon

The type III secretion system (T3SS) plays a crucial role in the pathogenesis of many Gram-negative bacteria, including Edwardsiella tarda, an important fish pathogen. Within the E. tarda T3SS, there are three proteins (EsaB/EsaL/EsaM) that are homologous to proteins present in many other bacteria, including SpiC/SsaL/ SsaM in Salmonella, SepD/SepL/CesL in enteropathogenic Escherichia coli (EPEC) and enterohemorrhagic E. coli (EHEC), and YscB/YopN/SycN in Yersinia. EsaL was found to interact with both EsaB and EsaM within the bacterial cell, as revealed by a coimmunoprecipitation assay. Moreover, EsaM is required for EsaB stability, and the two proteins interact with each other. EsaB, EsaL, and EsaM are all indispensable for the secretion of the T3SS translocon protein EseC into supernatants under pH 5.5 and pH 7.2 conditions. Unlike EseC, EseG is a T3SS effector whose secretion is suppressed by EsaL at pH 7.2 while it is promoted at pH 5.5 condition. Despite this finding, mutant strains lacking EsaB, EsaL, o

The intracellular EscE protein tightly controls the secretion of the type III secretion system (T3SS) middle and late substrates in Edwardsiella piscicida. However, the regulation of secretion by EscE is incompletely understood. In this work, we reveal that EscE interacts with EsaH and EsaG. The crystal structures of the EscE-EsaH complex and EscE-EsaG-EsaH complex were resolved at resolutions of 1.4 A and 1.8 A, respectively. EscE and EsaH form a hydrophobic groove to engulf the C-terminal region of EsaG (56 to 73 amino acids [aa]), serving as the cochaperones of T3SS needle protein EsaG in E. piscicida. V61, K62, M64, and M65 of EsaG play a pivotal role in maintaining the conformation of the ternary complex of EscE-EsaG-EsaH, thereby maintaining the stability of EsaG. An in vivo experiment revealed that EscE and EsaH stabilize each other, and both of them stabilize EsaG. Meanwhile, either EscE or EsaH can be secreted through the T3SS. The secondary structure of EsaH lacks the fourth and fifth alpha helices 

Increased adiposity due to energy imbalance is a critical factor of the epidemic crisis of obesity and type II diabetes. In addition to the obvious role in energy storage, regulatory factors are secreted from adipose depots to control appetite and cellular homeostasis. Complex signaling cross-talks within adipocyte are also evident due to the metabolic and immune nature of adipose depots. Here, we uncover a role of extracellular signal-regulated kinase 5 (ERK5) in adipocyte signaling. We find that deletion of ERK5 in adipose depots (adipo-ERK5(-/-)) increases adiposity, in part, due to increased food intake. Dysregulated secretion of adipokines, leptin resistance, and impaired glucose handling are also found in adipo-ERK5(-/-) mice. Mechanistically, we show that ERK5 impinges on transcription factor NFATc4. Decreased phosphorylation at the conserved gate-keeping Ser residues and increased nuclear localization of NFATc4 are found in adipo-ERK5(-/-) mice. We also find attenuated PKA activation in adipo-ERK5(-/-

Enterotoxigenic Escherichia coli (ETEC) are a genetically diverse E. coli pathovar that share in the ability to produce heat-labile toxin and/or heat-stable toxins. While these pathogens contribute substantially to the burden of diarrheal illness in developing countries, at present, there is no suitable broadly protective vaccine to prevent these common infections. Most vaccine development attempts to date have followed a classical approach involving a relatively small group of antigens. The extraordinary underlying genetic plasticity of E. coli has confounded the antigen valency requirements based on this approach. The recent discovery of additional virulence proteins within this group of pathogens, as well as the availability of whole-genome sequences from hundreds of ETEC strains to facilitate identification of conserved molecules, now permits a reconsideration of the classical approaches, and the exploration of novel antigenic targets to complement existing strategies overcoming antigenic diversity that h

Upon rupture of Plasmodium falciparum (P. falciparum) schizonts in vitro (an event known as egress), merozoites are released into the culture medium. The merozoites invade fresh red blood cells, a process that involves shedding of a microneme protein called apical membrane antigen-1 (AMA1) from the merozoite surface. This shedding, which takes place even in the absence of invasion, is therefore a surrogate marker for the degree of egress taking place in a culture, and can be measured using a specific capture ELISA to quantify AMA1 levels in culture supernatants (Collins et al., 2013). The assay uses a monoclonal antibody specific for AMA1 (called 4G2dc1) (Kocken et al., 1998; Collins et al., 2009) to capture and immobilize the protein from culture supernatants, then uses a specific rabbit polyclonal antiserum to detect the immobilized antigen. A phosphatase-conjugated goat anti-rabbit antibody is finally used to quantify the binding of the second antibody. Egress is absolutely dependent upon the activity of a

The objective of this study was to compare the cAMP and cGMP levels in cumulus-oocyte complexes (COCs) derived from the middle follicles (MFs, 3-6 mm in diameter) and small follicles (SFs, 1-3 mm in diameter) of pre-pubertal gilts during the first 24-h period of maturation in vitro (IVM). Both cAMP and cGMP levels in MF- and SF-derived oocytes did not change during this period. Although the cAMP levels increased in the COCs at 10 and 20 h after the start of IVM, the levels of cAMP were significantly higher in MF-derived COCs than in SF-derived COCs at 20 h after the start of IVM. On the other hand, the cGMP levels in COCs decreased to basal levels between 10 and 20 h after the start of the IVM, whereas cGMP levels were lower in SF-derived COCs than in MF-derived COCs during the first 10 h. The number of cumulus cells was larger in the MF-derived COCs than in the SF-derived COCs during the first 20-h period of IVM. The estimated cAMP level per cumulus cell at 10 h after the start of the IVM was higher in SF-de

The G-protein-coupled receptor (GPCR) regulated intracellular signaling pathway is known to be involved in the development of insecticide resistance in the mosquito, Culex quinquefasciatus. To elucidate the specific role of each effector in the GPCR regulating pathway, we initially expressed a GPCR, G-protein alpha subunit (G alpha s), adenylate cyclase (AC), and protein kinase A (PKA) in insect Spodoptera frugiperda (Sf9) cells and investigated their regulation function on cyclic AMP (cAMP) production and PKA activity. GPCR, G alpha s, and AC individually expressed Sf9 cells showed higher cAMP production as the expression of each effector increased. All the effector-expressed cell lines showed increased PKA activity however. Moreover, Sf9 cytochrome P450 gene expression and cell tolerance to permethrin were examined. The relative expression of CYP9A32gene in Sf9 cells tested was significantly increased in all effector-expressed cell lines compared to a control cell line; these effector-expressed cell lines a

Lipoic acid (LA) is a naturally occurring compound with beneficial effects on obesity. The aim of this study was to evaluate its effects on lipolysis in 3T3-L1 adipocytes and the mechanisms involved. Our results revealed that LA induced a dose- and time-dependent lipolytic action, which was reversed by pretreatment with the c-Jun N-terminal kinase inhibitor SP600125, the PKA inhibitor H89, and the AMP-activated protein kinase activator AICAR. In contrast, the PI3K/Akt inhibitor LY294002 and the PDE3B antagonist cilostamide enhanced LA-induced lipolysis. LA treatment for 1 h did not modify total protein content of hormone-sensitive lipase (HSL) but significantly increased the phosphorylation of HSL at Ser(563) and at Ser(660), which was reversed by H89. LA treatment also induced a marked increase in PKA-mediated perilipin phosphorylation. LA did not significantly modify the protein levels of adipose triglyceride lipase or its activator comparative gene identification 58 (CGI-58) and inhibitor G(0)/G(1) switch 



Background Psychological stress has been shown to impair gastric accommodation (GA), but its mechanism has not been elucidated. This study was conducted to clarify the role of 5-HT2B receptors in a guinea pig model of stress-induced impairment of GA. Methods Gastric accommodation was evaluated by measuring the intrabag pressure in the proximal stomach after administration of a liquid meal. The guinea pigs were subjected to water-avoidance stress. The role of 5-HT2B receptors in impairment of GA was investigated by administering a 5-HT2B receptor agonist (BW723C86) or antagonist (SB215505), the traditional Japanese medicine rikkunshito (RKT), a muscarinic M-3 receptor antagonist (1,1-dimethyl-4-diphenylacetoxypiperidium iodide [4-DAMP]), or a nitric oxide synthase inhibitor (N-omega-nitro-L-arginine [L-NNA]). Key Results In normal animals, liquid meal-induced GA was inhibited by BW723C86, but was not affected by SB215505. The inhibition of GA by BW723C86 was reversed by co-administration of 4-DAMP. Compared to

Background: Microbial rhodopsins vary in their chemical properties, from light sensitive ion transport to different enzymatic activities. Recently, a novel family of two-component Cyclase (rhod)opsins (2c-Cyclop) from the green algae Chlamydomonas reinhardtii and Volvox carteri was characterized, revealing a light-inhibited guanylyl cyclase (GC) activity. More genes similar to 2c-Cyclop exist in algal genomes, but their molecular and physiological functions remained uncharacterized.  Results: Chlamyopsin-5 (Cop5) from C. reinhardtii is related to Cr2c-Cyclop1 (Cop6) and can be expressed in Xenopus laevis oocytes, but shows no GC activity. Here, we exchanged parts of Cop5 with the corresponding ones of Cr2c-Cyclop1. When exchanging the opsin part of Cr2c-Cyclop1 with that of Cop5, we obtained a bi-stable guanylyl cyclase (switch-Cyclop1) whose activity can be switched by short light flashes. The GC activity of switch-Cyclop1 is increased for hours by a short 380 nm illumination and switched off (20-fold decrea

Enzyme rhodopsins, including cyclase opsins (Cyclops) and rhodopsin phosphodiesterases (RhoPDEs), were recently discovered in fungi, algae and protists. In contrast to the well-developed light-gated guanylyl/adenylyl cyclases as optogenetic tools, ideal light-regulated phosphodiesterases are still in demand. Here, we investigated and engineered the RhoPDEs from Salpingoeca rosetta, Choanoeca flexa and three other protists. All the RhoPDEs (fused with a cytosolic N-terminal YFP tag) can be expressed in Xenopus oocytes, except the AsRhoPDE that lacks the retinal-binding lysine residue in the last (8th) transmembrane helix. An N296K mutation of YFP::AsRhoPDE enabled its expression in oocytes, but this mutant still has no cGMP hydrolysis activity. Among the RhoPDEs tested, SrRhoPDE, CfRhoPDE1, 4 and MrRhoPDE exhibited light-enhanced cGMP hydrolysis activity. Engineering SrRhoPDE, we obtained two single point mutants, L623F and E657Q, in the C-terminal catalytic domain, which showed ~40 times decreased cGMP hydrol

Background: Myocardial infarction (MI) remains a major cause of morbidity and mortality worldwide. Nimodipine is a calcium (Ca2+) channel blocker as well as a PDE1 inhibitor and primarily used in subarachnoid haemorrhage (SAH) due to its blood-brain barrier crossing property. Nimodipine and vinpocetine inhibit the degradation of phosphodiester bond which increases cGMP and cAMP levels causing vasodilation.  Material and methods: We have divided rats randomly into Group I-Vehicle control; Group II-Toxic control (ISO 85 mg/kg, i.p.); Group III, IV and V-Nimodipine (5, 10 and 15 mg/kg, i.p. respectively) with ISO; Group VINimodipine (15 mg/kg) alone; Group VII-Nimodipine + Vinpocetine (10 mg/kg + 10 mg/kg) with ISO; Group VIII-Nimodipine + Vinpocetine (10 mg/kg + 10 mg/kg) alone; Group IX-Diltiazem (25 mg/kg, p.o) with ISO; Group X-Diltiazem (25 mg/kg) alone and Group XI-Vinpocetine (10 mg/kg, p.o.) with ISO for 7 days. After 24 h of the last dose, haemodynamics were assessed then animals were sacrificed and bio

Bronchopulmonary dysplasia (BPD) remains the most common and serious chronic lung disease of premature infants. Severe BPD complicated with pulmonary hypertension (PH) increases the mortality of these infants. Riociguat is an allosteric soluble guanylate cyclase stimulator and is approved by the FDA for treating PH in adults. However, it has not been approved for use in neonates due to concern for adverse effects on long bone growth. To address this concern we investigated if administration of riociguat is beneficial in preventing hyperoxia-induced lung injury and PH without side effects on long bone growth in newborn rats. Newborn rats were randomized to normoxia (21% O-2) or hyperoxia (85% O-2) exposure groups within 24 hours of birth, and received riociguat or placebo by once daily intraperitoneal injections during continuous normoxia or hyperoxia exposure for 9 days. In the hyperoxia control group, radial alveolar count, mean linear intercept and vascular density were significantly decreased, the patholog

The natriuretic peptide system, a key regulator of cGMP signaling, comprises three types of natriuretic peptides, osteocrin/musclin (OSTN), and their natriuretic peptide receptors. Although this system plays important roles in many organs, its physiological roles in skeletal muscle have not been clearly described. In the present study, we investigated the role of the natriuretic peptide system in C2C12 myocytes. All three natriuretic peptide receptors were expressed by cells differentiating from myoblasts to myotubes, and natriuretic peptide receptor B (NPR-B) transcripts were detected at the highest levels. Further, higher levels of cGMP were generated in response to stimulation with C-type natriuretic peptide (CNP) versus atrial natriuretic peptide (ANP), which reflected receptor expression levels. A cGMP analog downregulated the expression of a few ER stress-related genes. Furthermore, OSTN gene expression was strongly upregulated after 20days of differentiation. Augmented gene expression was found to corr

BackgroundCell therapy is one of the most promising therapeutic interventions for retinitis pigmentosa. In the current study, we aimed to assess if peripheral blood-derived monocytes which are highly abundant and accessible could be utilized as a potential candidate for phenotypic differentiation into neuron-like cells.MethodsThe peripheral blood-derived monocytes were reconditioned phenotypically using extrinsic growth factors to induce pluripotency and proliferation. The reconditioned monocytes (RM) were further incubated with a cocktail of growth factors involved in retinal development and growth to induce retinal neuron-like properties. These cells, termed as retinal neuron-like cells (RNLCs) were characterized for their morphological, molecular and functional behaviour in vitro and in vivo.ResultsThe monocytes de-differentiated in vitro and acquired pluripotency with the expression of prominent stem cell markers. Treatment of RM with retinal growth factors led to an upregulation of neuronal and retinal l

Abnormalities of MITO dynamics occur in HF and have been implicated in disease progression. This study describes the broad range abnormalities of mitochondrial (MITO) dynamics in Heart Failure with reduced ejection fraction (HF) and evaluates the effects of long-term therapy with elamipretide (ELAM), a MITO-targeting peptide, on these abnormalities.  Studies were performed in left ventricular tissue from dogs and humans with HF, and were compared with tissue from healthy dogs and healthy donor human hearts. Dogs with HF were randomized to 3 months therapy with ELAM or vehicle. The following were evaluated in dog and human hearts: (1) regulators of MITO biogenesis, including endothelial nitric oxide synthase (eNOS), cyclic guanosine monophosphate (cGMP), and peroxisome proliferator-activated receptor gamma coactivator 1 alpha (PGC-1 alpha, a transcription factor that drives MITO biogenesis); (2) regulators of MITO fission and fusion, including fission-1, dynamin-related protein-1, mitofusion-2, dominant optic 

Objectives Termination rates for the highly recommended aglepristone (AGL) treatment are low in late-term pregnancy in queens. We studied the effects of an AGL and cloprostenol (CLO) combination in the termination of late-term pregnancy. Methods Pregnant queens were assigned to two groups. Queens in the AGL group (n = 10) received AGL 10 mg/kg, twice, 24 h apart. Queens in the AGL-CLO group (n = 9) were additionally injected with a single dose of CLO (5 mu g/kg) 24 h after the second dose of AGL. Progesterone, 17beta(beta)-oestradiol, cortisol, oxytocin and prostaglandin F2alpha (PGF2 alpha) metabolite were measured in sera obtained at days 0, 1 and 2, and on the day of abortion. Results Average gestational age in both groups was similar (AGL 38.61 +/- 0.91 days vs AGL-CLO 39.39 +/- 1.35 days; P >0.05). Termination rates were 80% and 100% in the AGL and AGL-CLO groups, respectively (P <0.05). Fetal expulsion time was significantly longer (P <0.001) in the AGL group (96.9 +/- 6 h) compared with the AGL-CLO gro

Changes in the C-reactive protein (CRP) and 13,14-dihydro-15-keto-prostaglandin F(2alpha) (PGFM) concentrations of uterine lavage fluid were examined in cows given an intrauterine povidone-iodine (PI) infusion. The mean polymorphonuclear leukocyte (PMN) ratios (the ratio of PMN to total cells) and CRP concentration of uterine lavage fluid on the day after the treatment were significantly (P<0.05) greater in the PI infusion group (PMN: 53.0 +/- 32.7%, CRP: 50.2 +/- 32.3 ng/mL) than in the non-treatment control group (PMN: 7.9 +/- 21.9%, CRP: 17.2 +/- 5.9 ng/mL), whereas there was no significant difference in the mean PGFM concentration between the two groups. The present findings suggest that the uterine CRP level is a useful biomarker of local uterine inflammation in cows.

Cyclooxygenases (COX-1 and 2) catalyze the first step in prostanoid biosynthesis. They are implicated in homeostatic processes with an important role in inflammation and carcinogenesis. In the liver, COX-2 expression is restricted to proliferation or dedifferentiation situations. The COX-2 promoter contains numerous CpG islands that, when hypermethylated, result in transcriptionally silencing thus regulating the growth of carcinoma cells. In this work, we investigated whether a correlation exists between COX-2 expression and methylation signatures at the 5'region of the gene in hepatoma cell lines and human hepatocellular carcinoma (HCC). We also examined the acetylation status of the COX-2 promoter and the effects of histone deacetylase (HDAC) inhibitors on COX-2 expression. Our results suggest a significant association between reduced COX-2 expression and promoter hypermethylation of COX-2 and histone deacetylation in some hepatoma cell lines and in HCC. Treatment with demethylating agents or HDAC inhibitor

The generation of effective type 1 T helper (Th1)-cell responses is required for immunity against intracellular bacteria. However, some intracellular bacteria require interleukin (IL)-17 to drive Th1-cell immunity and subsequent protective host immunity. Here, in a model of Mycobacterium bovis Bacille Calmette-Guerin (BCG) vaccination in mice, we demonstrate that the dependence on IL-17 to drive Th1-cell responses is a host mechanism to overcome bacteria-induced IL-10 inhibitory effects. We show that BCG-induced prostaglandin-E2 (PGE2) promotes the production of IL-10 which limits Th1-cell responses, while simultaneously inducing IL-23 and Th17-cell differentiation. The ability of IL-17 to downregulate IL-10 and induce IL-12 production allows the generation of subsequent Th1-cell responses. Accordingly, BCG-induced Th17-cell responses precede the generation of Th1-cell responses in vivo, whereas the absence of the IL-23 pathway decreases BCG vaccine-induced Th17 and Th1-cell immunity and subsequent vaccine-in

The efficacy of drugs used to treat cancer can be significantly attenuated by adaptive responses of neoplastic cells to drug-induced stress. To determine how cancer cells respond to inhibition of the enzyme fatty acid synthase (FAS), we focused on NF-kappaB-mediated pathways, which can be activated by various cellular stresses. Treating lung cancer cells with C93, a pharmacological inhibitor of FAS, results in changes indicative of a rapid initiation of NF-kappaB signaling, including translocation of RelA/p65 NF-kappaB to the nucleus, activation of a transfected NF-kappaB-luciferase reporter, and increased expression of NF-kappaB-dependent transcripts, IL-6, IL-8, and COX-2. Verifying that these responses to C93 are specifically related to inhibition of FAS, we confirmed that levels of these same transcripts increase in response to siRNA targeting FAS. Inhibiting this NF-kappaB response (either by transfecting a mutant IkappaBalpha or treating with bortezomib) resulted in increased cell killing by C93, indica

Pregnancy determination is difficult in the giant panda (Ailuropoda melanolecua), representing a challenge for ex situ conservation efforts. Research in other species experiencing pseudopregnancy indicates that urinary/fecal concentrations of 13,14, dihydro-15-keto-prostaglandin F-2 alpha (PGFM) can accurately determine pregnancy status. Our objective was to determine if urinary PGFM concentrations are associated with pregnancy status in the giant panda. Urinary PGFM concentrations were measured in female giant pandas (n = 4) throughout gestation (n = 6) and pseudopregnancy (n = 4) using a commercial enzyme immunoassay. Regardless of pregnancy status, PGFM excretion followed a predictable pattern: 1) baseline concentrations for 11-19 weeks following ovulation; 2) a modest, initial peak 14-36 days after the start of the secondary urinary progestagen rise; 3) a subsequent period of relatively low concentrations; and 4) a large, terminal peak at the end of the luteal phase. Pregnant profiles were distinguished b

The study was conducted to evaluate effects of intrauterine administration of proteolytic enzymes on endometrial inflammation and reproductive performance in postpartum water buffalo cows with subclinical endometritis (SCE). Cows (n = 38) with SCE (>= 18 % PMN i.e.; polymorphonuclear cells) on day 21 postpartum (21 dpp), were allocated into treatment (TR; n = 19; intrauterine infusion of trypsin, chymotrypsin and papain in 20 ml normal saline on 21 dpp) and control (PC; n = 19; intrauterine administration 20 ml saline) groups. Cows without SCE (< 18 % PMN) were not treated and served as the negative control (NC; n = 30). Ultrasonography and sampling (endometrial cytology, uterine flushing, blood) were conducted on day 21 (before treatment) and 28 postpartum (28 dpp). The PMN % and uterine horn diameter were less on 28 dpp (compared with 21 dpp) in NC and TR group only. Cows with SCE had greater uterine concentrations of interleukin (IL)-1 beta, IL-8 and tumor necrosis factor (TNF)-alpha; but lesser IL-10 than

This study aimed to examine the etiology of canine dystocia by measuring the relative expression of oxytocin receptor (OXTR) mRNA and the concentration of serum progesterone, plasma PGF(2 alpha) metabolite (PGFM), and blood ionized calcium (iCa) near term and in dystocia. Altogether 58 bitches were included in this study, 41 of which underwent cesarean section (CS). The four CS groups were based on history: complete uterine inertia (CUI; n = 7), partial uterine inertia (PUI; n = 13), obstructive dystocia (OD; n = 10), and elective cesarean section (ECS; n = 11). An additional group of medically treated dystocia without CS (MD; n = 8) and a control group (C; n = 9) with normal parturition (without CS and medical treatment) were also formed. Blood samples were taken prior to CS or medical treatment. Progesterone concentrations were highest in the ECS and a significant difference (p < 0.05) was observed between the ECS and the OD and between the ECS and the combined dystocia (CUI, PUI, OD, MD) groups (COMB). Hig

Background  We have previously reported that increased glucose levels were associated with higher serum nitric oxide (NO) levels in fructose-fed insulin resistant rats. However, the relationship between hyperglycemia and serum NO level was not clear. Therefore, the present study was designed to find the association between hyperglycemia and serum NO levels in Type 2 diabetic (T2DM) patients and T2DM with cardiovascular complication.  Methods  Endothelial cells (HUVEC) were treated with of D-glucose (10-100mM), and NO levels and NOS gene expression was measured. Hyperglycaemia was induced in Sprague-Dawley rats, and serum NO levels were measured after 8 weeks. For clinical evaluation, five groups of patients were recruited: Control (CT, n=48), Type 2 diabetes (T2DM, n=26), T2DM with hypertension (DMHT, n=46), Coronary artery diseases (CAD, n=29) and T2DM with coronary artery diseases (DMCD, n=38). NO (nitrite + nitrate) levels were measured from human serum.  Results  We found a significant (p<0.05) and dose-d

Increased stiffness of large arteries in chronic kidney disease (CKD) has significant clinical implications. This study investigates the temporal development of thoracic aortic dysfunction in a rodent model of CKD, the Lewis polycystic kidney (LPK) rat. Animals aged 12 and 18 weeks were studied alongside age-matched Lewis controls (total n = 94). LPK rodents had elevated systolic blood pressure, left ventricular hypertrophy and progressively higher plasma creatinine and urea. Relative to Lewis controls, LPK exhibited reduced maximum aortic vasoconstriction (R-max) to noradrenaline at 12 and 18 weeks, and to K+ (12 weeks). Sensitivity to noradrenaline was greater in 18-week-old LPK vs. age matched Lewis (effective concentration 50%: 24 x 10(-9) +/- 78 x 10(-10) vs. 19 x 10(-8) +/- 49 x 10(-9), P < 0.05). Endothelium-dependent (acetylcholine) and -independent (sodium nitroprusside) relaxation was diminished in LPK, declining with age (12 vs. 18 weeks R-max: 80 +/- 8% vs. 57 +/- 9% and 92 +/- 6% vs. 70 +/- 9%, P

Doxorubicin (DOX) is an anthracycline antibiotic that exhibits high heart toxicity. Human-induced pluripotent stem cell-derived ventricular cardiomyocytes (hiPSC-vCMs) are important in vitro models for testing drug cardiotoxicity. Photobiomodulation therapy (PBMT) is a non-invasive therapy that stimulates cells growth and self-repair using light irradiation. This study aimed to investigate the in vitro effects of PBMT preconditioning on cardiotoxicity induced by DOX. HiPSC-vCMs were treated with PBMT for 500 s, followed by the addition of 2 mu M DOX. LED irradiation preconditioning parameters were at 660 nm with an irradiance of 10 mW/cm(2), performing 5 J/cm(2), followed by 24-h DOX exposure (2 mu M). Human iPSC-vCMs treated with 2 mu M DOX or irradiated with PBMT composed the second and third groups, respectively. The control group did neither receive PBMT preconditioning nor DOX and was irradiated with a white standard lamp. Cells from all groups were collected to perform mRNA and miRNA expressions quantif

Critical limb ischemia (CLI) is a severe type of peripheral artery disease (PAD) which occurs due to an inadequate supply of blood to the limb extremities. Patients with CLI often suffer from extreme cramping pain, impaired wound healing, immobility, cardiovascular complications, amputation of the affected limb and even death. The conventional therapy for treating CLI includes surgical revascularization as well as restoration of angiogenesis using growth factor therapy. However, surgical revascularization is only suitable for a small percentage of CLI patients and is associated with a high perioperative mortality rate. The use of growth factors is also limited in terms of their poor therapeutic angiogenic potential, as observed in earlier clinical studies which could be attributed to their poor bio-availability and non-specificity issues. Therefore, to overcome the aforesaid disadvantages of conventional strategies there is an urgent need for the advancement of new alternative therapeutic biomaterials to trea

Angiogenesis is a vital process that deals with the generation of new blood vessels from pre-existing vasculature and is well known to regulate various physiological as well as pathophysiological processes. We demonstrated that zinc oxide nanoflowers (ZONF) exhibited pro-angiogenic properties in endothelial cells through the production of intracellular reactive oxygen species (ROS), especially H2O2 (hydrogen peroxide). The immense importance of angiogenesis in ischemic and cardiovascular diseases highlights an urgent need to comprehend the detailed molecular mechanisms underlying the ZONF induced angiogenesis process. However, the exact mechanism and signaling pathways behind nanoflowers mediated angiogenesis still remain unclear. In the present study, we report that ZONF induce angiogenesis through MAPK/Akt/eNOS mediated nitric oxide formation, which further acts in a cGMP dependent manner. We strongly believe that exploration of the molecular mechanism and signaling pathways of ZONF driven angiogenesis woul

Ischemic stroke accounts for about 87% of all strokes, causing long-term disability in adults, and is the second leading cause of death worldwide. In search of new therapeutic modalities, the use of neuroprotective agents loaded in nanocarriers to be delivered by noninvasive means (i.e. via intranasal route) became a popular approach. In the current study, melatonin (MEL) was loaded in lipidic nanocapsules (LNCs) prepared using the phase inversion method, and characterized in terms of size, polydispersity, zeta potential, in vitro drug release, viscosity, storage stability, and ex vivo permeation across sheep nasal mucosa. Moreover, MEL-LNCs were tested for efficacy in cerebral ischemia/reperfusion (I/R/) injury model through histopathological assessment, and analysis of oxidative stress markers, pro-inflammatory cytokines, and apoptotic markers. Results showed that LNCs exhibited particle size ranging from 18.26 to 109.8 nm, negative zeta potential, good storage stability, spherical morphology, and a burst r

Nitric oxide (NO) is an endogenous bioregulator with established roles in diverse fields. The difficulty in the modulation of NO release is still a significant obstacle to achieving successful clinical applications. We report herein our initial work using electron spin resonance (ESR) spectroscopy to detect NO generated from S-nitroso-N-acetylpenicillamine (SNAP) and S-nitrosoglutathione (GSNO) donors catalyzed by platinum nanoparticles (Pt NPs, 3 nm) under physiological conditions. With ESR spectroscopy coupled with spin trapping and spin labeling techniques, we identified that Pt NPs can significantly promote the generation of NO from SNAP and GSNO under physiological conditions. A classic NO colorimetric detection kit was also employed to verify that Pt NPs truly triggered the release of NO from its donors. Pt NPs can act as promising delivery vehicles for on-demand NO delivery based on time and dosage. These results, along with the detection of the resulting disulfide product, were confirmed with mass spe

Recent evidence suggests that high dose and/or long term use of proton pump inhibitors (PPIs) may increase the risk of adverse cardiovascular events in older patients, but mechanisms underlying these detrimental effects are not known. Taking into account that the senescent endothelial cells have been implicated in the genesis or promotion of age-related cardiovascular disease, we hypothesized an active role of PPIs in senescent cells. The aim of this study is to investigate the changes in gene expression occurring in senescent and non-senescent human coronary artery endothelial cells (HCAECs) following Omeprazole (OPZ) or Lansoprazole (LPZ) treatment. Here, we show that atherogenic response is among the most regulated processes in PPI-treated HCAECs. PPIs induced down-regulation of anti-atherogenic chemokines (CXCL11, CXCL12 and CX3CL1) in senescent but not in non-senescent cells, while the same chemokines were up-regulated in untreated senescent cells. These findings support the hypothesis that up-regulated 

There is a great deal of interest in the understanding of possible age-related changes in Mesenchymal Stem Cells in view of their use for regenerative medicine applications. Given to the outmost standing of periosteum in bone biology and to probe data for a cell-based therapy promoting graft osseointegration in the elderly, we tried to identify specific aging markers or pattern of expression in human periosteal precursor cells. Immunohistochemical detection of Ki67 and p53, Nitric Oxide production and qRT-PCR of a selected gene panel for osteoblastic differentiation, bone remodeling and stemness were evaluated. We confirmed that both Ki67 and p53 are noteworthy indicators of senescence in human periosteal precursor cells and their expression significantly correlate with cell NO production. Moreover, cell age affects genes involved in bone remodeling, with a significant increase in interleukin-6 mRNA expression and receptor activator of nuclear factor kappa-B ligand/osteoprotegerin ratio. The analysis of mRNAs

Hutchinson-Gilford progeria syndrome (HGPS) is a rare genetic disorder with features of accelerated aging. The majority of HGPS cases are caused by a de novo point mutation in the LMNA gene (c.1824C>T; p.G608G) resulting in progerin, a toxic lamin A protein variant. Children with HGPS typically die from coronary artery diseases or strokes at an average age of 14.6 years. Endothelial dysfunction is a known driver of cardiovascular pathogenesis; however, it is currently unknown how progerin antagonizes normal angiogenic function in HGPS. Here, we use human iPSC-derived endothelial cell (iPSC-EC) models to study angiogenesis in HGPS. We cultured normal and HGPS iPSC-ECs under both static and fluidic culture conditions. HGPS iPSC-ECs show reduced endothelial nitric oxide synthase (eNOS) expression and activity compared with normal controls and concomitant decreases in intracellular nitric oxide (NO) level, which result in deficits in capillary-like microvascular network formation. Furthermore, the expression of m

Acute respiratory distress syndrome (ARDS) is a condition hallmarked by high permeability pulmonary edema and hypoxemic respiratory failure and is associated with high mortality. Current treatment protocols rely on improving O(2) delivery, decreasing O(2) consumption, and treating the underlying cause of the initial insult. In this study, we used a small rodent model of ARDS, where we induced lung injury with inhalation of lipopolysaccharide (LPS). We investigated three different treatments, namely inhaled NO at 70 ppm, inhaled NO at 140 ppm, and NO-np (10 mg/mL), compared with untreated rodents 72 h after initial insult. Concurrent with treatment, the fraction of inspired O(2) was increased after 30 min from 21% to 40% and finally to 60%. At an FiO(2) of 60% and 72 h post induction of ARDS, NO-np treated mice had an arterial PO(2) (PaO(2)) of 142 +/- 9 mmHg, higher than mice treated with inhaled NO at 70 ppm (87 +/- 5 mmHg, p = 8.4 x 10(-8)) and inhaled NO at 140 ppm (107 +/- 6 mmHg, p = 6.1 x 10(-6)). Neutr

Objective: To examine the relationship between osteoarthritis (OA) and type 2 diabetes mellitus (DM).  Methods: OA cartilage from DM and non-DM patients undergoing knee replacement were stimulated by IL-1 beta for 24 h and release of interleukin-6 (IL-6) and prostaglandin E-2 (PGE(2)) was measured. Primary cultured murine chondrocytes were stimulated for 24 and 72 h with or without IL-1 beta (5 ng/mL) under normal-glucose (5.5 mM) or high-glucose (25 mM) conditions. The expression and release of proinflammatory mediators (IL-6, cyclooxygenase 2 [COX2]/PGE(2)) were analyzed by quantitative RT-PCR and ELISA/EIA. Glucose uptake was assessed with (C-14)-2-deoxyglucose. Reactive oxygen species (ROS) and nitric oxide (NO) production were measured. To analyze the mechanism of IL-1 beta-induced inflammation, cells were pretreated or treated with inhibitors of glucose transport (cytochalasin B), the polyol pathway (epalrestat), mitochondrial oxidative stress (MitoTEMPO) or nitric oxide synthase (L-NAME).  Results: Wit

Objective: Endothelial dysfunction and oxidative stress are among the most relevant mechanisms underlying the atherosclerotic process in patients with type 2 diabetes mellitus (T2 DM). Extra virgin olive oil (EVOO) reduces postprandial glycemia with a mechanism counteracting oxidative stress-mediated incretin down regulation in healthy subjects and in patients with impaired fasting glucose. The aim of this study was to evaluate if the intake of chocolate enriched by EVOO had positive effects on endothelial function and oxidative stress in patients with T2 DM. Methods: In this study we enrolled and randomly assigned 25 consecutive patients with T2 DM to receive 40 g of EVOO-enriched chocolate or 40 g of control chocolate spread. Participants were assessed at baseline and 2 h after chocolate intake. Endothelial function was assessed by arterial brachial flow-mediated dilation (FMD); oxidative stress was evaluated by the measurement of serum nicotinamide adenine dinucleotide phosphate (NADPH) oxidase-2 (Nox2) le

Background: Anaphylaxis includes mast cell (MC) activation, but less is known about downstream mechanisms (ie, vascular permeability controlled by endothelial cells [ECs]). The TNF-like weak inducer of apoptosis (TWEAK) and its sole receptor, fibroblast growth factor-inducible molecule 14 (Fn14), belong to the TNF superfamily and are involved in proinflammatory responses.  Objective: We sought to investigate the role of TWEAK/Fn14 axis in anaphylaxis.  Methods: In vivo vascular permeability and mouse models of passive systemic anaphylaxis (PSA) and active systemic anaphylaxis were applied to wild-type (WT), TWEAK- and Fn14-deficient mice (TWEAK(-/-) and Fn14(-/-), respectively). Primary bone marrow-derived mast cells (BMMCs) and ECs from WT and Fn14(-/-) or TWEAK(-/-) mice were studied. The TWEAK/Fn14 axis was also investigated in human samples.  Results: Mice with PSA and active systemic anaphylaxis had increased Fn14 and TWEAK expression in lung tissues and increased serum soluble TWEAK concentrations. TWEA

The process of angiogenesis, involving generation of new blood vessels from the existing ones, is vital for the supply of oxygen and nutrients to various tissues of body system. Angiogenesis is directly associated with several physiological and pathological processes. It is well-established that impairment in angiogenesis process results in various fatal conditions. Recently, few research groups including ours demonstrated therapeutic angiogenesis through nanomedicine approach using metal oxide/hydroxide nanoparticles. However, there is still a thorough necessity for the development of novel, eco-friendly, pro-angiogenic nanomaterials. Hence, in the present study we demonstrate the in vitro and in vivo pro-angiogenic properties of terbium hydroxide nanorods (THNRs) synthesized using an advanced microwave irradiation method, along with the detailed molecular signaling cascade underlying THNRs induced angiogenesis. The in vivo wound healing and nonimmunogenicity of the THNRs have been validated in the mouse mod

Lack of adequate blood supply to the limb extremities results in critical limb ischemia (CLI) and subsequent tissue death. Conventional approaches for CLI treatment include bypass surgery and angioplasty, which achieved limited clinical success due to their complex invasiveness. Of late, growth factor and cell-based therapies emerged as alternative treatment strategies for CLI. However, these strategies could not achieve much success due to the associated drawbacks. Earlier, this study group develops europium hydroxide nanorods (EHN) which demonstrates potential proangiogenic (stimulating new blood vessel growth) properties. Recently it is shown that EHN could ameliorate the myocardial ischemia in Wistar rats by promoting therapeutic angiogenesis and mitigate cadmium-induced vascular toxicity. Considering the importance of revascularization in managing CLI, it is hypothesized that the proangiogenic EHN might be useful for its effective treatment. Hence, in the present study, the therapeutic efficacy of EHN is

An adequate placental vascularization allows the proper development of the fetus and it is crucial for the gestational success. A number of factors regulate angiogenesis, including vascular endothelial growth factor (VEGF), which induces the synthesis of nitric oxide (NO), a potent vasodilator produced by three different nitric oxide synthase (NOS) isoforms. NO is essential to maintain a low vascular resistance in the fetoplacental circulation, although at high concentrations, it may combine with excess superoxide to produce peroxynitrite, which reacts with proteins giving rise to nitrotyrosine. Since obesity, whose incidence is increasing worldwide, is characterized by a low-grade inflammatory state and increased levels of oxidative and nitrative stress, both affecting placental function, our aim was to evaluate the expression of VEGF, eNOS, and iNOS in full-term placentas obtained from normal weight and pre-pregnancy obese women by means of immunohistochemistry and real-time PCR. Moreover, we assessed the N

Studies about Coenzyme Q10 (CoQ10) supplementation on strenuous exercise are scarce, especially those related with oxidative stress associated with physical activity and virtually nonexistent with the reduced form, Ubiquinol. The objective of this study was to determine, for the first time, whether a short-term supplementation with Ubiquinol can prevent oxidative stress associated to strenuous exercise. The participants (n=100 healthy and well trained, but not on an elite level) were classified in two groups: Ubiquinol (experimental group), and placebo group (control). The protocol consisted of conducting two identical strenuous exercise tests with a rest period between tests of 24 h. Blood and urine samples were collected from the participants before supplementation (basal value) (T1), after supplementation (2 weeks) (T2), after first physical exercise test (T3), after 24 h of rest (T4), and after second physical exercise test (T5). The increase observed in the lactate, isoprostanes, DNA damage, and hydroper

Cisplatin is the alkylating anticancer drug. These drugs show many side-effects including the damage of kidney. The nephrotoxicity of cisplatin is explained mainly by reactive oxygen species (ROS) generation. The increased level of lipids peroxidation was observed in patients treated with this drug. In the toxicity of cisplatin, are also involved reactive nitrogen species (RNS) such as nitric oxide (NO*) or peroxynitrite. The lack of cisplatin selectivity and its side effects tend to look for ways to reduce the toxicity in chemotherapy. Our previous studies demonstrated that oxidative stress caused by xenobiotics can sometimes be effectively inhibited by coenzyme Q10 and baicalin. The aim of our research was the evaluation of usefulness of two coenzyme Q10 forms: lipophilic, currently used (QA) and new, produced by nanotechnology, soluble in water, PureSorb-QTM40-P40 (QB). Also the utility of baicalin as free radicals scavenger in reducing the nephrotoxicity of cisplatin was examined. The study was performed 

BackgroundObservational studies suggest a potentially protective role of the Mediterranean diet (MD) in allergic diseases, including asthma. Large scale randomised controlled trials (RCTs) are needed to test the hypothesised allergy-prevention benefits of a MD during pregnancy. The present two-arm pilot RCT in pregnant women at high-risk of having a child who would develop allergic disease investigated maternal recruitment, retention and acceptability of an MD dietary intervention in the UK. The trial also assessed the effect of the intervention on MD adherence scores at 12 and at 24weeks post-randomisation.  MethodsThirty women were recruited at around 12weeks of gestation. Retention was high (28 out of 30; 93%). The intervention was acceptable to participants. Mean (SD) adherence to the MD at baseline was 12.4(2.9) in the intervention arm (n=14) and 13.0(1.9) in the control arm (n=16), where 24 represents maximal adherence. There was a favourable short-term change in MD score: the adjusted mean difference (

The current investigation was conducted to examine kininase II or angiotensin converting enzyme (ACE), plasma prekallikrein (PK), and nitric oxide (NO) concentrations in healthy Kuwaiti subjects and newly diagnosed Kuwaiti type 2 diabetic patients before and after treatment for 6 weeks with metformin hydrochloride 500 mg twice daily after meal. With the consent of volunteers, blood and urine samples were collected after an overnight fasting. Samples were collected from the diabetic patients before and after treatment for 6 weeks. Enzyme linked immunosorbent assay (ELISA) was carried out on the aliquoted samples to measure the concentration of kininase II. NO was detected via colorimetry. Plasma Kininase II or ACE levels were significantly (P <0.01) increased by 18% in untreated diabetics when compared with healthy volunteers. However, after treatment there was a significant decrease of 20% in their ACE levels. Plasma prekallikrein levels were raised significantly (P <0.01) by 28% in diabetic patients in contr

Objective: Olive oil is the main fat source in the Mediterranean diet and shows a protective role against aging and related diseases. Osteoporosis represents a serious health problem worldwide and is associated with an increased risk for fractures and mortality. Nutrition should be part of bone disease prevention strategies, especially in light of the aging population and the effect of diet on bone health. The aim of this study was to investigate whether oral supplementation with extra virgin olive oil (VOO) enriched with vitamins D-3, K-1, and B-6 (VitVOO) is able to modify some physicochemical and functional plasma membrane properties and nitrosative stress markers status.  Methods: In this single-center, randomized placebo-controlled trial, 60 postmenopausal women were administered either VitVOO or placebo (PlaVOO). After 1 y of oral supplementation, platelet membrane fluidity changes, Na+/K+-ATPase activity, serum nitric oxide, and peroxynitrite levels were determined in participants.  Results: After 1 y 

Periosteum derived progenitor cells (PDPCs) represent promising mesenchymal stem cells (MSCs) for skeletal regeneration and to test bone cell based tissue engineering strategies. Most of regenerative medicine approaches based on MSCs require a noteworthy amount of cells that must be expanded in vitro prior to their use. As culture expansion method may impact on cell behaviour, we assessed the replicative and metabolic capacity (nitric oxide production and glucose consumption), senescence hallmarks of PDPCs serially passaged as well as the expression of selected genes specifically related to early osteoblastic differentiation, bone remodelling and stemness during PDPC sequential passaging. We also scouted a Systems Biology approach to examine and elucidate the experimental results through mathematical modelling and in silico simulations. PDPC subculture led to a progressive proliferative decline but, despite this, PDPCs maintained almost constant their metabolic activity. In vitro, senescent PDPCs displayed th

Activated microglia and infiltrating lymphocytes are neuropathological hallmarks of amyotrophic lateral sclerosis (ALS), a fatal motoneuron disease. Although both cell types play pivotal roles in the ALS pathogenic process, the interactions between microglia and lymphocytes, specifically regulatory CD4+CD25High T lymphocytes (Tregs) and cytotoxic CD4+CD25- T lymphocytes (Teffs), have not been addressed. When co-cultured with mSOD1 adult microglia, mSOD1 Tregs suppressed the cytotoxic microglial factors NOX2 and iNOS through an IL-4-mediated mechanism, whereas Teffs were only minimally effective; IL-4 inhibitory antibodies blocked the suppressive function of mSOD1 Tregs, and conditioned media from mSOD1 Tregs or the addition of IL-4 reduced microglial NOX2 expression. During the stable disease phase, the total number of Tregs, specifically the numbers of CD4+CD25HighIL-4+, CD4+CD25HighIL-10+ and CD4+CD25HighTGF-beta+ Tregs, were increased in ALS mice compared with WT mice; Tregs isolated during this phase redu

Background-Little clinical research on new-generation heat-not-burn cigarettes (HNBC) in comparison with electronic vaping cigarettes (EVC) and traditional tobacco combustion cigarettes (TC) has been reported. We aimed to appraise the acute effects of single use of HNBC, EVC, and TC in healthy smokers.  Methods and Results-This was an independent, cross-over, randomized trial in 20 TC smokers, with allocation to different cycles of HNBC, EVC, and TC. All participants used all types of products, with an intercycle washout of 1 week. End points were oxidative stress, antioxidant reserve, platelet activation, flow-mediated dilation, blood pressure, and satisfaction scores. Single use of any product led to an adverse impact on oxidative stress, antioxidant reserve, platelet function, flow-mediated dilation, and blood pressure. HNBC had less impact than EVC and TC on soluble Nox2-derived peptide (respectively, P=0.004 and 0.001), 8-isoprostaglandin F2 alpha-III (P=0.004 and <0.001), and vitamin E (P=0.018 and 0.04

Cardiac stromal cells (CSCs) are the main players in fibrosis. Dysmetabolic conditions (metabolic syndrome-MetS, and type 2 diabetes mellitus-DM2) are strong pathogenetic contributors to cardiac fibrosis. Moreover, modulation of the oxidative state (OxSt) and autophagy is a fundamental function affecting the fibrotic commitment of CSCs, that are adversely modulated in MetS/DM2. We aimed to characterize CSCs from dysmetabolic patients, and to obtain a beneficial phenotypic setback from such fibrotic commitment by modulation of OxSt and autophagy. CSCs were isolated from 38 patients, stratified as MetS, DM2, or controls. Pharmacological modulation of OxSt and autophagy was obtained by treatment with trehalose and NOX4/NOX5 inhibitors (TREiNOX). Flow-cytometry and real-time quantitative polymerase chain reaction (RT-qPCR) analyses showed significantly increased expression of myofibroblasts markers in MetS-CSCs at baseline (GATA4, ACTA2, THY1/CD90) and after starvation (COL1A1, COL3A1). MetS- and DM2-CSCs display

Smoking is still a major cardiovascular risk factor, despite many public awareness campaigns and dedicated interventions. Recently, modified risk products (MRP), e.g., heat-not-burn cigarettes (HNBCs), have been introduced as surrogates of traditional combustion cigarettes (TCCs). Although these products are promoted as healthier than TCCs, few studies have been conducted to assess it. This work is a sex-focused sub-study of a prospective observational study in which apparently healthy chronic TCC smokers were age-matched with regular HNBC users. Blood samples were collected for biochemical assays and blood pressure and flow-mediated dilation (FMD) were measured. Out of 60 subjects, 33 (55%) were women, and 27 (45%) men, with 11 (33%) vs. 9 (33%) non-smokers, respectively, 10 (30%) vs. 10 (37%) TCC smokers, and 12 (36%) vs. 8 (30%) HNBC smokers (p = 0.946). Bivariate and multivariable analyses showed no statistically significant between-sex differences in NO, H2O2, sCD40L, sNox2-dp, sP-selectin, platelet aggr

BACKGROUND: Acute kidney injury (AKI) is associated with a severe decline in kidney function caused by abnormalities within the podocytes' glomerular matrix. Recently, AKI has been linked to alterations in glycolysis and the activity of glycolytic enzymes, including pyruvate kinase M2 (PKM2). However, the contribution of this enzyme to AKI remains largely unexplored. METHODS: Cre-loxP technology was used to examine the effects of PKM2 specific deletion in podocytes on the activation status of key signaling pathways involved in the pathophysiology of AKI by lipopolysaccharides (LPS). In addition, we used lentiviral shRNA to generate murine podocytes deficient in PKM2 and investigated the molecular mechanisms mediating PKM2 actions in vitro. RESULTS: Specific PKM2 deletion in podocytes ameliorated LPS-induced protein excretion and alleviated LPS-induced alterations in blood urea nitrogen and serum albumin levels. In addition, PKM2 deletion in podocytes alleviated LPS-induced structural and morphological alterat

The objective of this experiment was to evaluate the effects of supplementing a rumen-protected source of Met, N-acetyl-l-methionine (NALM), on lactational performance and nitrogen metabolism in early-to mid lactation dairy cows. Sixty multiparous Holstein dairy cows in early lactation (27 +/- 4.3 d in milk, SD) were assigned to 4 treatments in a randomized complete block design. Cows were blocked by actual milk yield. Treatments were as follows: (1) no NALM (control); (2) 15 g/d of NALM (NALM15); (3) 30 g/d of NALM (NALM30); and (4) 45 g/d of NALM (NALM45). Diets were formulated using a Cornell Net Carbohydrate and Protein System (CNCPS) v.6.5 model software to meet or exceed nutritional requirements of lactating dairy cows producing 42 kg/d of milk and to undersupply metabolizable Met (control) or supply incremental amounts of NALM. The digestible Met (dMet) supply for control, NALM15, NALM30, and NALM45 were 54.7, 59.8, 64.7, and 72.2 g/d, respectively. The supply of dMet was 88, 94, 104, and 115% of dMet 

Purpose. This study was performed to evaluate antifatigue effect of hydrogen water (HW) drinking in chronic forced exercise mice model. Materials and Methods. Twelve-week-old C57BL6 female mice were divided into nonstressed normal control (NC) group and stressed group: (purified water/PW-treated group and HW-treated group). Stressed groups were supplied with PW and HW, respectively, ad libitum and forced to swim for the stress induction every day for 4 consecutive weeks. Gross antifatigue effects of HW were assessed by swimming endurance capacity (once weekly for 4 wk), metabolic activities, and immune-redox activities. Metabolic activities such as blood glucose, lactate, glycogen, blood urea nitrogen (BUN), and lactate dehydrogenase (LDH) as well as immune-redox activities such as reactive oxygen species (ROS), nitric oxide (NO), glutathione peroxidase (GPx), catalase, and the related cytokines were evaluated to elucidate underlying mechanism. Blood glucose and lactate were measured at 0 wk (before swimming)



Acute kidney injury (AKI) is a major risk factor for the development of chronic kidney disease (CKD). Persistent oxidative stress and mitochondrial dysfunction are implicated across diverse forms of AKI and in the transition to CKD. In this study, we applied hyperpolarized (HP) C-13 dehydroascorbate (DHA) and C-13 pyruvate magnetic resonance spectroscopy (MRS) to investigate the renal redox capacity and mitochondrial pyruvate dehydrogenase (PDH) activity, respectively, in a murine model of AKI at baseline and 7 days after unilateral ischemia reperfusion injury (IRI). Compared with the contralateral sham-operated kidneys, the kidneys subjected to IRI showed a significant decrease in the HP C-13 vitamin C/(vitamin C + DHA) ratio, consistent with a decrease in redox capacity. The kidneys subjected to IRI also showed a significant decrease in the HP C-13 bicarbonate/pyruvate ratio, consistent with impaired PDH activity. The IRI kidneys showed a significantly higher HP C-13 lactate/pyruvate ratio at day 7 compared

The transcription factor IRF5 has been implicated as a therapeutic target for the autoimmune disease systemic lupus erythematosus (SLE). However, IRF5 activation status during the disease course and the effects of IRF5 inhibition after disease onset are unclear. Here, we show that SLE patients in both the active and remission phase have aberrant activation of IRF5 and interferon-stimulated genes. stial inhibition of IRF5 is superior to full inhibition of type I interferon signaling in suppressing disease in a mouse model of SLE, possibly due to the function of IRF5 in oxidative phosphorylation. We further demonstrate that inhibition of IRF5 via conditional Irf5 deletion and a newly developed small-molecule inhibitor of IRF5 after disease onset suppresses disease progression and is effective for maintenance of remission in mice. These results suggest that IRF5 inhibition might overcome the limitations of current SLE therapies, thus promoting drug discovery research on IRF5 inhibitors. IRF5 is a potential targe

Podocytes play an important role in maintaining glomerular function, and podocyte injury is a significant component in the pathogenesis of proteinuria. Soluble epoxide hydrolase (sEH) is a cytosolic enzyme whose genetic deficiency and pharmacological inhibition have beneficial effects on renal function, but its role in podocytes remains unexplored. The objective of this study was to investigate the contribution of sEH in podocytes to lipopolysaccharide (LPS)-induced kidney injury. We report increased sEH transcript and protein expression in murine podocytes upon LPS challenge. To determine the function of sEH in podocytes invivo we generated podocyte-specific sEH-deficient (pod-sEHKO) mice. Following LPS challenge, podocyte sEH-deficient mice exhibited lower kidney injury, proteinuria, and blood urea nitrogen concentrations than controls suggestive of preserved renal function. Also, renal mRNA and serum concentrations of inflammatory cytokines IL-6, IL-1 beta, and TNF alpha were significantly lower in LPS-tre

Gram-negative bacterial pneumonia is a common and dangerous infection with diminishing treatment options due to increasing antibiotic resistance among causal pathogens. The mononuclear phagocyte system is a heterogeneous group of leukocytes composed of tissue-resident macrophages, dendritic cells, and monocyte-derived cells that are critical in defense against pneumonia, but mechanisms that regulate their maintenance and function during infection are poorly defined. M-CSF has myriad effects on mononuclear phagocytes but its role in pneumonia is unknown. We therefore tested the hypothesis that M-CSF is required for mononuclear phagocyte-mediated host defenses during bacterial pneumonia in a murine model of infection. Genetic deletion or immunoneutralization of M-CSF resulted in reduced survival, increased bacterial burden, and greater lung injury. M-CSF was necessary for the expansion of lung mononuclear phagocytes during infection but did not affect the number of bone marrow or blood monocytes, proliferation 

Extracellular vesicles (EVs) derived from human bone marrow mesenchymal stromal cells (MSCs) promote the regeneration of kidneys in different animal models of acute kidney injury (AKI) in a manner comparable with the cells of origin. However, due to the heterogeneity observed in the EVs isolated from MSCs, it is unclear which population is responsible for the proregenerative effects. We therefore evaluated the effect of various EV populations separated by differential ultracentrifugation (10K population enriched with microvesicles and 100K population enriched with exosomes) on AKI recovery. Only the exosomal-enriched population induced an improvement of renal function and morphology comparable with that of the total EV population. Interestingly, the 100K EVs exerted a proproliferative effect on murine tubular epithelial cells, both in vitro and in vivo. Analysis of the molecular content from the different EV populations revealed a distinct profile. The 100K population, for instance, was enriched in specific m

Diet is a leading causative risk factor for morbidity and mortality worldwide, yet it is rarely considered in the design of preclinical animal studies. Several of the nutritional inadequacies reported in Americans have been shown to be detrimental to kidney health; however, the mechanisms responsible are unclear and have been largely attributed to the development of diabetes or hypertension. Here, we set out to determine whether diet influences the susceptibility to kidney injury in male C57Bl/6 mice. Mice were fed a standard chow diet, a commercially available Western" diet (WD), or a novel Americanized diet (AD) for 12 weeks prior to the induction of kidney injury using the folic acid nephropathy (FAN) or unilateral renal ischemia reperfusion injury (uIRI) models. In FAN, the mice that were fed the WD and AD had worse histological evidence of tissue injury and greater renal expression of genes associated with nephrotoxicity as compared to mice fed chow. Mice fed the AD developed more severe renal hypertroph

The potential for sexually dimorphic innate immune responses to respiratory disease was evaluated, where eight steers and seven heifers (280 +/- 4 kg) were subjected to a viral-bacterial respiratory disease challenge utilizing bovine herpesvirus-1 (BoHV-1; intranasal; 1 x 108 PFU/nostril) and Mannheimia haemolytica (MH; intratracheal; 1.3 x 107 CFU/head) administered 72 h later. Body temperature was lesser in heifers than steers (p < 0.01). There was a sex x time interaction (p = 0.05) for white blood cells where heifers had reduced concentrations compared with steers at -72 and 0 h but greater concentrations from 36 to 60 h post-MH. Concentrations of neutrophils were lesser in heifers compared to steers from 0 to 4 h, and from 8 to 12 h (p = 0.03). Lymphocytes were greater in heifers compared to steers at 12 h and from 36 to 60 h post-MH (p < 0.01). The neutrophil-lymphocyte ratio was lesser in heifers compared to steers from 2 to 24 h and at 48 h post-MH (p < 0.01). Monocytes were greater in heifers compare

Acute kidney injury (AKI) causes severe morbidity, mortality, and chronic kidney disease (CKD). Mortality is particularly marked in the elderly and with preexisting CKD. Oxidative stress is a common theme in models of AKI induced by ischemia-reperfusion (I-R) injury. We recently characterized an intracellular isoform of matrix metalloproteinase-2 (MMP-2) induced by oxidative stress-mediated activation of an alternate promoter in the first intron of the MMP-2 gene. This generates an NH2-terminal truncated MMP-2 (NTT-MMP-2) isoform that is intracellular and associated with mitochondria. The NTT-MMP-2 isoform is expressed in kidneys of 14-mo-old mice and in a mouse model of coronary atherosclerosis and heart failure with CKD. We recently determined that NTT-MMP-2 is induced in human renal transplants with delayed graft function and correlated with tubular cell necrosis. To determine mechanism(s) of action, we generated proximal tubule cell-specific NTT-MMP-2 transgenic mice. Although morphologically normal at th

Huangqi decoction (HD) is a prescription for the treatment of diabetes in traditional Chinese medicine. The study was aimed to investigate the effect of HD on diabetic nephropathy. Male diabetic db/db mice which develop diabetic nephropathy spontanously and non-diabetic db/m control mice were used in the current study, and received the treatment of HD for 14 consecutive weeks. HD treatment dose-dependently decreased the body weight, urine volume, water intake and food intake, improved glucose tolerance and insulin resistance, and lowered blood glucose, serum glycosylated hemoglobin, insulin and insulin resistance index in db/db mice. The db/db mice also showed low levels of serum creatinine, blood urea nitrogen and urine albumin, and improved renal functions such as glomerular filtration rate after HD treatment. Histological examination showed that HD treatment prevented the deterioration of basement membrane of glomerular capillary, mesangial matrix and renal tubular lumen in the db/db mice. Through examinin

Systemic inflammation as manifested in sepsis is an excessive, life-threatening inflammatory response to severe bacterial or viral infection or extensive injury. It is also a thrombo-inflammatory condition associated with vascular leakage/hemorrhage and thrombosis that is not effectively treated by current anti-inflammatory or anti-thrombotic drugs. Here, we show that MB2mP6 peptide nanoparticles, targeting the Galpha(13)-mediated integrin outside-in" signaling in leukocytes and platelets, inhibited both inflammation and thrombosis without causing hemorrhage/vascular leakage. MB2mP6 improved mouse survival when infused immediately or hours after onset of severe sepsis. Furthermore, platelet Galpha(13) knockout inhibited septic thrombosis whereas leukocyte Galpha(13) knockout diminished septic inflammation, each moderately improving survival. Dual platelet/leukocyte Galpha(13) knockout inhibited septic thrombosis and inflammation, further improving survival similar to MB2mP6. These results demonstrate that inf

Chronic kidney disease (CKD) is one of the most common renal diseases manifested by gradual loss of kidney function with no symptoms in the early stage. The underlying mechanism in the pathogenesis of CKD with various causes such as high blood pressure, diabetes, high cholesterol, and kidney infection is not well understood. In vivo longitudinal repetitive cellular-level observation of the kidney of the CKD animal model can provide novel insights to diagnose and treat the CKD by visualizing the dynamically changing pathophysiology of CKD with its progression over time. In this study, using two-photon intravital microscopy with a single 920 nm fixed-wavelength fs-pulsed laser, we longitudinally and repetitively observed the kidney of an adenine diet-induced CKD mouse model for 30 days. Interestingly, we could successfully visualize the 2,8-dihydroxyadenine (2,8-DHA) crystal formation with a second-harmonics generation (SHG) signal and the morphological deterioration of renal tubules with autofluorescence using

Kidney fibrosis is one of the main pathological findings of progressive chronic kidney disease (CKD) although the pathogenesis of renal scar formation remains incompletely explained. Integrin-linked kinase (ILK), a major scaffold protein between the extracellular matrix (ECM) and intracellular signaling pathways, is involved in several pathophysiological processes during renal damage. However, ILK contribution in the CKD progress remains to be fully elucidated. In the present work, we studied 1) the renal functional and structural consequences of CKD genesis and progression when ILK is depleted and 2) the potential of ILK depletion as a therapeutic approach to delay CKD progression. We induced an experimental CKD model, based on an adenine-supplemented diet on adult wild-type (WT) and ILK-depleted mice, with a tubulointerstitial damage profile resembling that is observed in human CKD. The adenine diet induced in WT mice a progressive increase in plasma creatinine and urea concentrations. In the renal cortex i

Chronic lithium treatment for bipolar disease causes mainly side effects in the kidney. A subset of lithium users develops nephrogenic diabetes insipidus (NDI), a urinary concentrating disorder, and chronic kidney disease (CKD). Age, lithium dose, and duration of treatment are important risk factors, whereas genetic background might also play an important role. To investigate the role of genetics, female mice of 29 different inbred strains were treated for 1 year with control or lithium chow and urine, blood, and kidneys were analyzed. Chronic lithium treatment increased urine production and/or reduced urine osmolality in 21 strains. Renal histology showed that lithium increased interstitial fibrosis and/or tubular atrophy in eight strains, whereas in none of the strains glomerular injury was induced. Interestingly, lithium did not elevate urinary albumin-creatinine ratio (ACR) in any strain, whereas eight strains even demonstrated a lowered ACR. The protective effect on ACR coincided with a similar decrease 

Mutations in Ankyrin repeat and sterile alpha motif domain containing 6 (ANKS6) play a causative role in renal cyst formation in the PKD/Mhm(cy/+) rat model of polycystic kidney disease and in nephronophthisis in humans. A network of protein partners of ANKS6 is emerging and their functional characterization provides important clues to understand the role of ANKS6 in renal biology and in mechanisms involved in the formation of renal cysts. Following experimental confirmation of interaction between ANKS6and ANKS3 using a Yeast two hybrid system, we demonstrated that binding between the two proteins occurs through their sterile alpha motif (SAM) and that the amino acid 823 in rat ANSK6 is key for this interaction. We further showed their interaction by co-immunoprecipitation and showed in vivo in mice that ANKS3 is present in renal cilia. Downregulated expression of Anks3 in vivo in mice by Locked Nucleic Acid (LNA) modified antisense oligonucleotides was associated with increased transcription of vasopressin-i

Background: Secondary dystroglycanopathies are a subset of muscular dystrophy caused by abnormal glycosylation of alpha-dystroglycan (alpha DG). Loss of alpha DG functional glycosylation prevents it from binding to laminin and other extracellular matrix receptors, causing muscular dystrophy. Mutations in a number of genes, including FKTN (fukutin), disrupt alpha DG glycosylation.  Methods: We analyzed conditional Fktn knockout (Fktn KO) muscle for levels of mTOR signaling pathway proteins by Western blot. Two cohorts of Myf5-cre/Fktn KO mice were treated with the mammalian target of rapamycin (mTOR) inhibitor rapamycin (RAPA) for 4 weeks and evaluated for changes in functional and histopathological features.  Results: Muscle from 17- to 25-week-old fukutin-deficient mice has activated mTOR signaling. However, in tamoxifen-inducible Fktn KO mice, factors related to Akt/mTOR signaling were unchanged before the onset of dystrophic pathology, suggesting that Akt/mTOR signaling pathway abnormalities occur after th

Acute kidney injury (AKI) is caused by drugs and other stimuli, which limits the use of several therapeutic approaches. The AKI mouse model generated by intraperitoneal administration with cisplatin, one of the most widely used anti-cancer drugs, is generally applied to study on this disease. Transglutaminases are posttranslational modifying enzymes that catalyze irreversible cross-linking reactions between proteins in several biological events such as skin formation and blood coagulation. In this study, we found an increase in the expression level of transglutaminase (TG1) in the kidney of mice which had been injected with cisplatin and underwent progressive nephrotoxicity. Before the appearance of the tentative symptoms of renal failure, which is apparent by morphological damage in the kidney and increases in blood creatinine levels, both the expression level and activity of TG1 rapidly increased mainly at the proximal tubule. On the other hand, the protein expression level of another major isozyme (TG2) re

Bacterial endotoxin has been known to induce excessive inflammatory responses and acute kidney injury. In the present study, we used a mouse model of endotoxemia to investigate the role of Sirt1 in inflammatory kidney injury. We examined molecular and cellular responses in inducible Sirt1 knockout (Sirt1(-/-)) mice and wild type littermates (Sirt1(+/+)) in lipopolysaccharide (LPS)-induced kidney injury. Our studies demonstrated that Sirt1 deletion caused aggravated kidney injury, which was associated with increased inflammatory responses including elevated pro-inflammatory cytokine production, and increased ICAM-1 and VCAM-1 expression. Inflammatory signaling such as STAT3/ERK phosphorylation and NF-kappa B activation was markedly elevated in kidney tissues of Sirt1 knockout mice after LPS challenge. The results indicate that Sirt1 is protective against LPS-induced acute kidney injury by suppressing kidney inflammation and down-regulating inflammatory signaling.

Vesicating agents sulfur mustard (SM) and nitrogen mustard (NM) are reported to be easily absorbed by skin upon exposure causing severe cutaneous injury and blistering. Our studies show that topical exposure of NM (3.2 mg) onto SKH-1 hairless mouse skin, not only caused skin injury, but also led to significant body weight loss and 40-80% mortality (120 h post-exposure), suggesting its systemic effects. Accordingly, further studies herein show that NM exposure initiated an increase in circulating white blood cells by 24 h (neutrophils, eosinophils and basophils) and thereafter a decrease (neutrophils, lymphocytes and monocytes). NM exposure also reduced both white and red pulp areas of the spleen. In the small intestine, NM exposure caused loss of membrane integrity of the surface epithelium, abnormal structure of glands and degeneration of villi. NM exposure also resulted in the dilation of glomerular capillaries of kidneys, and an increase in blood urea nitrogen/creatinine ratio. Our results here with NM are

Sarco/endoplasmic reticulum Ca2+-ATPase (SERCA) plays a central role in the pathogenesis of diabetes. This protein has been recognized as a potential target for diabetic therapy. In this study, we identified astragaloside IV (AS-IV) as a potent modulator of SERCA inhibiting renal injury in diabetic status. Increasing doses of AS IV (2, 6, and 18 mg kg(-1) day(-1)) were administered intragastrically to db/db mice for 8 weeks. Biochemical and histopathological approaches were conducted to evaluate the therapeutic effects of AS-IV. Cultured mouse podocytes were used to further explore the underlying mechanism in vitro. AS-IV dose-dependently increased SERCA activity and SERCA2 expression, and suppressed ER stress-mediated and mitochondria mediated apoptosis in db/db mouse kidney. AS-IV also normalized glucose tolerance and insulin sensitivity, improved renal function, and ameliorated glomerulosclerosis and renal inflammation in db/db mice. In palmitate stimulated podocytes, AS-IV markedly improved inhibitions of

Fatigue is a common and serious health problem, and various dietary interventions have previously been employed to ameliorate fatigue. The aim of the current study was to investigate the anti-fatigue effects of Danish porcine placenta (DPP) and its major dipeptides, including leucine-glycine (LG) and glycine-leucine (GL). The anti-fatigue effects of orally administered DPP, LG and GL were determined using a treadmill exercise test and a forced swimming test (FST) in mice. Additionally, the anti-inflammatory effects of DPP, LG and GL were investigated in activated splenocytes. The results demonstrated that oral treatment of mice with DPP, LG and GL increased the time to exhaustion during treadmill exercise. Furthermore, DPP, LG and GL enhanced the levels of dopamine, brain-derived neurotrophic factor and phosphorylated-extracellular signal-regulated kinase in the brains of mice with treadmill exercise-induced exhaustive fatigue, and decreased levels of certain proinflammatory cytokines in the serum and spleen,

Thymic stromal lymphopoietin (TSLP) is crucial for Th2-mediated inflammation. Sepsis is a serious systemic inflammatory reaction with organ dysfunction by infection. However, the function of TSLP during sepsis is poorly understood. Thus, we investigated a role and regulatory mechanism of TSLP during sepsis. Sepsis was induced by lipopolysaccharides (LPS) or Escherichia coli DH5 alpha injection in mice. TSLP levels were measured in human subjects, mice, and macrophages. TSLP deficiency or murine double minute 2 (MDM2) deficiency was induced using siRNA or an MDM2 inhibitor, nutlin-3a. We found that TSLP levels were elevated in serum of patients and mice with sepsis. TSLP deficiency lowered liver damage and inflammatory cytokine levels in mice with sepsis. TSLP was produced by the MDM2/NF-kappa B signaling pathway in LPS-stimulated macrophages. TSLP downregulation by an MDM2 inhibitor, nutlin-3a, alleviated clinical symptoms and septic inflammatory responses. Pharmacological inhibition of TSLP level by cisplati

Purpose: We examined the effects of rapid restriction of food and fluid intake on the pathways of water homeostasis, the vasopressinergic system (VPS), and the renin-angiotensin-aldosterone system (RAAS), in rats with or without regular exercise.  Methods: Sprague Dawley rats were divided into the following groups: no intervention, rapid restriction, regular exercise, and rapid restriction combined with regular exercise. Rats in the exercise group performed climbing exercise for 4 weeks. All rats consumed food ad libitum, and those in the rapid restriction group fasted for the last 3 days with no water on the last 1 day.  Results: Despite no significant differences in body weight among the groups, the kidney weight was decreased when rapid restriction and regular exercise were combined. Rapid restriction reduced the urine volume and increased the urine osmolality, whereas regular exercise did not. Rapid restriction but not regular exercise increased the levels of circulating aldosterone and the renal expressi

Hypercoagulability is associated with chronic kidney disease (CKD). Tissue factor/factor VIIa complex and factor Xa in the coagulation cascade are known to activate proteaseeactivated receptor 2 (PAR2), and to cause inflammation and tissue injury. Although PAR2 is highly expressed in the kidney, it is unclear whether PAR2 plays a pathogenic role in CKD. To test this, we fed the mice lacking Par2 (F2rl1(-/-)) and wild type (F2rl1(-/-)) mice with adenine diet to induce tubulointerstitial injury, a hallmark of CKD. Adenine-treated mice showed severe renal dysfunction, tubular atrophy, and fibrosis. Fibrin deposition and the expression of tissue factor and PARs markedly increased in their kidneys. Lack of Par2 attenuated renal histological damage and reduced the expression levels of genes related to inflammation, fibrosis, and oxidative stress. Our data indicate that PAR2 is critically important in the pathogenesis of adenineinduced tubular injury. PAR2 antagonists under development could be useful to treat and p

Background and Purpose Purine metabolism in mice and human differ in terms of uricase (Uox) activity as well as hypoxanthine phosphoribosyltransferase (HPRT) activity. The aim of this study was the establishment of high HPRT activity-Uox knockout (KO) mice as a novel hyperuricaemic model. Then to investigate the effects of purine-type xanthine dehydrogenase (XDH) inhibitor, allopurinol, and non-purine-type XDH inhibitor, topiroxostat, on purine metabolism.  Experimental Approach A novel hyperuricaemic mouse model was established by mating B6-ChrXC(MSM) mice with uricase KO mice. The pharmacological effects of allopurinol and topiroxostat were explored by evaluating urate, hypoxanthine, xanthine and creatinine in the plasma and urine of these model mice. Furthermore, we analysed the effect of both drugs on erythrocyte hypoxanthine phosphoribosyltransferase activity.  Key Results Plasma urate level and urinary urate/creatinine ratio significantly decreased after administration of allopurinol 30 mg center dot kg

Background Hereditary renal hypouricemia type 1 (RHUC1) is caused by URAT1/SLC22A12 dysfunction, resulting in urolithiasis and exercise-induced AKI (EIAKI). However, because there is no useful experimental RHUC1 animal model, the precise pathophysiologic mechanisms underlying EIAKI have yet to be elucidated. We established a high HPRT activity Urat1-Uoxdouble knockout (DKO) mouse as a novel RHUC1 animal model for investigating the cause of EIAKI and the potential therapeutic effect of xanthine oxidoreductase inhibitors (XOIs).Methods The novelUrat1-UoxDKO mice were used in a forced swimming test as loading exercise to explore the onset mechanism of EIAKI and evaluate related purine metabolism and renal injury parameters.Results Urat1-UoxDKO mice had uricosuric effects and elevated levels of plasma creatinine and BUN as renal injury markers, and decreased creatinine clearance observed in a forced swimming test. In addition, Urat1-UoxDKO mice had increased NLRP3 inflammasome activity and downregulated levels of

Aside from kidney transplantation a procedure which is exceedingly dependent on donor-match and availability leading to excessive costs there are currently no permanent treatments available which reverse kidney injury and failure. However, kidney-specific targeted gene therapy has outstanding potential to treat kidney-related dysfunction. Herein we report a novel kidney-specific targeted gene delivery system developed through the conjugation of chitobionic acid (CBA) to a polysorbitol gene transporter (PSGT) synthesized from sorbitol diacrylate and low molecular weight polyethylenimine (PEI) carrying hepatocyte growth factor (HGF) gene to alleviate unilateral ureteral obstruction (UUO) in rats. CBA-PSGT performed exceptionally well for targeted delivery of HGF to kidney tissues compared to its non-targeted counterparts (P < 0.001) after systemic tail-vein injection and significantly reduced the UUO symptoms, returning the UUO rats to a normal health status. The kidney-targeted CBA-PSGT-delivered HGF also stri

We propose the use of a peripheral blood mononuclear cell therapy based on cell NGAL release to be used in the clinical setting for acute kidney injury (AKI) and the derived fibrosis. First, we designed a procedure whereby PBMC overexpress NGAL and anti-inflammatory agents when subjected to repetitive anoxia/reoxygenation (PBMC (A/R)). Using an in vivo AKI model, we observed that PBMC(A/R) reduces BUN and creatinine levels in blood and inflammation, enhances anti-inflammation, induces proliferation of tubular epithelial cells and reduces AKI-induced fibrosis. Flow cytometry analysis evidenced that monocytes are the only cells accumulated in the injured kidney and phenotype analysis of freshly isolated kidney macrophages, revealed that the healing phenotype is maintained the time needed for recovery. NGAL release from PBMC(A/R) determines the beneficial effect of the therapy since administration of a NGAL antibody previous to the therapy or injection of PBMC(A/R) obtained from NGAL KO animals abolished the ben

Senescent cells have deleterious effects on the tissue microenvironment through proinflammatory senescence-associated secretory phenotypes; meanwhile, the onset of glomerulonephritis is predominant in younger adults. To clarify the influence of aging on the onset and development of glomerulonephritis, we used a murine model of antibody-mediated nephritis. Sheep nephrotoxic serum was administered in C57BL/6J mice at 12 weeks (adult) or 18 months old (aged) after pre-immunization with sheep IgG. Depositions of sheep IgG and autologous mouse IgG along the glomerular basement membrane and the serum titer of anti-sheep IgG-specific mouse IgG were similar between adult and aged mice. However, kidney injury was depressed in aged mice, accompanied by reduced macrophage infiltration in the glomeruli. The mRNA expression of most chemokines involved in monocyte/macrophage chemotaxis was not different between adult and aged mice, but the cell surface expression of C-C chemokine receptor (CCR) 1 and CCR2 was down-regulate

Prolyl hydroxylase (PHD) inhibitors are being developed as alternatives to recombinant human erythropoietin (rHuEPO) for the treatment of anemia in patients with chronic kidney disease (CKD). However, the effects of PHD inhibitors and rHuEPO on blood pressure and CKD in animal models susceptible to hypertension and nephropathy have not been studied. The present study compared the effects of dimethyloxaloylglycine (DMOG), a PHD inhibitor, and rHuEPO on the development of hypertension and renal injury in Dahl salt-sensitive rats fed an 8% salt diet for 3 weeks. DMOG and rHuEPO were equally effective at raising hemoglobin levels. Systolic blood pressure rose to a greater extent in rHuEPO-treated rats (267 +/- 10 vs. 226 +/- 4 mm Hg) than in rats given DMOG (189 +/- 8 mm Hg). Urinary protein excretion increased to 568 +/- 54 versus 353 +/- 25 mg/day in rats treated with rHuEPO and vehicle; however, it only rose to 207 +/- 21 mg/day in rats receiving DMOG. DMOG significantly attenuated the degree of glomeruloscler

End-stage kidney disease, the most advanced stage of chronic kidney disease (CKD), requires renal replacement therapy or kidney transplant to sustain life. To accomplish durable dialysis access, the creation of an arteriovenous fistula (AVF) has emerged as a preferred approach. Unfortunately, a significant proportion of patients that receive an AVF experience some form of hand dysfunction; however, the mechanisms underlying these side effects are not understood. In this study, we used nuclear magnetic resonance spectroscopy to investigate the muscle metabolome following iliac AVF placement in mice with CKD. To induce CKD, C57BL6J mice were fed an adenine-supplemented diet for 3 wk and then randomized to receive AVF or sham surgery. Two weeks following surgery, the quadriceps muscles were rapidly dissected and snap frozen for metabolite extraction and subsequent nuclear magnetic resonance analysis. Principal component analysis demonstrated clear separation between groups, confirming a unique metabolome in mice

Chronic kidney disease (CKD) results in the impaired filtration of metabolites, which may be toxic or harmful to organs/tissues. The objective of this study was to perform unbiased H-1 nuclear magnetic resonance (NMR)-based metabolomics profiling of tissues from mice with CKD. Five-month-old male C57BL6J mice were placed on either a casein control diet or adenine-supplemented diet to induce CKD for 24 weeks. CKD was confirmed by significant increases in blood urea nitrogen (24.1 +/- 7.7 vs. 105.3 +/- 18.3 mg/dL, p < 0.0001) in adenine-fed mice. Following this chronic adenine diet, the kidney, heart, liver, and quadriceps muscles were rapidly dissected; snap-frozen in liquid nitrogen; and the metabolites were extracted. Metabolomic profiling coupled with multivariate analyses confirm clear separation in both aqueous and organic phases between control and CKD mice. Severe energetic stress and apparent impaired mitochondrial metabolism were observed in CKD kidneys evidenced by the depletion of ATP and NAD(+), al

The fatigue spreads among the people who live under stressful life and brings about a negative impact on physical function. Here we evaluated the anti-fatigue effects of fermented porcine placenta (FPP) and main constituents, lysine (Lys) and leucine (Leu) with treadmill stress test and forced swimming test (FST) in animal models. The mice were administrated with FPP, Lys, and Leu for 21 days. After treadmill exercise, FPP, Lys, and Leu significantly reduced fatigue-related biochemical parameters, including lactate, lactate dehydrogenase, glucose, creatine kinase, urea nitrogen, cortisol, and pro-inflammatory cytokines, whereas superoxide dismutase activity and glycogen levels were significantly increased by FPP, Lys, and Leu. In the FST, FPP, Lys, and Leu significantly decreased immobility times and up-regulated brain-derived neurotrophic factor expression in brain. Furthermore, FPP, Lys, and Leu significantly decreased production of tumor necrosis factor-kappa B, interleukin (IL)-6, IL-1, and IL-4 through b

OBJECTIVE: Hemodialysis access-related hand dysfunction is a common clinical feature of patients with chronic kidney disease (CKD) after arteriovenous fistula (AVF) placement. The heterogeneity in symptoms and the lack of a predictive association with changes in hemodynamic alterations precipitated by the AVF suggest that other factors are involved in the mechanisms responsible for causing hand and limb dysfunction postoperatively. To the best of our knowledge, no suitable animal models have provided a platform for performing preclinical experiments designed to elucidate the biologic drivers of access-related hand dysfunction. Therefore, our objective was to develop a novel murine AVF model that could be used to study dialysis access-related limb dysfunction. METHODS: Male 8-week-old C57BL/6J mice (n = 15/group) were exposed to either an adenine-supplemented diet to induce CKD or casein-based chow (control). Four weeks after the diet intervention, the mice were randomly assigned to receive an iliac AVF (n = 1

Preclinical animal models of chronic kidney disease (CKD) are critical to investigate the underlying mechanisms of disease and to evaluate the efficacy of novel therapeutics aimed to treat CKD-associated pathologies. The objective of the present study was to compare the adenine diet and 5/6 nephrectomy (Nx) CKD models in mice. Male and female 10-wk-old C57BL/6J mice (n = 5-9 mice/sex/group) were randomly allocated to CKD groups (0.2-0.15% adenine-supplemented diet or 5/6 Nx surgery) or the corresponding control groups (casein diet or sham surgery). Following the induction of CKD, the glomerular filtration rate was reduced to a similar level in both adenine and 5/6 Nx mice (adenine diet-fed male mice: 81.1 +/- 41.9 mu L/min vs. 5/6 Nx male mice: 160 +/- 80.9 mu L/min, P = 0.5875; adenine diet-fed female mice: 112.9 +/- 32.4 mu L/min vs. 5/6 Nx female mice: 107.0 +/- 45.7 mu L/min, P = 0.9995). Serum metabolomics analysis indicated that established uremic toxins were robustly elevated in both CKD models, althou

Background: Innate immunity including macrophages (M phi) in lupus nephritis (LN) has been gaining attention, but roles of M phi in LN remain uncertain.  Methods: Immunohistochemical staining was performed to determine CD68, CD163, heme oxygenase (HO)-1 (a stress-inducible heme-degrading enzyme with anti-inflammatory property), pSTAT1, and CMAF-expressing M phi in the glomeruli of patients with LN. Effects of type I interferons on the expression levels of CD163, HO-1, BTB and CNC homology 1 (Bach1; a transcriptional HO-1 repressor), interleukin (IL)-6, and IL-10 by human M2-like M phi, which were differentiated in vitro from peripheral monocytes with macrophage colony-stimulating factor, were assessed by RT-PCR and immunocytostaining. Clinical manifestations, anti-double-stranded DNA (anti-dsDNA), and local HO-1 expression were compared in Bach1-deficient and wild-type MRL/lpr mice.  Results: The number of glomerular M2-like M phi correlated with the amounts of proteinuria in patients with LN. Unlike monocyte

Saliva can be used as an alternative diagnostic fluid enabling easy and non-invasive disease monitoring. Urea and creatinine can be measured in saliva and both were shown to be increased in renal failure. However, the dynamics of these markers during the development of kidney diseases is unknown. We aimed to describe the dynamics of salivary urea and creatinine in various animal models of acute kidney injury (AKI) and chronic kidney disease (CKD) and in patients with different stages AKI or CKD. Ninety Wistar rats underwent bilateral nephrectomy (BNX), ischemia-reperfusion injury (IRI) or glycerol-induced kidney injury to model AKI. CKD was modelled using 5/6 nephrectomy. In the clinical part 57 children aged 12.6 +/- 4.9 years with AKI (n=11) or CKD (n=46) and 29 healthy controls (aged 10.2 +/- 3.7 years) were enrolled. Saliva and blood samples were collected in both, animal experiments and the human study. In animal models of AKI, plasma urea and creatinine were higher than in controls. An increase of saliv

Nicotinamide adenine dinucleotide (NAD(+)) supplies energy for deoxidation and anti-inflammatory reactions fostering the production of adenosine triphosphate (ATP). The kidney is an essential regulator of body fluids through the excretion of numerous metabolites. Chronic kidney disease (CKD) leads to the accumulation of uremic toxins, which induces chronic inflammation. In this study, the role of NAD(+) in kidney disease was investigated through the supplementation of nicotinamide (Nam), a precursor of NAD(+), to an adenine-induced CKD mouse model. Nam supplementation reduced kidney inflammation and fibrosis and, therefore, prevented the progression of kidney disease. Notably, Nam supplementation also attenuated the accumulation of glycolysis and Krebs cycle metabolites that occurs in renal failure. These effects were due to increased NAD(+) supply, which accelerated NAD(+)-consuming metabolic pathways. Our study suggests that Nam administration may be a novel therapeutic approach for CKD prevention.

Chronic kidney disease (CKD) is strongly associated with increased cardiovascular risk. Impaired endothelial function, a key initiating step in the pathogenesis of cardiovascular disease, has been reported in patients with CKD, but the mechanisms responsible for endothelial dysfunction in CKD remain elusive. Emerging evidence reveals that trimethylamine-N-oxide (TMAO), a gut microbiota-generated metabolite, is involved in the pathogenesis of many cardiovascular diseases. Circulating TMAO is elevated in CKD. Here we tested the hypothesis that elevated TMAO plays a contributory role in the pathogenesis of endothelial dysfunction in CKD. Rats underwent 5/6 nephrectomy to induce CKD or sham operation, and were treated with 1.0% 3,3-Dimethyl-l-butanol (DMB, an inhibitor of trimethylamine formation) or vehicle. Eight weeks after nephrectomy and DMB treatment, circulating TMAO levels were markedly elevated in CKD-vehicle rats compared with sham-vehicle rats, but were reduced in CKD-DMB rats. Acetylcholine-induced en

Epithelial-mesenchymal transition (EMT) contributes significantly to interstitial matrix deposition in diabetic kidney disease (DKD). However, detection of EMT in kidney tissue is impracticable, and anti-EMT therapies have long been hindered. We reported that phosphatase and tensin homolog (PTEN) promoted transforming growth factor beta 1 (TGF-beta), sonic hedgehog (SHH), connective tissue growth factor (CTGF), interleukin 6 (IL-6), and hyperglycemia-induced EMT when PTEN was modified by a MEX3C-catalyzed K27-linked polyubiquitination at lysine 80 (referred to as PTENK27-polyUb). Genetic inhibition of PTENK27-polyUb alleviated Col4a3 knockout-, folic acid-, and streptozotocin-induced (STZ-induced) kidney injury. Serum and urine PTENK27-polyUb concentrations were negatively correlated with glomerular filtration rate (GFR) for diabetic patients. Mechanistically, PTENK27-polyUb facilitated dephosphorylation and protein stabilization of TWIST, SNAI1, and YAP in renal epithelial cells, leading to enhanced EMT. We 

Accumulating evidence has implicated that berberine (BBR) has a beneficial effect on diabetic kidney disease (DKD), but its mechanism is not clear. The aim of this study was to assess whether berberine could alleviate tubulointerstitial fibrosis and attenuate epithelial-to-mesenchymal transition (EMT) and its possible molecular mechanism. High-fat diet (HFD) followed by injection of STZ was used to induce diabetic rats in vivo. After the onset of diabetes, rats were treated with either BBR or saline for 12 weeks. In vitro, the human renal proximal tubular epithelial cell line (HK-2) was exposed to high glucose, with or without BBR. The influence of berberine on renal tubulointerstitial histological changes, markers of epithelial-to-mesenchymal transition (EMT) and (NOD-like receptor pyrin domain-containing protein 3) NLRP3 inflammasome expression were examined. Results showed that in vivo, BBR could significantly ameliorate microalbumin and renal pathologic changes in diabetic rats. Immunofluorescence showed 

We evaluated the effects of supplementation with oral l-glutamine in Walker-256 tumor-bearing rats. A total of 32 male Wistar rats aged 54 days were randomly divided into four groups: rats without Walker-256 tumor, that is, control rats (C group); control rats supplemented with l-glutamine (CG group); Walker-256 tumor rats without l-glutamine supplementation (WT group); and WT rats supplemented with l-glutamine (WTG group). l-Glutamine was incorporated into standard food at a proportion of 2 g/100 g (2%). After 10 days of the experimental period, the jejunum and duodenum were removed and processed. Protein expression levels of key enzymes of gluconeogenesis, that is, phosphoenolpyruvate carboxykinase and glucose-6-phosphatase, were analyzed by western blot and immunohistochemical techniques. In addition, plasma corticosterone, glucose, insulin, and urea levels were evaluated. The WTG group showed significantly increased plasma glucose and insulin levels ( p < 0.05); however, plasma corticosterone and urea rem

This manuscript was sent to Joyce Bischoff, Guest Editor, for review by expert referees, editorial decision, and final disposition. Final decisions were approved by Jane Leopold, Guest Editor-in-Chief.

Our bodies turn over billions of cells daily via apoptosis and are in turn cleared by phagocytes via the process of efferocytosis." Defects in efferocytosis are now linked to various inflammatory diseases. Here, we designed a strategy to boost efferocytosis, denoted "chimeric receptor for efferocytosis" (CHEF). We fused a specific signaling domain within the cytoplasmic adapter protein ELMO1 to the extracellular phosphatidylserine recognition domains of the efferocytic receptors BAI1 or TIM4, generating BELMO and TELMO, respectively. CHEF-expressing phagocytes display a striking increase in efferocytosis. In mouse models of inflammation, BELMO expression attenuates colitis, hepatotoxicity, and nephrotoxicity. In mechanistic studies, BELMO increases ER-resident enzymes and chaperones to overcome protein-folding-associated toxicity, which was further validated in a model of ER-stress-induced renal ischemia-reperfusion injury. Finally, TELMO introduction after onset of kidney injury significantly reduced fibrosi

In the present study, rat liver acellular scaffolds were used as biological support to guide the differentiation of human liver stem-like cells (HLSC) to hepatocytes. Once recellularized, the scaffolds were maintained for 21 days in different culture conditions to evaluate hepatocyte differentiation. HLSC lost the embryonic markers (alpha-fetoprotein, nestin, nanog, sox2, Musashi1, Oct 3/4, and pax2), increased the expression of albumin, and acquired the expression of lactate dehydrogenase and three subtypes of cytochrome P450. The presence of urea nitrogen in the culture medium confirmed their metabolic activity. In addition, cells attached to tubular remnant matrix structures expressed cytokeratin 19, CD31, and vimentin. The rat extracellular matrix (ECM) provides not only a favorable environment for differentiation of HLSC in functional hepatocytes (hepatocyte like) but also promoted the generation of some epithelial-like and endothelial-like cells. When fibroblast growth factor-epidermal growth factor or 

d-allulose is a rare sugar that has been reported to possess anti-hyperglycemic effects. In the present study, we hypothesized that d-allulose is effective in attenuating the progression of diabetic nephropathy in the Otsuka Long-Evans Tokushima Fatty (OLETF) rat model of type 2 diabetes mellitus. Drinking water with or without 3% d-allulose was administered to OLETF rats for 13 weeks. Long-Evans Tokushima Otsuka rats that received drinking water without d-allulose were used as non-diabetic control rats. d-allulose significantly attenuated the increase in blood glucose levels and progressive mesangial expansion in the glomerulus, which is regarded as a characteristic of diabetic nephropathy, in OLETF rats. d-allulose also attenuated the significant increases in renal IL-6 and tumor necrosis factor-alpha mRNA levels in OLETF rats, which is a proinflammatory parameter. Additionally, we showed that d-allulose suppresses mesangial matrix expansion, but its correlation with suppressing renal inflammation in OLETF 

Ectopic calcification is a risk of cardiovascular disease in chronic kidney disease (CKD) patients, and impaired endothelial nitric oxide synthase (eNOS) is involved in the CKD complications. However, whether eNOS dysfunction is a cause of ectopic calcification in CKD remains to be elucidated. To address this issue, we investigated the role of eNOS in ectopic calcification in mice with renal injury caused by an adenine and high-phosphorus (Ade + HP) diet. DBA/2J mice, a calcification-sensitive strain, were fed Ade thorn HP for 3 weeks. Expression levels of eNOS-related genes were reduced significantly in their calcified aorta. C57BL/6J is a calcification-resistant strain, and wild-type mice showed mild calcified lesions in the aorta and kidney when given an Ade thorn HP diet for 4 weeks. In contrast, a lack of eNOS led to the development of severe aortic calcification accompanied by an increase in runt-related transcription factor 2, an osteochondrogenic marker. Increased renal calcium deposition and the tubu

Aims: Endothelin (ET)-1 is the best known potent vasoconstrictor and has been implicated in pathogenesis of sepsis-associated acute kidney injury (AKI) in human or lipopolysaccharide (LPS)-induced AKI in animal models. We have previously shown that ET-1 is highly up-regulated in renal tissues and in plasma after LPS administration. Here, we investigated whether landiolol hydrochloride, an ultra-short-acting beta-blocker, can play an important role in ameliorating levels of LPS-induced up-regulation of renal HIF-1 alpha-ET-1 system and inflammatory cytokines in a rat model of endotoxemia.  Main methods: Male Wistar rats at 8 weeks of age were either administered with: a) lipopolysaccharide (LPS) only for three hours (3 h) or b) LPS, followed by continuous administration of landiolol for 3 h; c) third group was only treated with vehicle.  Key findings: At 3 h after LPS administration there was: a) minimal injury in kidney tissues; b) circulatory levels of creatinine, blood urea nitrogen and NGAL increased and c

Reducing antibiotic usage among livestock animals to prevent antimicrobial resistance has become an urgent issue worldwide. This study evaluated the effects of administering chlortetracycline (CTC), a versatile antibacterial agent, on the performance, blood components, fecal microbiota, and organic acid concentrations of calves. Japanese Black calves were fed with milk replacers containing CTC at 10 g/kg (CON group) or 0 g/kg (EXP group). Growth performance was not affected by CTC administration. However, CTC administration altered the correlation between fecal organic acids and bacterial genera. Machine learning (ML) methods such as association analysis, linear discriminant analysis, and energy landscape analysis revealed that CTC administration affected populations of various types of fecal bacteria. Interestingly, the abundance of several methane-producing bacteria at 60 days of age was high in the CON group, and the abundance of Lachnospiraceae, a butyrate-producing bacterium, was high in the EXP group. F

Fibrosis-driven solid organ failure is an enormous burden on global health. Spiny mice (Acomys) are terrestrial mammals that can regenerate severe skin wounds without scars to avoid predation. Whether spiny mice also regenerate internal organ injuries is unknown. Here, we show that despite equivalent acute obstructive or ischemic kidney injury, spiny mice fully regenerate nephron structure and organ function without fibrosis, whereas C57BI/6 or CD1 mice progress to complete organ failure with extensive renal fibrosis. Two mechanisms for vertebrate regeneration have been proposed that emphasize either extrinsic (pro-regenerative macrophages) or intrinsic (surviving cells of the organ itself) controls. Comparative transcriptome analysis revealed that the Acomys genome appears poised at the time of injury to initiate regeneration by surviving kidney cells, whereas macrophage accumulation was not detected until about day 7. Thus, we provide evidence for rapid activation of a gene expression signature for regenera



Background Galectin-9 (Gal-9) is a multifunctional lectin that moderates inflammation and organ damage. In this study, we tested whether Gal-9 has a protective role in the pathogenesis of endotoxemic acute kidney injury. Methods We examined the levels of Gal-9 in control mice after lipopolysaccharide (LPS) administration. We developed Gal-9 knockout (KO) mice that lack Gal-9 systemically and evaluated the role of Gal-9 in LPS-induced proinflammatory cytokines, vascular permeability, and renal injury. Results Gal-9 levels were increased in the plasma, kidney, and spleen within 4 h after LPS administration to wild-type mice. Gal-9 deficiency did not affect the LPS-induced increase in plasma tumor necrosis factor-alpha levels at 1 h or vascular permeability at 6 h. Lower urine volume and reduced creatinine clearance were observed in Gal-9-KO mice compared with wild-type mice after LPS administration. Gal-9-KO mice had limited improvement in urine volume after fluid resuscitation compared with wild-type mice. LPS

Preemptive treatment with mesenchymal stem cells (MSCs) can attenuate cisplatin-induced acute kidney injury (AKI). However, it is uncertain whether MSC treatment after the development of renal dysfunction prevents AKI progression or if MSC immunomodulatory properties contribute to MSC therapy. In this study, human umbilical cord blood (hUGB)-derived MSCs were used to compare the effects and mechanisms of early and late MSC therapy in a murine model. After cisplatin injection into C57BL/6 mice, hUCB-MSCs were administered on day 1 (early treatment) or day 3 (late treatment). With early treatment, cisplatin nephrotoxicity was attenuated as evidenced by decreased blood urea nitrogen (BUN) and reduced apoptosis and tubular injury scores on day 3. Early treatment resulted in downregulation of intrarenal monocyte chemotactic protein-1. and IL-6 expression and upregulation of IL-10 and VEGF expression. Flow cytometric analysis showed similar populations of infiltrated immune cells in both groups; however, regulatory

Progressive tubulointerstitial fibrosis may occur after acute kidney injury due to persistent inflammation. Purinergic signaling by 5'-ectonucleotidase, CD73, an enzyme that converts AMP to adenosine on the extracellular surface, can suppress inflammation. The role of CD73 in progressive kidney fibrosis has not been elucidated. We evaluated the effect of deletion of CD73 from kidney perivascular cells (including pericytes and/or fibroblasts of the Foxd1(+) lineage) on fibrosis. Perivascular cell expression of CD73 was necessary to suppress inflammation and prevent kidney fibrosis in Foxd1CreCD73(fl/fl )mice evaluated 14 days after unilateral ischemia-reperfusion injury or folic acid treatment (250 mg/kg). Kidneys of Foxd1 CreCD73(fl/fl) mice had greater collagen deposition, expression of proinfiammatory markers (including various macrophage markers), and platelet-derived growth factor recepetor-beta-immunoreactivity than CD7(fl/fl) mice. Kidney dysfunction and fibrosis were rescued by administration of solubl

Elevated ambient temperature causes heat stress in pigs, resulting in reduced animal performance. To better understand tissue responses to heat stress in pigs, we conducted a study in which pigs were subjected to four treatments: acute (24 h) heat stress (AHS) at 35 degrees C +/- 1 ambient temperature, chronic (7 d) heat stress at 35 degrees C +/- 1 (HS) or normal ambient temperature (20 degrees C +/- 1) for 7 d with ad-libitum feeding (Con) or with pair-feeding to the feed intake (FI) of the HS pigs (PF). Heat stress decreased FI by approximately 36% and 64% in HS and AHS treatments respectively, compared with Con (P < 0.01). Concentration of free fatty acids (FFA) was elevated in AHS compared to HS (P = 0.031). Serum insulin concentration was lower in PF than Con (P = 0.045). Blood urea nitrogen (BUN) concentration was elevated in HS compared with Con and PF (P = 0.008), but lower (P < 0.021) in AHS compared to HS. In the subcutaneous adipose tissue, the mRNA and protein abundance of PCK1 were higher (P < 0

High-mobility group box 1 (HMGB1) undergoes acetylation, nuclear-to-cytoplasmic translocation, and release from stressed kidneys, unleashing a signaling cascade of events leading to systemic inflammation. Here, we tested whether the deacetylase activity of Sirtuin1 (SIRT1) participates in regulating nuclear retention of HMGB1 to ultimately modulate damage signaling initiated by HMGB1 secretion during stress. When immunoprecipitated acetylated HMGB1 was incubated with SIRT1, HMGB1 acetylation decreased by 57%. Proteomic analysis showed that SIRT1 deacetylates HMGB1 at four lysine residues (55, 88, 90, and 177) within the proinflammatory and nuclear localization signal domains of HMGB1. Genetic ablation or pharmacological inhibition of SIRT1 in endothelial cells increased HMGB1 acetylation and translocation. In vivo, deletion of SIRT1 reduced nuclear HMGB1 while increasing its acetylation and release into circulation during basal and ischemic conditions, causing increased renal damage. Conversely, resveratrol p

Background: Mesenchymal stromal cells (MSCs) and renal stem/progenitors improve the recovery of acute kidney injury (AKI) mainly through the release of paracrine mediators including the extracellular vesicles (EVs). Several studies have reported the existence of a resident population of MSCs within the glomeruli (Gl-MSCs). However, their contribution towards kidney repair still remains to be elucidated. The aim of the present study was to evaluate whether Gl-MSCs and Gl-MSC-EVs promote the recovery of AKI induced by ischemia-reperfusion injury (IRI) in SCID mice. Moreover, the effects of Gl-MSCs and Gl-MSC-EVs were compared with those of CD133(+) progenitor cells isolated from human tubules of the renal cortical tissue (T-CD133(+) cells) and their EVs (T-CD133(+)-EVs).  Methods: IRI was performed in mice by clamping the left renal pedicle for 35 minutes together with a right nephrectomy. Immediately after reperfusion, the animals were divided in different groups to be treated with: Gl-MSCs, T-CD133(+) cells, 

Background: Argininosuccinate synthase (ASS) 1 is a urea cycle enzyme that catalyzes the conversion of citrulline and aspartate to argininosuccinate. Mutations in the ASS1 gene cause citrullinemia type I, a rare autosomal recessive disorder characterized by neonatal hyperammonemia, elevated citrulline levels, and early neonatal death. Treatment for this disease is currently restricted to liver transplantation; however, due to limited organ availability, substitute therapies are required. Recently, extracellular vesicles (EVs) have been reported to act as intercellular transporters carrying genetic information responsible for cell reprogramming. In previous studies, we isolated a population of stem cell-like cells known as human liver stem cells (HLSCs) from healthy liver tissue. Moreover, EVs derived from HLSCs were reported to exhibit regenerative effects on the liver parenchyma in models of acute liver injury. The aim of this study was to evaluate whether EVs derived from normal HLSCs restored ASS1 enzymati

This study examined the effect of feeding yeast cell wall (YCW) products on the metabolic responses of newly-received feedlot cattle to an endotoxin challenge. Heifers were separated into treatment groups receiving either a Control diet, YCW-A or YCW-C, and were fed for 52 d. Heifers were weighed on d 0, 14, 36, 38 and 52. On d 37 heifers were challenged i.v. with LPS [0.5 microg/kg body weight (BW)] and blood samples were collected relative to LPS challenge. Heifer BW increased from d 0 to 36 and from d 38 to 52, but was not affected by treatment. Post-LPS, glucose concentrations increased and were less in YCW-A than Control and YCW-C heifers. Pre-LPS, insulin concentrations were greater in YCW-A and YCW-C than Control heifers. Post-LPS, insulin concentrations increased with YCW-C having greater insulin than Control heifers. Pre-LPS, NEFA concentrations tended to be less in YCW-C than Control heifers. Post-LPS non-esterified fatty acids (NEFA) concentrations were less in YCW-C than Control and YCW-A heifers.

Available energy plays a critical role in the initiation and maintenance of an immune response to a pathogen, a process that is further altered by activation of the stress system. This study was designed to determine the effect of an acute vs chronic stress model on the metabolic response to vaccination in naive beef steers. Steers (pi = 32; 209 +/- 8 kg) were blocked by body weight (BW) and randomly assigned to one of three treatments: 1) Chronic stress (CHR), 0.5 mg/kg BW dexamethasone (DEX) administered i.v. at 1000 h on day 3 to day 0; 2) Acute stress (ACU), 0.5 mg/kg BW DEX administered i.v. at 1000 h on day 0 only; or 3) Control (CON), no DEX. On day -4, steers were fitted with jugular vein catheters and moved into individual bleeding stalls in an environmentally-controlled facility. Blood samples were collected at -74, -50, and -26 h, at 0.5-h intervals from -4 to 6 h, and at 12, 24, 36, 48, and 72 h relative to vaccination with a combination vaccine (Pyramid 5 + Presponse SQ, Boehringer Ingelheim Anim

Elevated circulating uremic toxins are associated with a variety of symptoms and organ dysfunction observed in patients with chronic kidney disease (CKD). Indoxyl sulfate (IS) and p-cresyl sulfate (PCS) are representative uremic toxins that exert various harmful effects. We recently showed that IS induces metabolic alteration in skeletal muscle and causes sarcopenia in mice. However, whether organ-specific accumulation of IS and PCS is associated with tissue dysfunction is still unclear. We investigated the accumulation of IS and PCS using liquid chromatography/tandem mass spectrometry in various tissues from mice with adenine-induced CKD. IS and PCS accumulated in all 15 organs analyzed, including kidney, skeletal muscle, and brain. We also visualized the tissue accumulation of IS and PCS with immunohistochemistry and mass spectrometry imaging techniques. The oral adsorbent AST-120 prevented some tissue accumulation of IS and PCS. In skeletal muscle, reduced accumulation following AST-120 treatment resulted 

Amphiregulin (AREG) is a transmembrane glycoprotein recently implicated in kidney fibrosis. Previously, we reported that the AREG-targeting Self-Assembled-Micelle inhibitory RNA (SAMiRNA-AREG) alleviated fibrosis by stably silencing the AREG gene, and reduced the side effects of conventional siRNA treatment of pulmonary fibrosis. However, the therapeutic effect of SAMiRNA-AREG in renal fibrosis has not been studied until now. We used two animal models of renal fibrosis generated by a unilateral ureteral obstruction (UUO) and an adenine diet (AD) to investigate whether SAMiRNA-AREG inhibited renal fibrosis. To investigate the delivery of SAMiRNA-AREG to the kidney, Cy5-labeled SAMiRNA-AREG was injected into UUO- and AD-induced renal fibrosis models. In both kidney disease models, SAMiRNA-AREG was delivered primarily to the damaged kidney. We also confirmed the protective effect of SAMiRNA-AREG in renal fibrosis models. SAMiRNA-AREG markedly decreased the UUO- and AD-induced AREG mRNA expression. Furthermore, t

Apoptosis of renal tubular and glomerular cells during kidney disease involves activation of Fas ligand (FasL)-dependent death pathway. The significance of FasL in neonates with septic acute kidney injury (AKI) is unresolved, but an increase in renal FasL production, and/or infiltration of circulating FasL into the kidneys may occur following initial septic insult. Here, we examined whether soluble Fas ligand (sFasL) levels are altered during early phase of septic AKI in neonates. Six hours of polymicrobial sepsis elicited by cecal ligation and puncture (CLP) elevated serum Creactive protein (CRP) (a bacteremia and sepsis marker) concentration in anesthetized and mechanically ventilated neonatal pigs. Serum creatinine and urea nitrogen concentrations were increased by similar to 39% and 46%, respectively, following 6 h of CLP in the pigs. The urinary level of NGAL, an early marker of AKI was also elevated by similar to 71% in the septic pigs. The basal concentration of sFasL in the serum and urine of neonatal

Organ toxicity, including kidney injury, limits the use of cisplatin for the treatment of multiple human cancers. Hence, interventions to alleviate cisplatin-induced nephropathy are of benefit to cancer patients. Recent studies have demonstrated that pharmacological inhibition of the Notch signaling pathway enhances cisplatin efficacy against several cancer cells. However, whether augmentation of the anti-cancer effect of cisplatin by Notch inhibition comes at the cost of increased kidney injury is unclear. We show here that treatment of mice with cisplatin resulted in a significant increase in Notch ligand Delta-like 1 (Dll1) and Notch1 intracellular domain (N1ICD) protein expression levels in the kidneys. N-[N-(3,5-difluorophenacetyl)-L-alanyl]-S-phenylglycine t-butyl ester (DAPT), a gamma-secretase inhibitor reversed cisplatin-induced increase in renal N1ICD expression and plasma or urinary levels of predictive biomarkers of acute kidney injury (AKI). DAPT also mitigated cisplatin-induced tubular injury an

Feeding corn dried distillers grains with solubles (DDGS) in low crude protein (CP) diets could limit N waste in lactating cows. However, it also could possibly reduce metabolizable AA supply, especially Lys, and compromise milk production. Therefore, the objective of this study was to evaluate the effects of feeding supplemental blends of rumen undegradable protein (RUP) and rumen-protected (RP) AA in a low compared with high CP diet containing corn DDGS on milk production and selected measures of N utilization. Six multiparous Holstein cows (619.3 +/- 49.8 kg of body weight; 26.8 +/- 6.2 d in milk) were subjected to a split-plot, 3 x 3 Latin square design (21-d periods) with dietary CP content [low (14.6%; LP) or high (16.6%; HP)] as the whole-plot factor, and blend of RUP and RP-AA [control (CON), no supplement; blend A (0.11 kg/cow per d); or blend B (0.45 kg/cow per d)] as the sub-plot factor. All diets contained 10% corn DDGS; blends of RUP and RP-AA were top-dressed during morning feeding. There was no

Inflammation is central to heart failure progression. Innate immune signaling increases expression of the transmembrane proteoglycan syndecan-4 in cardiac myocytes and fibroblasts, followed by shedding of its ectodomain. Circulating shed syndecan-4 is increased in heart failure patients, however the pathophysiological and molecular consequences associated with syndecan-4 shedding remain poorly understood. Here we used lipopolysaccharide (LPS) challenge to investigate the effects of syndecan-4 shedding in the heart.  Wild-type mice (10 mg/kg, 9 h) and cultured neonatal rat cardiomyocytes and fibroblasts were subjected to LPS challenge. LPS increased cardiac syndecan-4 mRNA without altering full-length protein. Elevated levels of shedding fragments in the myocardium and blood from the heart confirmed syndecan-4 shedding in vivo. A parallel upregulation of ADAMTS1, ADAMTS4 and MMP9 mRNA suggested these shedding enzymes to be involved. Echocardiography revealed reduced ejection fraction, diastolic tissue velocity

Renal ischemia/reperfusion (I/R) injury is a major clinical problem because it can cause acute kidney injury (AKI) or lead to the transition from AKI to chronic kidney disease (CKD). Oxidative stress, which involves the production of reactive oxygen species (ROS), plays an important role in the development and exacerbation of I/ R-induced kidney injury. However, we have previously reported that lecithinized superoxide dismutase (PCSOD), a SOD derivative with high tissue affinity and high stability in plasma, has beneficial effects in various disease models because of its inhibitory effect on ROS production. Therefore, we aimed to determine the effects of intravenous PC-SOD administration in a mouse model of renal injury induced by I/R. PC-SOD markedly ameliorated the I/R-induced increases in markers of renal damage (urea nitrogen, creatinine, neutrophil gelatinase-associated lipocalin, and interleukin-6) and tubular necrosis 48 h after the intervention. We also found that PC-SOD significantly ameliorated the 

Seventy-two piglets (6.0 kg BW) were randomly distributed within six different dietary treatments to evaluate the effect of deoxynivalenol (DON) and the potential of four antioxidant feed additives in mitigating the adverse effects of DON on growth performances and oxidative status. Dietary treatments were as follows: control diet 0.8 mg/kg DON; contaminated diet (DON-contaminated diet) 3.1 mg/kg DON; and four contaminated diets, each supplemented with a different antioxidant feed additive, DON + vitamins, DON + organic selenium (Se)/glutathione (GSH), DON + quercetin, and DON + COMB (vitamins + Se/GSH + quercetin from the other treatments). Although DON was the main mycotoxin in the contaminated diet, this diet also contained 1.8 mg/kg of zearalenone (ZEN). The mycotoxin" effects therefore included the combined effect of these two mycotoxins, DON, and ZEN. The DON-ZEN ingestion did not affect growth performances, average daily gain (ADG), average daily feed intake (ADFI), and feed efficiency (G:F ratio), but

Chronic kidney disease (CKD) causes progressive skeletal myopathy involving atrophy, weakness, and fatigue. Mitochondria have been thought to contribute to skeletal myopathy; however, the molecular mechanisms underlying muscle metabolism changes in CKD are unknown. We employed a comprehensive mitochondrial phenotyping platform to elucidate the mechanisms of skeletal muscle mitochondrial impairment in mice with adenine-induced CKD. CKD mice displayed significant reductions in mitochondrial oxidative phosphorylation (OXPHOS), which was strongly correlated with glomerular filtration rate, suggesting a link between kidney function and muscle mitochondrial health. Biochemical assays uncovered that OXPHOS dysfunction was driven by reduced activity of matrix dehydrogenases. Untargeted metabolomics analyses in skeletal muscle revealed a distinct metabolite profile in CKD muscle including accumulation of uremic toxins that strongly associated with the degree of mitochondrial impairment. Additional muscle phenotyping f

Acute kidney injury (AM) management remains mainly supportive as no specific therapeutic agents directed at singular signaling pathways have succeeded in clinical trials. Here, we report that inhibition of thrombin-driven clotting and inflammatory signaling with use of locally-acting thrombin-targeted perfluorocarbon nanoparticles (PFC NP) protects renal vasculature and broadly modulates diverse inflammatory processes that cause renal ischemia reperfusion injury. Each PFC NP was complexed with similar to 13,650 copies of the direct thrombin inhibitor, PPACK (proline-phenylalanine-arginine-chloromethyl-ketone). Mice treated after the onset of AM with PPACK PFC NP exhibited downregulated VCAM-1, ICAM-1, PGD2 prostanoid, M-CSF, IL-6, and mast cell infiltrates. Microvascular architecture. tubular basement membranes, and brush border components were better preserved. Non-reperfusion was reduced as indicated by reduced red blood cell trapping and non-heme iron. Kidney function and tubular necrosis improved at 24 ho

Background: Plasma albumin (ALB) reflects protein nutritional status in rats, but it is not clear whether it is associated with dietary protein insufficiency in pregnant women and/or their risk of low birth weight delivery. This study aimed to investigate whether maternal serum ALB redox state reflects maternal protein nutritional status and/or is associated with infant birth weights. Methods: The relationship between the serum reduced ALB ratio and infant birth weight was examined in an observational study of 229 Japanese pregnant women. A rat model simulating fetal growth restriction, induced by protein-energy restriction, was used to elucidate the relationship between maternal nutritional status, maternal serum ALB redox state, and birth weight of the offspring. Results: In the human study, serum reduced ALB ratio in the third trimester was significantly and positively correlated with infant birth weight. In the rat study, serum reduced ALB ratio and birth weight in the litter decreased as the degree of pr

Background: Plasma albumin (ALB) redox state reflects protein nutritional status, but how it differs from other protein nutrition biomarkers remains to be fully elucidated.  Objective: This study aimed to delineate the characteristics of plasma ALB redox state as a protein nutrition biomarker.  Methods: Adult male Wistar rats were maintained on an AIN-93 M [14% casein, control (CT)] diet or an AIN-93 M-based 5% casein [low protein (LP)] diet ad libitum for 4 wk. Plasma samples were repeatedly obtained from the same rats at weeks 0-4, ALB redox state was determined by HPLC, and the concentrations of conventional protein nutrition biomarkers, ALB and transthyretin (TTR), were compared between the groups by Student t test. Body mass, relative muscle masses, plasma proteome, and plasma lipids at week 4 were also compared.  Results: Plasma ALB redox state shifted to a more oxidized state in the LP diet group compared with the CT diet group at weeks 1-4. The LP diet group also showed significantly lower plasma ALB 

Serotonin is known to regulate energy and calcium homeostasis in several mammalian species. The objective of this study was to determine if pre-partum infusions of 5-hydroxytryptophan (5-HTP), the immediate precursor to serotonin synthesis, could modulate energy homeostasis at the level of the hepatocyte in post-partum Holstein and Jersey dairy cows. Twelve multiparous Holstein cows and twelve multiparous Jersey cows were intravenously infused daily for approximately 7 d pre-partum with either saline or 1 mg/kg bodyweight of 5-HTP. Blood was collected for 14 d post-partum and on d30 post-partum. Liver biopsies were taken on d1 and d7 post-partum. There were no changes in the circulating concentrations of glucose, insulin, glucagon, non-esterified fatty acids, or urea nitrogen in response to treatment, although there were decreased beta-hydroxybutyrate concentrations with 5-HTP treatment around d6 to d10 post-partum, particularly in Jersey cows. Cows infused with 5-HTP had increased hepatic serotonin content a

Uremic cardiomyopathy is responsible for high morbidity and mortality rates among patients with chronic kidney disease (CKD), but the underlying mechanisms contributing to this complex phenotype are incompletely understood. Myocardial deformation analyses (ventricular strain) of patients with mild CKD have recently been reported to predict adverse clinical outcome. We aimed to determine if early myocardial dysfunction in a mouse model of CKD could be detected using ventricular strain analyses. CKD was induced in 5-week-old male 129X1/SvJ mice through partial nephrectomy (5/6Nx) with age-matched mice undergoing bilateral sham surgeries serving as controls. Serial transthoracic echocardiography was performed over 16 weeks following induction of CKD. Invasive hemodynamic measurements were performed at 8 weeks. Gene expression and histology was performed on hearts at 8 and 16 weeks. CKD mice developed decreased longitudinal strain (-25 +/- 4.2% vs. -29 +/- 2.3%; P = 0.01) and diastolic dysfunction (E/A ratio 1.2 

Background Uremic cardiomyopathy, characterized by left ventricular hypertrophy, diastolic dysfunction, and impaired myocardial strain, contributes to increased cardiovascular mortality in patients with CKD. Emerging evidence suggests a pathogenic role for T cells during chronic heart failure.  Methods To determine whether T cells contribute to uremic cardiomyopathy pathogenesis, we modeled this condition by inducing CKD via 5/6th nephrectomy in mice. We used flow cytometry to assess expression of markers of T cell memory or activation by lymphocytes from CKD mice and controls, as well as lymphocyte capacity for cytokine production. Flow cytometry was also used to quantify immune cells isolated from heart tissue. To test effects of T cell depletion on cardiac function, we gave CKD mice anti-CD3 antibody injections to deplete T cells and compared heart function (assessed by echocardiography) with that of controls. Finally, we correlated T cell phenotypes with structural and functional measures on clinically ac

Two treatments were evaluated in heifers to determine the effects of a yeast supplement on immune and metabolic responses to a combined (tandem viral-bacterial) respiratory disease challenge. Thirty-two beef heifers (325 +/- 20.1 kg BW) were selected from a larger population previously assigned to one of two treatments: Control (CON), receiving no yeast supplement in the diet, or yeast (YST), CON diet plus a combination live yeast (2.5 g.heifer(-1).d(-1)) and yeast cell wall (2.5 g.heifer(-1).d(-1)) supplement (Phileo Lesaffre Animal Care, Milwaukee, WI). Heifers were maintained on treatments for 31 d prior to the challenge. On day -3 all heifers were fitted with an indwelling vaginal temperature recording device, received an intranasal challenge with 2 x 10(8) plaque-forming units of bovine herpesvirus-1 (BHV-1), and placed in outdoor pens. On day 0, all heifers were fitted with an indwelling jugular catheter, challenged intratracheally with an average dose of 3.0 x 10(7) colony-forming units (cfu) of Mannhe

In an anti-glomerular basement membrane (GBM) glomerulonephritis (GN) model, GN-resistant Lewis rats naturally recover from early glomerular inflammation. Here we investigated recovery mechanisms for development of a potential immunotherapy for autoimmune GN. Our previous studies suggested that glomeruli-infiltrating leukocytes with a phenotype of CD8alphaalpha+CD11c+MHC-II+CD3- (GIL CD8alphaalpha+ cells) were responsible for recovery through induction of T-cell apoptosis. Now, we identified peripheral blood CD8alphaalpha+CD11c+MHC-II+CD3- cells (PBMC CD8alphaalpha+CD3- cells), which shared 9 markers with GIL CD8alphaalpha+ cells. Upon incubation, PBMC CD8alphaalpha+CD3- cells displayed a morphology resembling that of dendritic cells. Similar to GIL CD8alphaalpha+ cells, PBMC CD8alphaalpha+CD3- cells were capable of inducing T-cell apoptosis in vitro. Hence, PBMC CD8alphaalpha+CD3- cells were likely the precursor of GIL CD8alphaalpha+ cells. We next tested their potential in vivo function. PBMC CD8alphaalpha+

Aims: Podocyte apoptosis plays an important role in the pathogenesis of diabetic nephropathy (DN). Astragaloside IV (AS-IV) has been shown to protect against podocyte apoptosis. Here we aim to investigate the mechanism responsible for the protective effects of AS-IV.  Main methods: Diabetic db/db mice and high glucose (HG)-cultured podocytes were treated with AS-IV. Renal function and histopathological changes were measured to evaluate the therapeutic effects of AS-IV against DN. Adenovirus-mediated Klotho overexpression, Klotho siRNA, and PPAR gamma inhibitor were applied in vitro to investigate the potential mechanism. The expression levels of mRNA and proteins were analyzed by qRT-PCR, western blot or immunofluorescence. Intracellular ROS and mitochondrial superoxide were detected by DHE and MitoSOx Red, respectively. Cell apoptosis was evaluated by TUNEL staining and flow cytometry.  Key findings: AS-IV improved renal function and ameliorated podocyte injury in db/db mice accompanied with enhanced Klotho 

Patients with chronic kidney disease (CKD) commonly exhibit hypercoagulability. Increased levels of uremic toxins cause thrombogenicity by increasing tissue factor (TF) expression and activating the extrinsic coagulation cascade. TF is induced in monocytes and macrophages under pathological conditions, such as inflammatory diseases. However, the role of monocyte myeloid cell TF in CKD progression remains unclear. We aimed to clarify this issue, and the present study found that patients with CKD had elevated levels of D-dimer, a marker of fibrin degradation, which was associated with decreased estimated glomerular filtration rate and increased serum levels of uremic toxins, such as indoxyl sulfate. In vitro studies showed that several uremic toxins increased cellular TF levels in monocytic THP-1 cells. Mice with TF specifically deleted in myeloid cells were fed an adenine diet to cause uremic kidney injury. Myeloid TF deletion reduced tubular injury and pro-inflammatory gene expression in the kidneys of adenin

Immunosuppressive myeloid cells in the tumor microenvironment (TME) inhibit T-cell-mediated immune response and promote tumor progression. Therapeutically targeting both tumor cells and myeloid cells such as myeloid-derived suppressor cells (MDSCs), is expected to promote antitumor immunity. Gemcitabine (Gem) can serve as a chemotherapeutic drug and a MDSC-depleting agent. Aberrant activation of STAT3 promotes tumor cell growth and orchestrates the immunosuppressive activity of tumor-associated myeloid cells. Here we describe a strategy to kill tumor cells as well as inhibit the expansion and suppressive function of myeloid cells through the systemic delivery of gemcitabine monophosphate (GMP) and STAT3 siRNA (siSTAT3). To enhance their in vivo delivery efficiency, we formulate GMP and siSTAT3 into a lipid-coated calcium phosphate (LCP) nanoparticle and a liposome-protamine-hyaluronic acid (LPH) nanoparticle, respectively. Compared to the control and monotherapy groups, combined GMP and siSTAT3 nanoparticles 

For further research and application of Bioartificial liver systems (BAL), active proliferation capacity and full hepatic functionality of the biomaterials is mandatory. However, there are still no suitable cell lines meeting the requirements for an ideal cell source in BAL development that makes it necessary to explore other sources. Here, we constructed a new cell line derived from well-differentiated hepatocellular carcinoma tissues designated NHBL2. Immunol staining showed that NHBL2 possessed the capacity of synthesizing albumin and CYP2E1 and quantitative analysis showed that the albumin synthesis ability of NHBL2 was comparable to C3A while urea production was highly abundant of NHBL2 compared with that of C3A. Using gene expression microarray analysis, we found that the expression levels of a set of genes encoding Phase I and Phase II metabolizing enzymes as well as many others related to common bioconversion and metabolic processes were significantly higher in NHBL2 cell line than that in C3A. Moreov

Background:Despite major progress in stem cell therapy, our knowledge of the characteristics and tissue regeneration potency of long-term transported cells is insufficient. In a previous in vitro study, we established the optimal cell transport conditions for amniotic fluid stem cells (AFSCs). In the present study, the target tissue regeneration of long-term transported cells was validated in vivo.Methods:For renal regeneration, transported AFSCs were seeded on a poly(lactide-co-glycolide) scaffold and implanted in a partially resected kidney. The target tissue regeneration of the transported cells was compared with that of freshly harvested cells in terms of morphological reconstruction, histological microstructure reformation, immune cell infiltration, presence of induced cells, migration into remote organs, expression of inflammation/fibrosis/renal differentiation-related factors, and functional recovery.Results:The kidney implanted with transported cells showed recovery of total kidney volume, regeneratio

Macrophages hold great potential in cancer drug delivery because they can sense chemotactic cues and home to tumors with high efficiency. However, it remains a challenge to load large amounts of therapeutics into macrophages without compromising cell functions. This study reports a silica-based drug nanocapsule approach to solve this issue. The nanocapsule consists of a drug-silica complex filling and a solid silica sheath, and it is designed to minimally release drug molecules in the early hours of cell entry. While taken up by macrophages at high rates, the nanocapsules minimally affect cell migration in the first 6-12 h, buying time for macrophages to home to tumors and release drugs in situ. In particular, it is shown that doxorubicin (Dox) as a representative drug can be loaded into macrophages up to 16.6 pg per cell using this approach. When tested in a U87MG xenograft model, intravenously (i.v.) injected Dox-laden macrophages show comparable tumor accumulation as untreated macrophages. Therapy leads to

Myeloid-derived suppressor cells (MDSCs) promote tumor-mediated immunosuppression and cancer progression. Gemcitabine (Gem) is a MDSC-depleting chemotherapeutic agent; however, its clinical use is hampered by its drug resistance and inefficient in vivo delivery. Here we describe a strategy to formulate a Gem analogue gemcitabine monophosphate (GMP) into a lipid-coated calcium phosphate (LCP) nanoparticle, and investigate its antitumor immunity and therapeutic effects after systemic administrations. In the syngeneic mouse model of B16F10 melanoma, compared with free Gem, the LCP-formulated GMP (LCP-GMP) significantly induced apoptosis and reduced immunosuppression in the tumor microenvironment (TME). LCP-GMP effectively depleted MDSCs and regulatory T cells, and skewed macrophage polarization towards the antitumor M1 phenotype in the TME, leading to enhanced CD8(+) T-cell immune response and profound tumor growth inhibition. Thus, engineering the in vivo delivery of MDSC-depleting agents using nanotechnology c

Background and objective: Long non-coding RNAs (lncRNAs) constitute a novel class of non-coding RNAs that take part in occurrence and development of diabetes complication via regulating gene expression. However, litter is known about lncRNAs in the setting of diabetes induced nephropathy. The aim of this study was to examine whether lncRNA-myocardial infarction-associated transcript (MIAT) is involved in diabetes induced renal tubules injury.  Methods: Adult Wister rats were randomly assigned to receive intraperitoneal STZ (65 mg/kg) to induce diabetes. Rats treated with equal volume of citrate buffer were as control. Renal function was evaluated by analysis of serum creatinine and blood urea nitrogen (BUN) every four weeks after SIT administration. Also tubules of all rats were collected for determination of MIAT and Nrf2 level at the corresponding phase. The in vitro high glucose-triggered human renal tubular epithelial cell line (HK-2) was used to explore the mechanism underling MIAT regulated high glucose

Objective: Diabetic nephropathy (DN) is a serious complication that commonly confronted by diabetic patients. A common theory for the pathogenesis of this renal dysfunction in diabetes is cell injury, inflammation as well as oxidative stress. In this content, the detailed molecular mechanism underlying high glucose induced renal tubular epithelial injury was elaborated.  Methods: An in vivo rat model of diabetes by injecting streptozotocin (STZ) and an in vitro high glucose incubated renal tubular epithelial cell (HK-2) model were used. Expression levels of Keap1, nuclear Nrf2 and p65 were determined by western blotting. Level of microR-29 (miR-29) was assessed using quantitative RT-PCR. Combination of p65 and miR-29 promotor was assessed using chromatin immunoprecipitation. Keap1 3'-UTR activity was detected using luciferase reporter gene assay. Cell viability was determined using MTT assay.  Results: In diabetic rat, miR-29 was downregulated and its expression is negatively correlated with both of serum cre

For nearly five decades, cisplatin has played an important role as a standard chemotherapeutic agent and been prescribed to 10-20% of all cancer patients. Although nephrotoxicity associated with platinum-based agents is well recognized, treatment of cisplatin-induced acute kidney injury is mainly supportive and no specific mechanism-based prophylactic approach is available to date. Here, we postulated that systemically delivered rapamycin perfluorocarbon nanoparticles (PFC NP) could reach the injured kidneys at sufficient and sustained concentrations to mitigate cisplatin-induced acute kidney injury and preserve renal function. Using fluorescence microscopic imaging and fluorine magnetic resonance imaging/spectroscopy, we illustrated that rapamycin-loaded PFC NP permeated and were retained in injured kidneys. Histologic evaluation and blood urea nitrogen (BUN) confirmed that renal structure and function were preserved 48 h after cisplatin injury. Similarly, weight loss was slowed down. Using western blotting 

Cancer treatment-induced toxicities may restrict maximal effective dosing for treatment and cancer survivors' quality of life. It is critical to develop novel strategies that mitigate treatment-induced toxicity without affecting the efficacy of anti-cancer therapies. Rapamycin is a macrolide with anti-cancer properties, but its clinical application has been hindered, partly by unfavorable bioavailability, pharmacokinetics, and side effects. As a result, significant efforts have been undertaken to develop a variety of nano-delivery systems for the effective and safe administration of rapamycin. While the efficacy of nanostructures carrying rapamycin has been studied intensively, the pharmacokinetics, biodistribution, and safety remain to be investigated. In this study, we demonstrate the potential for rapamycin perfluorocarbon (PFC) nanoparticles to mitigate cisplatin-induced acute kidney injury with a single preventative dose. Evaluations of pharmacokinetics and biodistribution suggest that the PFC nanopartic

Mesenchymal stem cells (MSC) have been experimentally used for kidney repair, but modest retention limits their efficacy. Cell-surface coating allows modulating MSC homing and interaction with target cells. We coated mouse adipose tissue-derived MSC with antibodies directed against kidney injury molecule-1 (ab-KIM1), which is upregulated in injured kidneys, and tested the hypothesis that this would enhance their therapeutic effects in ischemic kidney injury. Untreated MSC, abKIM1-coated MSC (KIM-MSC), or vehicle, were injected systemically into the carotid artery of 2-kidneys, 1-clip mice 2 weeks after surgery. MSC retention in different organs was explored 24 hours, 48 hours, or 2 weeks after injection. Renal volume, perfusion, and oxygenation were studied 2 weeks after injection using magnetic resonance imaging in vivo, and renal inflammation, apoptosis, capillary density, and fibrosis ex vivo. The ab-KIM1 coating had little effect on MSC viability or proliferation. The stenotic kidney showed upregulated KI

Blubber and respiratory vapour ('blow') are now commonly used for endocrine studies on cetaceans, primarily because they can be obtained using minimally invasive methods. For many species, these samples have yet to be validated for these purposes. The objective of this study was to examine the performance of blow and blubber hormone monitoring, relative to serum hormone monitoring, for evaluating the reproductive and adrenal condition of captive bottlenose dolphins (Tursiops spp.). Eighteen bottlenose dolphins were sampled five times for serum and blow and twice for blubber throughout a one-year period. Concentrations of progesterone, testosterone, oestradiol and cortisol were measured in each sample type. Hormone levels were examined in relation to dolphin age, sex, reproductive status, season, time of sample collection (morning/afternoon) and collection type (in- or out-of-water sampling). Patterns in hormone levels were similar for serum and blubber. For instance, in both sample types, progesterone levels 

Because of its high content of polyphenolic compounds, the dietary inclusion of grape pomace (GP) in ruminant diets can reduce reactive nitrogen (N) and methane emissions and enhance the shelf life and beneficial fatty acids (FAs) content of meat. However, the dietary inclusion of GP beyond a threshold that is still to be determined for feedlot cattle can also compromise nutrient supply and, thus, growth performance. This study investigated the optimum proportion of GP in finishing cattle diets. Nutrient intake and apparent total tract digestion, ruminal pH and fermentation, estimated microbial protein synthesis, route of N excretion, and blood metabolites were measured. Six ruminally fistulated crossbred beef heifers (mean initial body weight +/- SD: 714 +/- 50.7 kg) were used in a replicated 3 x 3 Latin square with 21-d periods. Dietary treatments were 0%, 15%, and 30% of dietary dry matter (DM) as GP, with diets containing 84%, 69%, and 54% dry-rolled barley grain, respectively. There was a linear increase

This study determined whether feeding the immunomodulating supplement, OmniGen-AF, to feedlot heifers would alter metabolic profiles to a glucose tolerance test. Heifer calves (n = 32; 217 +/- 2 kg) were allocated into two treatment diets: 1) Control, fed a standard receiving ration, and 2) OmniGen, fed the Control diet supplemented with OmniGen at 4.54 g/45 kg BW/d. Heifers were fed for 42 d. On d 42, Heifers were processed through a working facility for placement of indwelling jugular catheters. After these procedures, heifers were moved into individual stanchions in an enclosed barn and all heifers were fed their treatment diets at 1400 h. All orts were removed at 2000 h to allow for a 12-h fast prior to first blood collection. The following day, heifers were administered 0.5 mLlkg BW of a 50% dextrose solution at 0900 h (0 min). Blood samples were collected for serum isolation at -60, -45, -30, -15, 0, 10, 20, 30, 45, 60, 90, 120, and 150 min relative to bolus dextrose infusion. Serum was stored at -80 de

Exhaled breath analysis is a non-invasive assessment tool that has shown promise in human diagnostics, and could greatly benefit research, management, and conservation of large whales. However, hormone assessment of whale respiratory vapor (blow) has been challenged by variable water content and unknown total volume of collected samples. To advance this technique, we investigated urea (a compound present in narrow range in circulation) as a normalizing factor to correct for blow sample concentration. Normalized progesterone, testosterone, and cortisol concentrations of 100 blow samples from 46 photo-identified North Atlantic right whales (Eubalaena glacialis) were more biologically relevant compared to absolute estimates, varying by sex, age class, or individual. Progesterone was elevated in adult females compared with other cohorts and highest in one independently confirmed pregnant female. For both sexes, testosterone was two-fold higher in reproductively mature whales but studied adult females showed the w

Multiple organ dysfunction syndrome (MODS) is a detrimental clinical complication in critically ill patients with high mortality. Emerging evidence suggests that oxidative stress and endothelial activation (induced expression of adhesion molecules) of vital organ vasculatures are key, early steps in the pathogenesis. We aimed to ascertain the role and mechanism(s) of enhanced extracellular superoxide dismutase (EcSOD) expression in skeletal muscle in protection against MODS induced by endotoxemia. We showed that EcSOD overexpressed in skeletal muscle-specific transgenic mice (TG) redistributes to other peripheral organs through the circulation and enriches at the endothelium of the vasculatures. TG mice are resistant to endotoxemia (induced by lipopolysaccharide [LPS] injection) in developing MODS with significantly reduced mortality and organ damages compared with the wild type littermates (WT). Heterogenic parabiosis between TG and WT mice conferred a significant protection to WT mice, whereas mice with R21

The presence of endotoxin in blood can lead to acute kidney injury (AKI) and septic shock. Resolvins, the endogenous lipid mediators derived from docosahexaenoic acid, have been reported to exhibit potent anti-inflammatory action. Using a mouse model of lipopolysaccharide (LPS)-induced AKE, we investigated the effects of aspirin-triggered resolvin D1 (AT-RvD1) on inflammatory kidney injury. Administration of AT-RvD1 1 h after LPS challenge protected the mice from kidney injury as indicated by the measurements of blood urea nitrogen, serum creatinine, and morphological alterations associated with tubular damage. The protective effects were evidenced by decreased neutrophil infiltration in the kidney indicating reduction in inflammation. AT-RvD1 treatment restored kidney cell junction protein claudin-4 expression, which was otherwise reduced after LPS challenge. AT-RvD1 treatment inhibited endotoxin-induced NF-KB activation and suppressed LPS-induced ICAM-1 and VCAM-1 expression in the kidney. Moreover, AT-RvD1

The ability of the fungal pathogen Candida albicans to undergo a yeast-to-hypha transition is believed to be a key virulence factor, as filaments mediate tissue damage. Here, we show that virulence is not necessarily reduced in filament-deficient strains, and the results depend on the infection model used. We generate a filament-deficient strain by deletion or repression of EED1 (known to be required for maintenance of hyphal growth). Consistent with previous studies, the strain is attenuated in damaging epithelial cells and macrophages in vitro and in a mouse model of intraperitoneal infection. However, in a mouse model of systemic infection, the strain is as virulent as the wild type when mice are challenged with intermediate infectious doses, and even more virulent when using low infectious doses. Retained virulence is associated with rapid yeast proliferation, likely the result of metabolic adaptation and improved fitness, leading to high organ fungal loads. Analyses of cytokine responses in vitro and in 

Current diagnostic methods of acute kidney injury (AKI) have limited sensitivity and specificity. Tissue injury has been linked to an increase in the concentrations of extracellular DNA (ecDNA) in plasma. A rapid turnover of ecDNA in the circulation makes it a potential marker with high sensitivity. This study aimed to analyze the concentration of ecDNA in plasma in animal models of AKI. Three different fractions of ecDNA were measured-total ecDNA was assessed fluorometrically, while nuclear ecDNA (ncDNA) and mitochondrial DNA (mtDNA) were analyzed using quantitative real-time PCR. AKI was induced using four different murine models of AKI-bilateral ureteral obstruction (BUO), glycerol-induced AKI (GLY), ischemia-reperfusion injury (IRI) and bilateral nephrectomy (BNx). Total ecDNA was significantly higher in BUO (p < 0.05) and GLY (p < 0.05) compared to the respective control groups. ncDNA was significantly higher in BUO (p < 0.05) compared to SHAM. No significant differences in the concentrations of mtDNA we

Early and reliable markers of acute kidney injury (AKI) are essential. One such candidate marker of tissue damage is extracellular DNA (ecDNA). The aim of our present study is to describe the unknown dynamics of ecDNA in an animal model of AKI. Glycerol-induced nephropathy was used to model AKI in adult male Wistar rats (n = 93). Blood and urine samples were collected 1, 3, and 24 h after model induction. Total ecDNA and its sub-cellular origin was assessed. In the plasma, total ecDNA and nuclear ecDNA were significantly increased in the AKI group already after 1 h (160% and 270%, respectively, p = 0.02 and p = 0.04). Both nuclear and mitochondrial ecDNA were higher after 3 h (180% and 170%, respectively, p = 0.002 and p = 0.005). Urinary ecDNA concentrations in the AKI group were significantly increased only 24 h after model induction (130% for total ecDNA, p = 0.009; 210% for nuclear ecDNA, p = 0.02; and 200% for mitochondrial ecDNA, p = 0.0009). Our results indicate that plasma ecDNA has the potential to s

Methotrexate (MTX) is widely employed for children with cancer, but is also associated with persistent cognitive deficits among survivors. The present study investigated the mechanisms behind long-term cognitive dysfunction after juvenile animals are treated with MTX. Male and female Long-Evans rats were treated with a combination of 6 systemic doses (0.5 mg/kg/dose intraperitoneally) and 4 intrathecal doses (1 mg/kg) beginning at post-natal age 3 weeks, a schedule designed to mimic repeated exposure given to children with leukemia. Behavioral testing was conducted at 60-61 weeks of age, followed by analysis of brain histolopathology. This MTX regimen had no acute toxicity and no effect on growth. The spatial memory and visual memory deficits observed at 13 and 17 weeks of age persisted 1 year after MTX exposure in both females and males. Significantly decreased cell proliferation and increased hippocampal microglial activation were observed in MTX-treated females when compared to the controls, with a similar



Acute kidney injury (AKI) incidence among hospitalized patients is increasing steadily. Despite progress in prevention strategies and support measures, AKI remains correlated with high mortality, particularly among ICU patients, and no effective AKI therapy exists. Here, we investigated the function in kidney ischaemia-reperfusion injury (IRI) of C1orf54, a newly identified protein encoded by an open reading frame on chromosome 1. C1orf54 expression was high in kidney and low in heart, liver, spleen, lung and skeletal muscle in healthy mice, and in the kidney, C1orf54 was expressed in tubular epithelial cells (TECs), but not in glomeruli. C1orf54 expression was markedly decreased on Day 1 after kidney IRI and then gradually recovered to baseline levels by Day 7. Notably, relative to wild-type mice, C1orf54-knockout mice exhibited impaired TEC proliferation and delayed recovery after kidney IRI, which led to deteriorated renal function and increased mortality. Conversely, adenovirus-mediated C1orf54 overexpres

Cytosolic proteins are required for regulation of NADPH (nicotinamide adenine dinucleotide phosphate) oxidase (Nox) isozymes. Here we show that Src homology 3 (SH3) domain-containing YSC84-like 1 (SH3YL1), as a Nox4 cytosolic regulator, mediates lipopolysaccharide (LPS)-induced H2O2 generation, leading to acute kidney injury. The SH3YL1, Ysc84p/Lsb4p, Lsb3p, and plant FYVE proteins (SYLF) region and SH3 domain of SH3YL1 contribute to formation of a complex with Nox4-p22(p)(hox) Interaction of p22(p)(hox) with SH3YL1 is triggered by LPS, and the complex induces H2O2 generation and pro-inflammatory cytokine expression in mouse tubular epithelial cells. After LPS injection, SH3YL1 knockout mice show lower levels of acute kidney injury biomarkers, decreased secretion of pro-inflammatory cytokines, decreased infiltration of macrophages, and reduced tubular damage compared with wild-type (WT) mice. The results strongly suggest that SH3YL1 is involved in renal failure in LPS-induced acute kidney injury (AKI) mice. W

Dysregulation of multiple genes is an important risk factor for acute kidney injury (AKI). Numerous genes, such as proinflammatory cytokines, intracellular cell adhesion molecules (ICAMs), and nitric oxide synthases (NOSs), are implicated in AKI pathogenesis. However, the molecular mechanisms involved in the dysregulation of these genes are still obscure. Herein, we discovered that two subunits of NF-kappaB (p50 and p65) couple with lysine acetyltransferase 2B (KAT2B) and nuclear receptor coactivator 2 (NOCA2) to assemble a transcriptional complex in a LPS-induced mouse model of AKI. The NCOA2-KAT2B-NF-kappaB complex bound to the promoters of some NF-kappaB target genes, such as interleukin 1 beta (IL-1B), IL-6, tumor necrosis factor alpha (TNFA), ICAM1, vascular cell adhesion molecule 1 (VCAM1), cluster of differentiation 38 (CD38), CD40, CD80, and NOS2, and transactivated their expression. In vitro knockdown of components of the NCOA2-KAT2B-NF-kappaB complex or blockage of KAT2B by its inhibitors (5-chloro-

Two processes are associated with progressive loss of renal function: 1) decreased aquaporin-2 (AQP2) expression and urinary concentrating capacity (Nephrogenic Diabetes Insipidus, NDI); and 2) changes in extra cellular matrix (ECM) composition, e.g. increased collagen I (Col I) deposition, characteristic of tubule-interstitial fibrosis. AQP2 expression is regulated by both the ECM-to-intracellular scaffold protein integrin-linked kinase (ILK) by NFATc/AP1 and other transcription factors. In the present work, we used in vivo and in vitro approaches to examine ILK participation in NFATc3/AP-1-mediated increases in AQP2 gene expression. Both NFATc3 knockout mice and ILK conditional -knockdown mice (cKD-ILK) display symptoms of NDI (polyuria and reduced AQP2 expression). NFATc3 is upregulated in the renal medulla tubular cells of cKD-ILK mice but with reduced nuclear localization. Inner medullary collecting duct mIMCD3 cells were subjected to ILK depletion and transfected with reporter plasmids. Pharmacological 

Natural cannabidiol ((-)-CBD) and its derivatives have increased interest for medicinal applications due to their broad biological activity spectrum, including targeting of the cannabinoid receptors type 1 (CB1R) and type 2 (CB2R). Herein, we synthesized the (+)-enantiomer of CBD and its derivative (+)-CBD hydroxypentylester ((+)-CBD-HPE) that showed enhanced CB1R and CB2R binding and functional activities compared to their respective (-) enantiomers. (+)-CBD-HPE Ki values for CB1R and CB2R were 3.1 +/- 1.1 and 0.8 +/- 0.1 nM respectively acting as CB1R antagonist and CB2R agonist. We further tested the capacity of (+)-CBD-HPE to prevent hyperglycemia and its complications in a mouse model. (+)-CBD-HPE significantly reduced streptozotocin (STZ)-induced hyperglycemia and glucose intolerance by preserving pancreatic beta cell mass. (+)-CBDHPE significantly reduced activation of NF-kappa B by phosphorylation by 15% compared to STZ-vehicle mice, and CD3(+) T cell infiltration into the islets was avoided. Conseque

Colorectal cancer (CRC) is one of the deadliest malignant tumors worldwide and its prevalence is increasing in South Korea. The efficacy of combined treatment with natural product‑derived and chemotherapy agents including curcumin combined with 5‑fluorouracil, resveratrol combined with cisplatin and epigallocatechin‑3‑gallate (EGCG) combined with cisplatin in preventing cancer progression and killing cancer cells has emerged. The Akt and Hippo signaling pathways serve a key role in colorectal tumor growth; however, the exact role of the crosstalk between Akt and Hippo signaling pathways in CRC remains poorly elucidated. The combined effect of UA and DOX on the cell proliferation, apoptosis, migration and cell cycle of CRC cells were investigated by performing Cell proliferation assay, a soft agar colony formation assay, flow cytometry, wound healing assay and western blotting assay. Subsequently, the expression of AKT and Hippo signaling pathway ‑associated proteins were also assessed by western blot assay. Mo

Although cancer-therapy-related cardiac dysfunction (CTRCD) is a critical issue in clinical practice, there is a glaring lack of evidence regarding cardiotoxicity management. To determine an effective and suitable dosage of treatment using angiotensin receptor-neprilysin inhibitors (ARNI) with sodium-glucose cotransporter 2 inhibitors (SGLT2i), we adopted a clinically relevant rodent model with doxorubicin, which would mimic cardiac dysfunction in CTRCD patients. After the oral administration of drugs (vehicle, SGLT2i, ARNI, Low-ARNI/SGLT2i, ARNI/SGLT2i), several physiologic parameters, including hemodynamic change, cardiac function, and histopathology, were evaluated. Bulk RNA-sequencing was performed to obtain insights into the molecular basis of a mouse heart response to Low-ARNI/SGLT2i treatment. For the first time, we report that the addition of low-dose ARNI with SGLT2i resulted in greater benefits than ARNI, SGLT2i alone or ARNI/SGLT2i combination in survival rate, cardiac function, hemodynamic change,

Diabetic nephropathy (DN) is a serious complicating factor in human type 2 diabetes mellitus (T2DM), and it commonly results in end-stage renal disease (ESRD) that requires kidney dialysis. Here, we report that the alpha7 nicotinic acetylcholine receptor (alpha7nAChR) agonist GTS-21 exerts a novel anti-inflammatory action to ameliorate DN, as studied using an inbred strain of Lepr(db/db) mice in which hyperglycemia and obesity co-exist owing to defective leptin receptor (Lepr) signaling. For this analysis, GTS-21 was administered to 10-12 week-old male and female mice as a 4 mg/kg intraperitoneal injection, twice-a-day, for 8 weeks. Kidney function and injury owing to DN were monitored by determination of plasma levels of BUN, creatinine, KIM-1 and NGAL. Histologic analysis of glomerular hypertrophy and mesangial matrix expansion were also used to assess DN in these mice. Concurrently, renal inflammation was assessed by measuring IL-6 and HMGB1, while also quantifying renal cell apoptosis, and apoptotic signa

Pericytes are considered reparative mesenchymal stem cell-like cells, but their ability to ameliorate chronic ischemic kidney injury is unknown. We hypothesized that pericytes would exhibit renoprotective effects in murine renal artery stenosis (RAS). Porcine kidney-derived pericytes (5 x 10(5)) or vehicle were injected into the carotid artery 2 wk after the induction of unilateral RAS in mice. The stenotic kidney glomerular filtration rate and tissue oxygenation were measured 2 wk later using magnetic resonance imaging. We subsequently compared kidney oxidative stress, inflammation, apoptosis, fibrosis, and systemic levels of oxidative and inflammatory cytokines. Treatment of xenogeneic pericytes ameliorated the RAS-induced loss of perfusion, glomerular filtration rate, and atrophy in stenotic kidneys and restored cortical and medullary oxygenation but did not blunt hypertension. Ex vivo, pericytes injection partially mitigated RAS-induced renal inflammation, fibrosis, oxidative stress, apoptosis, and senesc

Although reproduction in the domestic horse has been well described, less is known about reproduction in wild equids. This study describes endocrine patterns associated with estrous cycles and pregnancy for Somali wild asses (Equus africanus somaliensis), an endangered African equid. Fecal samples were collected three times per week for more than 2 years from five female Somali wild asses at the Saint Louis Zoo; progestagen and estrogen metabolites were quantified using commercially available immunoassays. Progestagen analysis indicated that cycle lengths were 27.2 +/- 1.2 days and females cycled throughout the year. Progestagen levels during early pregnancy were low and not sustained above baseline until approximately 40 weeks prior to partition. Concentrations increased markedly around 16 weeks prior to delivery and peaked 2-3 weeks before birth. Fecal estrogen levels also increased significantly starting 40-45 weeks before parturition and reached their maximal value approximately 20 weeks prior to birth. N

Objective: Current study was conducted to determine the effect of postpartum prostaglandin F2? (PGF2?) admini stration on colostrum and milk yield, colostrum immunoglobulin G (IgG) and piglet growth performance.  Methods: In total, 36 sows were included in the experiment. The sows were classified into two groups: i) control (n = 11) and ii) PGF2? (n = 25). Sows in the PGF2? group received 10 mg of PGF2? within an hour after farrowing. The body weight of piglets was measured at 0 and 24 h after birth to estimate colostrum consumption. Colostrum was collected at 1 and 24 h after farrowing to determine IgG concentrations. For milk yield study, the remaining sows in the PGF2? group (n = 23) were divided into two subgroups: i) single PGF2? (n = 12) and ii) multiple PGF2? (n = 11). In the multiple PGF2?, the sows received repeated doses of PGF2? at seven and 14 days postpartum. The piglets? body weight was measured at 0, 1, 5, and 20 days of age. The milk yield of the sows was calculated.  Results: Colostrum yield 

13-lined ground squirrels (TLGS; Ictidomys tridecemlineatus) are small, omnivorous, fossorial, hibernating sciurids. TLGS are seasonal induced ovulators, with a similar to 28-day gestation period. The main goal of this study was to ascertain whether enzyme-linked immunosorbent assay (ELISA) of TLGS fecal samples can be used to non-invasively detect pregnancy. Competitive ELISAs for progestogen metabolites were conducted on feces collected from a group of (n =13) females. Feces were collected thrice weekly during the breeding season and frozen for subsequent analysis. Competitive ELISAs were run using progesterone kits ), setting data against seven different time-points between hibernation, emergence, and litter birthdate. Eleven females produced litters. ELISA data from the (n = 2) non-pregnant females demonstrated no rise in progestogen metabolites at any point over 28 days. In contrast, data from the (n = 11) pregnant females all demonstrated a pronounced rise in progestogen metabolites, with most animals d

The variation of gestation length in sows leads to difficulties performing farrowing supervision. The present study was performed to investigate whether oral administration of altrenogest until 112 days of gestation and double administration of PGF2alpha at 113 days of gestation can synchronise the onset of parturition in sows and minimise deleterious effects on the incidence of stillbirths and colostrum quality. Additionally, the effects of synchronised farrowing on colostrum yield and piglet birth weight, colostrum intake and survival rate of piglets until seven days of postnatal life were also investigated. In total, 193 Landrace x Yorkshire crossbred sows were randomly allocated according to parity number into two groups, i.e. control (n = 95) and treatment (n = 98). The control sows were allowed to farrow naturally. The treatment sows were orally administered 20 mg per day of altrenogest for four days from 109 to 112 days of gestation and were administered PGF2alpha twice on day 113 of gestation. Individ

Arctic marine mammals are facing increasing levels of many anthropogenic stressors. Novel tools are needed for assessment of stress physiology and potential impacts of these stressors on health, reproduction and survival. We have investigated baleen as a possible novel tissue type for retrospective assessment of stress and reproductive hormones. We found that pulverized baleen powder from bowhead whales (Balaena mysticetus) contained immunoreactive cortisol and progesterone that were detectable with commercially available enzyme immunoassay kits. Both assays passed parallelism and accuracy validations using baleen extracts. We analysed cortisol and progesterone at the base of the baleen plate (most recently grown baleen) from 16 bowhead whales of both sexes. For a subset of 11 whales, we also analysed older baleen from 10, 20 and 30 cm distal to the base of the baleen plate. Immunoreactive cortisol and progesterone were detectable in all baleen samples tested. In base samples, females had significantly higher

Female giant pandas show complex reproductive traits, being seasonally monoestrus, displaying a variable length embryonic diapause and exhibiting pseudopregnancy. Currently, there is no confirmatory non-invasive biomarker of blastocyst implantation or pregnancy. This study aimed to monitor urinary estrogens across gestation in pregnancy (n = 4), pseudopregnancy (n = 4) and non-birth cycles (n = 5) in the giant panda. A pregnancy-specific profile of estrogens corrected for urinary specific gravity was identified during the gestation period. Pregnant females showed increasing concentrations of estrogens for 29 days until birth, no increase was observed during pseudopregnancy and the two profiles were distinguishable from each other for the final 2 weeks of the cycle suggesting the estrogens are of placental origin. This allowed a nomogram, starting at a known fixed point during the cycle, to be created and tested with cycles of known outcome, and cycles which were inseminated but did not result in a birth. Non-

The royal python (Python regius) is commonly bred in captivity. To have a successful breeding season, accurate monitoring of the reproductive activity is necessary. The use of noninvasive monitoring methods in exotics is important in order to minimize stress. For this purpose ultrasound has been anecdotally used to monitor royal python reproductive activity. However, there is limited information regarding the reproductive cycle of this species. The aim of the present study is to monitor the female reproductive cycle of the royal python using ultrasonography and gonadal steroid metabolite measurements in the faeces. The reproductive activity of one hundred twenty-nine adult female P. regius was examined during two consecutive years. We performed brief scans on non-anaesthetized snakes using a portable ultrasound system and a 10-12 MHz linear array transducer (MyLab (TM) 30 Gold, Esaote). Ultrasound features, dimension and echogenicity of the reproductive structures were determined. During the second reproducti

Background: Effective concentrations of antiretrovirals in the female genital tract (FGT) are critical for suppression of viral shedding or effective preexposure prophylaxis. The disposition of tenofovir diphosphate (TFV-DP) and emtricitabine triphosphate (FTC-TP) in the FGT have been previously described. Despite widespread use, however, lamivudine triphosphate (3TC-TP) exposure in the FGT is unknown. Depot medroxyprogesterone acetate (DMPA) and vaginal dysbiosis have been implicated in increased risk of human immunodeficiency virus (HIV) acquisition, but whether they alter TFV-DP or 3TC-TP exposure, and therefore compromise prevention efficacy, is unknown.  Methods: Fifty premenopausal women living with HIV in Kampala, Uganda, and receiving daily tenofovir disoproxil fumarate/lamivudine were recruited. Ectocervical biopsies were obtained for quantification of TFV-DP and 3TC-TP using liquid chromatography-mass spectrometry. 16S ribosomal RNA gene sequencing was performed on DNA extracted from vaginal swabs. 

Studies are progressively showing that vital physiological data may be contained in the respiratory vapour (blow) of cetaceans. Nonetheless, fundamental methodological issues need to be addressed before hormone analysis of blow can become a reliable technique. In this study, we performed controlled experiments in a laboratory setting, using known doses of pure parent hormones, to validate several technical factors that may play a crucial role in hormone analyses. We evaluated the following factors: (i) practical field storage of samples on small boats during daylong trips; (ii) efficiency of hormone extraction methods; and (iii) assay interference of different sampler types (i.e. veil nylon, nitex nylon mesh and polystyrene dish). Sampling materials were dosed with mock blow samples of known mixed hormone concentrations (progesterone, 17 beta-estradiol, testosterone, cortisol, aldosterone and triiodothyronine), designed to mimic endocrine profiles characteristic of pregnant females, adult males, an adrenal gl

This study describes patterns of steroid hormone production and activity for banteng (Bos javanicus), an endangered member of the Bovidae family. Using validated assays, concentrations of fecal progestagens, androgens, and glucocorticoids were quantified for four females and one male at the Saint Louis Zoo. A commercial activity monitor was also validated for assessing movement. The devices were then used to characterize activity in relation to season, reproductive status, and fecal steroid concentrations. General linear mixed models assessed differences in activity and steroid concentrations among individuals, in regards to reproductive status and season. Ovulatory cycle patterns, changes in activity around estrus and parturition, and events correlated with increased glucocorticoid production were also documented. Cycle lengths were 24.7 +/- 0.4 days, and cycle lengths varied among individuals. Females cycled year-round, but luteal progestagen concentrations, along with glucocorticoids and male androgens, in

Non-invasive stress and nutritional hormone analysis in relation to ecological and other biological indices have tremendous potential to address environmental disturbance impacts on wildlife health. To this end, we examined the relation between glucocorticoid (GC) and thyroid (T3) hormone indices of disturbance and nutritional stress in response to ACTH and TSH challenges in captive tigers, as well as how reproductive hormones vary by sex and reproductive condition. Glucocorticoid, thyroid, progesterone and androgen assays conducted on high-performance liquid chromatography separated fractions of biologically relevant fecal extracts revealed high cross-reactivity of these assays for their respective biologically relevant fecal hormone metabolites. Both adrenal and thyroid hormone metabolites were elevated in response to ACTH and TSH challenges. However, the adrenal and thyroid hormone responses to ACTH challenge were concurrent, whereas the adrenal response to TSH challenge was delayed relative to thyroid hor

Coyotes (Canis latrans) involved in depredation of livestock, an act frequently resulting in human-wildlife conflict, often do so out of necessity for provisioning pups. Surgical sterilization methods such as vasectomy that preserve gonadal hormones have been successful in reducing depredation by free-ranging coyotes while allowing individuals to maintain territoriality and mate fidelity. However, use of these methods remain costly and ineffective for wide-scale use. Given the alternative proposal of using chemical sterilization techniques, we investigated whether the use of hormone-altering sterilization methods impacted behavior of captive coyote pairs (i.e., male-female pair bonds). Our objective was to evaluate behavior and reproductive hormones of mated coyote pairs that had received different surgical sterilization treatments. We assigned mated pairs of captive coyotes to different sterilization treatment groups (vasectomy, spay, neuter, ovary-sparing spay, and intact) and coded their behavior as the ti

The tegu lizard Salvator merianae is a large, widely distributed teiid lizard endemic to South America that exhibits annual cycles of high activity during the spring and summer, and hibernation during winter. This pattern of activity and hibernation is accompanied by profound seasonal changes in physiology and behavior, including endothermy during the austral spring. The unusual combination of seasonal endothermy, hibernation and oviparity, in a non-avian, non-mammalian species, makes S. merianae an interesting subject for study of comparative aspects of endocrine regulation of seasonal changes in physiology. In the present study, we first validated commercially available immunoassay kits for quantification of hormone concentrations of the reproductive (testosterone, estradiol and progesterone), adrenal (corticosterone), and thyroid [thyroxine (T-4) and triiodothyronine (T-3)] axes in plasma of an outdoor, captive adult male and female S. merianae in southeastern Brazil. All assays exhibited parallelism and a

Translocator protein 18 kDa (TSPO) is now an attractive drug target for controlling neuroinflammation. Studies applying TSPO ligands to neurodegenerative diseases, especially Alzheimer's disease (AD), were rare. Our study was aimed to evaluate the effect of PK11195, a specific TSPO ligand, in an animal model of neuroinflammation caused by systemic LPS administration. C57/BL6 mice were treated with lipopolysaccharide (LPS, 500 mu g/kg, i.p.) three days after PK11195 administration (3 mg/kg, i.p.). The drugs were not discontinued until the mice were sacrificed. Cognitive function was assessed by Morris water maze (MWM) seven days after LPS injection. Chronic LPS-injection in mice was characterized by cognitive dysfunction, increased expression of cyclooxygenase (COX)-2 and TSPO, elevated A beta content with increased expression of beta-site APP cleaving enzyme-1 (BACE-1) and insulin-degrading enzyme (IDE) as well as decreased brain progesterone and brain-derived neurophic factor (BDNF) level. PK11195 pretreatme

Complications in upper and lower urinary function arise after spinal cord injury (SCI), which creates a significant impact on quality of life for those affected. One upper urinary complication is SCI-induced polyuria, or the overproduction of urine, of which the underlying mechanisms have yet to be elucidated. Activity-based training (ABT) has been utilized in both animal and clinical settings as a rehabilitative therapy to improve many issues that arise after SCI, including more recently urogenital function. The goal of the current study was to identify potential mechanisms contributing to previously identified improvements in polyuria with ABT, using a male rat moderate-severe spinal contusion model. Although ABT had no significant effect on reversing injury-induced alterations of serum arginine vasopressin and urinary atrial natriuretic peptide levels, there was a dramatic effect upon the receptors of these fluid balance hormones (vasopressin receptor 2 and natriuretic peptide A receptor), as well as kidne

Inhibitors of microsomal prostaglandin E synthase 1 (mPGES-1) are in the early phase of clinical development. Deletion of mPges-1 in mice confers analgesia, restrains atherogenesis, and fails to accelerate thrombogenesis, while suppressing prostaglandin E-2 (PGE(2)), but increasing the biosynthesis of prostacyclin (PGI(2)). In low-density lipoprotein receptor-deficient (Ldlr(-/-)) mice, this last effect represents the dominant mechanism by which mPges-1 deletion restrains thrombogenesis, while suppression of PGE(2) accounts for its antiatherogenic effect. However, the effect of mPges-1 depletion on blood pressure (BP) in this setting remains unknown. Here, we show that mPges-1 depletion significantly increased the BP response to salt loading in male Ldlr(-/-) mice, whereas, despite the direct vasodilator properties of PGI(2), deletion of the I prostanoid receptor (Ipr) suppressed this response. Furthermore, combined deletion of the Ipr abrogated the exaggerated BP response in male mPges-1(-/-) mice. Interesti

Background: Arsenic exposure is associated with cardiovascular risk in adults; however, few epidemiologic studies have evaluated biomarkers of cardiovascular risk in children who are environmentally exposed to arsenic.  Objective: The aim of this study was to assess the associations between urinary arsenic, plasma natriuretic peptides and echocardiographic parameters in Mexican children exposed to arsenic through the drinking water. Methods: We conducted a cross-sectional study with 192 children (3-8 years old) from Zimapan, Hidalgo, Mexico. B-type natriuretic peptide (BNP), NT-proBNP and atrial natriuretic peptide (ANP) were measured by ELISA, urinary arsenic concentration (U-As) were measured via by hydride generation-cryotrapping-atomic absorption spectrometry, and cardiac parameters were measured by echocardiography.  Results: The median plasma concentrations of ANP, BNP and NT-proBNP were 36.9 ng/mL, 49.7 pg/mL, and 226.1 pg/mL, respectively. Using multivariable models, a dose-response relationship was o

Deficits in upper and lower urinary tract function, which include detrusor overactivity, urinary incontinence, detrusor-sphincter dyssynergia, and polyuria, are among the leading issues that arise after spinal cord injury (SCI) affecting quality of life. Given that overproduction of urine (polyuria) has been shown to be associated with an imbalance in key regulators of body fluid homeostasis, the current study examined the timing of changes in levels of various relevant hormones, peptides, receptors, and channels post-contusion injury in adult male Wistar rats. The results show significant up- or downregulation at various time points, beginning at 7 days post-injury, in levels of urinary atrial natriuretic peptide, serum arginine vasopressin (AVP), kidney natriuretic peptide receptor-A, kidney vasopressin-2 receptor, kidney aquaporin-2 channels, and kidney epithelial sodium channels (beta- and gamma-, but not alpha-, subunits). The number of AVP-labeled neurons in the hypothalamus (supraoptic and -chiasmatic,

Ginger is known to have antiinflammatory and antioxidative effects and has traditionally been used as an herbal supplement in the treatment of various chronic diseases. Here, we report antineutrophil properties of 6-gingerol, the most abundant bioactive compound of ginger root, in models of lupus and antiphospholipid syndrome (APS). Specifically, we demonstrate that 6-gingerol attenuates neutrophil extracellular trap (NET) release in response to lupus- and APS-relevant stimuli through a mechanism that is at least partially dependent on inhibition of phosphodiesterases. At the same time, administration of 6-gingerol to mice reduces NET release in various models of lupus and APS, while also improving other disease-relevant endpoints, such as autoantibody formation and large-vein thrombosis. In summary, this study is the first to our knowledge to demonstrate a protective role for ginger-derived compounds in the context of lupus. Importantly, it provides a potential mechanism for these effects via phosphodiestera

Tumor immunosuppression is a major cause of treatment failure and disease relapse, both in solid tumors and leukemia. Local hypoxia is among the conditions that cause immunosuppression, acting at least in part through the upregulation of extracellular adenosine levels, which potently suppress T-cell responses and skew macrophages towards an M2 phenotype. Hence, there is intense investigation to identify drugs that target this axis. By using the TCL1 adoptive transfer chronic lymphocytic leukemia mouse model, we show that adenosine production and signaling are upregulated in the hypoxic lymphoid niches, where intense colonization of leukemic cells occurs. This leads to a progressive remodeling of the immune system towards tolerance, with expansion of T regulatory cells (Treg), loss of CD8+ T-cell cytotoxicity and differentiation of murine macrophages towards the patrolling (M2-like) subset. In vivo administration of SCH58261, an inhibitor of the A2A adenosine receptor, re-awakens T-cell responses, while limiti

The cAMP signaling pathway has emerged as an important modulator of the pharmacological effects of ethanol. In this respect, the cAMP-dependent protein kinase has been shown to play an important role in the modulation of several ethanol-induced behavioral actions. Cellular levels of cAMP are maintained by the activity of adenylyl cyclases and phosphodiesterases. In the present work we have focused on ascertaining the role of PDE4 in mediating the neurobehavioral effects of ethanol. For this purpose, we have used the selective PDE4 inhibitor Ro 20-1724. This compound has been proven to enhance cellular cAMP response by PDE4 blockade and can be administered systemically. Swiss mice were injected intraperitoneally (i.p.) with Ro 20-1724 (0-5 mg/kg; i.p.) at different time intervals before ethanol (0 -4 g/kg; i.p.) administration. Immediately after the ethanol injection, locomotor activity, loss of righting reflex, PKA footprint and enzymatic activity were assessed. Pretreatment with Ro 20-1724 increased ethanol-

Background: [6]-Gingerol, a major component of Zingiber officinale, was previously reported to ameliorate hyperglycemia in type 2 diabetic mice. Endocrine signaling is involved in insulin secretion and is perturbed in db/db Type-2 diabetic mice. [6]-Gingerol was reported to restore the disrupted endocrine signaling in rodents. In this current study on Lepr(db/db) diabetic mice, we investigated the involvement of endocrine pathway in the insulin secretagogue activity of [6]-Gingerol and the mechanism(s) through which [6]-Gingerol ameliorates hyperglycemia.  Methods: Leprdb/db type 2 diabetic mice were orally administered a daily dose of [6]-Gingerol (200 mg/kg) for 28 days. We measured the plasma levels of different endocrine hormones in fasting and fed conditions. GLP-1 levels were modulated using pharmacological approaches, and cAMP/PKA pathway for insulin secretion was assessed by qRT-PCR and ELISA in isolated pancreatic islets. Total skeletal muscle and its membrane fractions were used to measure glycogen 

Novel small molecule inhibitors of the oxytocin receptor (OTR) may have distinct pharmacology and mode of action when compared with first-generation oxytocin antagonists when used for the prevention of preterm birth. The aim was to determine the mechanism of action of small molecule OTR antagonists retosiban and epelsiban compared with the currently used peptide-based compound atosiban. Human myometrial samples were obtained at cesarean section and subjected to pharmacological manipulations to establish the effect of antagonist binding to OTR on downstream signaling. Retosiban antagonism of oxytocin action in human myometrium was potent, rapid, and reversible. Inhibition of inositol 1,4,5-trisphosphate (IP3) production followed single-site competitive binding kinetics for epelsiban, retosiban, and atosiban. Retosiban inhibited basal production of IP 3 in the absence of oxytocin. Oxytocin and atosiban but not retosiban inhibited forskolin, and calcitonin stimulated 3',5'-cyclic adenosine 5'-mono-phosphate (cAM

Background: Tumor necrosis factor (TNF)-alpha can upregulate the expression of plasminogen activator inhibitor (PAI)-1, an inhibitor of fibrinolysis. Adiponectin (Adp) antagonizes TNF-alpha by negatively regulating its expression in various tissues. In the present study, the ability of Adp to suppress TNF-alpha-induced PAI-1 upregulation and the underlying mechanisms were evaluated. Methods: Human umbilical vein endothelial cells (HUVECs) were treated with TNF-alpha in the presence or absence of Adp, and PAI-1 mRNA and antigen expression, activated signaling pathways, and molecular mechanisms were analyzed by qRT-PCR and ELISA. Results: Adp decreased the TNF-alpha-induced upregulation of PAI-1 mRNA and protein expression and suppressed TNF-alpha-induced cAMP-PKA-AMPK inactivation. Adp also suppressed the TNF-alpha-induced NE-kappa B binding capability on the PAI-1 promoter. Moreover, these Adp-induced effects were further enhanced or prevented by treatment with the cAMP inhibitor Rp-cAMPs or activator forskol

Cancer cells aberrantly express mucins to enhance their survival. Relative chemoresistance of appendiceal pseudomyxoma peritonei (PMP) is attributed to abundant extracellular mucin 2 (MUC2) protein production. We hypothesized that simultaneous MUC2 inhibition and apoptosis induction would be effective against mucinous tumors. In vitro studies were conducted using LS174T cells (MUC2-secreting human colorectal cancer cells), PMP explant tissue, and epithelial organoid cultures (colonoids) derived from mucinous appendix cancers. In vivo studies were conducted using murine intraperitoneal patient-derived xenograft model of PMP. We found COX-2 over-expression in PMP explant tissue, which is known to activate G-protein coupled EP4/cAMP/ PKA/CREB signaling pathway. MUC2 expression was reduced in vitro by small molecule inhibitors targeting EP4/PKA/CREB molecules and celecoxib (COX-2 inhibitor), and this was mediated by reduced CREB transcription factor binding to the MUC2 promoter. While celecoxib (5-40 mu M) reduce

Rationale: Ventilator-induced diaphragm dysfunction (VIDD) increases morbidity and mortality in critical care patients. Although VIDD has been associated with mitochondrial oxidative stress and calcium homeostasis impairment, the underling mechanisms are still unknown. We hypothesized that diaphragmatic mitochondrial oxidative stress causes remodeling of the ryanodine receptor (RyR1)/calcium release channel, contributing to sarcoplasmic reticulum (SR) Ca2+ leak, proteolysis and VIDD.  Method: In mice diaphragms mechanically ventilated for short (6 h) and long (12 h) period, we assessed mitochondrial ROS production, mitochondrial aconitase activity as a marker of mitochondrial oxidative stress, RyR1 remodeling and function, Ca2+ dependent proteolysis, TGF beta 1 and STAT3 pathway, muscle fibers cross-sectional area, and diaphragm specific force production, with or without the mitochondrial targeted anti-oxidant peptide d-Arg-2', 6'-dimethyltyrosine-Lys-Phe-NH2 (SS31).  Measurements and main results: 6 h of mec

A kinase-anchoring proteins (AKAPs) organize compartmentalized pools of protein kinase A (PKA) to enable localized signaling events within neurons. However, it is unclear which of the many expressed AKAPs in neurons target PKA to signaling complexes important for long-lasting forms of synaptic plasticity and memory storage. In the forebrain, the anchoring protein gravin recruits a signaling complex containing PKA, PKC, calmodulin, and PDE4D (phosphodiesterase 4D) to the beta2-adrenergic receptor. Here, we show that mice lacking the alpha-isoform of gravin have deficits in PKA-dependent long-lasting forms of hippocampal synaptic plasticity including beta2-adrenergic receptor-mediated plasticity, and selective impairments of long-term memory storage. Furthermore, both hippocampal beta2-adrenergic receptor phosphorylation by PKA, and learning-induced activation of ERK in the CA1 region of the hippocampus are attenuated in mice lacking gravin-alpha. We conclude that gravin compartmentalizes a significant pool of 

Background  The study was designed to investigate the probable mechanisms of anti-hyperglycemic activity of B. Vulgaris.  Methodology/Principal Findings  Aqueous fraction of B. Vulgaris extract was the only active fraction (50mg/kg). Plasma insulin level was found to be the highest at 30 mins after B. Vulgaris administration at a dose of 200mg/kg.B. Vulgaris treated mice were also assayed for plasma Acetylcholine, Glucagon Like Peptide-1 (GLP-1), Gastric Inhibitory Peptide (GIP), Vasoactive Intestinal Peptide, Pituitary Adenylate Cyclase-Activating Peptide (PACAP), Insulin Like Growth Factor-1 (IGF-1), Pancreatic Polypeptides (PP), and Somatostatin, along with the corresponding insulin levels. Plasma Acetylcholine and GLP-1 significantly increased in B. Vulgaris treated animals and were further studied. Pharmacological enhancers, inhibitors, and antagonists of Acetylcholine and GLP-1 were also administered to the test animals, and corresponding insulin levels were measured. These studies confirmed the role of

Multidrug resistance protein 4 (MRP4), a member of the ATP binding cassette transporter family, functions as a plasma membrane exporter of cyclic nucleotides. Recently, we demonstrated that fibroblasts lacking the Mrp4 gene migrate faster and contain higher cyclic-nucleotide levels. Here, we show that CAMP accumulation and protein kinase A (PKA) activity are higher and polarized in Mrp4(-/-) fibroblasts, versus Mrp4(+/+) cells. MRP4-containing macromolecular complexes isolated from these fibroblasts contained several proteins, including actin, which play important roles in cell migration. We found that actin interacts with MRP4, predominantly at the plasma membrane, and an intact actin cytoskeleton is required to restrict MRP4 to specific microdomains of the plasma membrane. Our data further indicated that the enhanced accumulation of cAMP in Mrp4(-/-) fibroblasts facilitates cortical actin polymerization in a PKA-dependent manner at the leading edge, which in turn increases the overall rate of cell migration

Angiotensin (Ang)-(1-7) has cardiovascular protective effects and is the opponent of the often detrimental Ang II within the renin-angiotensin system. Although it is well accepted that the G-protein-coupled receptor Mas is a receptor for the heptapeptide, the lack in knowing initial signaling molecules stimulated by Ang-(1-7) prevented definitive characterization of ligand/receptor pharmacology as well as identification of further hypothesized receptors for the heptapeptide. The study aimed to identify a second messenger stimulated by Ang-(1-7) allowing confirmation as well as discovery of the heptapeptide's receptors. Ang-(1-7) elevates cAMP concentration in primary cells, such as endothelial or mesangial cells. Using cAMP as readout in receptor-transfected human embryonic kidney (HEK293) cells, we provided pharmacological proof that Mas is a functional receptor for Ang-(1-7). Moreover, we identified the G-protein-coupled receptor MrgD as a second receptor for Ang-(1-7). Consequently, the heptapeptide failed

Over-activated neutrophils produce enormous oxidative stress and play a key role in the development of acute and chronic inflammatory diseases. 6-Hydroxy-5,7-dimethoxy-flavone (UFM24), a flavone isolated from the Annonaceae Uvaria flexuosa, showed inhibitory effects on human neutrophil activation and salutary effects on lipopolysaccharide (LPS)-induced acute lung injury (ALI) in mice. UFM24 potently inhibited superoxide anion (O(2)(*-)) generation, reactive oxidants, and CD11b expression, but not elastase release, in N-formyl-l-methionyl-l-leucyl-l-phenylalanine (fMLF)-activated human neutrophils. However, UFM24 failed to scavenge O(2)(*-) and inhibit the activity of subcellular NADPH oxidase. fMLF-induced phosphorylation of protein kinase B (Akt) was inhibited by UFM24. Noticeably, UFM24 increased cyclic adenosine monophosphate (cAMP) concentration and protein kinase (PK) A activity in activated human neutrophils. PKA inhibitors significantly reversed the inhibitory effects of UFM24, suggesting that the effe

The development and maintenance of the correct morphology of sperm is important for their functions. Cellular morphogenesis of sperm occurs during the post-meiotic developmental stage; however, little is known about what coordinates this process. In the present study, we investigated the role of A-kinase anchoring protein 3 (AKAP3) during mouse spermiogenesis, using both mouse genetics and proteomics. It was found that AKAP3 is essential for the formation of the specific subcellular structure of the sperm flagellum, motility of sperm and male fertility. Additionally, lack of AKAP3 caused global changes of the sperm proteome and mislocalization of sperm proteins, including accumulation of RNA metabolism and translation factors and displacement of PKA subunits in mature sperm, which may underlie misregulated PKA activity and immotility in sperm. Interestingly, sperm lacking a complete fibrous sheath from both Akap3 and Akap4 null mice accumulated F-actin filaments and morphological defects during post-testicula

Astrocytes provide neuroprotective effects against degeneration of dopaminergic (DA) neurons and play a fundamental role in DA differentiation of neural stem cells. Here we show that light illumination of astrocytes expressing engineered channelrhodopsin variant (ChETA) can remarkably enhance the release of basic fibroblast growth factor (bFGF) and significantly promote the DA differentiation of human embryonic stem cells (hESCs) in vitro. Light activation of transplanted astrocytes in the substantia nigra (SN) also upregulates bFGF levels in vivo and promotes the regenerative effects of co-transplanted stem cells. Importantly, upregulation of bFGF levels, by specific light activation of endogenous astrocytes in the SN, enhances the DA differentiation of transplanted stem cells and promotes brain repair in a mouse model of Parkinson's disease (PD). Our study indicates that astrocyte-derived bFGF is required for regulation of DA differentiation of the stem cells and may provide a strategy targeting astrocytes 

Epidemiological studies have demonstrated a close association of type 2 diabetes and hepatocellular carcinoma (HCC). Exenatide (Ex-4), a potent diabetes drug targeting glucagon-like peptide-1 receptor (GLP-1R), is protective against non-alcoholic fatty liver disease (NAFLD). However, the Ex-4 function and GLP-1R status have yet been explored in HCC. Herein we investigated the effect of Ex-4 in diethylnitrosamine (DEN)-treated mice consuming control or high-fat high-carbohydrate diet. Administration of Ex-4 significantly improved obesity-induced hyperglycemia and hyperlipidemia and reduced HCC multiplicity in obese DEN-treated mice, in which suppressed proliferation and induced apoptosis were confined to tumor cells. The tumor suppression effects of Ex-4 were associated with high expression of GLP-1R and activation of cyclic AMP ( cAMP) and protein kinase A (PKA). Importantly, Ex-4 also downregulated epidermal growth factor receptor ( EGFR) and signal transducer and activator of transcription 3 (STAT3), which 

We investigated the effects of alone/combined regular swimming exercise and sodium valproate on epileptic seizure behaviors and EEG recordings, anti-oxidative mechanism, learning, and memory in pentylenetetrazole (PTZ)-kindled rats. Forty-eight healthy rats were randomly divided into eight equal groups as control (CONT), swimming exercise (EX), sodium valproate (SV), SV+EX, PTZ, EX+PTZ, SV+PTZ and SV+EX+PTZ. The rats were forced to regular swimming exercise for 60 min every other day, 13 doses of PTZ (40 mg/kg) were given to induce epileptic seizures and 200 mg/kg SV was given for 28 days. Epileptic seizures were evaluated by visual observation and EEG recordings (total spike numbers and number of epileptiform discharges). Memory and learning skills were assessed with passive avoidance test. According to our visual seizure observations, seizure latency was prolonged only in SV+EX+PTZ (p < 0.001) group, seizure severity score decreased in SV+PTZ (p < 0.05) and SV+EX+PTZ (p < 0.001) groups and seizure frequency

There is increasing interest in using sainfoin (Onobrychis viciifolia) to feed sheep, but it contains proanthocyanidins (PACs), and the associated effects of PAC on sheep production are not well-known. The aim of the study was to assess the effect of the presence of PAC from sainfoin, through the inclusion of polyethylene glycol (PEG), on the intake and productive parameters of local ewes bearing one male lamb. For the experiment, 20 ewes and their newborn male lambs were placed in individual indoor cages. All ewes were fed ad libitum fresh sainfoin plus 200 g/d barley. Twice daily, half of the ewes were orally dosed with only water (Sainfoin Group; n = 10), and the other half were orally dosed with 100 g/d PEG 4000 per ewe (Sainfoin + PEG Group; n = 10). Sucking lambs were permanently housed with their dams until they reached 10-12 kg BW. The intake of sainfoin was recorded daily, and its chemical composition was analysed. Weekly, the BW, body condition score (BCS), milk yields and individual milk and blood 

Background: Adipose tissue-derived stem cells are considered to be a promising source in the field of cell therapy and regenerative medicine. In addition to direct cell replacement using adipose tissue or purified stem cells, intercellular molecule exchange by the adipose tissue complex, a vast array of bioactive secretory factors, demonstrated beneficial effects by reducing tissue damage and stimulation of endogenous repair. However, for therapeutic purposes, the use of secretome derivatives, such as full conditioned media or purified exosomes generated in vitro, may present considerable disadvantages for cell manufacturing, storage, product safety, and their potential as a ready-to-go therapeutic product.  Methods: In this study, the effect of a liquid fraction of lipoaspirates isolated intraoperatively from 28 healthy donors was evaluated for their protective effect against oxidative stress and senescence, proliferation, and migration in vitro on normal human melanocytes, keratinocytes, and fibroblasts. Im

Acute hypoxia increases the formation of reactive oxygen species (ROS) in the brain. However, the effect of reoxygenation, unavoidable to achieve full recovery of the hypoxic organ, has not been clearly established. The aim of the present study was to evaluate the effects of exposition to acute severe respiratory hypoxia followed by reoxygenation on the evolution of oxidative stress and apoptosis in the brain. We investigated the effect of in vivo acute severe normobaric hypoxia (rats exposed to 7% O-2 for 6 h) and reoxygenation in normoxia (21% O-2 for 24 h or 48 h) on oxidative stress markers, the antioxidant system and apoptosis in the brain. After respiratory hypoxia we found increased levels of HIF-1 alpha expression, lipid peroxidation, protein oxidation and nitric oxide in brain extracts. Antioxidant defence systems such as superoxide dismutase (SOD), reduced glutathione (GSH) and glutathione peroxidase (GPx) and the reduced/oxidized glutathione (GSH/GSSG) ratio were significantly decreased in the brai

Although cell-free systems and immortalized cell lines have been used to demonstrate the potential health benefits of lupine proteins and peptides, no study has examined the effects of lupine protein hydrolysates (LPHs) on the immune and oxidative responses of non-immortalized human cells. Therefore, the aims of this study were to evaluate the effects of the in vitro administration of LPHs from Lupines angustifolius on the immunological and oxidative statuses of human peripheral blood mononuclear cells (PBMCs) from 53 healthy donors. LPHs reduced PBMCs proliferation and the levels of Th1, Th9 and Th17 pro-inflammatory cytokines without being cytotoxic. LPHs also skewed the pro-/anti-inflammatory balance towards a Th2 protective response. Additionally, LPHs increased superoxide dismutase and catalase activities, and the total antioxidant capacity (TAC). This study is the first to show that LPHs reduce T cell inflammatory responses and improve the anti-inflammatory/pro-inflammatory cytokine balance and the TAC 

Peptides from several plant food proteins not only maintain the nutritional values of the original protein and decrease the environmental impact of animal agriculture, but also exert biological activities with significant health-beneficial effects. Wheat is the most important food grain source in the world. However, negative attention on wheat-based products has arose due to the role of gluten in celiac disease. A controlled enzymatic hydrolysis could reduce the antigenicity of wheat gluten protein hydrolysates (WGPHs). Therefore, the aims of the present study were to evaluate the effects of the in vitro administration of Alcalase-generated WGPHs on the immunological and antioxidant responses of human peripheral blood mononuclear cells (PBMCs) from 39 healthy subjects. WGPH treatment reduced cell proliferation and the production of the Type 1 T helper (Th1) and Th17 pro-inflammatory cytokines IFN-gamma and IL-17, respectively. WPGHs also improved the cellular anti-inflammatory microenvironment, increasing Th2

The dysfunctional adipose tissue of rats fed a sucrose-rich diet was investigated following the time course of the development of oxidative stress, changes in proinflammatory cytokines and adiponectin levels, and their relationship with insulin resistance. We analyzed the morphometric characteristics of epididymal adipocytes, de novo lipogenesis enzyme activities and cellular antioxidant defense, inflammatory mediators, adiponectin levels and insulin resistance in rats fed a sucrose-rich diet for 3, 15 or 30 weeks and compared to those fed a control diet. The results showed a depletion of antioxidant enzyme activities in the fat pads of rats fed a sucrose-rich diet, with an increase in xanthine oxidase activity and lipid peroxidation after 3, 15 and 30 weeks on the diet. Superoxide dismutase activity and the redox state of glutathione showed a significant decrease at weeks 15 and 30. This was accompanied by visceral adiposity and enhanced lipogenic enzyme activities. An increase in the plasma levels of proinf



Reproduction is a critical period for birds as they have to cope with many stressful events. One consequence of an acute exposure to stress is the release of corticosterone, the avian stress hormone. Prolonged stress can have negative impacts on the immune system, resulting in, for example, increased oxidative stress. Through maternal effects, females are known to modulate their investment in eggs content according to their own physiological condition. Less is known about maternal investment in eggshells, especially in pigments. The two main eggshell pigments may possess opposite antioxidant properties: protoporphyrin (brown) is a pro-oxidant, whereas biliverdin (blue-green) is an antioxidant. In Japanese quail, we know that the deposition of both pigments is related to female body condition. Thus, a chronic stress response may be reflected in eggshell coloration. Using female Japanese quails that lay brown-spotted eggs, we explored whether physiological exposure to corticosterone induces a change in female b

The brain has high energy requirements to maintain neuronal activity. Consequently impaired mitochondrial function will lead to disease. Normal aging is associated with several alterations in neurosteroid production and secretion. Decreases in neurosteroid levels might contribute to brain aging and loss of important nervous functions, such as memory. Up to now, extensive studies only focused on estradiol as a promising neurosteroid compound that is able to ameliorate cellular bioenergetics, while the effects of other steroids on brain mitochondria are poorly understood or not investigated at all. Thus, we aimed to characterize the bioenergetic modulating profile of a panel of seven structurally diverse neurosteroids (progesterone, estradiol, estrone, testosterone, 3 alpha-androstanediol, DHEA and allopregnanolone), known to be involved in brain function regulation. Of note, most of the steroids tested were able to improve bioenergetic activity in neuronal cells by increasing ATP levels, mitochondrial membrane

BACKGROUND: Preterm infants often receive mechanical ventilation and oxygen at birth. Exposure to large tidal volumes (V(T)s) at birth causes lung inflammation, and oxygen may amplify the injury. We hypothesized that normal V(T) ventilation at birth causes lung injury that is exacerbated by 95% oxygen. METHODS: The head and chest of anesthetized preterm fetal sheep (129 +/- 1 d gestation) were surgically exteriorized while maintaining the placental circulation. Fetuses were randomized to four groups with either V(T) ventilation to 6 ml/kg or continuous positive airway pressure of 5 cm H2O, and either 95%O2/5%CO2 or 95%N2/5%CO2. Age-matched fetuses were used as controls. After a 15-min intervention, the fetal lamb was returned to the uterus for 1 h 45 min. RESULTS: In ventilated lambs, V(T) was 6.2 +/- 0.4 ml/kg at 15 min. Ventilation increased proinflammatory cytokines as compared with controls and lambs on continuous positive airway pressure, with recruitment of primarily monocytes to bronchoalveolar lavage 

Alterations in the innate inflammatory response may underlie the pathophysiology of psychiatric diseases. Current antipsychotics modulate pro-/anti-inflammatory pathways, but their specific actions on these pathways remain only partly explored. This study was conducted to elucidate the regulatory role of paliperidone (1 mg/kg i.p.) on acute (6 h) and chronic (6 h/day for 21 consecutive days) restraint stress-induced alterations in 2 emerging endogenous anti-inflammatory/antioxidant mechanisms: nuclear factor erythroid-related factor 2 (NRF2)/antioxidant enzymes pathway, and the cytokine milieu regulating M1/M2 polarization in microglia, analyzed at the mRNA and protein levels in prefrontal cortex samples. In acute stress conditions, paliperidone enhanced NRF2 levels, possibly related to phosphoinositide 3-kinase upregulation and reduced kelch-Like ECH-associated protein 1 expression. In chronic conditions, paliperidone tended to normalize NRF2 levels through a phosphoinositide 3-kinase related-mechanism, with

Perfluorooctane sulfonate (PFOS) is a fluorinated compound and a Persistent Organic Pollutant which can disrupt the endocrine system. This work was undertaken to evaluate the possible effects of PFOS exposure on the regulation of corticosterone secretion in adrenal and pituitary glands and at hypothalamic level in adult male rat, and to evaluate the possible morphological alterations induced by PFOS in this endocrine tissue. Adult male rats were orally treated with 0.5, 1.0, 3.0 and 6.0 mg of PFOS/kg/day for 28 days. Corticosterone, adrenocorticotropic hormone (ACTH) and corticotrophin-releasing hormone (CRH) secretion decreased in PFOS-treated rats. After PFOS exposure, relative expression of adrenocorticotropic hormone receptor (ACTHr) and proopiomelanocortin (POMC) genes was increased in adrenal and in pituitary glands, respectively; while relative expression of ACTHr and CRH genes decreased in hypothalamus with the doses of 0.5 and 1.0 mg/kg/day. PFOS treatment increased relative nitric oxide synthase 1 a

We have previously reported the in vitro hypocholesterolemic, anti-inflammatory, and antioxidant effects of Alcalase-generated lupin protein hydrolysate (LPH). Given that lipoprotein deposition, oxidative stress, and inflammation are the main components of atherogenesis, we characterized the LPH composition, in silico identified LPH-peptides with activities related to atherosclerosis, and evaluated the in vivo LPH effects on atherosclerosis risk factors in a mouse model of atherosclerosis. After 15 min of Alcalase hydrolysis, peptides smaller than 8 kDa were obtained, and 259 peptides out of 278 peptides found showed biological activities related to atherosclerosis risk factors. Furthermore, LPH administration for 12 weeks reduced the plasma lipids, as well as the cardiovascular and atherogenic risk indexes. LPH also increased the total antioxidant capacity, decreased endothelial permeability, inflammatory response, and atherogenic markers. Therefore, this study describes for the first time that LPH prevents 
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Objective Oxidative stress is associated with the progression of chronic liver disease. Non-alcoholic fatty liver disease (NAFLD) is also an oxidative stress-related disease. However, the oxidative/anti-oxidative balance has not been fully characterized in NAFLD. The objective of the present study was to investigate the balance between oxidative stress and the anti-oxidative activity in NAFLD, including non-alcoholic steatohepatitis (NASH)-related hepatocellular carcinoma (HCC).  Patients We recruited 69 patients with histologically proven NAFLD without HCC (NAFLD; n=58), and with NASH-related HCC (NASH-HCC; n=11). The 58 NAFLD patients included patients with non-alcoholic fatty liver (NAFL; n=14) and NASH (n=44).  Methods The serum levels of reactive oxygen metabolites (ROM) and anti-oxidative markers (OXY) were determined and then used to calculate the oxidative index. The correlations among such factors as ROM, OXY, oxidative index, and clinical characteristics were investigated.  Results In NAFLD, ROM pos

Background: Chronic exposure to estradio1-17 beta (E2) in adult female rats increases mean arterial pressure by stimulating superoxide production in the rostral ventrolateral medulla (RVLM). However the mechanisms behind this phenomenon are unknown. We hypothesized that E2 exposure induces the gene expression of cytokines, chemokines and NADPH oxidase (Nox) in the RVLM that promotes superoxide production and aging would exacerbate this effect.  Methods: Young adult (3-4 month old) and middle-aged (6-8 month old) female Sprague Dawley rats were sham-implanted (YS and MS respectively) or implanted s.c. with slow-release E2 pellets (20 ng of E2/day for 90 days; YE and ME respectively). Blood pressure (BP) was measured during the last 3 weeks of exposure in a separate set of rats. At the end of treatment, the animals were sacrificed and RVLM was isolated from the brainstem. PCR array and Quantitative RT-PCR were performed with the tissue to quantity genes associated with hypertension and superoxide production. Su

Sepsis is caused by infections associated with life-threatening multiple organ failure (MOF). Septic MOF appears to be closely related to circulatory failure due to immunothrombosis. This process involves the production of reactive oxygen spices (ROS) in inflammatory sites. Therefore, the detoxification of the systemic excess ROS is important for the improvement of the process in septic pathogenesis. Histidine-rich glycoprotein (HRG), a plasma glycoprotein, ameliorates a septic condition through the suppression of both excess ROS production from neutrophils and immunothrombosis. Hydroxyl radical is known as the most important species among ROS in pathogenesis; however, the direct influence of HRG on hydroxyl radical formation and ROS activity is poorly understood. In this study, we showed that HRG, in a concentration-dependent manner, efficiently inhibited the production of hydroxyl radical induced by the Fenton's reaction through chelation of the divalent iron. HRG also exhibited antioxidant activity against

Oxidative stress is commonly observed in both idiopathic and genetic cases of Parkinson's disease (PD). It plays an important role in the degeneration of dopaminergic neurons, and it has been associated with altered telomere length (TL). There is currently no cure for PD, and extracts of antioxidative plant, such as Mucuna pruriens and Withania somnifera, are commonly used in Ayurveda to treat patients with PD. In this study, we evaluated 2 enzymatic markers of oxidative stress, glutathione (GSH) system and superoxide dismutase (SOD), and TL in a Drosophila melanogaster model for PD [phosphatase and tensin homolog-induced putative kinase 1 (PINK1)(B9)]. This evaluation was also performed after treatment with the phytoextracts. PINK1(B9) mutants showed a decrease in GSH amount and SOD activity and unexpected longer telomeres compared with wild-type flies. M. pruriens treatment seemed to have a beneficial effect on the oxidative stress conditions. On the other hand, W. somnifera treatment did not show any impro

Inflammation and oxidative stress (IOS) are considered key pathophysiological elements in the development of mental disorders. Recent studies demonstrated that the antipsychotic risperidone elicits an antiinflammatory effect in the brain. We administered risperidone for 2-weeks at adolescence to assess its role in preventing brain-related IOS changes in the maternal immune stimulation (MIS) model at adulthood. We also investigated the development of volumetric and neurotrophic abnormalities in areas related to the HPA-axis. Poly I:C (MIS) or saline (Sal) were injected into pregnant Wistar rats on GD15. Male offspring received risperidone or vehicle daily from PND35-PND49. We studied 4 groups (8-15 animals/group): Sal-vehicle, MIS-vehicle, Sal-risperidone and MIS-risperidone. [F-18] FDG-PET and MRI studies were performed at adulthood and analyzed using SPM12 software. IOS and neurotrophic markers were measured using WB and ELISA assays in brain tissue. Risperidone elicited a protective function of schizophreni

Calcified marine organisms typically experience increased oxidative stress and changes in mineralization in response to ocean acidification and warming conditions. These effects could hinder the potency of animal weapons, such as the mantis shrimp's raptorial appendage. The mechanical properties of this calcified weapon enable extremely powerful punches to be delivered to prey and aggressors. We examined oxidative stress and exoskeleton structure, mineral content, and mechanical properties of the raptorial appendage and the carapace under long-term ocean acidification and warming conditions. The predatory appendage had significantly higher % Mg under ocean acidification conditions, while oxidative stress levels as well as the % Ca and mechanical properties of the appendage remained unchanged. Thus, mantis shrimp tolerate expanded ranges of pH and temperature without experiencing oxidative stress or functional changes to their weapons. Our findings suggest that these powerful predators will not be hindered und

This study aimed to complete the scientific basis for the validation of a coffee silverskin extract (CSE) as a novel food ingredient according to European legislation. Nutritional value, safety, effects on biochemical biomarkers and excretion of short chain fatty acids (SCFAs) in vivo of CSE were assessed. Proteins, amino acids, fat, fatty acids, fiber, simple sugars and micronutrients were analyzed. For the first time, toxicological and physiological effects were evaluated in vivo by a repeated-dose study in healthy Wistar rats. Hormone secretion, antioxidant (enzymatic and no-enzymatic) and anti-inflammatory biomarkers, and dietary fiber fermentability of CSE (analysis of SCFAs in feces) were studied in biological samples. This unique research confirms the feasibility of CSE as a human dietary supplement with several nutrition claims: source of proteins (16%), potassium, magnesium, calcium and vitamin C, low in fat (0.44%) and high in fiber (22%)". This is the first report demonstrating that its oral admini

The aim of this study was to examine the anti-obesity effects of boiled tuna extract in C57BL/6N mice with obesity induced by a high-fat diet (HFD). We determined the anti-obesity effects of boiled tuna extract (100, 200, or 400 mg/kg) on the progression of HFD-induced obesity for 10 weeks. The mice were divided into 5 groups as follows: the normal diet (ND) group (n=10); the HFD group (n=10); the mice fed HFD and 100 mg/kg boiled tuna extract group (n=10); those fed a HFD and 200 mg/kg boiled tuna extract group (n=10); and those fed a HFD and 400 mg/kg boiled tuna extract group (n=10). Changes in body weight, fat content, serum lipid levels and lipogenic enzyme levels were measured. The consumption of boiled tuna extract lowered epididymal tissue weight and exerted anti-obesity effects, as reflected by the serum glucose, triglyceride (TG), total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), insulin and leptin levels. In addition, we demonstrated 

Serious malnutrition problems occur in developing countries where people's diets are mainly based on staple crops. To alleviate this, high-production crops are being developed that are better adapted to climate change, enriched in micronutrients and vitamins, or resistant to pests. In some cases, new varieties have been developed with several of the characteristics mentioned above, such as biofortified and pest-resistant crops. The development of biofortified Bacillus thuringiensis (Bt) crops raises the question of whether vitamin enrichment of Bt crops can in any way favor those pests that are not very susceptible to the Bt toxin that feed on these crops, such as Helicoverpa armigera (Hubner) or Mythimna unipuncta (Haworth) (Lepidoptera: Noctuidae). In this study, the response to a Bt diet enriched with vitamins A (beta-carotene) and C (ascorbic acid) was somewhat different between the two species. M. unipuncta was less sensitive to the toxin than H. armigera, although the ingestion of the Bt diet resulted i

Introduction: This study investigates the alteration of the inflammatory/oxidative pathway in patients with borderline personality disorder (BPD) and its relationship with clinical features of the disorder.  Methods: 49 BPD patients and 33 healthy control subjects were studied. Plasma levels of TBARS, nitrites, and the antioxidant enzymes CAT, GPx and SOD were measured. In addition, peripheral blood mononuclear cells were obtained to investigate levels of intracellular components of the inflammatory/oxidative pathway including the I kappa B alpha, NF kappa B, iNOS, COX2, Keap1, NOO1, and HO1. Western Blot and ELISA were used to measure protein expression. Patients were assessed for different clinical dimensions of BPD with scales for depression, anxiety, impulsivity and functioning.  Results: A significant decrease of I kappa B alpha levels and a significant increase of inflammatory factors, including NF kappa B, COX2 and iNOS levels were found in patients. On the other hand, a significant decrease was observ

The effects of hypoxia and perfluorooctane sulfonamide (PFOSA), given singly and also in combination on endocrine, biotransformation, and oxidative stress responses were investigated in primary culture of salmon hepatocytes. Hypoxia was induced chemically using cobalt chloride (CoCl2) or deferroxamine (DFO). Primary culture of salmon hepatocytes were exposed to either CoCl2 (150 mu M) or DFO (100 mu M), in the presence or absence of PFOSA at 0, 25, and 50 mu M for 24 and 48 h. Changes in transcript levels were analyzed by quantitative (real-time) PCR using gene-specific primers. CYP, catalase, GST, and SOD activities were analyzed spectrophotometrically. The hif-1 alpha mRNA was used to validate cellular hypoxic condition, showing significantly induced transcription after 48-h exposure to DFO and CoCl2. Our data show that transcript levels for endocrine (ER alpha, Vtg, and Zrp), biotransformation (cyp1a, cyp3a, gst, and udpgt), and oxidative stress responses (catalase (cat), glutathione peroxidase (gpx), and 

The likely involvement of inflammation and oxidative stress (IOS) in mental disease has led to advocate anti-oxidant and anti-inflammatory drugs as therapeutic strategies in the treatment of schizophrenia. Since omega-3 fatty acids ( w-3) show anti-inflammatory/neuroprotective properties, we aim to evaluate whether w-3 treatment during adolescence in the maternal immune stimulation (MIS) animal model of schizophrenia could prevent the brain and behavioural deficits described in adulthood. At gestational day 15, PolyI:C (4 mg/kg) or saline (VH) were injected to pregnant Wistar rats. Male offspring received w-3 (800 mg/kg) or saline (Sal) daily from postnatal day (PND) 35 & ndash;49, defining 4 groups: MIS w-3; MIS-Sal; VH- w-3 and VH-Sal. At PND70, rats were submitted to prepulse inhibition test (PPI). FDG-PET and T2-weighted MRI brain studies were performed in adulthood and analyzed by means of SPM12. IOS markers were measured in selected brain areas. MIS-offspring showed a PPI deficit compared with VHoffspri

BACKGROUND: Minocycline (MIN) is a tetracycline with antioxidant, anti-inflammatory, and neuroprotective properties. Given the likely involvement of inflammation and oxidative stress (IOS) in schizophrenia, MIN has been proposed as a potential adjuvant treatment in this pathology. We tested an early therapeutic window, during adolescence, as prevention of the schizophrenia-related deficits in the maternal immune stimulation (MIS) animal model. METHODS: On gestational day 15, Poly I:C or vehicle was injected in pregnant Wistar rats. A total 93 male offspring received MIN (30 mg/kg) or saline from postnatal day (PND) 35-49. At PND70, rats were submitted to the prepulse inhibition test. FDG-PET and T2-weighted MRI brain studies were performed at adulthood. IOS markers were evaluated in frozen brain tissue. RESULTS: MIN treatment did not prevent prepulse inhibition test behavioral deficits in MIS offspring. However, MIN prevented morphometric abnormalities in the third ventricle but not in the hippocampus. Additi

Tridax procumbens (TP) is a traditional Indian therapeutic plant and was evaluated for its blood glucose lowering abilities, as well as for its ability to curb diabetic neuropathy (DN). Administrating 45 mg/kg body weight of streptozotocin (STZ) intraperitoneally for four weeks, DN was induced in Wistar rats. After the rats' tails were clipped, the blood glucose levels were measured. Body weight and urine volume were also assessed. Oxidative stress makers such as superoxide dismutase (SOD), thiobarbituric acid reactive substances (TBARS), catalase (CAT), inflammatory cytokines for instance tumor necrosis factor (TNF)-alpha, and interleukin (IL)-1beta were estimated. Further, protein kinase C (PKC-beta) and vascular endothelial growth factor (VEGF) were also estimated as angiogenic markers. Behavioral parameters were also evaluated by using cold allodynia using acetone test, hot allodynia using Eddy's hot plate, grip strength test using Rota rod, and hyperalgesia test using Tail flick technique. The statistica

The aim of the research was to evaluate the antioxidant activity of 23 LAB strains isolated from raw fermented meat products. The methodology was based on in vitro tests in which the ability of antioxidants to deactivate free radicals was used. The greatest ability to scavenge the DPPH radicals was observed in Pediococcus pentosaceus KL14 and KL10, to scavenge ABTS radicals was in Pd. pentosaceus KL11 and KL14. The highest activity of superoxide dismutase (SOD) was found in Pd. pentosaceus BAL6 and BAL3. The Pd. pentosaceus BAL6, KL14 strains were able to produce H2O2. The highest resistance to superoxide anions was found in Pd. pentosaceus KL14 whereas the hydroxyl radicals was observed in Lactiplantibacillus plantarum SCH1 and Pd. pentosaceus BAL6. All of the strains were catalase-negative. The resistance to H2O2 was observed in Pd. pentosaceus KL14 and BAL5. Furthermore, the highest antioxidant activity was found in strains Pediococcus pentosaceus KL14, BAL6 and Lactiplantibacillus plantarum SCH1. Moreover

Decades of intensive genetic selection in commercial layers has resulted in earlier maturation, while sustaining high production rates to 100 wks of age (woa). To support eggshell formation while maintaining a healthy skeletal frame, substantial adaptations of calcium metabolism in the hen are necessary. Thus, skeletal growth, bone density, and egg quality were compared in 3 strains of layers, with the Lohmann LSL-lite as the current commercial strain, the heritage Shaver white leghorn as the mid-2000s strain, and the white-leghorn derived Smoky Joes as the non-selected 1960s strain. Tibia and Femur (n = 4/strain) were collected at 12, 17, 20, 25, 45, 60, 75, and 100 woa. Bones were measured and weighed, with bone mineral density assessed within medullary (mBMD) and cortical (cBMD) regions of the tibia using micro-Computed Tomography. Egg analyses including weight, eggshell thickness (EST) and eggshell breaking strength (EBS), were conducted throughout lay. Blood samples were collected to measure plasma calci

The management of body weight (BW) in broiler breeder pullets is critical to offset the negative correlation between their growth potential and reproductive success. Therefore, a precision feeding system was developed to allocate feed individually based on real-time BW in more frequent, smaller portions. However, this system requires access beyond the 8 h daylength of the rearing period. Since green and red spectra have been shown to stimulate growth and sexual maturation, respectively, this study aimed to evaluate the impact of continuous supplemental illumination of feeders with monochromatic wavelengths on sexual maturation. Furthermore, the best combination of supplemental and daytime lighting for optimizing the pullet-to-hen transition period was investigated. This study contained a 2 x 4 x 2 factorial arrangement, with 2 daytime lights (dtRED and dtGREEN; n = 2 rooms), 4 supplemental lights (sBLUE, sGREEN, sRED, and sCON; n = 12 pens), and 2 supplemental intensities (High and Low). At 3 wk of age (woa),

Oviducts play an important role in the reproductive process, such as in gamete transport, fertilization, and early embryonic development. However, the regulation of oviductal function during luteal formation phase (3-5 days post-ovulation), which is a crucial phase for early embryonic development, remains poorly understood. This study investigated the roles of oviductal estradiol-17 beta (E2) and progesterone (P4) concentrations on bovine oviductal functions in the luteal formation phase using RT-qPCR for some genes of oviductal epithelial cells. Bovine oviducts ipsilateral to the corpus luteum (CL) in the luteal formation phase were collected from a slaughterhouse. The concentration of oviductal E2 was positively correlated with the mRNA expressions of nuclear P4 receptor (PGR) and protein disulfide isomerase family A member 4 (PDIA4), which is related to protein secretion, in the ampulla and with estrogen receptor a (ESR1) mRNA expression in the isthmus. In contrast, the concentration of oviductal P4 was no

Aldabra giant tortoises (Aldabrachelys gigantea) are currently listed as Vulnerable on the IUCN Red List of Threatened Species. However, negative impacts of sea-level rise are predicted to result in an overall population decline of 40-65 % over the next 100 years, rendering the species Endangered. Captive propagation is an important tool for in- and ex-situ species conservation, but breeding success outside the tortoises' native island habitats has been very limited. Until now, the reproductive cycle of Aldabra tortoises has only been described in anatomic and behavioural studies. During a one-year period, plasma of four female and four male wild tortoises on Aldabra Atoll were examined monthly for levels of gonadal steroid hormones (oestradiol, testosterone, progesterone). Plasma oestradiol and testosterone values as well as meteorological data of the sampling period corresponded to previously published reports on seasonal changes in anatomy, behaviour and climate on the Aldabra Atoll. Seasonal changes in pl

Understanding the cell-of-origin of ovarian high grade serous cancer (HGSC) is the prerequisite for efficient prevention and early diagnosis of this most lethal gynecological cancer. Recently, a mesenchymal type of ovarian HGSC with the poorest prognosis among ovarian cancers was identified by both TCGA and AOCS studies. The cell-of-origin of this subtype of ovarian cancer is unknown. While pursuing studies to understand the role of the Hippo pathway in ovarian granulosa cell physiology and pathology, we unexpectedly found that the Yes-associated protein 1 (YAP1), the major effector of the Hippo signaling pathway, induced dedifferentiation and reprogramming of the ovarian granulosa cells, a unique type of ovarian follicular cells with mesenchymal lineage and high plasticity, leading to the development of high grade ovarian cancer with serous features. Our research results unveil a potential cell-of-origin for a subtype of HGSC with mesenchymal features. (C) 2020 Science China Press. Published by Elsevier B.V.

Although the role of the Hippo signaling pathway in development and tumorigenesis has been extensively studied in multiple organs, its role in ovarian follicle development remains largely unknown. Here, we report that Yes-Associated Protein 1 (YAP1), the major effector of Hippo signaling, is spatiotemporally expressed in ovarian granulosa cells and plays a critical role in the regulation of follicle development. We found that the active form of YAP1 (nuclear YAP1) was predominantly expressed in proliferative granulosa cells, whereas the inactive form of YAP1 (cytoplasmic YAP1) was mainly detected in luteal cells (terminally differentiated granulosa cells). Pharmacological inhibition of YAP1 activity disrupted mouse ovarian follicle development in vitro and in vivo. Foxl2 promoter-driven knockout of Yap1 in ovarian granulosa cells resulted in increased apoptosis of granulosa cells, decreased number of corpora lutea, reduced ovarian size, and subfertility in transgenic mice. However, Cyp19a1 promoter-driven kno

We examined the effect of human chorionic gonadotropin (hCG) treatment 5 days after estrus on ovarian dynamics and plasma progesterone (P-4) and estradiol (E-2) concentrations when the first-wave dominant follicle (DF) was ipsilateral or contralateral to the corpus luteum (CL) in lactating dairy cows. Seventy cows were divided into two groups: (1) ipsilateral group (IG; n = 37), in which the first-wave DF was ipsilateral to the CL, and (2) contralateral group (CG; n = 33), in which the first-wave DF was contralateral to the CL. IG and CG were further subdivided into two groups: non-treatment group (IG, n = 18; CG, n = 19), and hCG treatment group: administrated 1500 IU of hCG 5 days after estrus (IG, n = 19; CG, n = 14). Blood sampling and ovarian examination were performed at 3, 5, 7, 9, 11, and 13 days after estrus. Mean diameter of the first-wave DF on Day 9 tended (P = 0.067) to be larger in IG than in CG in the non-treatment group. Mean diameter of CL and plasma P-4 and E-2 concentrations did not differ 

Steroidogenesis in ovarian granulosa cells is regulated by the follicle-stimulating hormone (FSH) via transcriptional regulation of its related genes. We herein showed the involvement of the Hippo pathway in this regulation. In KGN granulosa cell, repression of YAP/TAZ activity induced the expression of CYP11A1, HSD3B2, and CYP19A1 in a TEAD-dependent manner without cAMP stimulation. A selective inhibitor of p38 MAP kinase, suppressed YAP/TAZ knockdown-indued the expression of these genes, suggesting this signal could be involved. The expression of these genes was induced by 8Br-cAMP, whereas that of CYR61 and ADATS1, typical YAP/TAZ-TEAD target genes, was suppressed, suggesting that the cellular signaling of cAMP reduced YAP/TAZ-TEAD activity. The constitutively active mutant YAP canceled the FSH- and 8Br-cAMP-mediated induction of these genes in primary rat granulosa and KGN cells, respectively. Moreover, regulation of steroidogenesis-related genes by YAP/TAZ-TEAD was independent of steroidogenic factor 1, 

Research suggests that women's sexual psychology and behavior change across the ovulatory cycle, but very little is known about how fluctuations in estradiol and progesterone - two hormones that systematically vary across the ovulatory cycle - affect romantic relationship dynamics. We present the first dyadic study to assess daily hormonal fluctuations and personal and relationship well-being from both partners' perspectives. Specifically, we recruited women who were not using hormonal contraception and their partners for a 15-day diary study. Participants collected daily urine samples to assess estradiol, progesterone, and testosterone, and they responded to daily questions about their relationship. Results revealed that increases in estradiol negatively affected women's relationship evaluations. Men perceived these changes, which in turn, affected men's well-being. The present findings highlight the importance of women's hormonal fluctuations in shaping relationship dynamics and provide, for the first time,

Fathers contribute substantially to infant care, yet the mechanisms facilitating paternal bonding and interactions with infants are not as well understood as they are in mothers. Several hormonal changes occur as males transition into parenthood, first in response to a partner's pregnancy, and next in response to interacting with the newborn. These changes may prepare fathers for parenting and help facilitate and maintain paternal care. Experimental studies with monkeys and rodents suggest that paternal care requires elevated estradiol levels, which increase when a male's partner is pregnant and are higher in fathers than non-fathers, but its role in the expression of paternal behaviors throughout infant development is unknown. To assess estradiol's role in paternal care, we analyzed the relationship between paternal estradiol metabolites and 1) offspring age, and 2) paternal care behavior (holding, carrying, huddling, playing, grooming), in wild, red-bellied lemurs (Eulemur rubriventer). We collected 146 fec

As broiler breeders face increased reproductive challenges specifically related to overfeeding, a clear understanding of the physiological effects of BW and rearing photoperiod on reproductive development is needed. The objective was to use mathematical models to compare plasma estradiol-17 beta (E2) concentration to characterize the effect of BW and rearing photoperiod on E2 levels. A 2 x 3 factorial arrangement of treatments was used. Hens (n = 180) were fed with a precision feeding system to allocate feed individually to achieve the breeder-recommended BW curve (Standard) or to a BW curve reaching the 21 wk target at 18 wk (High). Hens were on 8L:16D, 10L:14D, or 12L:12D photoschedules during rearing and were photostimulated at 21 wk. Age at first egg (AFE) was recorded. Plasma E2 levels were determined weekly between week 20 and 28. Two modified Gompertz models described E2 level as a function of (a) chronological or (b) physiological (relative to AFE) age. Timing of E2-inflection point was compared betwe

This study investigated possible female-related causes for inconsistent success among reproductive pairs in the zoo-based red wolf (Canis rufus) population. Females (n = 13) at seven institutions were assessed for evidence of ovulation and normal reproductive cycles through the measurement of estradiol and progesterone metabolite excretion in feces. Fecal cortisol metabolites (FCM) were also measured. Factors potentially affecting FCM and/or estrous cyclicity were recorded, including exhibit status (on vs. off), reproductive history (proven vs. unproven), copulatory behaviors (ties observed: yes or no), pregnancy/parturition (pups or no pups produced), and translocation before the observed breeding season (yes or no). No differences were observed in baseline FCM between females housed on versus off-exhibit (p = .46) or between females producing pups and those who did not (p = .19). Baseline FCM were significantly lower among females observed in copulatory ties compared to females never observed in a tie (p = 

Objective. To determine the impact on antitumor activity when active hexose correlated compound (AHCC) in combination with anticancer hormonal agents in orthotopic mouse models of human estrogen receptor positive breast cancer and evaluate impact of AHCC on aromatase activity. Methods. The study consisted of 7 treatment arms (n=10) conducted in 2 breast cancer mouse models: MCF-7 and ZR-75. Treatment groups included untreated, vehicle, AHCC 50 mg/kg, AHCC 50 mg/kg + tamoxifen 10 mg/kg, tamoxifen 10 mg/kg, AHCC 50 mg/kg + letrozole 10 mu g/mouse, or letrozole 10 mu g/mouse. All treatments were administered daily by oral gavage for 12 weeks. Tumors were measured 3 times a week. In vitro estrone and 17-estradiol enzyme immunoassay was used to evaluate aromatase activity. Results. There was no difference in the activity with the combination of AHCC + tamoxifen compared with tamoxifen (P = 0.29). In the ZR-75 model (catechol-O-methyltransferase [COMT] wild-type), there was no difference in activity with the letroz

Sexual dichromatism is a well-studied form of sexual dimorphism and is evident in a variety of taxa. Gibbons in the genera Nomascus and Hoolock are sexually dichromatic, with adult females having light or blonde pelage while adult males are black. All infants are born blonde, and all turn black at ca. 1-1.5 yr of age. Females then undergo a second pelage color change some time between the ages of 5 and 9 yr, when they attain their adult, blonde pelage. Here, we examine patterns of reproductive hormones (progesterone and estrone-3-glucuronide, or E1G) in 10 zoo-housed female white-cheeked gibbons (Nomascus leucogenys) during the maturation period. Females ranged in age from 2.8 to 9.8 yr during the time of sample collection. We used photographs of each female to estimate color on a five-point scale. We found a significant relationship between color and mean concentration of E1G (r = 0.69) but not between age and color (r = 0.16), or progesterone and color (r = 0.37). These results suggest a correlation between

The interaction of the nervous, immune, and endocrine systems is crucial in maintaining homeostasis in vertebrates, and vital in mammals. The spleen is a key organ that regulates the neuroimmunoendocrine system. The Taenia crassiceps mouse system is an excellent experimental model to study the complex host-parasite relationship, particularly sex-associated susceptibility to infection. The present study aimed to determine the changes in neurotransmitters, cytokines, sex steroids, and sex-steroid receptors in the spleen of cysticercus-infected male and female mice and whole parasite counts. We found that parasite load was higher in females in comparison to male mice. The levels of the neurotransmitter epinephrine were significantly decreased in infected male animals. The expression of IL-2 and IL-4 in the spleen was markedly increased in infected mice; however, the expression of Interleukin (IL)-10 and interferon (IFN)-gamma decreased. We also observed sex-associated differences between non-infected and infecte

The ability to monitor the estrus cycle in wild and captive marine species is important for identifying reproductive failures, ensuring a successful breeding program, and monitoring animal welfare. Minimally invasive sampling methods to monitor estrus in captive populations have been developed, but results suggest these tools can be species-specific in their precision and accuracy. Therefore, the minimally invasive sampling methods of trans-abdominal ultrasounds, a fecal steroid analysis (estrone-3-glucuronide, E1G), and vaginal cytology, were evaluated for their efficacy to characterize and monitor estrus in a captive breeding population of Steller sea lions (Eumetopias jubatus). Three adult females were sampled over five breeding seasons, resulting in six estrus profiles characterized by trans-abdominal ultrasounds, five by fecal E1G, and four by vaginal cytology. Animals were trained to allow transabdominal ultrasounds, fecal samples, and vaginal swabs to be collected approximately daily. Of the 76 trans-a

Frailty syndrome is associated with poor outcomes, morbidity and premature mortality. We performed a cross-sectional study to evaluate the presence of frailty syndrome based on Fried's frailty phenotype in post-menopausal women with breast cancer. We further analyzed the association between frailty syndrome with geriatric assessments and the association with the concentration of gonadotropins LH and FSH, estrogens, androgens and the aromatase activity index in the blood. We enrolled 47 post-menopausal women with localized breast cancer (mean age 66.8 +/- 1.3 years (range 52-83)) prior to the starting of adjuvant endocrine therapy. Patients were identified as non-frail" (robust) or "prefrail/frail" if they fulfilled at least one frailty criteria. In order to determine associations among variables and to control for other variables potentially affecting frailty syndrome (age, comorbidity index and previous chemotherapy treatment), we performed a logistic regression analysis. The receiver operating characteristi

Background: Accurate sex identification techniques are important for wildlife demographic studies and for genetic management of captive breeding colonies. Various non-invasive methods for identification of biological sex in the weakly dimorphic endangered dusky gopher frog (DGF; Lithobates sevosa) were explored to support planned recovery efforts for this species including breeding and augmentation of wild populations.  Methods: Body size (snout-vent length and body weight) measurements, observation of nuptial pads, ultrasound imaging, and urinary hormone analysis for testosterone and estrone were performed on 27 male and 19 female DGFs. For each method, the mean and range of measurement values were determined for male and female DGFs housed in a captive breeding population. The ability of these methods to accurately predict the true biological sex of the individuals was assessed retrospectively.  Results: Body size measurements were of limited use for sex identification purposes, as males and females demonst

Reproductive monitoring for captive breeding in giant pandas is based on behavioural observation and non-invasive hormone analysis. In urine, interpretation of results requires normalisation due to an animal's changing hydration. Correction of urinary concentrations based on creatinine is the gold standard. In this study, a largely unexplored, easy-to-perform normalisation technique, based on urinary specific gravity (USpG), was examined and compared to creatinine. To this extent, six cycles from two female pandas (SB741(1) and SB569 (5)) were monitored through urine analysis for oestrogen, progesterone, ceruloplasmin and 13,14-dihydro-15-keto-PGF2a (PGFM). The Pearson's correlation between creatinine and USpG was high (r = 0.805-0.894; p < 0.01), indicative for a similar performance of both normalisation methods. However, generally lower values were observed during pro-oestrus and primary (progesterone) rise. This could be associated with huge shifts in appetite, monitored by faecal output (kg) with an avera

Rapid physiological colour change offers dynamic signalling opportunities that can reveal distinct information to receivers in different contexts. Information content in dynamic colours, however, is largely unexplored. In males of the Indian rock agama (Psammophilus dorsalis), stressful events, including male-male agonistic interactions, induce a colour change, wherein the dorsal band turns yellow and the lateral bands turn orange. We aimed to determine whether these pigment-based dynamic colours convey information about individual quality. Using an agamid-specific visual model, we first quantified the chromatic and achromatic contrasts of each colour component displayed by males during handling stress, which induces the maximal response of aggression-typical colours. We then measured baseline testosterone levels, morphology (body mass and size), and performance measures (bite force and sprint speed) of these lizards. Chromatic contrasts of the dorsal yellow and lateral orange bands, individually and relative

Testosterone is strongly associated with the annual development of antlers in cervids, but endocrine research on wild, freely breeding ungulates is often done without repeated capture of known-aged individuals. As a result, our knowledge on how testosterone fluctuates over the course of a lifetime and variation in lifetime patterns among individuals is limited. We investigated patterns of testosterone in a freely breeding population of white-tailed deer (Odocoileus virginianus) in Alabama, USA, that breeds in January. Testosterone peaked during the height of the breeding season, despite this period occurring approximately 2 months later than in most temperate-region white-tailed deer populations. Age-related differences in testosterone were only prevalent during the breeding season, with bucks >= 3.5 years old having greater testosterone (853 ng/dl +/- 96 SE; p = 0.012) than bucks 1.5-2.5 years old (364 ng/dl +/- 100 SE). Additionally, an individual's testosterone level as a yearling was not positively associ



While hormones such as testosterone are known to drive reproduction and sexually selected traits in many species, research demonstrating a relationship between testosterone and annual or overall reproductive success is sparse. We sought to directly measure how circulating testosterone relates to sexually selected characteristics and reproductive success in a freely breeding population of white-tailed deer (Odocoileus virginanus). We captured individuals during September–March annually from 2007 to 2017 and investigated the association between testosterone and antler size, body size, and annual reproductive success for individuals. We also assessed lifetime patterns from individuals captured multiple years. We found a positive relationship between testosterone and body size, and between testosterone and antler size. However, we found a significant interaction between testosterone and age for both body size and antler size response variables, indicating that as age increases, the aforementioned positive relatio

Nuptial plumage colouration is seemingly favoured by females of avian species with regards to sexual selection. This particular secondary sexual characteristic has been previously shown to be a condition-dependent signal of individual quality among passerines with pigment-based colouration (i.e. yellows and reds). In contrast, relationships between structural plumage colouration (i.e. blues) and aspects of both physical quality and physiological function have been understudied. Using free-living Indigo Buntings (Passerina cyanea) as a study species, we compared the percentage of blue feather coverage to body condition, innate immune responses, antioxidant capacity, stress physiology, reproductive physiology, and parasitism. We found the overall percentage of blue feathers on individual birds to be positively correlated with testosterone levels and body condition, while negatively correlated with heterophil to lymphocyte ratio. Birds with more blue coverage were also less likely to harbour blood parasites. Our

Male mammals of seasonally reproducing species typically have annual testosterone (T) cycles, with T usually peaking during the breeding season, but occurrence of such cycles in male mysticete whales has been difficult to confirm. Baleen, a keratinized filter-feeding apparatus of mysticetes, incorporates hormones as it grows, such that a single baleen plate can record years of endocrine history with sufficient temporal resolution to discern seasonal patterns. We analyzed patterns of T every 2 cm across the full length of baleen plates from nine male bowhead whales (Balaena mysticetus) to investigate occurrence and regularity of T cycles and potential inferences about timing of breeding season, sexual maturation, and reproductive senescence. Baleen specimens ranged from 181-330 cm in length, representing an estimated 11 years (smallest whale) to 22 years (largest whale) of continuous baleen growth, as indicated by annual cycles in stable isotopes. All baleen specimens contained regularly spaced areas of high T

In most mammals, including humans, the postnatal acquisition of normal social and nonsocial behavior critically depends on interactions with peers. Here we explore the possibility that mixed-group housing of mice carrying a deletion of Nlgn3, a gene associated with autism spectrum disorders, and their wild-type littermates induces changes in each other's behavior. We have found that, when raised together, male Nlgn3 knockout mice and their wild-type littermates displayed deficits in sociability. Moreover, social submission in adult male Nlgn3 knockout mice correlated with an increase in their anxiety. Re-expression of Nlgn3 in parvalbumin-expressing cells in transgenic animals rescued their social behavior and alleviated the phenotype of their wild-type littermates, further indicating that the social behavior of Nlgn3 knockout mice has a direct and measurable impact on wild-type animals' behavior. Finally, we showed that, unlike male mice, female mice lacking Nlgn3 were insensitive to their peers' behavior bu

The physiological stress response is frequently gauged in animals, non-invasively, through measuring glucocorticoids in excreta. A concern with this method is, however, the unknown effect of variations in diets on the measurements. With an energy dense diet, leading to reduced defecation, will low concentrations of glucocorticoids be artificially inflated? Can this effect be overcome by measuring the total output of glucocorticoids in excreta? In a controlled laboratory setting we explored the effect in mice. When standard mouse chow - high in dietary fiber - was replaced with a 17% more energy-dense diet, fecal mass was significantly reduced. As circulating levels of corticosterone and the total output of corticosterone metabolites over time remained unaffected, the result was an overestimation - more than a doubling - of the corticosterone metabolite excretion if expressed as concentrations. Similar results were obtained for testosterone metabolites. Although measuring the total output is not feasible in, f

Microminipigs have become an attractive animal model for the toxicology- and pharmacology-related studies because of their manageable size. In this study, the development of the testicular interstitium and steroidogenesis in microminipigs, from 0 to 12 months of age, were investigated. Testicular interstitium was mostly composed of two types of Leydig cells (large and small Leydig cells) and a few macrophages and mast cells. Large Leydig cells were observed in the peritubular area throughout all the ages. Small Leydig cells were present in the interlobular and subcapsular areas at an early age and then gradually converted into large Leydig cells. Testicular composition of the Leydig cells began to increase after 3 months of age, when spermatogenesis was completed, and reached approximately 35% at 12 months. Steroidogenic enzymes in Leydig cells were detected by immunohistochemistry from 0 month of age. Serum testosterone levels increased substantially from 1.5 to 4.5 months of age, which coincided well with t

The phytoestrogen genistein (GEN) may interfere with permanent morphological changes in the brain circuits sensitive to estrogen. Due to the frequent use of soy milk in the neonatal diet, we aimed to study the effects of early GEN exposure on some physiological and reproductive parameters. Mice of both sexes from PND1 to PND8 were treated with GEN (50 mg/kg body weight, comparable to the exposure level in babies fed with soy-based formulas). When adult, we observed, in GEN-treated females, an advanced pubertal onset and an altered estrous cycle, and, in males, a decrease of testicle weight and fecal testosterone concentration. Furthermore, we observed an increase in body weight and altered plasma concentrations of metabolic hormones (leptin, ghrelin, triiodothyronine) limited to adult females. Exposure to GEN significantly altered kisspeptin and POMC immunoreactivity only in females and orexin immunoreactivity in both sexes. In conclusion, early postnatal exposure of mice to GEN determines long-term sex-speci

Reptiles are highly susceptible to anthropogenic activities as a result of their narrow geographical ranges and habitat specialization, making them a conservation concern. Geckos represent one of the mega-diverse reptile lineages under pressure; however, limited assisted reproductive technologies currently exist for these animals. Exogenous pregnant mare serum gonadotropin (PMSG) has been found to exhibit follicle stimulating hormone-like action and has been routinely used to alter reproductive hormones of vertebrates in assisted reproductive protocols. The purpose of this study was to determine the effects of serial injections of 20 IU and 50 IU PMSG on circulating testosterone concentrations, testicular dynamics, and semen production in a model species of gecko. Twenty-four captive-bred, adult, male leopard geckos (Eublepharis macularius) were divided into three treatment groups and administered a once-weekly injection of either PMSG or saline for a total of nine weeks. Ultrasonographic testicular measureme

Background  Low plasma testosterone, either spontaneous or as a result of androgen deprivation therapy for prostate cancer, is associated with an increased risk of cardiovascular events. The underlying mechanism in humans is not understood. Experimental studies in mice have shown that castration facilitates atherogenesis and may increase signs of plaque vulnerability. Pigs used for translational atherosclerosis research have frequently been castrated for practical or commercial reasons, but the effect of castration on atherosclerosis has never been systematically evaluated in pigs.  Objective  To study the effect of castration on atherosclerotic plaque burden and type in genetically modified minipigs with hypercholesterolemia.  Methods  Newborn male Yucatan minipigs with transgenic overexpression of a human gain-of-function mutant of proprotein convertase subtilisin/kexin type 9 were randomized to undergo orchiectomy (n = 8) or serve as controls (n = 6). Minipigs were started on high-fat diet at 3 months of a

N6-methyladenosine (m6A) is the most prevalent reversible RNA modification in the mammalian transcriptome. It has recently been demonstrated that m6A is crucial for male germline development. Fat mass and obesity-associated factor (FTO), a known m6A demethylase, is widely expressed in human and mouse tissues and is involved in manifold biological processes and human diseases. However, the function of FTO in spermatogenesis and male fertility remains poorly understood. Here, we generated an Fto knockout mouse model using CRISPR/Cas9-mediated genome editing techniques to address this knowledge gap. Remarkably, we found that loss of Fto in mice caused spermatogenesis defects in an age-dependent manner, resulting from the attenuated proliferation ability of undifferentiated spermatogonia and increased male germ cell apoptosis. Further research showed that FTO plays a vital role in the modulation of spermatogenesis and Leydig cell maturation by regulating the translation of the androgen receptor in an m6A-dependen

Differences in reported testosterone concentrations in male sea turtle blood samples are common in the veterinary literature, but may be accounted for by differences in sample handling and processing prior to assay. Therefore, our study was performed to determine best practices for testosterone analysis in male sea turtles (Caretta caretta and Chelonia mydas). Blood samples were collected into 5 collection tube types, and assay validation and measured testosterone concentrations were compared across different sample storage (fresh, refrigerated 1 week, or frozen), extraction (unextracted or ether-extracted), and processing treatment (untreated, homogenized, or dissociation reagent) conditions. Ether-extracted and dissociation reagent-treated samples validated in all conditions tested and are recommended for use, as unextracted samples validated only if assayed fresh. Dissociation reagent treatment was simpler to perform than ether extraction and resulted in total testosterone concentrations similar to 2.7-3.5

Animals engage in social interactions with changes in their behaviour and physiology. Environmental challenges, however, can influence social interactions by adding additional stressors. Here, we investigated the effects of urbanisation on the behaviour and hormonal responses of a tropical lizard species, Psammophilus dorsalis, during social interactions. We recorded behaviour of males from suburban and rural areas during controlled encounters with other males and females. We then measured corticosterone and testosterone levels of individuals at 10 min intervals, from immediately after the social encounter to 30 min later and then at 120 min after the interaction period. We found that differences in social behaviours and subsequent hormone levels were largely driven by habitat, and not social context. Overall, we found that fewer suburban males showed behavioural displays compared to rural males during social encounters. For those that displayed, intensity of aggression was similar across populations, but cou

Most of our knowledge on reproductive biology of gray whales dates back to scientific research conducted during commercial whaling in the late 1950s and 1960s. The goal of the present study was to provide updated insights on reproductive physiology of gray whales, using progesterone and testosterone as biomarkers. We measured hormone concentrations using enzyme immunoassay (EIA) techniques in blubber biopsies collected from 106 individual whales from March to November over a span of 12 years (2004-2016) between California and Alaska. We found testosterone concentrations in males to increase significantly with age (P = 0.03). Adult males showed significantly elevated testosterone concentrations when sampled in the fall compared to the summer (P = 0.01), likely indicating physiological preparation for mating. We measured testosterone concentrations in females of different age classes, but no statistical differences were found. We found significantly higher progesterone concentrations in pregnant females compare

Sampling blood for endocrine analysis from some species may not be practical or ethical. Quantification of hormones extracted from nontypical sample types, such as keratinized tissues, offers a less invasive alternative to the traditional collection and analysis of blood. Here, we aimed to validate assays by using parallelism and accuracy tests for quantification of testosterone, corticosterone, progesterone, and triiodothyronine (T-3) in shed skins of tegu lizards. We assessed whether hormone content of sheds varied across one year similar to what was previously detected in plasma samples. In addition, we aimed to identify the phase relationship between hormone levels of shed skin and plasma levels obtained from the same animals. High frequency of shedding occurred during the active season for tegus (spring/summer), while shedding ceased during hibernation (winter). All hormones measured in shed skins exhibited seasonal changes in concentration. Levels of testosterone in shed skins of male tegus correlated p

Biological rhythms in core body temperature (CBT) provide informative markers of adolescent development under controlled laboratory conditions. However, it is unknown whether these markers are preserved under more variable, semi-naturalistic conditions, and whether CBT may therefore prove useful in a real-world setting. To evaluate this possibility, we examined fecal steroid concentrations and CBT rhythms from pre-adolescence (p26) through early adulthood (p76) in intact male and female Wistar rats under natural light and climate at the Stephen Glickman Field Station for the Study of Behavior, Ecology and Reproduction. Despite greater environmental variability, CBT markers of pubertal onset and its rhythmic progression were comparable with those previously reported in laboratory conditions in female rats and extend actigraphy-based findings in males. Specifically, sex differences emerged in CBT circadian rhythm (CR) power and amplitude prior to pubertal onset and persisted into early adulthood, with females e

Many animals adjust the timing of seasonal events, such as reproduction, molt, migration, and hibernation, in response to interannual variation and directional climate-driven changes in temperature. However, the mechanisms by which temperature influences seasonal timing are relatively under-explored. Seasonal timing involves retrograde signaling in which thyrotropin (TSH) in the pars tuberalis (PT) alters expression of thyroid hormone (TH) deiodinases (Dio2/Dio3) in tanycyte cells lining the third ventricle of the hypothalamus. This, in turn, affects the availability of triiodothyronine (T3) within the mediobasal hypothalamus-increased hypothalamic T3 restores a summer phenotype and activates the reproductive axis in long-day breeders. Recently, we showed that retrograde TH signaling is activated during late hibernation in arctic ground squirrels (Urocitellus parryii) held in constant darkness and constant ambient temperature. Sensitivity of seasonal pathways to nonphotic cues, such as temperature, is likely 

Hibernation involves prolonged intervals of profound metabolic suppression periodically interrupted by brief arousals to euthermy, the function of which is unknown. Annual cycles in mammals are timed by a photoperiodically-regulated thyroid-hormone-dependent mechanism in hypothalamic tanycytes, driven by thyrotropin (TSH) in the pars tuberalis (PT), which regulates local TH-converting deiodinases and triggers remodeling of neuroendocrine pathways. We demonstrate that over the course of hibernation in continuous darkness, arctic ground squirrels (Urocitellus parryii) up-regulate the retrograde TSH/Deiodinase/TH pathway, remodel hypothalamic tanycytes, and activate the reproductive axis. Forcing the premature termination of hibernation by warming animals induced hypothalamic deiodinase expression and the accumulation of secretory granules in PT thyrotrophs and pituitary gonadotrophs, but did not further activate the reproductive axis. We suggest that periodic arousals may allow for the transient activation of h

The short-beaked echidna (Tachyglossus aculeatus) is a monotreme endemic to Australia and New Guinea, and is the most widespread native mammal in Australia. Despite its abundance, there are considerable gaps in our understanding of echidna life history such as reproductive cycles in both sexes, patterns of stress physiology, and possible seasonal changes in metabolism. Slow-growing integumentary sample types comprised of keratin (hair, claw, etc.) have been used in other wildlife to assess these questions via analysis of longitudinal patterns in steroid and thyroid hormones that are deposited in these tissues as they grow. Hairs and spines comprise the pelage of echidnas, the spines being keratinized structures homologous to hair. Thus, echidna spines could be a viable sample type for hormone analysis contributing to a better understanding of the biology of echidnas. The aim of this work was to determine whether steroid hormones are detectable in echidna spines, to perform assay validations, and to establish 

abstract In-situ and ex-situ Asian elephant populations are threatened with extinction, and male elephants pose unique challenges to long-term sustainability. The heightened sexual state of “musth” is accompanied by a suite of physical, behavioral and physiological changes. Furthermore, musth is unique to male elephants and requires special consideration when developing short- and long-term management strategies for elephants in the wild and in human care. The purpose of this study was to identify associations between fecal hormone metabolites [fecal androgen metabolites, FAM; fecal glucocorticoid metabolites, FGM; and fecal triiodothyronine (T3) metabolites, FT3] and visible musth indicators [temporal gland secretions (TGS) and urine dribbling (UD)], and behavioral changes around musth. From fecal samples collected non-invasively from wild elephants in Wasgamuwa National Park, Sri Lanka, and zoo-housed elephants in the United States, we hypothesized that (1) TGS and/or UD would be associated with changes in 

This study investigated the relation of the fungiform taste papillae density and saliva composition with the taste perception of patients suffering from diagnosed taste disorders. For this purpose, 81 patients and 40 healthy subjects were included. Taste was measured by means of regional and whole mouth chemosensory tests, and electrogustometry. Olfaction was assessed using the Sniffin Sticks. Fungiform papillae were quantified using the Denver Papillae Protocol for Objective Analysis of Fungiform Papillae". In addition, salivary parameters [flow rate, total proteins, catalase, total anti-oxidative capacity (TAC), carbonic anhydrase VI (caVI), and pH] were determined and the Beck Depression Inventory was administered. Patients showed less taste papillae compared to healthy subjects. The number of papillae correlated with total taste strip score and salivary flow rate. Regarding salivary parameters, the flow rate, protein concentration, and TAC of patients were higher compared to controls. In addition, salivar

A simple treatment of UV light exposure can change the interfacial properties of variably doped GaN substrates. The changes in surface charge and chemistry after exposure to UV light were studied as way to alter the behavior of Pseudomonas aeruginosa films. The properties of GaN surfaces were characterized by atomic force microscopy, Kelvin probe force microscopy, and X-ray photoelectron spectroscopy. The Pseudomonas aeruginosa film responses were quantified by analyzing changes in the amount of catalase, reactive oxygen species, and intracellular Ca2+ concentrations. The comprehensive analysis supports the notion that the response of P. aeruginosa biofilms can be controlled by the properties of the interface and the amount of time the film is in contact with it.

Visual deficits are a common concern among subjects with head trauma. Stem cell therapies have gained recent attention in treating visual deficits following head trauma. Previously, we have shown that adipose-derived stem cell (ASC) concentrated conditioned medium (ASC-CCM), when delivered via an intravitreal route, yielded a significant improvement in vision accompanied by a decrease in retinal neuroinflammation in a focal cranial blast model that indirectly injures the retina. The purpose of the current study is to extend our previous studies to a direct ocular blast injury model to further establish the preclinical efficacy of ASC-CCM. Adult C57BL/6J mice were subjected to repetitive ocular blast injury (rOBI) of 25 psi to the left eye, followed by intravitreal delivery of ASC-CCM (similar to 200 ng protein/2 mu l) or saline within 2-3 h. Visual function and histological changes were measured 4 weeks after injury and treatment. In vitro, Muller cells were used to evaluate the antioxidant effect of ASC-CCM.

Hepatic fibrosis is a chronic disorder caused by viral infection and/or metabolic, genetic and cholestatic disorders. A noninvasive procedure that enables the detection of liver fibrosis based on redox status would be useful for disease identification and monitoring, and the development of treatments. However, an appropriate technique has not been reported. This study describes a novel method for assessing the redox status of the liver using in vivo dynamic nuclear polarization-magnetic resonance imaging (DNP-MRI) with the nitroxyl radical carbamoyl-PROXYL as a molecular imaging probe, which was tested in dimethylnitrosamine-treated mice as a model of liver fibrosis. Based on the pharmacokinetics of carbamoyl-PROXYL in control livers, reduction rate mapping was performed in fibrotic livers. Reduction rate maps demonstrated a clear difference between the redox status of control and fibrotic livers according to the expression of antioxidants. These findings indicate that in vivo DNP-MRI with a nitroxyl radical 

Diet is a key factor for obesity development; however, limited data are available on dietary cluster analysis in children with obesity. We aimed to assess the associations between dietary patterns and obesity and several cardiometabolic markers. Anthropometry, bioelectrical impedance, blood pressure and plasma biomarkers of oxidative stress, inflammation and endothelial damage were determined in 674 Caucasian children, aged 5-16, with normal or excess weight. Using a food frequency questionnaire and cluster analysis, two consistent dietary patterns were shown, labeled as health conscious (HC) and sweet and processed (SP). The HC pattern included a greater proportion of participants with overweight/obesity than the SP cluster (80.1% vs. 63.8%). However, children with obesity within the HC cluster, showed less abdominal fat, through waist to hip (0.93 vs. 0.94) and waist to height (0.61 vs. 0.63) indexes (p < 0.01). Univariate general models showed several additional differences in cardiometabolic risk biomarke

Modifying the composition of a sow's milk could be a strategy to improve the intestinal health and growth of her piglet during the first weeks of life. This study evaluated how dietary supplementation of vitamin E (VE), hydroxytyrosol (HXT) or VE+HXT given to Iberian sows from late gestation affected the colostrum and milk composition, lipid stability and their relationship with the piglet's oxidative status. Colostrum from VE-supplemented sows had greater C18:1n-7 than non-supplemented sows, whereas HXT increased polyunsaturated ( summation operatorPUFAs), summation operatorn-6 and summation operatorn-3 fatty acids. In 7-day milk, the main effects were induced by VE supplementation that decreased summation operatorPUFAs, summation operatorn-6 and summation operatorn-3 and increased the Delta-6-desaturase activity. The VE+HXT supplementation resulted in lower desaturase capacity in 20-day milk. Positive correlations were observed between the estimated mean milk energy output and the desaturation capacity of s

Helicteres angustifolia L. is a shrub that forms a common ingredient of several cancer treatment recipes in traditional medicine system both in China and Laos. In order to investigate molecular mechanisms of its anticancer activity, we prepared aqueous extract of Helicteres angustifolia L. Roots (AQHAR) and performed several in vitro assays using human normal fibroblasts (TIG-3) and osteosarcoma (U2OS). We found that AQHAR caused growth arrest/apoptosis of U2OS cells in a dose-dependent manner. It showed no cytotoxicity to TIG-3 cells at doses up to 50 mug/ml. Biochemical, imaging and cell cycle analyses revealed that it induces ROS signaling and DNA damage response selectively in cancer cells. The latter showed upregulation of p53, p21 and downregulation of Cyclin B1 and phospho-Rb. Furthermore, AQHAR-induced apoptosis was mediated by increase in pro-apoptotic proteins including cleaved PARP, caspases and Bax. Anti-apoptotic protein Bcl-2 showed decrease in AQHAR-treated U2OS cells. In vivo xenograft tumor a

Obesity is characterized by chronic systemic inflammation and enhances cancer metastasis and mortality. Obesity promotes breast cancer metastasis to lung in a neutrophil-dependent manner; however, the upstream regulatory mechanisms of this process remain unknown. Here, we show that obesity-induced monocytes underlie neutrophil activation and breast cancer lung metastasis. Using mass cytometry, obesity favors the expansion of myeloid lineages while restricting lymphoid cells within the peripheral blood. RNA sequencing and flow cytometry revealed that obesity-associated monocytes resemble professional antigen-presenting cells due to a shift in their development and exhibit enhanced MHCII expression and CXCL2 production. Monocyte induction of the CXCL2-CXCR2 axis underlies neutrophil activation and release of neutrophil extracellular traps to promote metastasis, and enhancement of this signaling axis is observed in lung metastases from obese cancer patients. Our findings provide mechanistic insight into the rela

Aim: Doxorubicin (DOX) induces dose-dependent cardiotoxicity due to reactive oxygen species (ROS)-mediated oxidative stress and subsequent apoptosis of cardiomyocytes. We aimed to assess whether sodium thiosulfate (STS), which has antioxidant and antiapoptotic properties, exerts cardioprotective effects on DOX-induced cardiomyopathy.  Main methods: Male C57BL/6N mice were divided into four groups, control, DOX, STS, and DOX + STS, and administered DOX (20 or 30 mg/kg) or normal saline intraperitoneally, followed by an injection of STS (2 g/kg) or normal saline 4 h later.  Key findings: The DOX group showed a poorer 6-day survival and decreased cardiac function than the DOX + STS group. The DOX group showed a marked increase in the plasma creatine kinase isoenzyme myocardial band (CK-MB) and lactate dehydrogenase (LDH) levels 10 h after DOX injection, while the DOX + STS group showed suppression of DOX-induced elevation of CK-MB and LDH levels. The DOX group showed increased 8-hydroxy-2'-deoxyguanosine (8-OHdG

In this study, we investigated the suppressive effects of radon inhalation against nephropathy in C57BL/6J mice with type-1 diabetes induced by intraperitoneal injection of streptozotocin (50 mg/kg weight, given five times). Four weeks after diabetes induction, the diabetic mice were continuously treated with inhaled radon-222 of 2000 Bq/m(3) or air only (sham) for four weeks. The results showed that radon inhalation did not affect type-1 diabetic symptoms such as body weight loss, hyperglycemia, and hypoinsulinemia. However, diabetic mice treated with radon showed lower urinary albumin excretion and fibrotic change in renal glomeruli compared with diabetic mice not treated with radon. Furthermore, renal superoxide dismutase activity and glutathione content were significantly higher in diabetic mice treated with radon than in diabetic mice not treated with radon. These findings suggested that radon inhalation enhanced renal antioxidants activities, resulting in the suppression of diabetic nephropathy. This st

This manuscript is focussed on the development of pentablock (PB) copolymer based sustained release formulation for the treatment of posterior segment ocular diseases. We have successfully synthesised biodegradable and biocompatible PB copolymers for the preparation of nanoparticles (NPs) and thermosensitive gel. Achieving high drug loading with hydrophilic biotherapeutics (peptides/proteins) is a challenging task. Moreover, small intravitreal injection volume (</=100 muL) requires high loading to develop a long term (six months) sustained release formulation. We have successfully investigated various formulation parameters to achieve maximum peptide/protein (octreotide, insulin, lysozyme, IgG-Fab, IgG, and catalase) loading in PB NPs. Improvement in drug loading can facilitate delivery of larger doses of therapeutic proteins via limited injection volume. A composite formulation comprised of NPs in gel system exhibited sustained release (without burst effect) of peptides and proteins, may serve as a platform 

Obesity is characterized by an excessive accumulation of fat in adipose tissue, which is associated with oxidative stress and chronic inflammation. Excessive H2O2 levels are degraded by catalase (CAT), the activity of which is decreased in obesity. We investigated the effects of inhibition of catalase activity on metabolism and inflammation by incubating human differentiated adipocytes with 10 mM 3-amino-1,2,4-triazole (3-AT) for 24 h. As expected, the treatment decreased CAT activity and increased intracellular H2O2 levels significantly. Glutathione peroxidase (GPX) activity was also reduced, and the gene expression levels of the antioxidant enzymes GPX4 and peroxiredoxins (1, 3 and 5) were inhibited. Interestingly, this occurred along with lower mRNA levels of the transcription factors nuclear factor (erythroid 2-like 2) and forkhead box O, which are involved in redox homeostasis. However, superoxide dismutase activity and expression were increased. Moreover, 3-AT led to nuclear factor kappa-light-chain-enh

PURPOSE: To determine the ability of human neutrophils to kill multidrug-resistant Acinetobacter baumannii (MDRAB) in the presence of tigecycline (TGC). METHODS: Clinical isolates of MDRAB were cultured with human neutrophils and H(2)O(2) in the presence of TGC. The numbers of viable bacteria, catalase activity, gene expression at the K locus of the MDRAB, reactive oxygen species (ROS) production, and granule exocytosis in human neutrophils were determined. RESULTS: There was a time-dependent increase in the numbers of MDRAB after co-culturing with human neutrophils, whereas there was a significant decrease in the MDRAB numbers when co-cultured with both, human neutrophils and TGC for 6 h. The presence or absence of TGC did not affect total ROS production or the expression of CD11b, CD15, and CD63 on human neutrophils occurred when co-cultured with MDRAB. TGC significantly suppressed catalase activity and gene expression at the K locus of MDRAB, and significantly reduced the thickness of the capsule. Addition

The growing economic interest in tench has led to the need for further information on the best slaughter methodologies for this species in order to respect animal welfare and preserve fillet quality. Sixty farmed tench (Tinca tinca) were randomly divided into three groups of killing: carbon monoxide (CO), electrical (ES) and percussive (PS) stunning. The behaviour of the fish, the onset of rigor mortis and the gill cortisol concentration were determined as stress indexes, while after rigor resolution, the quality of the fillets were followed over a period of 10 days of refrigerated storage ( + 2.5 degrees C) by determining physical and chemical properties of the fillets. The observations indicated that the fish did not seem to perceive CO negatively, and normal swimming activity was recorded. No external or internal damage was recorded for any of the killed fish. The evolution of the rigor mortis index indicated that CO reached full rigor at about 15 h post mortem, that is, an intermediate value was reached b

To evaluate the in vivo immunomodulatory activity of the crude polysaccharide from Helicteres angustifolia L. (HACP), a 4T1 breast tumor model in BALB/c mice was used in this study. After tumor incubation for 6 days, mice were orally administered with 100, 200, and 300 mg/kg of HACP for 15 days. The results show that HACP administration resulted in a remarkable immunomodulatory effect attributable to the increased spleen and thymus indices, unregulated CD4(+)/CD8(+) ratios in spleen lymphocytes, and the augmentation of IL-1 beta, IFN-gamma, and TNF-alpha productions in the serum of tumor-bearing mice. The increased immunity resulted in a significant reduction in the tumor weight in 100, 200, and 300 mg/kg of HACP treatment groups, achieving inhibition rates of 34.58 +/- 10.20%, 57.80 +/- 8.65% and 67.71 +/- 5.80%, respectively. In addition, a reduced lung metastasis was also detected in the HACP treatment groups. These findings, for the first time, provide scientific evidence that HACP can improve the immune 

Reactive oxygen species (ROS) are very harmful to dermal cells, and it is thus important to develop cosmetics that protect the skin from ROS and other stimuli. Repagermanium is a synthetic water-soluble organogermanium polymer, and in this study, we attempted to visualize the incorporation of germanium into normal human dermal fibroblasts (NHDFs) using isotope microscopy. In addition, the content of 3-(trihydroxygermyl)propanoic acid (THGP), a hydrolyzed monomer of repagermanium, in NHDFs was determined through liquid chromatography mass spectrometry (LC-MS/MS), and the dose-dependent incorporation of THGP was confirmed. We then evaluated the preventive effects of THGP against ROS-induced NHDF death and confirmed the observed preventive effects through gene profiling and expression analysis. The addition of 0.59-5.9 mM THGP reduced cell death resulting from ROS damage caused by the reaction between xanthine oxidase and hypoxanthine and the direct addition of H2O2. Furthermore, this study provides the first de

Oxidative stress is a cause of inflammation related diseases, including cancers. Cholangiocarcinoma is a liver cancer with bile duct epithelial cell phenotypes. Our previous studies in animal and human models indicated that oxidative stress is a major cause of cholangiocarcinoma development. Hydrogen peroxide (H2O2) can generate hydroxyl radicals, which damage lipids, proteins, and nucleic acids, leading to cell death. However, some cells can survive by adapting to oxidative stress conditions, and selective clonal expansion of these resistant cells would be involved in oxidative stress-related carcinogenesis. The present study aimed to establish H2O2-resistant cell line from an immortal cholangiocyte cell line (MMNK1) by chronic treatment with low-concentration H2O2 (25 mu M). After 72 days of induction, H2O2-resistant cell lines (ox-MMNK1-L) were obtained. The ox-MMNK1-L cell line showed H2O2-resistant properties, increasing the expression of the anti-oxidant genes catalase (CAT), superoxide dismutase-1 (SOD

Biomarkers of oxidative stress have been widely used in environmental assessments to evaluate the effects of exposure of aquatic organisms to contaminants from various anthropogenic sources. Silver nanoparticles (AgNP), the most produced NP worldwide and used in several consumer products, are known to produce oxidative stress in aquatic organisms. Similarly, temperature is also known to affect reactive oxygen species (ROS) by influencing the inputs of contaminants into the environment, as well as altering behavior, fate, and transport. Aquatic ecosystems are affected by both anthropogenic releases of contaminants and increased temperature. To test this hypothesis, the influence of AgNP and temperature in the response to multiple biomarkers of oxidative stress was studied in the gills and hepatopancreas of the Cape River crab Potamonautes perlatus. Responses were assessed through activities of antioxidant enzymes, including superoxide dismutase (SOD), catalase (CAT), and the nonenzymatic antioxidant glutathion

Acetaminophen overdose is the most common cause of acute liver injury (ALI) or acute liver failure in the United States. Its pathogenetic mechanisms are incompletely understood. Additional studies are warranted to identify new genetic risk factors for more mechanistic insights and new therapeutic target discoveries. The objective of this study was to explore the role and mechanisms of nicotinamide phosphoribosyltransferase (NAMPT) in acetaminophen-induced ALI. C57BL/6 Nampt gene wild-type (Nampt(+/+)), heterozygous knockout (Nampt(+/-)), and overexpression (Nampt(0E)) mice were treated with overdose of acetaminophen, followed by histologic, biochemical, and transcriptomic evaluation of liver injury. The mechanism of Nampt in acetaminophen-induced hepatocytic toxicity was also explored in cultured primary hepatocytes. Three lines of evidence have convergently demonstrated that acetaminophen overdose triggers the most severe oxidative stress and necrosis, and the highest expression of key necrosis driving genes

We investigated the impact of increased alpha-linolenic acid (ALA) dietary levels on its plasma bioavailability and its bioconversion in n-3 long chain poly unsaturated fatty acids during a 60-d kinetics and the oxidative stress potentially associated. Rats were submitted to a normolipidic diet providing 0, 3, 10 and 24% ALA of dietary lipids for 0, 15, 30 and 60 days. The lipid peroxidation and oxidative stress (nitric oxide (NO) contents and catalase (CAT), superoxide dismutase (SOD), gluthation peroxidase (GPx) activities) were studied in the liver and plasma. When the diet was deprived in n-3 PUFAs, ALA, (eicosanoic acid) EPA and docosahexaenoic acid (DHA) levels decreased in all lipid fractions of plasma and in red blood cell (RBC) lipids. The addition of ALA in the diet linearly improves its bioavailability and its bioconversion in EPA (R-2=0.98). By providing 10 to 24% ALA in dietary lipids (LA/ALA, 1.6 and 5.5 respectively), ALA and EPA were more broadly packaged in all lipid fractions (triglyceride (

Background. The efficacy of multivitamin/multimineral (MVM) supplementation continues to provoke considerable debate. The purpose of this study was to determine if MVM supplementation affects indices of nutrition status, antioxidant status and cardiovascular health in healthy individuals.  Methods: 23 subjects (10 female, 13 male) were enrolled in a 4-week, double-blind, placebo-controlled study. Fasting blood samples were collected and analyzed at baseline and at study completion (i.e., final).  Results: Comparison of baseline and final values indicated that placebo treatment had no significant effect, whereas MVM treatment significantly (p < 0.05) increased (mean% +/- SEM) circulating levels of vitamin B-6 (518 +/- 54%), B-12 (71 +/- 8%), E (31 +/- 7%) and K (414 +/- 167%). Vitamin D was significantly increased in the MVM (46 +/- 9%) and placebo (13 +/- 6%) group. HDL cholesterol and homocysteine were significantly increased and decreased in MVM supplemented individuals.  Conclusion: MVM supplementation imp

Quail and colleagues demonstrate that neutrophil-derived ROS and extracellular traps (NETs) mediate breast cancer metastasis to the lungs by altering endothelial junctional adhesions, thus favoring vascular permeability and transendothelial migration of cancer cells.  Metastasis is the leading cause of cancer-related deaths, and obesity is associated with increased breast cancer (BC) metastasis. Preclinical studies have shown that obese adipose tissue induces lung neutrophilia associated with enhanced BC metastasis to this site. Here we show that obesity leads to neutrophil-dependent impairment of vascular integrity through loss of endothelial adhesions, enabling cancer cell extravasation into the lung. Mechanistically, neutrophil-produced reactive oxygen species in obese mice increase neutrophil extracellular DNA traps (NETs) and weaken endothelial junctions, facilitating the influx of tumor cells from the peripheral circulation. In vivo treatment with catalase, NET inhibitors or genetic deletion of Nos2 rev

Background. Sickness behavioral changes elicited by inflammation may become prolonged and dysfunctional in patients with chronic disease, such as chronic hepatitis C (CHC). Neuroimaging studies show that the basal ganglia and insula are sensitive to systemic inflammation.  Aim To elucidate the clinical and neurobiological aspects of prolonged illnesses in patients with CHC.  Methods: Thirty-five CHC patients not treated with interferon-a or other antiviral therapy, and 30 control subjects matched for age and sex, were evaluated for perceived stress (perceived stress scale; PSS), depression (PHQ-9), fatigue and irritability through a visual analog scale (VAS), as well as serum levels of interleukin-6 (IL 6), prostaglandin E-2 (PGE(2)) and oxidative stress markers. Functional MRI was performed, measuring resting state functional connectivity using a region-of-interest (seed)-based approach focusing on the bilateral insula, subgenual anterior cingulate cortex and bilateral putamen. Between-group differences in f

Background-Experimental studies demonstrated that glutathione peroxidase 3 (GPx3), an antioxidant enzyme that catabolizes hydrogen peroxide, protects against thrombosis. Little is known about its role in cardiovascular disease.  Methods and Results-A prospective cohort study was conducted in 909 atrial fibrillation patients. Serum activities of GPx3, superoxide dismutase (SOD), and catalase were measured at baseline to assess the risk of cardiovascular events during a mean follow-up of 43.4 months (3291 person-years). Serum Nox2 and urinary excretion of 11-deydro-thromboxane B-2 were also measured. During follow-up 160 cardiovascular events occurred (4.9%/year). Significantly lower values of GPx3 (P<0.001) and SOD (P=0.037) were detected in patients with, compared to those without, cardiovascular events. A lower survival rate was observed in patients with GPx3 (P<0.001) and SOD (P=0.010) activities below the median, as compared to those above. In a fully adjusted Cox regression model, GPx3 was the only antiox

We assessed the effectiveness of a biofortified maize line (4BtxHC) which accumulates high levels of antioxidant carotenoids that also expressed the insecticidal Cry1 Ac Bacillus thuringiensis (Bt) gene against the European corn borer Ostrinia nubilalis. This line had been previously engineered to accumulate carotenoids specifically in the seed endosperm, whereas the Bt gene was expressed constitutively. The concentrations of Bt toxin (Cry 1Ac) in the leaves of the 4Bt and 4BtxHC lines were not significantly different at 47 +/- 6 pg/g of fresh weight (FW); neither were they in the kernels of both lines (35 +/- 3 mu g/g FW). The kernels and leaves were toxic to the larvae of O. nubilalis. However, the insecticidal activity was substantially lower (ca. 20%) than that of lines that expressed only Bt in spite that the two lines showed a quantity of toxin not significantly different in kernels or in leaves. Although the reduced effectiveness of Cry1Ac in kernels may not be entirely surprising, the observation of t

Preeclampsia is a pregnancy-specific condition affecting 2-7% of women and a leading cause of perinatal and maternal morbidity and mortality. Deficiencies of specific micronutrient antioxidant activities associated with copper, selenium, zinc, and manganese have previously been linked to preeclampsia at the time of disease. Our aims were to investigate whether maternal plasma micronutrient concentrations and related antioxidant enzyme activities are altered before preeclampsia onset and to examine the dependence on genetic variations in these antioxidant enzymes. Predisease plasma samples (15 +/- 1 weeks' gestation) were obtained from women enrolled in the international Screening for Pregnancy Endpoints (SCOPE) study who subsequently developed preeclampsia (n = 244) and from age- and BMI-matched normotensive controls (n = 472). Micronutrient concentrations were measured by inductively coupled plasma mass spectrometry; associated antioxidant enzyme activities, selenoprotein-P, ceruloplasmin concentration and a



Although, titanium dioxide nanoparticles (TiO(2)NPs) are nanomaterials commonly used in consumer products, little is known about their hazardous effects, especially on central nervous systems. To examine this issue, ALT astrocyte-like, BV-2 microglia and differentiated N2a neuroblastoma cells were exposed to 6 nm of 100% anatase TiO(2)NPs. A lipopolysaccharide (LPS) was pre-treated to activate glial cells before NP treatment for mimicking NP exposure under brain injury. We found that ALT and BV-2 cells took up more NPs than N2a cells and caused lower cell viability. TiO(2)NPs induced IL-1 beta in the three cell lines and IL-6 in N2a. LPS-activated BV-2 took up more TiO(2)NPs than normal BV-2 and released more intra/extracellular reactive oxygen species (ROS), IL-1 beta, IL-6 and MCP-1 than did activated BV-2. Involvement of clathrin- and caveolae-dependent endocytosis in ALT and clathrin-dependent endocytosis and phagocytosis in BV-2 both had a slow NP translocation rate to lysosome, which may cause slow ROS 

Nitroalkane oxidase (NAO) and nitronate monooxygenase (NMO) are two different types of nitroalkane oxidizing flavoenzymes identified in nature. A previous study suggested that the hypothetical protein PA4202 from Pseudomonas aeruginosa PAO1 is NMO and utilizes only anionic nitronates. However, the structural similarity between the PA4202 protein and Streptomyces ansochromogenes NAO has motivated investigation for what features of the two enzymes differentiate between the NAO and NMO activities. Herein, we report the crystal structure of PA4202 in a ternary complex with a neutral nitroethane (NE) and flavin mononucleotide (FMN) cofactor to elucidate the substrate recognition mechanism using a site-directed mutagenesis. The ternary complex structure indicates that the NE is bound with an orientation, which is poised for the proton transfer to H183 (which is the essential first catalytic step with nitroalkanes), and subsequent reactions with FMN. Moreover, a kinetic study reveals that the catalytic reactions of 

Reactive oxygen species (ROS)-related mitochondrial dysfunction is considered to play a vital role in seed deterioration. However, the detailed mechanisms remain largely unknown. To address this, a comparison of mitochondrial proteomes was performed, and we identified several proteins that changed in abundance with accompanying ROS eruption and mitochondrial aggregation and diffusion. These are involved in mitochondrial metabolisms, stress resistance, maintenance of structure and intracellular transport during seed aging. Reduction of ROS content by the mitochondrial-specific scavenger MitoTEMPO suppressed these changes, whereas pre-treatment of seeds with methyl viologen (MV) had the opposite effect. Furthermore, voltage-dependent anion channels (VDAC) were found to increase both in abundance and carbonylation level, accompanied by increased cytochrome c (cyt c) release from mitochondria to cytosol, indicating the profound effect of ROS and VDAC on mitochondria-dependent cell death. Carbonylation detection r

We present an easy, durable method to generate a partially hydrophilic/hydrophobic poly(dimethylsiloxane) (PDMS) microfluidic device. The functionality of this device was assessed in a double flow focusing design to fabricate core-shell structured poly(lactic-co-glycolic acid) (PLGA) microparticles (MPs).

Seed germination is comprehensively regulated by multiple intrinsic and extrinsic factors, and reactive oxygen species (ROS) are relatively new among these factors. However, the role and underlying mechanisms of ROS in germination regulation remain largely unknown. In this study, we initially found that cold stratification could promote germination and respiration of Hedysarum scoparium seeds, especially at low temperature. We then noted that a ROS environment change induced by hydrogen peroxide (H2O2) or methylviologen (MV) could similarly promote seed germination. On the other hand, the ROS scavenger N-acetyl-L-cysteine (NAC) suppressed germination of cold-stratified H. scoparium seeds, indicating a stimulatory role of ROS upon seed germination. An increased accumulation of O-2(-) was detected in embryonic axes of cold-stratified seeds, and stratification-induced ROS generation as well as progressive accumulation of ROS during germination was further confirmed at the cellular level by confocal microscopy. M

The nuclear receptor peroxisome proliferator-activated receptor (PPAR)gamma has been implicated in the pathogenesis of various human diseases including fatty liver. Although nuclear translocation of PPAR gamma plays an important role in PPAR gamma signaling, details of the translocation mechanisms have not been elucidated. Here we demonstrate that PPAR gamma 2 translocates to the nucleus and activates signal transduction through H2O2-dependent formation of a PPAR gamma 2 and transportin (Tnpo)1 complex via redox-sensitive disulfide bonds between cysteine (Cys)176 and Cys180 of the former and Cys512 of the latter. Using hepatocyte cultures and mouse models, we show that cytosolic H2O2/Tnpo1-dependent nuclear translocation enhances the amount of DNA-bound PPAR gamma and downstream signaling, leading to triglyceride accumulation in hepatocytes and liver. These findings expand our understanding of the mechanism underlying the nuclear translocation of PPAR gamma, and suggest that the PPAR gamma and Tnpo1 complex a

Background Drought stress is one of the major factors limiting wheat production globally. Improving drought tolerance is important for agriculture sustainability. Although various morphological, physiological and biochemical responses associated with drought tolerance have been documented, the molecular mechanisms and regulatory genes that are needed to improve drought tolerance in crops require further investigation. We have used a novel 4-component version (for overexpression) and a 3-component version (for underexpression) of a barley stripe mosaic virus-based (BSMV) system for functional characterization of the C2H2-type zinc finger protein TaZFP1B in wheat. These expression systems avoid the need to produce transgenic plant lines and greatly speed up functional gene characterization. Results We show that overexpression of TaZFP1B stimulates plant growth and up-regulates different oxidative stress-responsive genes under well-watered conditions. Plants that overexpress TaZFP1B are more drought tolerant at 

Experimental studies showed that gut-derived lipopolysaccharide (LPS) is pro-atherogenic, however, its relationship with human atherosclerosis is still to be defined. We investigate if gut-derived LPS from Escherichia Coli localizes in human carotid plaque and its potential role as pro-inflammatory molecule in the atherosclerotic lesion. LPS from Escherichia Coli and Toll-like receptor 4 (TLR4) were studied in specimens from carotid and thyroid arteries of 10 patients undergoing endarterectomy and 15 controls matched for demographic and clinical characteristics. Blood LPS were significantly higher in patients compared to controls. Immunochemistry analysis revealed positivity for antibodies against LPS and TLR4 coincidentally with positivity for CD68 only in the atherosclerotic plaque of carotid arteries but not in thyroid arteries; the positivity for LPS and TLR4 was greater in the area with activated macrophages. LPS concentration similar to that detected in atherosclerotic plaque resulted in a dose-dependen

Intensive physical exercise may cause increase oxidative stress and muscular injury in elite football athletes. The aim of this study was to exploit the effect of cocoa polyphenols on oxidative stress and muscular injuries induced by intensive physical exercise in elite football players. Oxidant/antioxidant status and markers of muscle damage were evaluated in 24 elite football players and 15 controls. Furthermore, the 24 elite football players were randomly assigned to either a dark chocolate (>85% cocoa) intake (n = 12) or a control group (n = 12) for 30 days in a randomized controlled trial. Oxidative stress, antioxidant status, and muscle damage were assessed at baseline and after 30 days of chocolate intake. Compared to controls, elite football players showed lower antioxidant power and higher oxidative stress paralleled by an increase in muscle damage markers. After 30 days of dark chocolate intake, an increased antioxidant power was found in elite athletes assuming dark chocolate. Moreover, a significa

Purpose of Review Modified risk products (MRP) are promoted as a safer alternative to traditional combustion cigarettes (TCC) in chronic smokers. Evidence for their lower hazardous profile is building, despite several controversies. Yet, it is unclear whether individual responses to MRP differ among consumers. We hypothesized that different clusters of subjects exist in terms of acute effects of MRP. Recent Findings Pooling data from a total of 60 individuals, cluster analysis identified at least three clusters (labelled 1 to 3) of subjects with different electronic vaping cigarettes (EVC) effects and at least two clusters (labelled 4 to 5) of subjects with different heat-not-burn cigarettes (HNBC) effects. Specifically, oxidative stress, platelet aggregation, and endothelial dysfunction after EVC were significantly different cluster-wise (all p < 0.05), and oxidative stress and platelet aggregation after HNBC were significantly different (all p < 0.05). In particular, subjects belonging to Cluster 1 appeared

Oxidative stress plays an important role in chronic respiratory diseases where the use of non-invasive ventilation seems to reduce the oxidative damage. Data on acute respiratory failure are still lacking. The aim of the study is to investigate the interplay between oxidative stress and acute respiratory failure, and the role of non-invasive ventilation in this setting. We enrolled 60 patients suffering from acute respiratory failure (PaO2/FiO(2) ratio < 300): 30 consecutive patients treated with non-invasive ventilation and 30 consecutive patients treated with conventional oxygen therapy. Serum levels of soluble Nox2-derived peptide (sNOX2-dp), a marker of NADPH-oxidase activation, and 8-iso-PGF2 alpha and H2O2, markers of oxidative stress, were evaluated at baseline and after 3 h of treatment. At baseline, higher values of sNOX2-dp, 8-iso-PGF2 alpha and H2O2 are associated with lower values of PaO2/FiO(2) ratio (p < 0.001). After 3 h, serum levels of sNOX2-dp, H2O2, and 8-iso-PGF2 alpha significantly decrea

Silver nanoparticles (AgNPs) are commonly used nanomaterials in consumer products. Previous studies focused on its effects on neurons; however, little is known about their effects and uptake mechanisms on glial cells under normal or activated states. Here, ALT astrocyte-like, BV-2 microglia and differentiated N2a neuroblastoma cells were directly or indirectly exposed to 10 nm AgNPs using mono- and co-culture system. A lipopolysaccharide (LPS) was pretreated to activate glial cells before AgNP treatment for mimicking NP exposure under brain inflammation. From mono-culture, ALT took up the most AgNPs and had the lowest cell viability within three cells. Moreover, AgNPs induced H2O2 and NO from ALT/activated ALT and BV-2, respectively. However, AgNPs did not induce cytokines release (IL-6, TNF-alpha, MCP-1). LPS-activated BV-2 took up more AgNPs than normal BV-2, while the induction of ROS and cytokines from activated cells were diminished. Ca2+-regulated clathrin- and caveolae-independent endocytosis and phago

Thoracic aortic aneurysms (TAA) pathogenesis and progression include many mechanisms. The authors investigated the role of autophagy, oxidative stress, and endothelial dysfunction in 36 TAA patients and 23 control patients. Univariable and multivariable analyses were performed. TAA patients displayed higher oxidative stress and endothelial dysfunction then control patients. Autophagy in the TAA group was reduced. The association of oxidative stress and autophagy with aortic disease supports the role of these processes in TAA. The authors demonstrate a putative role of Nox2 and autophagy dysregulation in human TAA. These findings could pinpoint novel treatment targets to prevent or limit TAA progression. (J Am Coll Cardiol Basic Trans Science 2021;6:719730) (C) 2021 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation.

Vasoactive endothelin (ET) is generated by ET converting enzyme (ECE)-induced proteolytic processing of pro-molecule big ET to biologically active peptides. H(2)O(2) has been shown to increase the expression of ECE1 via transactivation of its promoter. The present study demonstrates that H(2)O(2) triggered ECE1-dependent ET1-3 production in neonatal pig proximal tubule (PT) epithelial cells. A uniaxial stretch of PT cells decreased catalase, increased NADPH oxidase (NOX)2 and NOX4, and increased H(2)O(2) levels. Stretch also increased cellular ECE1, an effect reversed by EUK-134 (a synthetic superoxide dismutase/catalase mimetic), NOX inhibitor apocynin, and siRNA-mediated knockdown of NOX2 and NOX4. Short-term unilateral ureteral obstruction (UUO), an inducer of renal tubular cell stretch and oxidative stress, increased renal ET1-3 generation and vascular resistance (RVR) in neonatal pigs. Despite removing the obstruction, UUO-induced increase in RVR persisted, resulting in early acute kidney injury (AKI). E

Vasoactive endothelin (ET) is generated by ET converting enzyme (ECE)-induced proteolytic processing of pro-molecule big ET to biologically active peptides. H(2)O(2) has been shown to increase the expression of ECE1 via transactivation of its promoter. The present study demonstrates that H(2)O(2) triggered ECE1-dependent ET1-3 production in neonatal pig proximal tubule (PT) epithelial cells. A uniaxial stretch of PT cells decreased catalase, increased NADPH oxidase (NOX)2 and NOX4, and increased H(2)O(2) levels. Stretch also increased cellular ECE1, an effect reversed by EUK-134 (a synthetic superoxide dismutase/catalase mimetic), NOX inhibitor apocynin, and siRNA-mediated knockdown of NOX2 and NOX4. Short-term unilateral ureteral obstruction (UUO), an inducer of renal tubular cell stretch and oxidative stress, increased renal ET1-3 generation and vascular resistance (RVR) in neonatal pigs. Despite removing the obstruction, UUO-induced increase in RVR persisted, resulting in early acute kidney injury (AKI). E

Hydrogen peroxide (H2O2) and oxidative stress have been suggested as possible instigators of both the systemic inflammatory response and the increased vascular permeability associated with sepsis and septic shock. We measured H2O2 concentrations in the urine of 82 patients with severe infections, such as sepsis, septic shock, and infections not fulfilling sepsis-3 criteria, in patients with major burn injury with associated systemic inflammation, and healthy subjects. The mean concentrations of H2O2 were found to be lower in patients with severe infections compared to burn injury patients and healthy subjects. Patients with acute kidney injury (AKI), vs. those without AKI, in all diagnostic groups displayed higher concentrations of urine H2O2 (p < 0.001). Likewise, urine concentrations of H2O2 were higher in non-survivors as compared to survivors (p < 0.001) at day 28 in all diagnostic groups, as well as in patients with severe infections and burn injury (p < 0.001 for both). In this cohort, increased H2O2 in

The major polyphenols in green tea, (-)-epigallocatechin and (-)-epigallocatechin gallate, have been shown to enhance the phagocytic activity of macrophage-like cells; however, the mechanism involved was not clarified. In this study, we have identified that the catechins induced phagocytosis can be blocked by catalase and an inhibitor of transient receptor potential melastatin 2.

We conducted photocatalytic experiments focusing on the peptidoglycan layer to elucidate the details of the mechanism of photocatalytic sterilization. The previous study of our laboratory suggested that the presence of the peptidoglycan layer increases the bactericidal effect. To further verify it, the following experiments were performed: experiments on cells with different peptidoglycan layer thickness used Lactobacillus plantarum cells with different growth phases, experiments on cells with the thin peptidoglycan layer used Escherichia coli cells and spheroplast cells from which the peptidoglycan layer was removed from E. coli cells. The bactericidal effects increased as the growth progresses of L. plantarum. It was confirmed by TEM that the thickness of the peptidoglycan layer increased with cell growth. The survival rates of E. coli intact cells were significantly lower than those of spheroplast cells. These results strongly suggest that the peptidoglycan layer enhances the photocatalytic bactericidal ef

Glomerular mesangial cell (GMC) proliferation and death are involved in the pathogenesis of glomerular disorders. The mechanisms that control GMC survival are poorly understood, but may include signal transduction pathways that are modulated by changes in intracellular Ca2+ ([Ca2+](i)) concentration. In this study, we investigated whether activation of the canonical transient receptor potential (TRPC) 6 channels and successive [Ca2+](i) elevation alter neonatal GMC survival. Hyperforin (HF)-induced TRPC6 channel activation increased [Ca2+](i) concentration, inhibited proliferation, and triggered apoptotic cell death in primary neonatal pig GMCs. HF-induced neonatal GMC apoptosis was not associated with oxidative stress. However, HF-induced TRPC6 channel activation stimulated nuclear translocation of the nuclear factor of activated T-cells, cytoplasmic 1 (NFATc1). HF also increased cell death surface receptor Fas ligand (FasL) level and caspase-8 activity in the cells; effects mitigated by [Ca2+](i) chelator B

Background: Aging is an independent risk factor for cardiovascular diseases. The autophagy process may play a role in delaying aging and improving cardiovascular function in aging. Data regarding autophagy in atrial fibrillation (AF) patients are lacking. Methods: A post hoc analysis of the prospective ATHERO-AF cohort study, including 150 AF patients and 150 sex- and age-matched control subjects (CS), was performed. For the analysis, the population was divided into three age groups: <50-60, 61-70, and >70 years. Oxidative stress (Nox2 activity and hydrogen peroxide, H2O2), platelet activation (PA) by sP-selectin and CD40L, endothelial dysfunction (nitric oxide, NO), and autophagy parameters (P62 and ATG5 levels) were assessed. Results: Nox2 activity and H2O2 production were higher in the AF patients than in the CS; conversely, antioxidant capacity was decreased in the AF patients compared to the CS, as was NO production. Moreover, sP-selectin and CD40L were higher in the AF patients than in the CS. The autop

A central principle of life-history theory is that parents trade investment in reproduction against that in body maintenance. One physiological cost thought to be important as a modulator of such trade-off is oxidative stress. Experimental support for this hypothesis has, however, proved to be contradictory. In this study, we manipulated the nestling rearing effort of captive canaries (Serinus canaria) soon after the hatching of their nestlings using a brood-size manipulation to test whether an increase in nestling rearing effort translates into an increase in oxidative damage, an increase in ceruloplasmin (which is upregulated in response to oxidative damage) and a decrease in thiol antioxidants. We also compared the blood oxidative stress level of reproducing birds with that of non-reproducing birds, a crucial aspect that most studies have invariably failed to include in tests of the oxidative cost of reproduction. Compared with non-breeding canaries and pre-manipulation values, plasma oxidative damage (rea

Objectives Current human infant urine collection methods for the field are problematic for the researcher and potentially uncomfortable for the infant. In this study, we compared two minimally invasive methods for collecting infant urine: organic cotton balls and filter paper.  Materials and methods We first collected urine from infants using the clean catch method. We then used those samples to compare the performance of filter paper and cotton ball collection protocols. We analyzed the clean catch and cotton samples using commercial estrone-3-glucuronide (E1G) kits and tried two different extraction methods for the filter paper. Using a paired t-test (n = 10), we compared clean catch and cotton samples. We also compared effect sizes within and between methods.  Results We were unable to extract enough urine from the filter paper to successfully assay the samples for E1G. The paired t-test revealed a statistically significant difference between the clean catch and cotton methods (t = 2.63, p-value = 0.03). H

Background: The menopause transition is associated with an increased risk of depressive symptoms. The current study aimed to test whether Mindfulness-Based Stress Reduction, an 8-week group intervention involving meditation and yoga, might reduce the risk of depressive symptoms among perimenopausal women. A secondary aim was to examine baseline characteristics, including sensitivity to estradiol fluctuation, as a moderator of treatment effects.  Methods: 104 healthy women from the community in the menopause transition were enrolled and randomized to MBSR (n = 52) or a waitlist control condition (n = 52). Randomization was carried out using a random number generator and opaque sealed envelopes. Depressive symptoms, the main outcome, were assessed every two weeks for 6 months using the Center for Epidemiologic Studies Depression Scale (CES-D). The occurrence of an elevated CES-D score (>= 16) and of a major depressive episode were pre-identified secondary outcomes. The following surveys were used to assess addi

BACKGROUND: The menopause transition is associated with an increased risk of depression. While the mechanisms behind this increased risk are not well understood, the changing perimenopausal hormonal environment has been hypothesized to play a role. The current study examined the potential influence of testosterone and the ratio of testosterone to estradiol as a potential contributor to depressed mood in the menopause transition. METHODS: Fifty non-depressed perimenopausal women ages 45-55 were recruited for this study. Once every 3 weeks, for a total of four times, the women completed the Centre for Epidemiological Studies-Depression (CES-D) scale for the measurement of depressive symptoms and provided a first-morning urine sample for the measurement of urinary testosterone as well as estrone-3-glucuronide (E1G), a urinary metabolite of estradiol. The week-to-week and mean effects of testosterone, E1G, and the testosterone/E1G ratio on CES-D score were examined. Self-reported sleep quality and vasomotor sympt

ABSTRACT: Giant pandas are mono-estrus seasonal breeders, with the breeding season typically occurring in the spring. Successful fertilization is followed by an embryonic diapause, of variable length, with birth in the late summer/autumn. There is a need for additional understanding of giant panda reproductive physiology, and the development of enhanced biomarkers for impending proestrus and peak fertility. We aimed to determine the utility of non-invasive androgen measurements in the detection of both proestrus and estrus. Urine from 20 cycles (-40 days to +10 days from peak estrus) from 5 female giant pandas was analyzed for estrogen, progestogens and androgens (via testosterone and DHEA assays), and hormone concentrations were corrected against urinary specific gravity. Across proestrus, estrogens increased while progestogens and androgens decreased - at the point of entry into proestrus, androgens (as detected by the testosterone assay) decreased prior to progestogens and gave 4 days advanced warning of p

Background Women attempt to quit smoking less often than men and are less likely to maintain abstinence. Reproductive hormones have been postulated as a reason for this sex difference, though this remains to be clarified. Research suggests that estradiol and progesterone may influence nicotine addiction, though various methodologies have led to inconsistent findings. The current study aimed to directly examine the effect of reproductive hormones on women's smoking behavior. Methods Over the course of one menstrual cycle, twenty-one female smokers recorded the number of cigarettes smoked in a day, as well as their perceived need for and enjoyment of cigarettes smoked. Additionally, they provided 12 urine samples for the measurement of the urinary metabolites of estradiol (estrone-3-glucuronide, E1G) and progesterone (pregnanediol glucuronide, PdG). Multilevel modeling was used to examine the effects of hormone levels as well as hormone change on smoking outcomes. Results When PdG levels were low, they were inv

Objective: The etonogestrel (ENG) subdermal implant can cause frequent breakthrough bleeding in some users. The objective of this study was to evaluate whether a short course of tamoxifen reduces bleeding/spotting days compared to placebo in ENG implant users.  Study design: In this double-blind trial, we randomized ENG implant users with frequent or prolonged bleeding or spotting to tamoxifen 10 mg or placebo twice daily for 7 days, to be started after 3 consecutive days of bleeding/spotting. Treatment was repeated as needed up to three times in 180 days. Subjects completed a daily text message bleeding diary. A sample size of 56 provided 80% power to detect a difference of 6 days of bleeding/spotting per 30 days by two-sample t test. Ovulation was monitored by urinary metabolites of progesterone.  Results: From March 2014 to February 2015, 56 women enrolled. Fifty-one completed at least 30 days of follow up, and 34 completed 180 days. Compared to women randomized to placebo, women randomized to tamoxifen re

BACKGROUND: An estimated 1.4 million persons in the United States identify as transgender or nonbinary, signifying that their gender identity does not correspond with their assigned sex at birth. Individuals assigned female at birth may seek gender-affirming hormone therapy with testosterone. No studies have directly examined ovulatory function in transmasculine individuals using injectable testosterone.  OBJECTIVES: Our primary objective was to determine the effect of testosterone on ovulatory suppression in transmasculine individuals. Secondary objectives were to determine predictors of ovulation in transmasculine individuals on testosterone, and to assess the effect of testosterone on antimullerian hormone.  MATERIALS AND METHODS: This prospective observational study recruited participants from a community clinic that provides gender-affirming hormone therapy. Enrolled individuals were assigned female at birth and were currently using or seeking to initiate masculinizing therapy with injectable testosteron

Purpose: Protein requirements are primarily studied in the context of resistance or endurance exercise with little research devoted to variable-intensity intermittent exercise characteristic of many team sports. Further, female populations are underrepresented in dietary sports science studies. We aimed to determine a dietary protein requirement in active females performing variable-intensity intermittent exercise using the indicator amino acid oxidation (IAAO) method. We hypothesized that these requirements would be greater than current IAAO-derived estimates in nonactive adult males. Methods: Six females (21.2 +/- 0.8 yr, 68.8 +/- 4.1 kg, 47.1 +/- 1.2 mL O-2 center dot kg(-1).min(-1); mean +/- SE) completed five to seven metabolic trials during the luteal phase of the menstrual cycle. Participants performed a modified Loughborough Intermittent Shuttle Test before consuming eight hourly mixed meals providing the test protein intake (0.2-2.66 g center dot kg(-1).d(-1)), 6 g center dot kg(-1).d(-1) CHO and suf

Pair-living and socially monogamous primates typically do not reproduce before dispersing. It is currently unclear whether this reproductive suppression is due to endocrine or behavioral mechanisms. Cooperatively breeding taxa, like callitrichids, may forego reproduction in natal groups because they reap inclusive fitness benefits and/or they are avoiding inbreeding. However, neither of these benefits of delayed reproduction appear to adequately explain the lack of reproduction prior to leaving the natal group in pair-living monogamous species. In this study, we determined whether wild Azara's owl monkeys (Aotus azarae) in the Argentinean Chaco establish reproductive maturity prior to dispersing. We utilized 635 fecal extracts to characterize reproductive hormone profiles of 11 wild juvenile and subadult females using enzyme immunoassays. Subadult females showed hormone profiles indicative of ovulatory cycling and had mean PdG and E1G concentrations approximately five times higher than juveniles. Contrary to 

Estrus synchronization is important for optimal management of gilt reproduction in pig farms. Hormonal treatments, such as synthetic progestogens, are used on a routine basis, but there is a growing demand for non-hormonal alternative breeding tools. Before puberty, gilts exhibit a 'waiting period,' related to the ovarian development and gonadotrophin secretions, during which external stimulations, such as boar exposure, could induce and synchronize first ovulation. Practical non-invasive tools for identification of this period in farms are lacking. During this period, urinary oestrone levels are high, but urine sampling is difficult in group-housed females. The aim of this work was to search for specific biomarkers of the 'waiting period' in saliva and urine. In total, nine 144- to 147-day-old Large White gilts were subjected to trans-abdominal ultrasonography three times a week for 5 weeks until puberty detection (week -5 to week -1 before puberty). Urine and saliva samples were collected for oestrone assay

Aromatase inhibitors (AIs) effectively treat hormone receptor-positive postmenopausal breast cancer, but some patients do not respond to treatment or experience recurrence. Mechanisms of AI resistance include ligand-independent activation of the estrogen receptor (ER) and signaling via other growth factor receptors; however, these do not account for all forms of resistance. Here we present an alternative mechanism of AI resistance. We ectopically expressed aromatase in MCF-7 cells expressing green fluorescent protein as an index of ER activity. Aromatase-overexpressing MCF-7 cells were cultured in estrogen-depleted medium supplemented with testosterone and the AI, letrozole, to establish letrozole-resistant (LR) cell lines. Compared with parental cells, LR cells had higher mRNA levels of steroid sulfatase (STS), which converts estrone sulfate (E1S) to estrone, and the organic anion transporter peptides (OATPs), which mediate the uptake of E1S into cells. LR cells proliferated more in E1S-supplemented medium t

Estrus synchronization is necessary for management of gilt reproduction in pig farms. It is usually achieved by using synthetic progestagens, but there is increasing demand for non-hormonal alternative tools with the prospect of sustainability of livestock production. Moreover, in organic farms, synthetic hormones are not allowed. Before reaching puberty, gilts exhibit a waiting period" during which external stimulations, such as boar exposure, could trigger and synchronize the first ovulation. However, practical non-invasive tools for detection of the "waiting period" in pig farms are lacking. During this period, estrone levels in urine are high, but urine sampling is difficult in group-housed females. Our objective was to identify among steroids potential biomarkers of this "waiting period" through saliva monitoring from immature to pubertal gilts using gas chromatography coupled to tandem mass spectrometry.

AimsExtra virgin olive oil lowers postprandial glycaemia. We investigated if oleuropein, a component of extra virgin olive oil, exerts a similar effect on postprandial glycaemia and the underlying mechanism.  MethodsTwenty healthy subjects were randomly allocated in a cross-over design to 20mg oleuropein or placebo immediately before lunch. Postprandial glycaemia along with blood insulin, dipeptidyl-peptidase-4 (DPP-4) and glucagon-like peptide-1 and oxidative stress, which included soluble NADPH oxidase-derived peptide activity (sNox2-dp), 8-iso-prostaglandin-2 and platelet p47(phox) phosphorylation, were analysed before and 2 h after meal.  ResultsAfter 2 h, subjects who assumed oleuropein had significantly lower blood glucose, DPP-4 activity and higher insulin and glucagon-like peptide-1 compared to placebo. Furthermore, sNox2-dp, 8-iso-PGF2 and platelet p47(phox) phosphorylation were significantly lower in oleuropein- compared to placebo-treated subjects. DPP-4 significantly correlated with sNox2-dp [Spea

Studies using central nervous system tissue obtained postmortem suggest pathways involved in energy and metabolism contribute to the pathophysiology of schizophrenia; neuroimaging studies suggesting glucose metabolism is particularly affected in the striatum. To gain information on the status of pathways involved in glucose metabolism in the striatum, we measured levels of glucose, pyruvate, acetyl-CoA and lactate as well as the beta subunit of pyruvate dehydrogenase, a rate limiting enzyme, in the postmortem tissue from subjects with schizophrenia and age/sex-matched controls. The subjects with schizophrenia were made up of two subgroups, which could be divided because they either had (muscarinic receptor deficit schizophrenia (MRDS)), or did not have (non-MRDS), a marked deficit in cortical muscarinic receptors. Compared to controls, levels of beta subunit of pyruvate dehydrogenase were lower (triangle mean = -20%) and levels of pyruvate (triangle mean = + 47%) and lactate (triangle. mean = +15%) were signi

Leucine ingestion reportedly activates the mTOR pathway in skeletal muscle, contributing to a hypertrophy response. The purpose of the study was to compare the post-resistance exercise effects of leucine and whey protein supplementation on endocrine responses and muscle mTOR pathway phosphorylation. On visit 1, subjects (X +/- SD; n= 20; age= 27.8 +/- 2.8yrs) provided baseline blood samples for analysis of cortisol, glucose and insulin; a muscle biopsy of the vastus lateralis muscle to assess mTOR signaling pathway phosphorylation; and were tested for maximum strength on the leg press and leg extension exercises. For visits 2 and 3, subjects were randomized in a double-blind crossover design to ingest either leucine and whey protein (10g+10g; supplement) or a non-caloric placebo. During these visits, 5 sets of 10 repetitions were performed on both exercises, immediately followed by ingestion of the supplement or placebo. Blood was sampled 30 min post-, and a muscle biopsy 45 min post-exercise. Western blots q

Background Fish encounter oxidative stress several times during their lifetime, and it has a pervasive influence on their health and welfare. One of the triggers of oxidative stress in fish farming is the use of oxidative disinfectants to improve rearing conditions, especially in production systems employing recirculation technology. Here we report the physiological and morphological adaptive responses of Atlantic salmon (Salmo salar L.) post-smolts to intermittent exposure to a potent oxidative agent peracetic acid (PAA). Fish reared in semi-commercial scale brackish water recirculating aquaculture system (RAS) were exposed to 1 ppm PAA every 3 days over 6 weeks. Mucosal and systemic responses were profiled before exposure, 22 and 45 days during the intermittent PAA administration. Results Oxidative stress was likely triggered as plasma antioxidant capacity increased significantly during the exposure period. Adaptive stress response to the periodic oxidant challenge was likewise demonstrated in the changes i

In this study, mouse embryos were used to compare the effects of vitrification and slow freezing on the physiology, normal spatial learning, cerebral development, and gene expression of offspring. 583 8-cell stage embryos were obtained from 60 female mice and randomly divided randomly into three groups: vitrified, slow frozen, and control groups. In the vitrified group, embryos were cryopreserved by using the vitrification technique. In the slow frozen group, embryos were frozen using the slow freezing technique. In the control group, the embryos were not frozen and were transferred. After thawing, birth rates, physiology, normal spatial learning, and cerebral development of offspring were compared among the three groups. The expression of fat and brain-associated genes were measured by RT-PCR (real-time quantitative polymerase chain reaction), Western blot, immunofluorescence staining, and immunohistochemistry. The weight of the offspring in the vitrified and slow frozen groups was higher (p < 0.05) than in 

Ergot alkaloids, a class of mycotoxins, induce vasoconstriction when consumed by animals and humans. Pregnant ewes (n = 16; 81.2 kg +/- 7.7) were assigned fed endophyte-infected tall fescue seed (E+; 4.14 mug ergovaline + ergovalinine/g seed) or a control diet (CON; 0 mug ergovaline + ergovalinine) for increasing duration during late gestation (from gd86 to gd110 or gd133) to examine changes in placentome morphology and mRNA transcriptome, and fetal development. Exposure to E+ fescue reduced serum prolactin concentrations at gd110 and gd133 demonstrating treatment efficacy. For control ewes, cotyledon and total placentome weights decreased with advancing gestation due to remodeling of placental tissues; however, cotyledon and placentome weight did not change with advancing gestation in E+ fed ewes. Fetal brain sparing was evident in E+ exposed fetuses at gd110 and gd133 compared to CON, which demonstrates asymmetrical growth and intrauterine growth restriction. Mycotoxin exposure (E+) resulted in differential

Red alga dulse (Palmaria sp.) has xylan with a small amount of cellulose and less lignin, hence these characteristics may provide some advantages in the enzymatic production of xylooligosaccharides (XOS). To evaluate dulse xylan as XOS source, we prepared xylan rich fraction (DXRF) and attempted XOS production using commercial enzymes. 13.8% of xylan rich fraction (DXRF: containing 52.2% of xylan) was obtained from dried dulse powder. We then evaluated the hydrolysis products of two commercial enzymes, revealing that hydrolysate of Hemicellulase amano 90 contained less xylose. The effective XOS production by the enzyme was evaluated in terms of enzyme dose, DXRF concentration and reaction period, showing that 66.6% of XOS was obtained from DXRF with the hydrolysis rate of 82% under the following condition: 54 U Hemicellulase amano 90, 10 mg/ml DXRF, pH 4.5, 50 degrees C for 24 h. These results indicated that red algae xylan is suitable for XOS source.

Bilirubin acts as a potent endogenous antioxidant, with higher concentrations associated with lower rates of CVD; the antiretroviral drug atazanavir (ATV) increases bilirubin levels but may also increase von Willebrand factor levels. We tested the hypothesis that increasing endogenous bilirubin using ATV would improve cardiometabolic risk factors and vascular function in older patients with HIV. Ninety participants were enrolled in two study protocols. In protocol 1, we evaluated markers of inflammation, thrombosis, and conduit artery endothelial function in subjects on non-ATV containing regimens. Participants were randomly assigned to continue baseline treatment or switch to an ATV-based regimen. Measurements were made at baseline and 28 days. In the protocol 2, we enrolled 30 subjects who received atazanavir for more than one year and were compared to the aim 1 protocol subjects at baseline. 60 subjects were enrolled in the first protocol (mean age 53, +/- 6 years), with 31 randomized to ATV and 29 continu

The objective was to determine the effects of injectable vitamin E (VE) before or after transit on feedlot cattle receiving performance, health, and blood parameters. Angus x Simmental steers (n = 196; body weight [BW] = 163 +/- 29 kg) were utilized in a randomized complete block design. Steers were blocked by BW and randomly assigned to 1 of 3 treatments: intramuscular injections of saline pre- and post-transit (CON), intramuscular injections of VE (2,000 mg d-alpha-tocopherol) pre-transit and saline post-transit (PRE), or intramuscular injections of saline pre-transit and VE (2,000 mg d-alpha-tocopherol) post-transit (POST). Pre-transit injections were administered on day 0, and steers were transported on day 7 for approximately 4 h (348 km). After arrival, steers were fed a common corn silage-based diet in GrowSafe bunks. Final BW tended to be greater (P = 0.08) for CON steers compared with POST steers while PRE steers were intermediate. From days 7 to 63, treatment affected average daily gain (ADG) with P

Diabetes mellitus is a chronic disease affecting the globe and its incidence is increasing pandemically. The use of plant-derived natural products for diabetes management is of great interest. Polar fraction of Artemisia annua L. leaves has shown antidiabetic activity in vivo. In the present study, three major compounds were isolated from this polar fraction; namely, 3,5-dicaffeoylquinic acid (1); 4,5-dicaffeoylquinic acid (2), and 3,4- dicaffeoylquinic acid methyl ester (3), using VLC-RP-18 and HPLC techniques. The potential protective effects of these compounds against diabetes and its complications were investigated by employing various in vitro enzyme inhibition assays. Furthermore, their antioxidant and wound healing effectiveness were evaluated. Results declared that these dicaffeoylquinic acids greatly inhibited DPPIV enzyme while moderately inhibited alpha-glucosidase enzyme, where compounds 1 and 3 displayed the most prominent effects. In addition, compound 3 showed pronounced inhibition of alpha-amy

The objective of this work was to evaluate the effect of a bradykinin-potentiating factor (BPF) isolated from Leiurus quinquestriatus scorpion venom as a natural modulator of radiation-induced cardiac damage. Four groups of rats were treated as follows; control group, group receiving BPF (1 mu g/g b.wt i.p./biweekly) for 4 weeks, group irradiated at 6 Gy, group receiving BPF post-irradiation for 4 weeks. Irradiation induced a significant elevation of myocardial parameters: atrial natriuretic peptide (ANP), cardiac troponin I (cTnI), potassium (K+) and creatine kinase (CK); vascular indices: lactate dehydrogenase (LDH), inducible nitric oxide synthase (iNOS) and endothelin I; oxidative stress indices: malondialdehyde (MDA) associated with a significant depletion of both reduced glutathione (GSH) in the cardiac tissue homogenate and serum ferric reducing antioxidant power (FRAP) depletion and significantly reinforced elevation of Renin Angiotensin Aldosterone System (RAAS) indices: serum angiotensin II (AngII) 

BACKGROUND: Oxidative stress plays an essential role in the pathogenesis of type 2 diabetes. Anthocyanin, a natural antioxidant, has been reported to reduce oxidative stress and to attenuate insulin resistance and diabetes in animal models; however, the translation of these observations to humans has not been fully tested. OBJECTIVE: This study was designed to investigate the effects of purified anthocyanins on dyslipidemia, oxidative status, and insulin sensitivity in patients with type 2 diabetes. METHODS: A total of 58 diabetic patients were given 160 mg of anthocyanins twice daily or placebo (n = 29/group) for 24 wk in a randomized, placebo-controlled, double-blind trial. Participants and investigators were masked to treatment allocation. RESULTS: Anthocyanin supplementation significantly decreased serum LDL cholesterol (by 7.9%; P < 0.05), triglycerides (by 23.0%; P < 0.01), apolipoprotein (apo) B-48 (by 16.5%; P < 0.05), and apo C-III (by 11.0%; P < 0.01) and increased HDL cholesterol (by 19.4%; P < 0.0



The objective of this study was to determine impacts on immune parameters, anti-oxidant capacity, and growth of finishing steers fed a Saccharomyces cerevisiae fermentation product (SCFP; NaturSafe; Diamond V, Cedar Rapids, IA) and ractopamine hydrochloride (RAC; Optaflexx; Elanco Animal Health, Greenfield, IN). Angus-crossbred steers (N = 288) from two sources were utilized in this 90-d study. Steers were blocked by source, stratified by initial body weight to pens of six steers, and pens randomly assigned to treatments (16 pens per treatment). Three treatments compared feeding no supplemental SCFP (control; CON) and supplemental SCFP for 57 d (SCFP57), and 29 d (SCFP29) before harvest. Supplementation of SCFP was 12 g per steer per d, and all steers were fed RAC at 300 mg per steer per d for 29 d before harvest. Blood samples were collected from3 steers per pen, and muscle samples were collected from 1 steer per pen at 57, 29 (start of RAC), and 13 (midRAC) days before harvest. Blood was analyzed from 2 ste

Objective: The formation of reactive oxygen species (ROS) contributes to the pathogenesis and progression of several diseases. Polyphenols have been shown to be beneficial against ROS. The aim of this study was to evaluate the effects of a natural antioxidant ice cream on oxidative stress, vascular function, and physical performance.  Methods: In this controlled, single-blind, crossover study, 14 healthy individuals were randomized to consume 100 g of either antioxidant ice cream containing dark cocoa powder and hazelnut and green tea extracts or milk chocolate ice cream (control ice cream). Participants were studied at baseline and 2 h after ingesting ice cream. Serum polyphenols, antioxidant status (ferric-reducing ability of plasma [FRAP]), nitric oxide (NOx) bioavailability, markers of oxidative stress (determination of reactive oxygen metabolites [d-ROMs] and hydrogen peroxide [H2O2]), endothelium function (flow-mediated dilation [FMD] and reactive hyperemia index [RHI]), and exercise tolerance (stress t

Free radical hypothesis which is one of the most acknowledged aging theories was developed into oxidative stress hypothesis. Protein carbonylation is by far one of the most widely used markers of protein oxidation. We studied the role of age and gender in protein carbonyl content of saliva and plasma among 273 Chinese healthy subjects (137 females and 136 males aged between 20 and 79) and discussed the correlation between protein carbonyl content of saliva and plasma. Protein carbonyl content of saliva and plasma were, respectively, 2.391 +/- 0.639 and 0.838 +/- 0.274 nmol/mg. Variations of saliva and plasma different age groups all reached significant differences in both male and female (all p<0.05) while both saliva and plasma protein carbonyls were found to be significantly correlated with age (r=0.6582 and r=0.5176, all p<0.001). Gender was discovered to be unrelated to saliva and plasma protein carbonyl levels (all p>0.05). Saliva and plasma protein carbonyls were positively related (r=0.4405, p<0.001). 

Recently, kimchi has been recognized as a healthy food worldwide, prompting increased interest in its health benefits and quality characteristics. Although commercial kimchi is manufactured in various countries, little is known about quality differences between the kimchi from different countries. To clarify differences in quality characteristics, minerals, free sugars, organic acids, free amino acids, and volatile compounds, commercial kimchi manufactured in Korea, China, and the United States were investigated. The composition of the microbial community and antioxidant activity were compared. Mineral and free sugar contents were high in Korean commercial kimchi, while the organic acid content was relatively low. The free amino acid content was markedly higher in Korean kimchi than that in kimchi manufactured in China and the United States. In addition, the volatile compound content differed between the kimchi produced in different countries. Considering the microbial communities, Leuconostoc and Weissella w

Moringa oleiferaleaf (ML) is rich in vitamins and minerals, specially abundant calcium, therefore it is widely used as a calcium supplement for food. This study aimed to investigate the antioxidant activity and calcium bioaccessibility ofM.oleiferaleaf hydrolysate (MLH) as a calcium supplement for kimchi. MLH was prepared under three different proteases, two different protease contents, and three different incubation times. Total phenol content (TPC), total flavonoid content (TFC), and antioxidant activities were investigated. Cellular activity and calcium bioaccessibility were also investigated. The highest calcium level of MLH was observed in 3% Protamex treatment for 4 h. TPC, TFC, and antioxidant activities of MLH in Protamex and Alcalase treatments were higher than those in Flavourzyme treatment (p < 0.05). Moreover, high cell viability and alkaline phosphatase activity were also observed in C2C12 cells. Kimchi containing MLH showed high calcium accessibility compared to kimchi alone. Taken together, the

To determine the effect of different dietary Met sources on oxidative status, male Cobb 500 broiler chickens were fed from day of hatch to 26days of age (d26) a diet deficient in sulfur amino acids (control) or a diet containing 0.22% DL-Met, 0.22% L-Met or 0.31% Met precursor, DL-2-hydroxy-4-(methylthio) butanoic acid (DL-HMTBA) to meet the Met + Cys requirements. Liver, breast muscle, duodenum, jejunum, and ileum were collected at day 10 (d10) and d26 to assay markers of oxidative stress, including total glutathione (TGSH), oxidized glutathione (GSSG), reduced glutathione (rGSH), protein carbonyls, thiobarbituric acid reactive substances (TBARS) and ferric reducing/antioxidant power (FRAP). In breast muscle, TGSH and rGSH were greater in L-Met and DL-HMTBA groups than in the control group (p<0.05). An interaction of treatment and age was observed for TGSH in ileum (p=0.01) and jejunum (p=0.01), for GSSG in jejunum (p<0.001), and for rGSH in ileum (p=0.02). The ratios of rGSH to GSSG and GSSG to TGSH, which 

The number of colon cancer cases is increasing worldwide, and type II diabetes patients have an increased risk of developing colon cancer. Diet-borne advanced glycation end-products (AGEs) may promote neoplastic transformation; however, the mechanisms involved remain elusive. The present study helped to define the relationship between dietary AGEs and cancer progression. C2BBe1 adenocarcinoma enterocytes were exposed to 200 mu g/mL glycated casein (AGEs-Csn) for up to 24 h. AGEs-Csn exposure resulted in increased cell proliferation, maladaptative changes in SOD and CAT activity and moderate levels of hydrogen peroxide (H2O2) intracellular accumulation. AGEs-Csn activated pro-survival and proliferation signalling, such as the phosphorylation of mTOR (Ser2448) and Akt (Ser473). GSK-3 beta phosphorylation also increased, potentially inducing extracellular matrix remodelling and thus enabling metastasis. Moreover, AGEs-Csn induced MMP-1, -3, -7, -9 and -10 expression and activated MMP-2 and MMP-9, which are regul

3D printed microneedle arrays were fabricated using a biocompatible resin through stereolithography (SLA) for transdermal insulin delivery. Microneedles were built by polymerising consecutive layers of a photopolymeric resin. Thin layers of insulin and sugar alcohol or disaccharide carriers were formed on the needle surface by inkjet printing. The optimization of the printing process resulted in superior skin penetration capacity of the 3D printed microneedles compared to metal arrays with minimum applied forces varying within the range of 2 to 5 N. Micro-CT analysis showed strong adhesion of the coated films on the microneedle surface even after penetration to the skin. In vivo animal trials revealed fast insulin action with excellent hypoglycaemia control and lower glucose levels achieved within 60 min, combined with steady state plasma glucose over 4 h compared to subcutaneous injections.

The advancement of drug delivery devices is critical for the individualization of patient treatment and the improvement of healthcare. Here, we introduce the 3DMNMEMS, a novel device that combines 3D printing, microneedles (MNs) and Microelectromechanical Systems (MEMS), allowing versatile and controllable by the user transdermal drug delivery. Hollow MNs were designed and 3D printed using Stereolithography, followed by integrating into a MEMS. By employing advanced imaging techniques, we monitored the distribution of liquid delivered by the device within skin tissue in real time. In vivo testing revealed that the delivery of insulin using the 3DMNMEMS achieved improved glycemic control to diabetic animals compared to subcutaneous injections. These results demonstrated the potential of the 3DMNMEMS as a universal transdermal drug delivery system for personalized care.

Lactation is a highly demanding event in mammals, including buffaloes. It modulates the partitioning of nutrients, energy utilization, and food intake of the mother to meet her own and infant's energy needs. Failure to satisfy these energy needs leads to Negative Energy Balance (NEB). Currently, the only available indirect NEB indicator is Body Condition Score (BCS). However, direct dependency of the BCS on the peak depletion of body fat causes its inefficient use in a dairy farm. Thus, to establish objective NEB indicators in buffaloes, the serum levels of biochemical (serum beta-hydroxybutyrate [BHBA] and free fatty acids [FFAs]), and endocrine (Growth Hormone [GH], insulin-like growth factor1 [IGF1], Insulin, and leptin) parameters were estimated in buffaloes. Our results revealed that serum FFA levels were significantly (p < 0.05) higher in high milk yielders (HMY) than low milk yielders (LMY) and heifers (H) during the 3rd and the 4th weeks of postpartum. The serum FFA levels were also significantly (p <

The physiological consequences of overstocking require more investigation, and no research has explored whether dietary supplements could mitigate the anticipated negative physiological effects. OmniGen AF (OG, Phibro Animal Health Corporation, Teaneck, NJ, USA) is a nutritional supplement that has been shown to support the immune system of cattle following internal and environmental stressors. This study aimed to determine if a 45-day period of OG feed supplementation would influence whole blood leukocyte messenger RNA abundance, energy metabolism and glucocorticoid concentration, during a two-week period of overstocking. Two stocking density treatments (control: one headlock and lying stall per cow; overstocked: 0.5 headlocks and 0.5 lying stalls per cow) and two diet treatments (control: no added supplement; and OG: 56 g/cow per day) were investigated. Four pens of 15 cows were fed their assigned diet (two pens per diet; control stocking density) for 45 days after which each stocking density treatment was 

Zein, the major storage protein from corn, has a GRAS (Generally Regarded as Safe) status and may be easily transformed into nanoparticles, offering significant payloads for protein materials without affecting their stability. In this work, the capability of bare zein nanoparticles (mucoadhesive) and nanoparticles coated with poly(ethylene glycol) (mucus-permeating) was evaluated as oral carriers of insulin (I-NP and I-NP-PEG, respectively). Both nanocarriers displayed sizes of around 270 nm, insulin payloads close to 80 mu g/mg and did not induce cytotoxic effects in Caco-2 and HT29-MTX cell lines. In Caenorhabditis elegans, where insulin decreases fat storage, I-NP-PEG induced a higher reduction in the fat content than I-NP and slightly lower than the control (Orlistat). In diabetic rats, nanoparticles induced a potent hypoglycemic effect and achieved an oral bioavailability of 4.2% for I-NP and 10.2% for I-NP-PEG. This superior effect observed for I-NP-PEG would be related to their capability to diffuse th

Infant handling describes interactions between infants and non-maternal group members and is widespread across mammalian taxa. The expression of infant handling behaviors, defined as any affiliative or agonistic interaction between a group member and an infant, varies considerably among primate species. Several functional hypotheses may explain the adaptive value of infant handling including the Kin Selection hypothesis, which describes handling as a mechanism through which indirect fitness is increased and predicts a bias in handling behaviors directed toward related (genetic) infants; the Alliance Formation hypothesis, which describes handling as a social commodity and predicts females with infants will support handlers during conflict; and the Learning-to-Mother hypothesis, which describes handling as a mechanism through which handlers learn species-specific maternal behaviors and predicts that handling will occur most frequently in immature and nulliparous females. Using behavioral observation and data on

Humans have sung together for thousands of years. Today, regular participation in group singing is associated with benefits across psychological and biological dimensions of human health. Here we examine the hypothesis that a portion of these benefits stem from changes in endocrine activity associated with affiliation and social bonding. Working with a young adult choir (n = 71), we measured changes salivary concentrations of oxytocin, cortisol, and testosterone from before and after four experimental conditions crossing two factors: vocal production mode (singing vs. speaking) and social context (together vs. alone). Salivary oxytocin and cortisol decreased from before to after the experimental manipulations. For oxytocin the magnitude of this decrease was significantly smaller after singing compared to speaking, resulting in concentrations that were significantly elevated after singing together compared to speaking together, after controlling for baseline differences. In contrast, the magnitude of the saliv

The neuropeptide oxytocin (OT) is associated with a plethora of social behaviors, and is a key topic at the intersection of psychology and biology. However, tools for measuring OT are still not fully developed. We describe a robust nano liquid chromatography-mass spectrometry (nanoLC-MS) platform for measuring the total amount of OT in human plasma/serum. OT binds strongly to plasma proteins, but a reduction/alkylation (R/A) procedure breaks this bond, enabling ample detection of total OT. The method (R/A + robust nanoLC-MS) was used to determine total OT plasma/serum levels to startlingly high concentrations (high pg/mL-ng/mL). Similar results were obtained when combining R/A and ELISA. Compared to measuring free OT, measuring total OT can have advantages in e.g. biomarker studies.

Social cognition may facilitate fathers' sensitive caregiving behavior. We administered the Why-How Task, an fMRI task that elicits theory of mind processing, to expectant fathers (n = 39) who also visited the laboratory during their partner's pregnancy and provided a plasma sample for oxytocin assay. Three months postpartum, fathers reported their beliefs about parenting. When rating Why" an action was being performed versus "How" the action was being performed (Why > How contrast), participants showed activation in regions theorized to support theory of mind, including the dorsomedial prefrontal cortex and superior temporal sulcus. Fathers' prenatal oxytocin levels predicted greater signal change during the Why > How contrast in the inferior parietal lobule. Both prenatal oxytocin and attunement parenting beliefs were associated with Why > How activation in the dorsolateral prefrontal cortex, a theory of mind region implicated in emotion regulation. Posterior parahippocampal gyrus and dorsolateral prefronta

The receptor for advanced glycation end-products (RAGE) binds oxytocin (OT) and transports it from the blood to the brain. As RAGE's OT-binding capacity was lost in RAGE knockout (KO) mice, we predicted that circulating concentrations of unbound (free) OT should be elevated compared to wild-type (WT) mice. However, this hypothesis has not yet been investigated. Unfortunately, the evaluation of the dynamics of circulating free and bound plasma OT is unclear in immunoassays, in part because of interference from plasma proteins. A radioimmunoassay (RIA) is considered the gold standard method for overcoming this issue, but is more challenging to implement; thus, commercially available enzyme-linked immunosorbent assays (ELISAs) are more commonly used. Here, we developed a pre-treatment method to remove the interference-causing components from plasma before performing ELISA. The acetonitrile protein precipitation (PPT) approach was reliable, with fewer steps needed to measure free OT concentrations than by solid-p

Intimate Partner Violence (IPV) has been linked to difficulties in socio-affective functions. Nevertheless, the underlying psychobiological mechanisms that might be responsible for them remain unclear. Oxytocin (OXT) stands out as an important hormone that may favor the salience of social information, due to its relevance in empathy and prosocial behavior. Thus, the study of salivary OXT (sOXT) may provide further information about potential impairments in social cognition in IPV perpetrators. This study analyzed the effects of an empathic induction task, performed through negative emotion-eliciting videos, on endogenous sOXT levels, mood state, and emotional perception in 30 IPV perpetrators compared to 32 controls. Additionally, we explored their performance on prosocial behavior after the empathic induction task, using Hare's donation procedure. Lower sOXT levels were found in IPV perpetrators after the task compared to controls, along with a general decreasing tendency in their sOXT levels. Additionally, 

Background: Prior research demonstrates a protective role for oxytocin in ovarian cancer based on its anti-proliferative, anti-migratory, and anti-invasive effects in vitro and in vivo. However, the role of endogenous oxytocin has not been examined in ovarian cancer patients. Oxytocin also has anti-inflammatory properties that have not been examined in cancer. The purpose of this investigation was to examine relationships between endogenous oxytocin, tumor-associated inflammation (interleukin-6), and survival in advanced epithelial ovarian cancer patients.  Methods: Tumor microenvironment (ascites) and plasma oxytocin levels were analyzed via ELISA on extracted samples obtained from 79 patients. In vitro models were used to characterize oxytocin and oxytocin receptor expression in four ovarian cancer cell lines and to investigate direct anti-inflammatory effects of oxytocin on tumor cell secretion of interleukin-6. High and variable levels of oxytocin were observed in ascites, up to 200 times greater than in 

Social defeat is considered the most representative animal model for studying the consequences of social stress. Intermittent social defeat (ISD) has proved to enhance the response to cocaine hedonic properties. In the present research, we evaluated if different social housing conditions, as housing with a familiar conspecific or with a female, exert a protective effect modulating the negative consequences of ISD as the increased sensitivity to cocaine and the induction of anxiety-like behavior. To achieve this objective, non-stressed or ISD OF1 male mice were divided into five different experimental groups according to their social environment: standard housing (four adult males per cage); male adolescent or adult in pairs (two males per cage); and adult males housed with a female for a short or long period (3 days vs. the whole duration of the study). Anxiety-like behavior was evaluated 19 days after the last episode of ISD using an elevated plus maze (EPM), and 24 h later the animals underwent a conditione

Oxytocin has garnered much interest due to its role in affective states, social behaviors, and diverse physiological functions. However, approaches for measuring endogenous oxytocin concentrations have generated considerable controversy and debate. Common procedures for measuring oxytocin often produce uncorrelated results, and the detected concentrations frequently vary across two orders of magnitude. These findings have led some researchers to argue that immunoassays of plasma oxytocin may be unreliable and nonspecific, particularly when samples are not first processed using an extraction procedure. Here, we assess the specificity of oxytocin immunoassays using plasma samples from wildtype (WT) and oxytocin knockout (KO) mice. Plasma samples from both genotypes were measured using immunoassay and were measured with or without a solid-phase extraction. Using a commercially available kit from Arbor Assays, we demonstrate that both techniques generate a clear contrast between genotypes, with wildtype samples c

Oxytocin has become a popular analyte in behavioral endocrinology in recent years, due in part to its roles in social behavior, stress physiology, and cognition. Urine samples have the advantage of being non-invasive and minimally disruptive to collect, allowing for oxytocin measurements even in some wild populations. However, methods for urinary oxytocin immunoassay have not been sufficiently optimized and rigorously assessed for their potential limitations. Using samples from oxytocin knockout (KO) and wildtype (WT) mice, we find evidence of considerable interference in unextracted urine samples, with similar distributions of measured oxytocin in both genotypes. Importantly, although this interference can be reduced by a reversed-phase solid-phase extraction (SPE), this common approach is not sufficient for eliminating false-positive signal on three immunoassay kits. To better understand the source of the observed interference, we conducted epitope mapping of the Arbor Assays antibody and assessed its cross

Positive reinforcement training (PRT) is associated with increases in species-typical behavior and decreases in stereotypic and abnormal behavior in participating animals. Physiological changes following PRT, for example, increases in oxytocin (OXT) and/or decreases in cortisol (CORT), may facilitate these behavioral changes. This study evaluated salivary OXT and salivary CORT concentrations in two adult male western lowland gorillas (Gorilla gorilla gorilla) following PRT with their primary animal care staff. Following PRT, no change in OXT was observed. CORT decreased in one subject following PRT. Changes in endogenous OXT are related to affiliative interactions and interact with strongly bonded conspecifics. PRT may not activate the oxytocinergic system because PRT is not a species-specific affiliative interaction and/or animal care staff are not viewed as conspecifics. Regardless, PRT may still be viewed as a positive interaction resulting in stress reduction via a decrease in CORT. Relationships are uniq

Evaluating how primates in human care function within their social environment is important for understanding and optimizing their management and welfare. The neuroendocrine hormone oxytocin is associated with affiliation and bonding, suggesting it can be used to evaluate the affiliative nature of social groupings. When paired with cortisol concentrations, social stressors can simultaneously be assessed, providing a more complete picture of primate social environments than if measuring either hormone independently. Here, we measured both oxytocin and cortisol in urine within a large subset of male western lowland gorillas (Gorilla gorilla gorilla; n = 71) living in North American zoos. Both endocrine measures were compared between social group types, with an emphasis on comparing bachelor and mixed-sex groupings to understand how these broad management practices affect male gorillas in zoos. Oxytocin concentrations were greater in bachelor group males than mixed-sex group males and singly housed males, provid

Alcohol use disorder (AUD) is a severe illness, for which we lack sufficient mechanistic understanding. Preliminary evidence associates AUD with the oxytocin (OXT) system. Here we investigated alterations in endogenous OXT blood concentrations in patients with AUD and their association with alcohol drinking and prospective course. In sex-separated analyses, OXT serum concentrations of 200 in-patients with AUD (56.5% male; baseline, 24-72 h of abstinence) were compared with those of 240 age-matched healthy controls (55.4% male), investigated longitudinally (follow-up, 5 days later), and tested for associations with alcohol drinking behavior and prospective 24-month alcohol-related hospital readmissions. At baseline, the patients showed increased OXT concentrations relative to controls (men, 156%, P < 0.001; women, 124%, P = 0.002). The elevations normalized at follow-up. In male patients, baseline OXT concentrations correlated positively with alcohol concentration at admission, the amount of alcohol consumptio

Oxytocin is a hormone of interest in reproduction, but also in the field of psychology and behavior, being considered as a biomarker of positive emotions. Saliva can be a noninvasive way to measure oxytocin, which is very useful in species such as the pig where blood collection can produce a high degree of stress. In this study, a new assay for oxytocin measurement was developed, analytically validated, and used to measure possible changes in oxytocin in saliva of female pigs at different days after farrowing. The assay showed an adequate accuracy and precision and does not need a previous extraction step. In addition, oxytocin concentrations were significantly higher at day 1 of lactation than at day 9 after farrowing, but levels increased at day 20 again. This assay can contribute to a wider use of oxytocin measurements in pigs as it is a noninvasive sampling procedure that minimizes stress. (C) 2019 Elsevier Inc. All rights reserved.

Introduction: Physical connection, particularly parent-to-infant touch, is critical for the well-being of infants and may support the development of the parent-infant bond. Physical touch has also been found to stimulate oxytocin levels. This study tested whether fathers' micro-coded touch behaviors during parent-child interaction predicted their subsequent oxytocin levels. We also compared two widely-used methods of oxytocin immunoassay that have been found to yield discrepant results in past studies. Methods: Among 45 fathers and their six-month-old infants, we micro-coded paternal physical touch at 1/10 s intervals during a laboratory-based free-play interaction. Paternal oxytocin was measured via blood plasma and was processed both with and without the extraction step prior to immunoassay so that results from the two methods could be compared. Results: Unextracted and extracted oxytocin were moderately correlated within our sample. Fathers who engaged in more playful proprioceptive touch showed higher lev

The relationship between dogs and their owners is characterized by an affective and enduring bond. It has been suggested that oxytocin might be the underlying mechanism driving this relationship, however evidence is mixed. In this study we tested whether intranasally administered oxytocin (compared to saline) would influence dogs' behavioural synchrony and shared attention towards their owners. Each individuals' pre and post administration oxytocin concentrations (measured in urine) were included in the analyses. Urinary oxytocin concentrations after administrations were positively associated with dogs' duration of social proximity and looking behaviours towards their owners supporting the role of oxytocin in modulating dogs' human-directed social behaviours.

Empathy is fundamental to human relations, but its neural substrates remain largely unknown. Here we characterize the involvement of oxytocin in the capacity of mice to display emotional state-matching, an empathy-like behavior. When exposed to a familiar conspecific demonstrator in distress, an observer mouse becomes fearful, as indicated by a tendency to freeze and subsequent efforts to escape. Both intranasal oxytocin administration and chemogenetic stimulation of oxytocin neurons render males sensitive to the distress of an unfamiliar mouse. Acute intranasal oxytocin penetrates the brain and enhances cellular activity within the anterior cingulate cortex, whereas chronic administration produces long-term facilitation of observational fear and downregulates oxytocin receptor expression in the amygdala. None of these manipulations affect fear acquired as a result of direct experience with the stressor. Hence, these results implicate oxytocin in observational fear in mice (rather than fear itself) and provid

We examined associations between prenatal plasma oxytocin levels and depressive symptoms, state anxiety, and pregnancy anxiety in 75 women who visited the laboratory with their partners during mid-to-late pregnancy and engaged in relationship discussion tasks prior to a blood draw. Given controversy in the literature regarding oxytocin measurement, we compared two widely-used immunoassay approaches (with and without extraction prior to immunoassay). Levels of immunoreactive oxytocin measured with and without extraction were not correlated with each other. However, both extracted and unextracted oxytocin were positively associated with women's prenatal depressive symptoms in a model that controlled for pregnancy stage and body mass index. Only unextracted oxytocin was associated with state anxiety and pregnancy-specific anxiety. In summary, elevated plasma oxytocin levels in expectant mothers might indicate risk for mental health symptoms during the prenatal period, but results for anxiety are mixed and appear

The parenting brain may undergo remodeling that supports the adjustment to new parenthood. Prior work on human mothers has found gray matter volume decreases from preconception to early postpartum in multiple structures, including the left hippocampus, which was the only structure to show gray matter volume recovery at 2 years postpartum. This is consistent with evidence from animal models that the hippocampus is unusually plastic across reproductive transitions. However, no studies have focused specifically on hippocampal volume changes in human fathers. Among 38 men who were scanned by magnetic resonance imaging (MRI) before and after having their first child, individual differences in left hippocampal volume changes were associated with men's prenatal oxytocin, postpartum testosterone, and postpartum adaptation to parenthood. Across the whole sample, hippocampal volumes did not change significantly from prenatal to postpartum. However, men who showed larger increases in left hippocampal volume from prenata

Oxytocin is involved in a broad array of social behaviours. While saliva has been used regularly to investigate the role of oxytocin in social behaviour of mammal species, so far, to our knowledge, no-one has tried to measure its homolog, mesotocin, in birds' saliva. Therefore, in this study we measured salivary mesotocin in common ravens (Corvus corax), and subsequently explored its link to three aspects of raven sociality. We trained ravens (n = 13) to voluntarily provide saliva samples and analysed salivary mesotocin with a commercial oxytocin enzymeimmunoassay kit, also suitable for mesotocin. After testing parallelism and recovery, we investigated the effect of bonding status, sex and season on mesotocin levels. We found that mesotocin was significantly more likely to be detected in samples taken during the breeding season (spring) than during the mating season (winter). In those samples in which mesotocin was detected, concentrations were also significantly higher during the breeding than during the mat

The influence of birth modality (scheduled cesarean or spontaneous vaginal) on the development of the newborn has been a source of controversy in neonatology. The impact of cesarean vs vaginal birth on the development of bile acid and fibroblast growth factor 19 (FGF19) signaling is unknown. Our aim was to determine the effect of birth modality and gestational age (preterm vs term) on plasma hormone levels, bile acid pool distribution, expression of genes in the bile acid-FXR-FGF19 pathway, and plasma levels of FGF19 at birth and on day 3 of life in neonatal pigs. Four sows underwent cesarean delivery on gestation day 105 (n = 2) and 114 (n = 2; term = 115 days), and 2 additional sows were allowed to farrow at term (gestation days 112 and 118). Piglets were euthanized at birth (Term-Vaginal n = 6; Term-Cesarean n = 8; Preterm n = 10) for tissue and blood collection, and the remaining pigs received total parenteral nutrition then were fed enterally on day 3 (Term-Vaginal n = 8; Term-Cesarean n = 10; Preterm n 

Domestication has altered dogs' conspecific social organization compared to their closest, non-domesticated relatives, gray wolves. Wolves live in packs whose survival depends on coordinated behavior, but dogs rely less on conspecifics, which predicts greater cohesiveness in wolf than dog packs. Endocrine correlates such as oxytocin and glucocorticoids modulate group cohesion resulting in species-specific differences in social interactions. We found that although wolves' and dogs' observable behavioral reactions to a territorial threat and separation from the pack were similar, hormonal responses differed. Wolves' but not dogs' oxytocin and glucocorticoid concentrations correlated positively with territorial behaviors and only wolves showed increased glucocorticoid concentrations after separation from their pack. Together, results suggest stronger emotional activation to threats to group integrity in wolves than dogs, in line with their socio-ecology.

Dogs' increased human-directed sociability compared to wolves may be the result of increased oxytocin system activity and decreased stress responses, but comparative studies accounting for life experience are lacking. We compared hand-raised, pack-living wolves' and dogs' behavior and hormone concentrations after interacting with a closely bonded and a familiar human. Both preferred the bonded partner, but dogs showed less variability in human-directed sociability than wolves. Physical contact was not associated with oxytocin but correlated positively with glucocorticoids in the pack-living animals when the human was not bonded. To clarify the role of life experience, we tested pet dogs and found that oxytocin concentrations correlated positively with physical contact with their owners, while glucocorticoids remained unaffected. Results show that, given similar experiences, wolf-dog differences in human-directed sociability and associated hormones are subtle and indicate that factors related to life as a pet 

Dogs are exceptionally well adapted to life close to humans, and alterations in their endocrine system during the domestication process may be an underlying mechanism. In particular, it has been suggested that low circulating cortisol concentrations in conjunction with simultaneously high oxytocin concentrations may have resulted in dogs' increased docility ('selection for tameness' hypothesis) and heightened propensity to interact and form relationships with humans ('hypersociability' hypothesis) compared to wolves. To investigate this, we analyzed cortisol and oxytocin metabolite concentrations from urine samples of hand-raised, pack-living domestic dogs and their non-domestic relatives, grey wolves. Based on the hypotheses outlined above, we predicted lower cortisol but higher oxytocin concentrations in dogs than wolves. In contrast to our prediction, we found higher cortisol concentrations in dogs than wolves. However, oxytocin concentrations were higher in dogs compared to wolves although the effect was 

Oxytocin (OT) promotes pro-sociality, bonding, and cooperation in a variety of species. Measuring oxytocin metabolite (OTM) concentrations in urine or saliva provides intriguing opportunities to study human and animal behaviour with minimal disturbance. However, a thorough validation of analytical methods and an assessment of the physiological significance of these measures are essential. We conducted an analytical validation of a commercial Enzyme Immunoassay (EIA; Arbor OT assay kit) to measure OTM concentrations in dog, wolf, and human urine samples. To test the assay's ability to detect changes in OTM concentrations, we administered oxytocin intranasally to 14 dogs. Assay performance with regard to parallelism was acceptable. Assay accuracy and extraction efficiency for dog and wolf samples were comparable to a previously validated assay (Enzo OT assay kit) but variation was smaller for human samples. Binding sensitivity and antibody specificity were better in the Arbor assay. Average OTM concentrations w

Micronuclei are constantly considered as a marker of genome instability and very recently found to be a trigger of innate immune responses. An increased frequency of micronuclei is associated with many diseases, but the mechanism underlying the regulation of micronuclei homeostasis remains largely unknown. Here, we report that CGAS (cyclic GMP-AMP synthase), a known regulator of DNA sensing and DNA repair, reduces the abundance of micronuclei under genotoxic stress in an autophagy-dependent manner. CGAS accumulates in the autophagic machinery and directly interacts with MAP1LC3B/LC3B in a manner dependent upon its MAP1LC3-interacting region (LIR). Importantly, the interaction is essential for MAP1LC3 recruitment to micronuclei and subsequent clearance of micronuclei via autophagy (micronucleophagy) in response to genotoxic stress. Moreover, in contrast to its DNA sensing function to activate micronuclei-driven inflammation, CGAS-mediated micronucleophagy blunts the production of cyclic GMP-AMP (cGAMP) induced

Polybrominated diphenyl ethers (PBDEs) are ubiquitous persistent organic pollutants (POPs) that are known neuroendocrine disrupting chemicals with adverse neurodevelopmental effects. PBDEs may act as risk factors for autism spectrum disorders (ASD), characterized by abnormal psychosocial functioning, although direct evidence is currently lacking. Using a translational exposure model, we tested the hypothesis that maternal transfer of a commercial mixture of PBDEs, DE-71, produces ASD-relevant behavioral and neurochemical deficits in female offspring. C57Bl6/N mouse dams (F0) were exposed to DE-71 via oral administration of 0 (VEH/CON), 0.1 (L-DE-71) or 0.4 (H-DE-71) mg/kg bw/d from 3 wk prior to gestation through end of lactation. Mass spectrometry analysis indicated in utero and lactational transfer of PBDEs (in ppb) to F1 female offspring brain tissue at postnatal day (PND) 15 which was reduced by PND 110. Neurobehavioral testing of social novelty preference (SNP) and social recognition memory (SRM) reveale

BackgroundPersistent pulmonary hypertension of the newborn (PPHN) is due to a failure of pulmonary vascular relaxation. Vasopressin, a systemic vasoconstrictor acting on smooth muscle AVPR1a receptors, is used in treatment of PPHN. We sought to determine acute effects of vasopressin infusion on pulmonary hemodynamics in a large animal model of hypoxic PPHN.  MethodsPPHN was induced in 6 newborn piglets by 72h normobaric hypoxia (FiO2=0.10); controls were 7 age-matched 3-day-old piglets. Animals were anesthetized and ventilated with central venous and arterial lines, and after stabilization, randomized using a crossover design to normoxic or hypoxic ventilation, then 30min infusion of 0.0012U/kg/min vasopressin, followed by 45min vasopressin washout period. Echocardiographic parameters and oxygen consumption were measured before and after vasopressin. Relaxation to vasopressin was tested in isolated PPHN and control pulmonary arteries by isometric myography. Expression of AVPR1a receptor mRNA was quantified in

To date, it has been difficult to establish reliable biomarkers associated with specific forms of psychopathology. Social anxiety, for example, is associated with inconsistent biological responses to psychosocial stress on markers including cortisol and salivary alpha-amylase. Thus, it is critical that studies identify more reliable biomarkers that index patterns associated with social anxiety. Two potential candidates are the neuropeptides oxytocin and vasopressin, which have been implicated in stress responsivity across species. Studies have demonstrated a reliable increase in oxytocin, and a surrogate marker for vasopressin, following engagement in the most widely used lab-based psychosocial stress paradigm: the Trier Social Stress Test (TSST). However, no study has examined whether social anxiety moderates peripheral oxytocin or vasopressin reactivity to psychosocial stress. In 101 young adult participants, dimensionally assessed social anxiety was associated with greater plasma oxytocin, but not vasopres

Filtration through the kidney eliminates toxins, manages electrolyte balance, and controls water homeostasis. Reabsorption of water from the luminal fluid of the nephron occurs through aquaporin-2 (AQP2) water pores in principal cells that line the kidney-collecting duct. This vital process is impeded by formation of an actin barrier" that obstructs the passive transit of AQP2 to the plasma membrane. Bidirectional control of AQP2 trafficking is managed by hormones and signaling enzymes. We have discovered that vasopressin-independent facets of this homeostatic mechanism are under the control of A-Kinase Anchoring Protein 220 (AKAP220; product of the Akap11 gene). CRISPR/Cas9 gene editing and imaging approaches show that loss of AKAP220 disrupts apical actin networks in organoid cultures. Similar defects are evident in tissue sections from AKAP220-KO mice. Biochemical analysis of AKAP220-null kidney extracts detected reduced levels of active RhoA GTPase, a well-known modulator of the actin cytoskeleton. Fluore

Background:  Maternal milk production requires the neuropeptide oxytocin. Individual variation in oxytocin function is a compelling target for understanding low milk production, a leading cause of breastfeeding attrition. Complicating the understanding of oxytocin pathways is that vasopressin may interact with oxytocin receptors, yet little is known about the role of vasopressin in lactation.  Research aims:  The aims of this study were (1) to describe maternal plasma oxytocin, vasopressin, and prolactin patterns during breastfeeding following low-risk spontaneous labor and birth in healthy first-time mothers and (2) to relate hormone patterns to maternal characteristics and breastfeeding measures.  Methods:  Eligible women were recruited before hospital discharge. Forty-six participants enrolled and 35 attended the study visit. Participants kept a journal of breastfeeding frequency, symptoms of lactogenesis, and infant weight. Plasma samples were obtained at breastfeeding onset on Day 4-5 postpartum, and rep

OBJECTIVE: To compare the effects of 7.2% hypertonic and 0.9% isotonic saline (sodium chloride) solutions on cardiovascular parameters and plasma arginine vasopressin (AVP) concentrations in healthy, isoflurane-anesthetized horses. ANIMALS: 8 healthy horses. PROCEDURES: In a prospective, randomized, crossover study, horses were anesthetized with isoflurane twice with a 14-day washout period between anesthetic episodes. While anesthetized, horses received a bolus (4 mL/kg) of 7.2% hypertonic saline solution (HS) or 0.9% isotonic saline solution (IS). Heart rate; systolic, mean, and diastolic arterial blood pressures; and central venous and pulmonary artery pressures were measured every 5 minutes; cardiac output was measured by means of thermodilution every 15 minutes. Systemic vascular resistance (SVR) was calculated. Blood samples were collected before and during anesthesia, and plasma AVP concentrations were determined with a validated ELISA. Data were analyzed with repeated-measures ANOVA and Pearson correl

Light at night (IAN) negatively impacts the behaviour and physiology; however, very little is known about molecular correlates of LAN-induced effects in diurnal animals. Here, we assessed LAN-induced effects on behaviour and physiology, and examined molecular changes in the liver of diurnal zebra finches (Taeniopygia guttata). Birds were exposed to dim LAN (dLAN: 12L = 150 lux: 12D = 5 lux), with controls on 12L (150 lux): 12D (0 lux). dLAN altered daily activity-rest and eating patterns, induced nocturnal eating and caused body fattening and weight gain, and reduced nocturnal melatonin levels. Concomitant increased nighttime glucose levels, decreased daytime thyroxine and triglycerides levels, and hepatic lipid accumulation suggested the impairment of metabolism under dLAN. Transcriptional assays evidenced dLAN-induced negative effects on metabolism in the liver, the site of metabolic homeostasis. Particularly, increased g6pc and foxo1 mRNA expressions suggested an enhanced gluconeogenesis, while increased e

Hypothalamic expression of the thyroid hormone (TH) responsive gonadostimulatory (eya3, cga, tsh beta, dio2, dio3, gnrh, gnih) and neurosteroid pathway genes (androgen receptor [an], aromatase [cyp19], estrogen receptor [er] alpha and beta) was examined in photosensitive redheaded buntings exposed to 2 (acute, experiment 1) or 12 (chronic, experiment 2) long days (16L:8D). Experiment 2 also included a photo refractory group. Acute long days caused a significant increase in eya3, cga, tsh beta, dio2 and gnrh and decrease in dio3 mRNA levels. eya3, cga and tsh beta expressions were unchanged after the chronic long days. We also found increased cyp19, er alpha and et beta mRNA levels after acute, and increased cyp19 and decreased er beta levels after the chronic long-day exposure. Photorefractory buntings showed expression patterns similar to that in the photosensitive state, except for high gnrh and gnih and low dio3 mRNA levels. Consistent with gene expression patterns, there were changes in fat deposition, bo

Iodine-containing formulations have been widely used to treat iodine deficiency and as antiseptics. Lecithin-bound iodine (LBI) has been approved to treat allergic diseases in Japan; however, its underlying mechanism remains unknown. In this study, we show that LBI ameliorated disease symptoms in an ovalbumin (OVA)-induced allergic rhinitis mouse model. LBI suppressed OVA-specific IgE production by attenuating germinal center (GC) reaction in the draining lymph nodes. The antiallergic effect of LBI is most likely attributed to increased serum iodine levels but not thyroid hormone levels. In vitro treatment of activated B cells with potassium iodide induced ferroptosis by increasing intracellular reactive oxygen species (ROS) and ferrous iron in a concentration-dependent manner. Accordingly, LBI diets increased ROS levels in GC B cells of the draining lymph nodes. This study suggests that iodine directly promotes ferroptosis in activated B cells and attenuates GC reactions, leading to the alleviation of allerg



Food availability affects metabolism and reproduction in higher vertebrates including birds. This study tested the idea of adaptive homeostasis to time-restricted feeding (TRF) in diurnal zebra finches by using multiple (behavioral, physiological and molecular) assays. Adult birds were subjected for 1 week or 3 weeks to food restriction for 4 h in the evening (hour 8-12) of the 12 h light-on period, with controls on ad lib feeding. Birds on TRF showed enhanced exploratory behavior and plasma triglycerides levels, but did not show differences from ad lib birds in the overall food intake, body mass, and plasma corticosterone and thyroxine levels. As compared to ad lib feeding, testis size and circulation testosterone were reduced after first but not after third week of TRF. The concomitant change in the mRNA expression of metabolic and reproductive genes was also found after week 1 of TRF. Particularly, TRF birds showed increased expression of genes coding for gonadotropin releasing hormone (GnRH) in hypothalam

How varying levels of human activity, such as proximity and size of the nearest market (i.e., market gravity), influence the nutritional ecology and physiological condition of highly migratory marine predators is poorly understood. In the present study, we used a non-lethal approach to compare the concentration of metabolic hormones (i.e. corticosteroids and thyroid hormones) and plasma fatty acids between juvenile female tiger sharks (Galeocerdo cuvier) sampled in two areas of the subtropical north Atlantic, which differed markedly in their levels of coastal urbanization, Florida and the Bahamas (high versus low, respectively). We hypothesized that juvenile female tiger sharks sampled in water surrounding high coastal urbanization (Florida), would exhibit evidence of lower prey quality and higher energetic demands as compared to individuals sampled in relatively less urbanized areas of Northern Bahamas. Results revealed that relative corticosteroid levels (a proxy for energy mobilization) were higher in juve

OBJECTIVE  To determine effects of transforming growth factor (TGF)-beta and interleukin (IL)-1 beta on inflammatory markers in cultured canine chondrocytes to clarify the role of these cytokines in osteoarthritis of dogs.  SAMPLE  Pooled chondrocytes isolated from the stifle joints of 4 adult dogs.  PROCEDURES  Chondrocytes were isolated, cultured, and frozen at -80 degrees C. Pooled cells were incubated in medium with or without TGF-beta (1 or 10 ng/mL) and subsequently stimulated with IL-1 beta (10 ng/mL). Concentrations of nitric oxide (NO) and prostaglandin (PG) E were measured in culture supernatants. Gene expression of matrix metalloproteinase (MMP)-3, tissue inhibitor of metalloproteinase (TIMP)-2, inducible NO synthase (iNOS), and cyclooxygenase (COX)-2 was quantified by use of real-time quantitative PCR assays.  RESULTS  Stimulation with IL-1 beta increased gene expression of all inflammatory markers, except for TIMP-2. Incubation with TGF-beta resulted in a significant decrease in MMP-3 and TIMP-2 

Although concern remains about the athero-thrombotic risk posed by cyclo-oxygenase (COX)-2-selective inhibitors, recent data implicates rofecoxib, while celecoxib appears equivalent to NSAIDs naproxen and ibuprofen. We investigated the hypothesis that celecoxib activates AMP kinase (AMPK) signalling to enhance vascular endothelial protection. In human arterial and venous endothelial cells (EC), and in contrast to ibuprofen and naproxen, celecoxib induced the protective protein heme oxygenase-1(HO-1). Celecoxib derivative 2,5-dimethyl-celecoxib (DMC) which lacks COX-2 inhibition also upregulated HO-1, implicating a COX-2-independent mechanism. Celecoxib activated AMPK alpha((Thr172)) and CREB-1((ser133)) phosphorylation leading to Nrf2 nuclear translocation. Importantly, these responses were not reproduced by ibuprofen or naproxen, while AMPK alpha silencing abrogated celecoxib-mediated CREB and Nrf2 activation. Moreover, celecoxib induced H-ferritin via the same pathway, and increased HO-land H-ferritin in th

Many studies seek to explore the impact of extrinsic soluble factors present in serum, interstitial fluids or cell conditioned media on cells in vitro. A convenient approach to elucidate the effects of a particular factor is its selective neutralization. However, intrinsic production of soluble factors such as cytokines by the cultured cells is common and can have an impact via autocrine mechanisms. The addition of cytokine-specific neutralizing antibodies leads to neutralization of the targeted factors irrespective of their source and affects paracrine and autocrine effects alike. Thus, neutralization assays are not suitable to irrevocably demonstrate that the examined factors exert their effect via a paracrine mechanism. We were interested in investigating the impact of immunosuppressive factors present in ovarian carcinoma-associated ascites by dissecting paracrine versus autocrine effects of interleukin 10 (IL-10) and prostaglandin E2 (PGE2) on the activation of monocyte-derived dendritic cells (DC). We e

Dendritic cells (DC) have the potential to instigate a tumour-specific immune response, but their ability to prime naive lymphocytes depends on their activation status. Thus, for tumour immunotherapy to be effective, the provision of appropriate DC activation stimuli such as Tolllike receptor (TLR) agonists is crucial in order to overcome immunosuppression associated with the tumour microenvironment. To address this, we investigated how ovarian carcinoma (OC)-associated ascites impedes activation of DC by TLR agonists. Our results show that ascites reduces the TLR-mediated up-regulation of CD86 and partially inhibits the production of the pro-inflammatory cytokines interleukin 6 (IL-6), IL-12 and tumour necrosis factor a (TNF alpha) in monocyte-derived DC from healthy controls. We further observe an impaired T cell stimulatory capacity of DC upon activation with TLR agonists in the presence of ascites, indicating that their functionality is affected by the immunosuppressive factors. We identify IL-10 and pros

Mechanical and metabolic stimuli within contracting skeletal muscles reflexly increase sympathetic nervous system activity and blood pressure. That reflex, termed the exercise pressor reflex, is exaggerated in patients with peripheral artery disease (PAD) and in a rat PAD model with a chronically ligated femoral artery. The cyclooxygenase (COX) pathway contributes to the exaggerated pressor response during rhythmic skeletal muscle contractions in patients with PAD, but the specific mechanism(s) of the COX-mediated exaggeration are not known. In decerebrate, unanesthetized rats with a chronically ligated femoral artery (ligated" rats), we hypothesized that hindlimb arterial injection of the COX inhibitor indomethacin would reduce the pressor response during 1-Hz dynamic hindlimb skeletal muscle stretch; a model of the activation of the mechanical component of the exercise pressor reflex (i.e., the mechanoreflex). In ligated rats (n = 7), indomethacin reduced the pressor response during stretch (control: 30 +/-

Unilateral ureteral obstruction (UUO) is associated with increased hydrostatic pressure, inflammation, and oxidative stress in the renal parenchyma. Previous studies have demonstrated marked cyclooxygenase (COX)-2 induction in renal medullary interstitial cells (RMICs) in response to UUO. The aim of the present study was to evaluate the effect of quercetin, a naturally occurring antioxidant, on COX-2 induction in vivo and in vitro. Rats subjected to 24 h of UUO were treated intraperitoneally with quercetin (50 mg.kg(-1).day(-1)). Quercetin partly prevented COX-2 induction in the renal inner medulla in response to UUO. Moreover, RMICs exposed to conditions associated with obstruction, inflammation (produced by IL-1 beta), oxidative stress (produced by H2O2), and mechanical stress (produced by stretch) showed increased COX-2 expression. Interestingly, quercetin reduced COX-2 induction in RMICs subjected to stretched. Similarly, PGE2 production was markedly increased in RMICs exposed to stretch and was reversed 

Objective: Pain and range of motion loss are the main clinical features of osteoarthritis (OA). Hyaluronic acid (HA) is one of the infiltrative therapies for OA treatment; however, its effectiveness is a matter of an ongoing debate in clinical practice. Polynucleotides (PNs), a DNA-derived macromolecule with natural origin and trophic activity, were found to favor cell growth and collagen production, in preclinical and clinical studies regarding cartilage regeneration. This study aimed at evaluating whether injection of PNs, in combination with HA [PNs associated with HA (PNHA)], can ameliorate pain and function of knees affected by OA, more than HA alone. Design: A randomized, double-blind, controlled clinical trial. Patients: The study enrolled 100 patients, then randomized to receive PNHA or HA alone (3 weekly knee I.A. injections). Interventions and Main Outcome Measures: Pain reduction, decrease of proinflammatory synovial fluid (SF) factors, and improvement in knee function were evaluated by Knee Societ

Background: Myalgic encephalomyelitis (ME) is a complex and debilitating disease that often initially presents with flu-like symptoms, accompanied by incapacitating fatigue. Currently, there are no objective biomarkers or laboratory tests that can be used to unequivocally diagnosis ME; therefore, a diagnosis is made when a patient meets series of a costly and subjective inclusion and exclusion criteria. The purpose of the present study was to evaluate the utility of four clinical parameters in diagnosing ME.  Methods: In the present study, we utilized logistic regression and classification and regression tree analysis to conduct a retrospective investigation of four clinical laboratory in 140 ME cases and 140 healthy controls.  Results: Correlations between the covariates ranged between [-0.26, 0.61]. The best model included the serum levels of the soluble form of CD14 (sCD14), serum levels of prostaglandin E2 (PGE(2)), and serum levels of interleukin 8, with coefficients 0.002, 0.249, and 0.005, respectively

Analgesics which affect prostaglandin (PG) pathways are used by most pregnant women. As germ cells (GC) undergo developmental and epigenetic changes in fetal life and are PG targets, we investigated if exposure of pregnant rats to analgesics (indomethacin or acetaminophen) affected GC development and reproductive function in resulting offspring (F1) or in the F2 generation. Exposure to either analgesic reduced F1 fetal GC number in both sexes and altered the tempo of fetal GC development sex-dependently, with delayed meiotic entry in oogonia but accelerated GC differentiation in males. These effects persisted in adult F1 females as reduced ovarian and litter size, whereas F1 males recovered normal GC numbers and fertility by adulthood. F2 offspring deriving from an analgesic-exposed F1 parent also exhibited sex-specific changes. F2 males exhibited normal reproductive development whereas F2 females had smaller ovaries and reduced follicle numbers during puberty/adulthood; as similar changes were found for F2 o

Previous studies have investigated the relevance and structure-activity relationships (SARs) of pyrazole derivatives in relation with cannabinoid receptors, and the series of tricyclic 1,4-dihydroindeno[1,2-c] pyrazoles emerged as potent CB2 receptor ligands. In the present study, novel 1,4-dihydroindeno[1,2-c] pyrazole and 1H-benzo[g]indazole carboxamides containing a cyclopropyl or a cyclohexyl substituent were designed and synthesized to evaluate the influence of these structural modifications towards CB1 and CB2 receptor affinities. Among these derivatives, compound 15 (6-cyclopropy1-1-(2,4-dichloropheny1)-N-(adamantan-1-yl)-1,4-dihydroindeno[1,2-c]pyrazole-3-carboxamide) showed the highest CB2 receptor affinity (K-i = 4 nM) and remarkable selectivity (KiCB1/KiCB2 = 2232), whereas a similar affinity, within the nM range, was seen for the fenchyl derivative (compound 10: K-i = 6 nM), for the bornyl analogue (compound 14: K-i = 38 nM) and, to a lesser extent, for the aminopiperidine derivative (compound 6: 

Diets rich in fruits and vegetables may reduce oxidative stress (OxS) and inflammation via several mechanisms. These beneficial effects may be due to their high polyphenol content. The aims of the present study are to evaluate the preventive and therapeutic aspects of polyphenols in dried apple peel powder (DAPP) on intestinal inflammation while elucidating the underlying mechanisms and clinical benefits. Induction of intestinal inflammation in mice was performed by oral administration of the inflammatory agent dextran sulfate sodium (DSS) at 2.5% for 10 days. Physiological and supraphysiological doses of DAPP (200 and 400 mg/kg/day respectively) were administered by gavage for 10 days pre- and post-DSS treatment. DSS-mediated inflammation caused weight loss, shortening of the colon, dystrophic detachment of the epithelium, and infiltration of mono-and poly-morphonuclear cells in the colon. DSS induced an increase in lipid peroxidation, a down-regulation of antioxidant enzymes, an augmented expression of myel

Formononetin is a bioactive non-steroidal polyphenol found in a variety of plants. In this study we evaluated the effects of formononetin on neuroinflammation in LPS-stimulated BV2 microglia. Results showed that formononetin significantly reduced the production of TNF-alpha, IL-6 and IL-1 beta, nitrite and PGE(2), as well as protein levels of iNOS and COX-2. Reporter gene assays showed that formononetin produced inhibition of NF-kappa B luciferase activity in HEK293 cells stimulated with TNF-alpha. Immunoblotting experiments revealed an inhibition of IKK alpha phosphorylation, with the resultant attenuation of phosphorylation and degradation of I kappa B alpha following LPS stimulation. Formononetin also produced an inhibition of nuclear translocation and DNA binding by NF-kappa B following LPS stimulation. RNAi experiments showed that transfection of BV2 microglia with ERP siRNA resulted in the loss of anti-inflammatory action of formononetin. MTT assay and MAP2 immunoreactivity experiments showed that formo

Skeletal muscle health has been shown to benefit from regular consumption of cyclooxygenase (COX)-inhibiting drugs. Aspirin, especially at low doses, is one of the most commonly consumed COX inhibitors, yet investigations of low-dose aspirin effects on skeletal muscle are nonexistent. The goal of this study was to examine the efficacy of low-dose aspirin on skeletal muscle COX production of the inflammatory regulator prostaglandin (PG)E-2 at rest and after exercise. Skeletal muscle biopsies (vastus lateralis) were taken from eight individuals [4 men, 4 women; 25 +/- 1 yr; 81.4 +/- 3.4 kg; maximal oxygen consumption ((V) over dotO(2max)): 3.33 +/- 0.21 L/min] before and 3.5 h after 40 min of cycling at 70% of (V) over dotO(2max) for the measurement of ex vivo PGE(2) production. Muscle strips were incubated in Krebs-Henseleit buffer (control) or supplemented with one of two aspirin concentrations that reflected blood levels after a low (10 mu M; typical oral dose: 75-325 mg) or standard (100 mM; typical oral do

Several studies have shown that xanthones obtained from Garcinia Mangostana (GM) have remarkable biological activities. alpha-mangostin (alpha-MG) is the main constituent of the fruit hull of the GM. Several findings have suggested that SIRT-1, a nuclear histone deacetylase, could influence cellular function by the inhibition of NF-kappa B signaling. ROS can inhibit SIRT-1 activity by initiating oxidative modifications on its cysteine residues, and suppression of SIRT-1 enhances the NF-kappa B signaling resulting in inflammatory responses. The goals of the present study were to evaluate the quantity of alpha-MG in the methanolic extract of GM (Vithagroup Spa) and to investigate the activity of this xanthone in U937 cell line and in human monocytes from responsive to inflammatory insult analyzing the possible changes on the activation of SIRT-1 protein via NF-kappa b. Cells were treated with the methanolic extract of GM and/or LPS. The chromatographic separation of alpha-MG was performed by an HPLC analysis. E

We developed S (+)-flurbiprofen plaster (SFPP), a novel NSAID patch containing S (+)-flurbiprofen (SFP), a potent cyclooxygenase (COX) inhibitor. The purpose of this study was to assess efficacy of SFPP by analysing its effect on the gait disturbance and measuring the prostaglandin E2 (PGE2) production in synovial fluid in a rat model of knee arthritis.Knee inflammation was induced in rats by intra-articular injection of a yeast suspension. Subsequently, an NSAID patch containing SFP, ketoprofen or loxoprofen was applied over the affected knee. Gait was assessed at 2, 4 and 6 h after application of the patch. The PGE2 concentration in the synovial fluid was measured after the gait assessment.Application of SFPP (0.125, 0.25, 0.5 or 1 mg/sheet) was followed by a decrease in the visual gait score at all the doses examined. In the case of the other two NSAID patches, only the ketoprofen patch (1 or 2 mg/sheet) and loxoprofen patch (5 mg/sheet) produced a decrease in the visual gait score. All of the NSAID patche

Cyclooxygenase-2 (COX-2) derived-prostanoids participate in the altered vascular function and mechanical properties in cardiovascular diseases. We investigated whether regulator of calcineurin 1 (Rcan1) participates in vascular contractility and stiffness through the regulation of COX-2. For this, wild type (Rcan1(+/+)) and Rcan1-deficient (Rcan1(-/-)) mice untreated or treated with the COX-2 inhibitor rofecoxib were used. Vascular function and structure were analysed by myography. COX-2 and phospo-p65 expression were studied by western blotting and immunohistochemistry and TXA(2) production by ELISA. We found that Rcan1 deficiency increases COX-2 and 1L-6 expression and NF-kappa B activation in arteries and vascular smooth muscle cells (VSMC). Adenoviral-mediated re-expression of Rcan1.4 in Rcan1(-/-) VSMC normalized COX-2 expression. Phenylephrine-induced vasoconstrictor responses were greater in aorta from Rcan1(-/-) compared to Rcan1(+/+) mice. This increased response were diminished by etoricoxib, furegr

Endometriosis is an incurable gynecological disorder characterized by debilitating pain and the establishment of innervated endometriosis lesions outside the uterus. In a preclinical mouse model of endometriosis we demonstrated overexpression of the PGE(2)-signaling pathway (including COX-2, EP2, EP4) in endometriosis lesions, dorsal root ganglia (DRG), spinal cord, thalamus and forebrain. TRPV1, a PGE(2)-regulated channel in nociceptive neurons was also increased in the DRG. These findings support the concept that an amplification process occurs along the pain neuroaxis in endometriosis. We then tested TRPV1, EP2, and EP4 receptor antagonists: The EP2 antagonist was the most efficient analgesic, reducing primary hyperalgesia by 80% and secondary hyperalgesia by 40%. In this study we demonstrate reversible peripheral and central hyperalgesia in mice with induced endometriosis.

Starchy diets can induce hindgut dysbiosis in horses. The present study evaluated the impact of a yeast (Saccharomyces cerevisiae) and microalgae (Aurantiochytrium limacinum) supplementation on caecal, colonic and faecal microbial ecosystem and on blood inflammatory parameters of horses fed high-fibre or high-starch diets. Six fistulated geldings in a 2 x 2 Latin-square design were alternatively supplemented and received during each period 100 % hay (4 weeks) followed by a 56/44 hay/barley diet (3 weeks). Caecal, colonic and faecal samples were collected 4 h after the morning meal three times per diet, at 5-d intervals, to measure bacterial composition and microbial end products. Blood was simultaneously collected for measuring inflammatory markers. The starchy diet clearly modified the microbial ecosystem in the three digestive segments, with an increase of the amylolytic function and a decrease of the fibrolytic one. However, no effect of the diet was observed on the blood parameters. When horses were suppl

Background Astrocytes are the predominant glial cell type in the central nervous system (CNS) that can secrete various cytokines and chemokines mediating neuropathology in response to danger signals. D-dopachrome tautomerase (D-DT), a newly described cytokine and a close homolog of macrophage migration inhibitory factor (MIF) protein, has been revealed to share an overlapping function with MIF in some ways. However, its cellular distribution pattern and mediated astrocyte neuropathological function in the CNS remain unclear. Methods A contusion model of the rat spinal cord was established. The protein levels of D-DT and PGE(2) synthesis-related proteinase were assayed by Western blot and immunohistochemistry. Primary astrocytes were stimulated by different concentrations of D-DT in the presence or absence of various inhibitors to examine relevant signal pathways. The post-injury locomotor functions were assessed using the Basso, Beattie, and Bresnahan (BBB) locomotor scale. Results D-DT was inducibly expresse

Denatonium benzoate (DB) is an agonist of bitter taste receptors (TAS2Rs). TAS2Rs are detected in many non-sensory tissues, and their activation could lead to different effects. The aim of our study was to evaluate the anti-inflammatory, anti-hyperalgesic activity of DB and the changes in plasma levels of PGE2 after administration of DB. Male Wistar rats were divided into 5 groups (n = 6) and treated intraperitoneally (i.p.) with: saline, diclofenac sodium 25 mg/kg bw, DB 10 mg/kg bw and DB 15 mg/kg bw, respectively. The following methods were applied: i) carrageenan-induced paw oedema; ii) carrageenan-induced hyperalgesia and iii) enzyme-linked immunosorbent assay (ELISA). DB in doses of 10 and 15 mg/kg bw significantly inhibited paw oedema at the 2nd, 3rd and 4th hour after carrageenan injection. The anti-hyperalgesic activity was observed in rats treated with 10 and 15 mg/kg bw DB only at the 4th hour after carrageenan administration. The levels of PGE2 significantly decreased in groups treated with DB in 

Much in vivo evidence indicates that cyclooxygenase-2 (COX-2) is deeply involved in tumorigenesis. Although it has been proposed that COX-2-derived pro-inflammatory prostanoids mediate the tumorigenic activity of COX-2, the tumorigenic mechanisms of COX-2 are not yet fully understood. Here, we investigated the mechanism by which COX-2 causes transformation from normal cells to malignant cells by using normal murine or human cells. We found that COX-2 inhibits the pro-senescent function of p53 under oncogenic RAS activation, by which it prevents oncogene-induced senescence (OIS) and induces neoplastic transformation. We also found that COX-2 physically interacts with p53 in the nucleus under oncogenic RAS activation, and that this COX-2-p53 interaction rather than the catalytic activity is involved in the COX-2-mediated inhibition of the pro-senescent function of p53 and OIS, and induction of neoplastic transformation. These findings strongly suggest that the oncogenic property of COX-2 is closely related to i

This study determined the ability of an oral nutraceutical supplement to attenuate the oxidative stress and inflammation that occurs in muscles and joints with repeated bouts of high-intensity exercise in horses. The supplement, fed daily, was comprised of whole dried mushrooms, golden flaxseed, omega-3 fatty acids, plant-based enzymes, a melon concentrate powder, and Saccharomyces cerevisiae boulardii. Ten horses participated in a partial cross-over design, with 7 horses completing the Control trial and 7 horses completing the supplement trial. Blood and synovial fluid samples (from the intercarpal joint) were taken before, and at 1 and 24 hours after a standardized, repeated high-intensity exercise test that was performed before supplementation and on the 22nd day of supplementation. At the end of the supplement trial exercise resulted in reduced concentrations of plasma markers of oxidative stress (decreased thiobarbituric acid reactive substances, with increased total antioxidant status and increased supe

The aim of this study was to design and evaluate novel cyclodextrin (CD)-based aggregate formulations to efficiently deliver nepafenac topically to the eye structure, to treat inflammation and increase nepafenac levels in the posterior segment, thus attenuating the response of inflammatory mediators. The physicochemical properties of nine aggregate formulations containing nepafenac/gamma-CD/hydroxypropyl-beta (HP beta)-CD complexes as well as their rheological properties, mucoadhesion, ocular irritancy, corneal and scleral permeability, and anti-inflammatory activity were investigated in detail. The results were compared with a commercially available nepafenac suspension, Nevanac (R) 3 mg/mL. All formulations showed microparticles, neutral pH, and negative zeta potential (-6 to -27 mV). They were non-irritating and nontoxic and showed high permeation through bovine sclera. Formulations containing carboxymethyl cellulose (CMC) showed greater anti-inflammatory activity, even higher than the commercial formulati

Exercise is a physiological stress resulting in reactive oxygen species and inflammatory mediators, the accumulation of which are thought to contribute to degenerative articular diseases. The horse is of particular interest in this regard as equine athletes are frequently exposed to repetitive bouts of high-intensity exercise. The purpose of this study was to provide a detailed description of the response of articular and systemic oxidative and inflammatory biomarkers following high-intensity, exhaustive exercise in horses. A group of horses (Ex) underwent repeated bouts of high-intensity exercise, at a target heart rate of 180 beats/min, until voluntary exhaustion. Baseline plasma and synovial fluid (SF) samples were taken 24 h before exercise and then at 0.5, 1, 2, 4, 8, and 24 h following exercise cessation. This time course was repeated in a group of nonexercised control horses (Co). Plasma and SF samples were analyzed for prostaglandin E-2 (PGE(2)), nitric oxide (NO), total antioxidant status (TAS), and 

Background: 4-methoxycinnamyl p-coumarate (MCC) was isolated from rhizomes of Etlingera pavieana by bioactivity-guided isolation, however, the molecular mechanism underlying its anti-inflammatory activity remains inadequately understood.  Purpose: In this study, we elucidated the suppressive effect of MCC on LPS-induced expression of inflammatory mediators and the molecular mechanisms responsible for anti-inflammatory activities in RAW 264.7 macrophages.  Methods: Cell viability of MCC-treated RAW 264.7 macrophage was measured by MIT assay. Anti-inflammatory activity was evaluated by measurement of NO, PGE(2), and cytokine production in LPS-stimulated cells. qRT-PCR and Western blotting analysis were used to investigate mRNA and protein levels of inflammatory responsive genes. NF-kappa B activation and transactivation activity were determined by immunofluorescence and reporter gene assay, respectively.  Results: MCC considerably suppressed both the production of NO, PGE(2), IL-1 beta as well as TNF-alpha and 

Mammalian reproductive function is controlled by the hypothalamic-pituitary-gonadal (HPG) axis, which is suppressed under infectious stress conditions. By analysing the pulsatility of luteinising hormone (LH), we have previously demonstrated that prostaglandins (PGs) in the central nervous system mediate infectious stress to suppress the activity of the HPG axis. The present study aimed to characterise the types of PGs responsible for suppression of the HPG axis. We focused on three major types of PGs: PGE(2) , PGD(2) and PGF(2alpha) . We used female rats overiectomised bilaterally 1 week before the experiments. Lipopolysaccharide (100 mug kg(-1) ) suppressed LH pulses at the same time as enhancing the concentration of all three PGs in the cerebrospinal fluid, which was restored by indomethacin (10 mg kg(-1) ). Subsequently, we observed LH pulsatility after a single injection of each PG and after co-injection of PGE(2) with PGF(2alpha) into the third cerebral ventricle. A single injection of PGE(2) dose-depen

Sickness responses to lipopolysaccharide (LPS) were examined in mice with deletion of the interleukin (IL)-1 type 1 receptor (IL-1R1). IL-1R1 knockout (1(0) mice displayed intact anorexia and HPA-axis activation to intraperitoneally injected LPS (anorexia: 10 or 120 mu g/kg; HPA-axis: 120 mu g/kg), but showed attenuated but not extinguished fever (120 g/kg). Brain PGE2 synthesis was attenuated, but Cox-2 induction remained intact. Neither the tumor necrosis factor-alpha (TNF alpha) inhibitor etanercept nor the IL -6 receptor antibody tocilizumab abolished the LPS induced fever in IL -1R1 KO mice. Deletion of IL -1R1 specifically in brain endothelial cells attenuated the LPS induced fever, but only during the late, 3rd phase of fever, whereas deletion of IL-1R1 on neural cells or on peripheral nerves had little or no effect on the febrile response. We conclude that while IL-1 signaling is not critical for LPS induced anorexia or stress hormone release, IL-1R1, expressed on brain endothelial cells, contributes 

Autism spectrum disorders (ASD) are severe heterogeneous neurodevelopmental disorders characterized by dysfunctions in social interaction and communication skills, repetitive and stereotypic verbal and nonverbal behaviors. Published findings have identified widespread changes in the immune systems of children with autism, at the systemic and cellular levels, suggesting that autism may, in fact, be a systemic disorder with connections to abnormal immune responses. Evaluating autism is hindered by a lack of specific biomarkers, making these pathologies difficult to diagnose. A critical priority for the future of ASD management is the identification of potential targets for the development of diagnostic and therapeutic strategies. The purpose of this brief report is to raise awareness regarding the involvement of different inflammatory processes in ASD and the need to assess them as a part of a biomedical evaluation. An extensive analysis of biomarkers relating to inflammation, immune dysfunctions, intestinal dy

Oral and gut Bacteroidetes produce unique classes of serine-glycine lipodipeptides and glycine aminolipids that signal through host Toll-like receptor 2. These glycine lipids have also been detected in human arteries, but their effects on atherosclerosis are unknown. Here, we sought to investigate the bioactivity of bacterial glycine lipids in mouse models of atherosclerosis. Lipid 654 (L654), a serine-glycine lipodipeptide species, was first tested in a high-fat diet (HFD)-fed Ldlr(-/-) model of atherosclerosis. Intraperitoneal administration of L654 over 7 weeks to HFD-fed Ldlr(-/-) mice resulted in hypocholesterolemic effects and significantly attenuated the progression of atherosclerosis. We found that L654 also reduced liver inflammatory and extracellular matrix gene expression, which may be related to inhibition of macrophage activation as demonstrated in vivo by lower major histocompatibility complex class II gene expression and confirmed in cell experiments. In addition, L654 and other bacterial glyci

Given that neuronal degeneration in Alzheimer's disease (AD) is caused by the combination of multiple neurotoxic insults, current directions in the research of novel therapies to treat this disease attempts to design multitarget strategies that could be more effective than the simply use of acetylcholinesterase inhibitors; currently, the most used therapy for AD. One option, explored recently, is the synthesis of new analogues of cannabinoids that could competitively inhibit the acetylcholinesterase (AChE) enzyme and showing the classic neuroprotective profile of cannabinoid compounds. In this work, molecular docking has been used to design some cannabinoid analogues with such multitarget properties, based on the similarities of donepezil and Delta(9)- tetrahydrocannabinol. The analogues synthesized, compounds (1) under bar and (2) under bar, demonstrated to have two interesting characteristics in different in vitro assays: competitive inhibition of AChE and competitive antagonism at the CB1/CB2 receptors. Th

Prostaglandin (PG) E-2 has been linked to increased inflammation and attenuated resistance exercise adaptations in skeletal muscle. Nonaspirin cyclooxygenase (COX) inhibitors have been shown to reduce these effects. This study examined the effect of low-dose aspirin on skeletal muscle COX production of PGE(2) at rest and following resistance exercise. Skeletal muscle (vastus lateralis) biopsies were taken from six individuals (4 M/2 W) before and 3.5 hr after a single bout of resistance exercise for ex vivo PGE(2) production under control and low (10 mu M)- or standard (100 mu M)-dose aspirin conditions. Sex-specific effects of aspirin were also examined by combining the current findings with our previous similar ex vivo skeletal muscle investigations (n = 20, 10 M/10 W). Low-dose aspirin inhibited skeletal muscle PGE(2) production (p < 0.05). This inhibition was similar to standard-dose aspirin (p > 0.05) and was not influenced by resistance exercise (p > 0.05) (overall effect: -18 +/- 5%). Men and women had

Mesenchymal stem/stromal cell (MSC)-based therapies have been proposed for back pain and discdegeneration, despite limited knowledge on their mechanism of action. The impact of MSCs/their secretomeon annulus fibrosus (AF) cells and tissue was analysed in bovine AF organ cultures (AF-OCs) exposed toupper-physiological cyclic tensile strain (CTS, 9 %, 1 Hz, 3 h/d) and interleukin (IL)-1 beta in a custom-made device. A 4 d treatment of the CTS + IL-1 beta-stimulated AF-OCs with MSC secretome downregulated the expression of inflammation markers [IL-6, IL-8, prostaglandin-endoperoxide synthase 2 (PTGS2)], complement system regulators [cluster of differentiation (CD)46, CD55, CD59] and matrix metalloproteinase 1 but alsoof tissue inhibitors of metalloproteinases (TIMP-1, TIMP-2) and collagen type I. At the protein level, it was confirmed that IL-6, MMP-3 and collagen content was decreased in AF-OCs treated with the MSC secretome compared to the CTS + IL-1 beta stimulation alone. 9 d after treatment, a biomechanical

Although edible insect migratory locusts are considered sustainable food resources with proteins and n-3 lipids, their physiological effects on lipid metabolism are not clarified. Here, we clarified the amino acid (AA) value of the edible migratory locust powder (MLP), protein digestibility, and dietary effects of MLP on growth and lipid metabolism in rats. The AA score was 63, which was low score due to the limiting AA (Trp). MLP protein digestibility was resistant to gut pepsin but digestible to intestinal trypsin and chymotrypsin. Dietary MLP represented favorable growth and enhanced intestinal condition and lipid metabolism in rats, particularly, low-density lipoprotein metabolism and arteriosclerosis-related fatty acid profiles. Liver triglyceride accumulation and fatty acid desaturation indices were increased by activating lipids uptake into the liver, while lipogenic protein expression and enzyme activities and liver function indices were reduced by MLP. Conclusively, intestinal digestible MLP is a nut

Skimmianine is a furoquinoline alkaloid which is found in the Zanthoxylum genus and also in other plants of the Rutaceae family. This study evaluated the effects of skimmianine on the production of pro-inflammatory mediators in LPS-activated BV-2 microglia. Cultured BV-2 cells were treated with skimmianine (10, 20 and 30 muM), followed by stimulation with LPS (100 ng/mL). Levels of TNFalpha and IL-6 in cell supernatants were measured using ELISA, while NO and PGE(2) levels were evaluated with Griess assay and EIA, respectively. Western blotting was used to determine the protein expression of iNOS, COX-2, phospho-p65 and phospho-IkappaBalpha. Results showed that Skimmianine reduced LPS-induced elevated the secretion of TNFalpha, IL-6, NO, and PGE(2), as well as the increased protein expression of iNOS and COX-2. Experiments to elucidate the mechanisms of the anti-neuroinflammatory activity of skimmianine revealed the significant inhibition of LPS-induced increased NF-kappaB-mediated luciferase activity. Pre-tr

Artemether, a lipid-soluble derivative of artemisinin has been reported to possess anti-inflammatory properties. In this study, we have investigated the molecular mechanisms involved in the inhibition of neuroinflammation by the drug. The effects of artemether on neuroinflammation-mediated HT22 neuronal toxicity were also investigated in a BV2 microglia/HT22 neuron co-culture. To investigate effects on neuroinflammation, we used LPS-stimulated BV2 microglia treated with artemether (5-40 mu M) for 24 h. ELISAs and western blotting were used to detect pro-inflammatory cytokines, nitric oxide, prostaglandin E-2 (PGE(2)), inducible nitric oxide synthase (iNOS), cyclooxygenase (COX)-2 and microsomal prostaglandin E synthase-1 (mPGES-1). Beta-site amyloid precursor protein cleaving enzyme 1 (BACE-1) activity and A beta levels were measured with ELISA kits. Protein levels of targets in nuclear factor kappa B (NF-kappa B) and p38 mitogen-activated protein kinase (MAPK) signalling, as well as heme oxygenase-1 (HO-1), 

Several studies have demonstrated the effectiveness of plant extracts against various diseases, especially skin disorders; namely, they exhibit overall protective effects. The Pistachio (Pistacia vera L.) is known for having bioactive compounds that can effectively contribute to a person's healthy status. However, these benefits may be limited by the toxicity and low bioavailability often inherent in bioactive compounds. To overcome these problems, delivery systems, such as phospholipid vesicles, can be employed. In this study, an essential oil and a hydrolate were produced from P. vera stalks, which are usually discarded as waste. The extracts were characterized by liquid and gas chromatography coupled with mass spectrometry and formulated in phospholipid vesicles intended for skin application. Liposomes and transfersomes showed small size (<100 nm), negative charge (approximately -15 mV), and a longer storage stability for the latter. The entrapment efficiency was determined via the quantification of the ma

Polyphenols are the major components of many traditional herbal remedies, which exhibit several beneficial effects including anti-inflammation and antioxidant properties. Src homology region 2 domain-containing phosphatase-1 (SHP-1) is a redox sensitive protein tyrosine phosphatase that negatively influences downstream signalling molecules, such as mitogen-activated protein kinases, thereby inhibiting inflammatory signalling induced by lipopolysaccharide (LPS). Because a role of transforming growth factor -activated kinase-1 (TAK1) in the upstream regulation of JNK molecule has been well demonstrated, we conjectured that SHP-1 could mediate the anti-inflammatory effect of verbascoside through the regulation of TAK-1/JNK/AP-1 signalling in the U937 cell line. Our results demonstrate that verbascoside increased the phosphorylation of SHP-1, by attenuating the activation of TAK-1/JNK/AP-1 signalling. This leads to a reduction in the expression and activity of both COX and NOS. Moreover, SHP-1 depletion deletes v

Stem cell therapy has emerged as a promising new area in regenerative medicine allowing the recovery of viable tissues. Among the many sources of adult stem cells, bone marrow-derived are easy to expand in culture via plastic adherence and their multipotentiality for differentiation make them ideal for clinical applications. Interestingly, several studies have indicated that MSCs expansion in vitro may be limited mainly due to cell aging related to the number of cell divisions in culture. We have determined that MSCs exhibit a progressive decline across successive passages in the expression of stem cell markers, in plasticity and in the inflammatory response, presenting low immunogenicity. We have exposed human MSCs after several passages to TLRs ligands and analyzed their inflammatory response. These cells responded to pro-inflammatory stimuli (i.e., NOS-2 expression) and to anti-inflammatory cytokines (i.e., HO1 and Arg1) until two expansions, rapidly declining upon subculture. Moreover, in the first passag

The neuron-specific tyrosine phosphatase striatal-enriched phosphatase (STEP) is emerging as a key regulator of excitotoxicity, which is involved in the pathogenesis of both acute and chronic neurological diseases. However, the intracellular mechanisms that are regulated by STEP to confer neuroprotection against excitotoxic insults are not well understood. The present study investigates the role of STEP in regulating neuronal release of the proinflammatory prostanoid prostaglandin E-2 (PGE(2)), which is associated with a wide range of pathological conditions. The findings show that glutamate-mediated activation of the N-methyl-D-aspartic acid receptor in STEP-deficient neurons leads to rapid and sustained increase in the phosphorylation of p38 mitogen-activated protein kinase (p38 MAPK), a signaling molecule involved in the production of inflammatory mediators. Such sustained p38 MAPK activation increases the activity of cytosolic phospholipase A(2), which catalyzes the release of arachidonic acid, the initia

The neuron-specific tyrosine phosphatase STEP is emerging as a key neuroprotectant against acute ischemic stroke. However, it remains unclear how STEP impacts the outcome of stroke. We find that the exacerbation of ischemic brain injury in STEP deficient mice involves an early onset and sustained activation of neuronal p38 mitogen activated protein kinase, a substrate of STEP. This leads to rapid increase in the expression of neuronal cyclooxygenase-2 and synthesis of prostaglandin E-2 , causing change in microglial morphology to an amoeboid activated state, activation of matrix metalloproteinase-9, cleavage of tight junction proteins and extravasation of IgG into the ischemic brain. Restoration of STEP signaling with intravenous administration of a STEP-derived peptide mimetic reduces the post-ischemic inflammatory response and attenuates brain injury. The findings identify a unique role of STEP in regulating post-ischemic neuroinflammation and further emphasizes the therapeutic potential of the STEP-mimetic

Although aspirin is one of the most common anti-inflammatory drugs in the world, the effect of aspirin on human skeletal muscle inflammation is almost completely unknown. This study examined the potential effects and related time course of an orally consumed aspirin dose on the inflammatory prostaglandin E-2 (PGE(2))/cyclooxygenase (COX) pathway in human skeletal muscle. Skeletal muscle biopsies were taken from the vastus lateralis of 10 healthy adults (5 male and 5 female, 25 +/- 2 yr old) before (Pre) and 2, 4, and 24 h after (Post) a standard dose (975mg) of aspirin and partitioned for analysis of 1) in vivo PGE(2) levels in resting skeletal muscle and 2) ex vivo skeletal muscle PGE2 production when stimulated with the COX substrate arachidonic acid (5 mu M). PGE(2) levels in vivo and PGE(2) production ex vivo were generally unchanged at each time point after aspirin consumption. However, most individuals clearly showed suppression of PGE(2), but at varying time points after aspirin consumption. When the m

Antiepileptic drug therapy has significant inter-patient variability in response towards it. The current study aims to understand this variability at the molecular level using microarray-based analysis of peripheral blood gene expression profiles of patients receiving valproate (VA) monotherapy. Only 10 unique genes were found to be differentially expressed in VA responders (n = 15) and 6 genes in the non-responders (n = 8) (fold-change >2, p < 0.05). PTGS2 which encodes cyclooxygenase-2, COX-2, showed downregulation in the responders compared to the non-responders. PTGS2/COX-2 mRNA profiles in the two groups corresponded to their plasma profiles of the COX-2 product, prostaglandin E2 (PGE(2)). Since COX-2 is believed to regulate P-glycoprotein (P-gp), a multidrug efflux transporter over-expressed at the blood-brain barrier (BBB) in drug-resistant epilepsy, the pathway connecting COX-2 and P-gp was further explored in vitro. Investigation of the effect of VA upon the brain endothelial cells (hCMEC/D3) in hype

Prostaglandin E-2 (PGE(2)), a physiologically active lipid compound, is increased in several diseases characterized by chronic inflammation. To determine its significance in epilepsy-associated inflammation and response to antiepileptic drug (AED), we evaluated the plasma PGE(2) (median, pg/ml) levels in drug-free patients with epilepsy (N = 34) and patients receiving AED monotherapy (N = 55) in addition to that in healthy controls (N = 34). When compared to controls, plasma PGE(2) levels were significantly elevated in all drug-free patients independent of the type of epilepsy (137.2 versus 475.7 pg/ml, p < 0.0001). Among the patients receiving AED monotherapy, only valproate responders showed a significant decrease compared to both drug-free patients (232.1 versus 475.7 pg/ml, p < 0.01) as well as valproate non-responders (232.1 versus 611.9 pg/ml, p < 0.0001). Both responders and non-responders on phenytoin or carbamazepine monotherapy had elevated PGE(2) levels similar to drug-free patients. In addition, n

Background: Systemic sclerosis (SSc) is a severe autoimmune disease for which mesenchymal stromal cells (MSCs)-based therapy was reported to reduce SSc-related symptoms in pre-clinical studies. Recently, extracellular vesicles released by MSCs (MSC-EVs) were shown to mediate most of their therapeutic effect. Here, we aimed at improving their efficacy by increasing the MSC-EV dose or by IFN gamma-priming of MSCs. Methods: small size (ssEVs) and large size EVs (lsEVs) were recovered from murine MSCs that were pre-activated using 1 or 20 ng/mL of IFN gamma. In the HOCl-induced model of SSc, mice were treated with EVs at day 21 and sacrificed at day 42. Lung and skin samples were collected for histological and molecular analyses. Results: increasing the dose of MSC-EVs did not add benefit to the dose previously reported to be efficient in SSc. By contrast, IFN gamma pre-activation improved MSC-EVs-based treatment, essentially in the lungs. Low doses of IFN gamma decreased the expression of fibrotic markers, while



PurposeThe pathomechanism of annulus fibrosus (AF) failure is still unknown. We hypothesise that mechanical overload and an inflammatory microenvironment contribute to AF structural weakening. Therefore, the objective of this study was to investigate the influence of these factors on the AF, particularly the translamellar bridging network (TLBN) which connects the AF lamellae.MethodsA bovine AF organ culture (AF-OC) model of standardised AF rings was used to study the individual and combined effects of cyclic tensile strain (CTS) and IL-1 (1ng/mL) culture medium supplementation. AF-OCs were analysed for PGE(2) production (ELISA) and deposition of IL-6, COX-2, fibrillin, and MMP3 in the tissue (immunohistochemistry, IHC). The mechanical strength of the TLBN was evaluated using a peel test to measure the strength required to separate an AF segment along a lamellar bound.ResultsThe combination of CTS+IL-1 led to a significant increase in PGE(2) production compared to Control (p<0.01). IHC evaluations showed that

In neurodegenerative diseases, such as Alzheimer's disease, Huntington's disease, Parkinson's disease and multiple sclerosis, neuroinflammation induced by the microglial activation plays a crucial role. In effort to develop effective anti-neuroinflammatory compounds, different new linear polyoxygenated diarylheptanoids were synthesized. In LPS-triggered BV-2 microglial cells their ability to reduce the concentration of IL-6 and TNF-alpha pro-inflammatory cytokines was evaluated. Moreover, their effect on NF-kappa B and ATP citrate lyase (ACLY), a recently emerged target of metabolic reprogramming in inflammation, was assessed. Finally, we turned our attention to inflammatory mediators derived from the cleavage of citrate catalyzed by ACLY: prostaglandin E-2, nitric oxide and reactive oxygen species. All compounds showed null or minimal cytotoxicity; most of them had a great anti-neuroinflammatory activity. Diarylheptanoids 6b and 6c, bearing a halide atom and benzyl ether protective groups, exhibited the best

Phenolic compounds of red wine powder (RWP) extracted from the Italian red wine Aglianico del Vulture have been investigated for the potential immunomodulatory and anti-inflammatory capacity on human macrophages. These compounds reduce the secretion of IL-1beta, IL-6, and TNF-alpha proinflammatory cytokines and increase the release of IL-10 anti-inflammatory cytokine induced by lipopolysaccharide (LPS). In addition, RWP restores Annexin A1 levels, thus involving activation of proresolutive pathways. Noteworthy, RWP lowers NF-kappaB protein levels, promoter activity, and nuclear translocation. As a consequence of NF-kappaB inhibition, reduced promoter activities of SLC25A1-encoding the mitochondrial citrate carrier (CIC)-and ATP citrate lyase (ACLY) metabolic genes have been observed. CIC, ACLY, and citrate are components of the citrate pathway: in LPS-activated macrophages, the mitochondrial citrate is exported by CIC into the cytosol where it is cleaved by ACLY in oxaloacetate and acetyl-CoA, precursors for 

Pistacia lentiscus shows a long range of biological activities, and it has been used in traditional medicine for treatment of various kinds of diseases. Moreover, related essential oil keeps important health-promoting properties. However, less is known about P. lentiscus hydrosol, a main by-product of essential oil production, usually used for steam distillation itself or discarded. In this work, by using ultra-high-resolution ESI(+)-FT-ICR mass spectrometry, a direct identification of four main classes of metabolites of P. lentiscus hydrosol (i.e., terpenes, amino acids, peptides, and condensed heterocycles) was obtained. Remarkably, P. lentiscus hydrosol exhibited an anti-inflammatory activity by suppressing the secretion of IL-1 beta, IL-6, and TNF-alpha proinflammatory cytokines in lipopolysaccharide- (LPS-) activated primary human monocytes. In LPS-triggered U937 cells, it inhibited NF-kappa B, a key transcription factor in inflammatory cascade, regulating the expression of both the mitochondrial citrate

Andrographis paniculata (Burm.f.)Wall.ex Nees (Acanthacea) has been used traditionally for the treatment of gastrointestinal complications. Andrographolide, a chief compound present in the leaves has been shown responsible for the therapeutic potential of the plant. The present study investigated the gastroprotective effect of andrographolide (AGL) against aspirin (ASA) and cold restraint stress (CRS) induced experimental ulcer in rats. Male albino Wistar rats were administered orally with AGL (3 mg/kg b.wt.) 30 days prior to ulcer induction by ASA and CRS models. pH, gastric fluid volume, titrable acidity, pepsin, myeloperoxidase and H(+)K(+)ATPase activity, mucin, thiobarbituric acid reacting substances (TBARS), 4-hydroxy nonenal, GSH/GSSG ratio, antioxidant enzyme activities and prostaglandin E-2 (PGE(2)) were investigated. AGL pretreatment significantly decreased the acidity and pepsin concentration in ulcer induced rats. The alterations induced in the activity of myeloperoxidase and H+K+ ATPase were mini

Microsomal prostaglandin E synthase-1 (mPGES-1) is an inducible enzyme of the cyclooxygenase (COX) cascade that generates prostaglandin E2 (PGE(2)) during inflammatory conditions. PGE(2) is known to be a potent immune signaling molecule that mediates both peripheral and central inflammations. Inhibition of mPGES-1, rather than COX, may overcome the cardiovascular side effects associated with long-term COX inhibition by providing a more specific strategy to target inflammation. However, mPGES-1 inhibitor development is hampered by the large differences in cross-species activity due to the structural differences between the human and murine mPGES-1. Here, we report that our thiazole-based mPGES-1 inhibitors, compounds 11 (UT-11) and 19 derived from two novel scaffolds, were able to suppress PGE(2) production in human (SK-N-AS) and murine (BV2) cells. The IC(50) values of inhibiting PGE(2) production in human and murine cells were 0.10 and 2.00 muM for UT-11 and 0.43 and 1.55 muM for compound 19, respectively. B

High mobility group box 1 (HMGB1) interacts with pattern-recognition receptors of immune cells to activate the inflammatory response. Astrocytes play a positive role in the inflammatory response of the central nervous system by expressing a broad range of pattern-recognition receptors. However, the underlying relationship between HMGB1 and the inflammatory reaction of astrocytes remains unclear. In this study, we established rat models of spinal cord injury via laminectomy at the T8-10 level, and the injured spinal cord was subjected to transcriptome sequencing. Our results showed that the HMGB1/Toll-like receptor 4 (TLR4) axis was involved in the activation of astrocyte inflammatory response through regulation of cyclooxygenase 2 (COX2)/prostaglandin E2 (PGE2) signaling. Both TLR4 and COX2 were distributed in astrocytes and showed elevated protein levels following spinal cord injury. Stimulation of primary astrocytes with recombinant HMGB1 showed that COX2 and microsomal PGE synthase (mZPGES)-1, rather than 

Trans-4-methoxycinnamaldehyde (MCD) was isolated from the rhizomes of Etlingera pavieana (Pierre ex Gagnep.) R.M.Sm. MCD shows anti-inflammatory effects. However, the molecular mechanism underlying its anti-inflammatory action has not been described. In this study, we investigated this mechanism in lipopolysaccharide (LPS)-induced RAW 264.7 macrophages and found MCD significantly inhibited nitric oxide (NO) and prostaglandin E-2 (PGE(2)) production in a concentration-dependent manner. MCD could decrease LPS- and Pam3CSK4- induced the expressions of both iNOS and COX-2. The phosphorylation of inhibitory kappa B (I kappa B) and translocation of nuclear factor-kappa B (NF-kappa B) p65 subunit into the nucleus were also inhibited by MCD. Moreover, MCD suppressed LPS-induced phosphorylation of JNK except for ERK and p38 mitogen-activated protein kinases (MAPKs). Moreover, MCD significantly reduced ethyl phenylpropiolate-induced ear edema and carrageenaninduced paw edema in rat models. These findings indicated MCD 

Intervertebral disc (IVD) degeneration is one of the most common causes of low back pain (LBP), the leading disorder in terms of years lived with disability. Inflammation can play a role in LPB, while impairs IVD regeneration. In spite of this, different inflammatory targets have been purposed in the context of IVD regeneration.  Anti-inflammatory nanoparticles (NPs) of Chitosan and Poly-(gamma-glutamic acid) with a non-steroidal anti-inflammatory drug, diclofenac (Df), were previously shown to counteract a pro-inflammatory response of human macrophages. Here, the effect of intradiscal injection of Df-NPs in degenerated IVD was evaluated. For that, Df-NPs were injected in a bovine IVD organ culture in pro-inflammatory/degenerative conditions, upon stimulation with needle-puncture and interleukin (IL)-1 beta. Df-NPs were internalized by IVD cells, down-regulating IL-6, IL-8, MMP1 and MMP3, and decreasing PGE(2) production, compared with IL-1 beta-stimulated IVD punches. Interestingly, at the same time, Df-NPs 

Hydroxycitrate (HCA), a main organic acid component of the fruit rind of Garcinia cambogia, is a natural citrate analog that can inhibit the ATP citrate lyase (ACLY) enzyme with a consequent reduction of inflammatory mediators (i.e., nitric oxide (NO), reactive oxygen species (ROS), and prostaglandin E-2 (PGE(2))) levels. Therefore, HCA has been proposed as a novel means to prevent, treat, and ameliorate conditions involving inflammation. However, HCA presents a low membrane permeability, and a large quantity is required to have a biological effect. To overcome this problem, HCA was formulated in liposomes in this work, and the enhancement of HCA cell availability along with the reduction in the amount required to downregulate NO, ROS, and PGE(2) in macrophages were assessed. The liposomes were small in size (similar to 60 nm), monodispersed, negatively charged (-50 mV), and stable on storage. The in vitro results showed that the liposomal encapsulation increased by approximately 4 times the intracellular acc

Thymoquinone is a known inhibitor of neuroinflammation. However, the mechanism(s) involved in its action remain largely unknown. In this study, we investigated the roles of cellular reactive oxygen species (ROS), 5' AMP-activated protein kinase (AMPK) and sirtuin 1 (SIRT1) in the anti-neuroinflammatory activity of thymoquinone. We investigated effects of the compound on ROS generation in LPS-activated microglia using the fluorescent 2',7'-dichlorofluorescin diacetate (DCFDA)-cellular ROS detection. Immunoblotting was used to detect protein levels of p40(phox), gp91(phox), AMPK, LKB1 and SIRT1. Additionally, ELISA and immunofluorescence were used to detect nuclear accumulation of SIRT1. NAD(+)/NADH assay was also performed. The roles of AMPK and SIRT1 in anti-inflammatory activity of thymoquinone were investigated using RNAi and pharmacological inhibition. Our results show that thymoquinone reduced cellular ROS generation, possibly through inhibition of p40(phox) and gp91(phox) protein. Treatment of BV2 microg

We tested the efficacy of novel cyclooxygenase 2 (COX-2) inhibitors in counteracting glia-driven neuroinflammation induced by the amyloidogenic prion protein fragment PrP90-231 or lipopolysaccharide (LPS). In search for molecules with higher efficacy than celecoxib, we focused our study on its 2,3-diaryl1,3-thiazolidin-4-one analogues. As experimental models, we used the immortalized microglial cell line N9, rat purified microglial primary cultures, and mixed cultures of astrocytes and microglia. Microglia activation in response to PrP90-231 or LPS was characterized by growth arrest, morphology changes and the production of reactive oxygen species (ROS). Moreover, PrP90-231 treatment caused the overexpression of the inducible nitric oxide synthase (iNOS) and COX-2, with the consequent nitric oxide (NO), and prostaglandin E-2 (PGE(2)) accumulation. These effects were challenged by different celecoxib analogues, among which Q22 (3-[4-(sulfamoyl)phenyl]-2-(4-tolyl)thiazolidin-4-one) inhibited microglia activatio

Postmenopausal women are at an increased risk for intervertebral disc degeneration, possibly due to the decrease in oestrogen levels. Low-magnitude, high-frequency vibration (LMHFV) is applied as a therapeutic approach for postmenopausal osteoporosis; however, less is known regarding possible effects on the intervertebral disc (IVD) and whether these may be oestrogen-dependent. The present study investigated the effect of 17beta-oestradiol (E2) and LMHFV in an IVD organ culture model. Bovine IVDs (n = 6 IVDs/group) were treated with either (i) E2, (ii) LMHFV or (iii) the combination of E2 + LMHFV for 2 or 14 days. Minor changes in gene expression, cellularity and matrix metabolism were observed after E2 treatment, except for a significant increase in matrix metalloproteinase (MMP)-3 and interleukin (IL)-6 production. Interestingly, LMHFV alone induced cell loss and increased IL-6 production compared to the control. The combination of E2 + LMHFV induced a protective effect against cell loss and decreased IL-6 

Invariant natural killer T (iNKT) cells are innate T lymphocytes that promote host defense against a variety of microbial pathogens. Whether microbial ligands are required for their protective effects remains unclear. Here, we show that iNKT cells stimulate human-monocyte-derived dendritic cells (DCs) to produce inflammatory mediators in a manner that does not require the presence of microbial compounds. Interleukin 2 (IL-2)-exposed iNKT cells selectively induced repeated cytoplasmic Ca2+ fluxes in DCs that were dependent on signaling by the P2X(7) purinergic receptor and mediated by ATP released during iNKT-DC interactions. Exposure to iNKT cells led to DC cyclooxygenase 2 (PTGS2) gene transcription, and release of PGE(2) that was associated with vascular permeabilization in vivo. Additionally, soluble factors were released that induced neutrophil recruitment and activation and enhanced control of Candida albicans. These results suggest that sterile interactions between iNKT cells and monocyte-derived DCs le

Status epilepticus (SE) in humans is characterized by prolonged convulsive seizures that are generalized and often difficult to control. The current antiseizure drugs (ASDs) aim to stop seizures quickly enough to prevent the SE-induced brain inflammation, injury, and long-term sequelae. However, sole reliance on acute therapies is imprudent because prompt treatment may not always be possible under certain circumstances. The pathophysiological mechanisms underlying the devastating consequences of SE are presumably associated with neuroinflammatory reactions, where prostaglandin E2 (PGE(2)) plays a pivotal role. As the terminal synthase for pathogenic PGE(2), the microsomal prostaglandin E synthase-1 (mPGES-1) is rapidly and robustly induced by prolonged seizures. Congenital deletion of mPGES-1 in mice is neuroprotective and blunts gliosis following chemoconvulsant seizures, suggesting the feasibility of mPGES-1 as a potential antiepileptic target. Herein, we investigated the effects of a dual species mPGES-1 i

ObjectiveThe objective of this study was to identify the signaling pathway that is immediately triggered by status epilepticus (SE) and in turn contributes to the excessive brain-derived neurotrophic factor (BDNF)/tropomyosin-related kinase receptor B (TrkB) signaling within the hippocampus.  MethodsWe used quantitative PCR, enzyme-linked immunosorbent assay, and Western blot analysis to examine gene expression at both mRNA and protein levels in the hippocampus following prolonged SE in mice and rats. Three classical animal models of SE were utilized in the present study to avoid any model- or species-specific findings.  ResultsWe showed that both cyclooxygenase-2 (COX-2) and BDNF in the hippocampus were rapidly upregulated after SE onset; however, the induction of COX-2 temporally preceded that of BDNF. Blocking COX-2 activity by selective inhibitor SC-58125 prevented BDNF elevation in the hippocampus following SE; prostaglandin E2 (PGE(2)), a major product of COX-2 in the brain, was sufficient to stimulate 

Felids show different reproductive strategies related to the luteal phase. Domestic cats exhibit a seasonal polyoestrus and ovulation is followed by formation of corpora lutea (CL). Pregnant and non-pregnant cycles are reflected by diverging plasma progesterone (P4) profiles. Eurasian and Iberian lynxes show a seasonal monooestrus, in which physiologically persistent CL (perCL) support constantly elevated plasma P4 levels. Prostaglandins (PGs) represent key regulators of reproduction, and we aimed to characterise PG synthesis in feline CL to identify their contribution to the luteal lifespan. We assessed mRNA and protein expression of PG synthases (PTGS2/COX2, PTGES, PGFS/AKR1C3) and PG receptors (PTGER2, PTGER4, PTGFR), and intra-luteal levels of PGE(2) and PGF(2 alpha). Therefore, CL of pregnant (pre-implantation, post-implantation, regression stages) and non-pregnant (formation, development/maintenance, early regression, late regression stages) domestic cats, and prooestrous Eurasian (perCL, pre-mating) an

Background: To date, paediatric thyroid cancer has been the most severe health consequence of the Chernobyl accident, caused by radioactive iodine (I-131) aerosol's dispersion. WHO recommends a single dose of potassium iodide (KI) to reduce this risk. Following the Fukushima accident, it became obvious that repetitive doses of KI may be necessary due to multiple exposures to I-131. Knowledge about the effects of repeated ITB (Iodine Thyroid Blocking) is scarce and controversial. KI may affect the thyroid hormones synthesis; which is crucial for the cardiovascular function. Furthermore, myocardial and vascular endothelial tissues are sensitizes to subtle changes at the concentration of circulating pituitary and/or thyroid hormones.  Objective: In this preclinical study, we aimed to assess the effects of repeated ITB in elderly male rats.  Methods: Twelve months old male Wistar rats were subjected to either KI or saline solution for eight days. Analyses were performed 24 h and 30 days after the treatment discon

We previously reported that maternal protein restriction (LP) during pregnancy increases salt sensitivity in offspring using the Stroke-Prone Spontaneously Hypertensive Rat (SHRSP). In the present study, we focus on DNA methylation profiles of prostaglandin E receptor 1 gene (ptger1), which is known to be associated with hypertension. We evaluated the ptger1 DNA methylation status via bisulfite sequencing, and analyzed the expression of ptger1-related genes. The results of these analyses showed that, compared to controls, the LP-S offspring exhibited both marked ptger1 hypermethylation, and significantly increased ptger1 expression. Moreover, they also exhibited significantly decreased expression of the downstream gene epithelial Na+ channel alpha (enac). Interestingly, LP offspring that were provided with a standard water drinking supply (W) also exhibited increased ptger1 methylation and expression. Together, these results suggest that maternal protein restriction during pregnancy modulates the renal ptger1

The use of corticosteroids and their metabolites as a physiologic measure of stress in wildlife species is increasing in both in and ex situ populations. However, factors such as season, circadian rhythm, sex and age are also known to influence corticosteroid production in wildlife. Our objective was to evaluate the influence of these variables on serum cortisol, corticosterone, aldosterone and their fecal metabolites in zoo-based killer whales (Orcinus orca). For evaluation of season, sex and age, we examined 30 animals (21 females, 9 males), and for circadian rhythm, we studied 18 animals (10 females, 8 males). Season did not influence corticosteroids (P >= 0.19). Circadian rhythm influenced all corticosteroids (P <= 0.012). Serum cortisol and corticosterone were highest in the morning and lower by mid-day and evening. Serum aldosterone was lowest during mid-day and highest in the evening. Excreted corticosteroid metabolites were higher in the morning and mid-day compared to evening (P <= 0.002). Serum cort

Simple Summary: Our ability to measure and understand chronic stress in animals is limited by animals' inability to communicate to us their perception of stressors. Researchers have developed tools to measure stress in animals, but these tools have many limitations. A novel measurement of chronic stress using several biomarkers has been studied in humans and great apes, but no research has assessed this tool in other primates, including lemurs. Our aim was to determine the relationship between allostatic load index (ALI), a measurement of chronic stress, and individual, social, medical and husbandry factors that may impact stress in lemurs housed under human care. Smaller group sizes, a higher percentage of time spent indoors, and more frequent group changes were associated with a higher ALI, indicating that these factors may be associated with chronic stress and potential deleterious health effects. This research presents support for ALI as a tool to help us better understand and mitigate stress in animals u

Ornaments can evolve to reveal individual quality when their production/maintenance costs make them reliable as 'signals' or if their expression level is intrinsically linked to condition by some unfalsifiable mechanism (indices). The latter has been mostly associated with traits constrained by body size. In red ketocarotenoid-based colorations, that link could, instead, be established with cell respiration at the inner mitochondrial membrane (IMM). The production mechanism could be independent of resource (yellow carotenoids) availability, thus discarding costs linked to allocation trade-offs. A gene coding for a ketolase enzyme (CYP2J19) responsible for converting dietary yellow carotenoids to red ketocarotenoids has recently been described. We treated male zebra finches with an antioxidant designed to penetrate the IMM (mitoTEMPO) and a thyroid hormone (triiodothyronine) with known hypermetabolic effects. Among hormone controls, MitoTEMPO downregulated CYP2J19 in the bill (a red ketocarotenoid-based orname

The island fox (Urocyon littoralis) is native to 6 of the 8 Channel Islands of California, USA. The species experienced a population decline in the 1990s but recovered after predatory golden eagles (Aquila chrysaetos) were relocated and feral pigs (Sus scrofa), a main food source for the eagles, were removed. As part of an ongoing conservation program, the National Park Service conducts yearly health surveys on foxes residing on Santa Rosa and San Miguel islands. In this study, we document non-invasive measures of stress and nutritional status from fecal samples collected during surveys from 2009 to 2015. We collected samples defecated in traps overnight or during handling and measured concentrations of glucocorticoid (GC) and triiodothyronine (T3) metabolites using validated assays. We used generalized linear mixed models to assess the relationships between hormones, season, island, age class, sex, body condition, reproductive status, and ectoparasite presence. Overall, males had marginally lower fecal T3 co

Conservation biologists can use hormone measurements to assess animals' welfare, reproductive state, susceptibility to stressors, as well as energy expenditure. Quantifying hormone concentrations from faecal samples is particularly advantageous as samples can be collected without disturbing animals' behaviour. In order for an endocrine marker to be useful for wildlife managers, we need to understand how extrinsic and intrinsic factors affect hormone concentrations in free-ranging animal populations. Thyroid hormones are linked to basal metabolic rate and energy expenditure. Previous research demonstrated that triiodothyronine (T3) can be measured successfully in faecal matter of African elephants, Loxodonta africana. However, to our knowledge, research into factors affecting changes in elephant T3 levels has only been carried out in captive elephants so far. Thus, we present the first study of faecal T3 metabolite (mT3) concentrations of a large population of free-ranging African elephants. Over 15 months, we

Endocrine-disrupting chemicals are assessed based on their physiological potential and their potential associated adverse effects. However, suitable end points for detection of chemicals that interfere with the thyroid hormone (TH) system have not been established in nonmammals, with the exception of amphibian metamorphosis. The aims of the current study were to develop an in vivo screening system using preself-feeding medaka fry (Oryzias latipes) for the detection of TH-disrupting chemicals and elucidate the underlying molecular mechanism. 17alpha-Ethinylestradiol (EE2: <100 ng/L) did not induce mRNA expression of estrogen-responsive genes, vitellogenins (vtgs) mRNA. Meanwhile, coexposure with thyroxin (T4) induced an increase of vtg expression. TH-disrupting chemicals (thiourea (TU), perfluorooctanoic acid (PFOA), and tetrabromobisphenol A (TBBPA)) significantly suppressed EE2 (1,000 ng/L)-induced vtg1 expression, while T4 rescued their expression as well as that of thyroid hormone receptor alpha (tRalpha) 

Background: Breastfeeding and postpartum contraception critically influence infant and maternal health outcomes. In this pilot study, we explore the effects of timing and duration of postpartum levonorgestrel exposure on milk lipid and levonorgestrel content to establish baseline data for future research. Methods This sub-study recruited a balanced convenience sample from 259 participants enrolled in a parent randomized controlled trial comparing immediate to delayed (4-8 weeks) postpartum levonorgestrel IUD placement. All planned to breastfeed, self-selected for sub-study participation, and provided the first sample at 4-8 weeks postpartum (before IUD placement for the delayed group) and the second four weeks later. We used the Wilcoxon rank sum (inter-group) and signed rank (intra-group) tests to compare milk lipid content (creamatocrit) and levonorgestrel levels between groups and time points.  Results: We recruited 15 participants from the immediate group and 17 from the delayed group with 10 and 12, resp

Poor patient adherence to oral contraceptives is the predominant cause of failure of these therapies, leading to unplanned pregnancies that can negatively affect female health worldwide. To improve patient adherence, we developed an oral contraceptive that is administered once a month. Here, we describe the design and report in vivo characterization of a levonorgestrel-releasing gastric resident dosage form in pigs.

To identify biomarkers of hormonal contraceptive (HC) use in urine and saliva, we conducted a pilot study with 30 women initiating levonorgestrel (LNG) containing combined oral contraceptives (COCs) or depot medroxyprogesterone acetate (DMPA) (15/group). Based on established COC pharmacokinetics, we collected serum and urine samples before COC ingestion and during Days one and three of use, or before DMPA injection and on Days 21 and 60 post-injection. We used liquid chromatography-tandem mass spectrometry (LC-MS/MS) to measure serum/urine LNG and MPA. LNG was undetectable at baseline (specificity 100%); post ingestion, most urine samples had detectable LNG levels (sensitivity: 80% 6 h post Dose one, 93% 6 h post Dose three). We used a DetectX LNG immunoassay kit and showed 100% sensitivity measuring urine LNG. Urine MPA levels were undetectable in 14/15 women at baseline (specificity 91%); post-injection all urine samples had detectable MPA levels (sensitivity: 100% days 21 and 60). Results suggest urine sam

Osteopontin (OPN) was initially described as a protein involved in bone metabolism, but the roles played by OPN in the immune system and allergic reactions have attracted increasing attention. Here, we clarify the OPN-related dynamics of severe cutaneous adverse drug reactions, and assess whether the OPN level has utility for classifying such reactions and serving as a biomarker of severity. Serum OPN levels in patients with drug-induced hypersensitivity syndrome/drug reaction with eosinophilia and systemic symptoms (DIHS/DRESS), Stevens-Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) and erythema multiforme-type drug reaction (EM-DR) were quantified by ELISA. The OPN sources were analyzed by dual immunofluorescence assay of DIHS, SJS/TEN and EM-DR biopsy specimens. The serum OPN levels of DIHS/DRESS patients (489.1 +/- 37.0 ng/mL) and SJS/TEN patients (508.5 +/- 47.8 ng/mL) were significantly higher compared with controls (314.4 +/- 14.3 ng/mL; p < 0.001). After treatment, the serum OPN level of DIHS/D

BACKGROUND: The study was undertaken to evaluate the effect of 6-week supplementation with a daily dose of 2g of curcumin on VO(2max) and prooxidant/antioxidant homeostasis in middle-aged amateur long-distance runners during the preparatory period of the macrocycle. METHODS: Thirty runners were randomly assigned to a placebo group (PL) and a curcumin-supplemented group (CU). Their VO(2max) was assessed before supplementation and after 6 weeks of supplementation. Venous blood samples were collected from the participants at rest, immediately after exercise, and after 1h of recovery to evaluate the activity of antioxidant enzymes (SOD, CAT, GPx), non-enzymatic antioxidants (GSH, UA) and sirtuin 3 level (SIRT 3), as well as the levels of oxidative stress markers (TOS/TOC, MDA, and 8-OHdG) and muscle damage markers (CK, LDH, and Mb). RESULTS: VO(2max), the activity of enzymatic antioxidants, the concentrations of non-enzymatic antioxidants, the levels of oxidative stress markers, and the levels of muscle damage ma

Background: Oxidative stress may be a key player in COVID-19 pathogenesis due to its significant role in response to infections. A defective redox balance has been related to viral pathogenesis developing a massive induction of cell death provoked by oxidative stress. The aim of this study is to perform a complete oxidative stress profile evaluation regarding antioxidant enzymes, total antioxidant capacity and oxidative cell damage in order to characterize its role in diagnosis and severity of this disease.  Methods: Blood samples were obtained from 108 COVID-19 patients and 28 controls and metabolites representative of oxidative stress were assessed. The association between lipid peroxidation and 28-day intubation/death risk was evaluated by multivariable regression analysis. Probability of intubation/death to day-28 was analyzed by using Kaplan-Meier curves and tested with the log-rank test.  Results: Antioxidant enzymes (Superoxide dismutase (SOD) and Catalase) and oxidative cell damage (Carbonyl and Lipid

Arsenic (As) is broadly distributed due to natural and anthropogenic sources, and it may cause adverse effects in birds. However, research on other elements (Pb, Hg and Cd) has been prioritized, resulting in scarce data on As exposure and related effects in wild birds. One of the mechanisms responsible for As toxicity is oxidative stress. Therefore, the aim of this study was to investigate if environmentally relevant As levels affected oxidative stress biomarkers in great tits (Parus major). This is the first field experiment studying the effects of As on oxidative stress in wild passerines. Wild great tit nestlings were orally dosed with sodium arsenite (Control: water, Low dose: 0.2 mu g g(-1) d(-1) and High dose: 1 mu g g(-1) d(-1); from day 3 to day 13 post-hatching). We intended to reach As concentrations similar to those at which passerines are exposed to at actual polluted areas. We compared the responses to the experimental manipulations (High, Low and Control groups) with those in an As/metal-exposed

Non-alcoholic fatty liver disease (NAFLD) is characterised by an excess of hepatic fat that can progress to steatohepatitis, fibrosis, cirrhosis and hepatocarcinoma. The imbalance between lipid uptake/lipogenesis and lipid oxidation/secretion in the liver is a major feature of NAFLD. Given the lack of a non-invasive and reliable methods for the diagnosis of non-alcoholic steatohepatitis (NASH), it is important to find serum markers that are capable of discriminating or defining patients with this stage of NASH. Blood samples were obtained from 152 Caucasian subjects with biopsy-proven NAFLD due to persistently elevated liver enzyme levels. Metabolites representative of oxidative stress were assessed. The findings derived from this work revealed that NAFLD patients with a NASH score of >/= 4 showed significantly higher levels of lipid peroxidation (LPO). Indeed, LPO levels above the optimal operating point (OOP) of 315.39 muM are an independent risk factor for presenting a NASH score of >/= 4 (OR: 4.71; 95% CI

Background Inflammation with leukocyte activation is a hallmark of cancer-associated thrombosis (CAT), and elevated leukocytes predict venous thromboembolism in cancer outpatients. In a recent trial, rivaroxaban was more efficacious than dalteparin in preventing CAT recurrence. Objectives In a proof-of-concept study, we aimed to provide a mechanistic basis for improved efficacy of rivaroxaban compared to low molecular weight heparin in CAT treatment. Methods We studied the effects of rivaroxaban, dalteparin, and tinzaparin at peak and trough levels on tumor cell-induced procoagulant activity and platelet aggregation in the presence or absence of the cationic leukocyte-derived enzyme, myeloperoxidase (MPO). Furthermore, pro-inflammatory conditions were generated by stimulating whole blood with lipopolysaccharide (LPS) or phorbol-myristate-acetate (PMA), before measuring thrombin generation in plasma supernatants. Results All three anticoagulants inhibited thrombin generation, fibrin clot formation, and platele

CRF is the main activator of the hypothalamic-pituitary-adrenal (HPA) axis in response to stress. CRF neurons are found mainly in the hypothalamus, but CRF positive cells and CRF1 receptors are also found in extra-hypothalamic structures, including amygdala (CeA), hippocampus, NAc and VTA. CRF release in the hypo-thalamus is regulated by inhibitory GABAergic interneurons and extrahypothalamic glutamatergic inputs, and disruption of this balance is found in stress-related disorders and addiction. (3 alpha,5 alpha)3-hydroxypregnan-20-one (3 alpha,5 alpha-THP), the most potent positive modulator of GABAA receptors, attenuates the stress response reducing hypothalamic CRF mRNA expression and ACTH and corticosterone serum levels. In this study, we explored 3 alpha,5 alpha-THP regulation of hypothalamic and extrahypothalamic CRF mRNA and peptide expression, in male and female Sprague Dawley rats, following vehicle or 3 alpha,5 alpha-THP administration (15 mg/kg). In the hypothalamus, we found sex differences in CRF

Neurosteroids are both endogenous and exogenous steroids that rapidly alter neuronal excitability through interactions with ligand-gated ion channels and other cell surface receptors. They are originated from cholesterol and have important implications for schizophrenia (SZ) pathophysiology and treatment strategies. Specifically, pregnenolone (PREG), progesterone (PROG) and allopregnanolone (ALLO) exhibit similar psychotropic properties. Using enzyme immunoassay, we compared the neurosteroids in PREG downstream pathways in plasma between healthy controls (HC, n = 43) and first-episode antipsychotic-naive patients with SZ (FEAN-SZ, n = 53) before antipsychotic drug (API)) treatment. Comparisons were also made particularly along PREG-PROG-ALLO pathway in the same FEAN-SZ patients across multiple time points following initiation of treatment for 12 months (m). Firstly, at baseline, levels of PREG were significantly higher and those of ALLO were lower in FEAN-SZ than in HC, whereas PROG, cortisol, dehydroepiandro

Exposure to stress contributes to ethanol consumption in humans, but it produces inconsistent effects on ethanol drinking in rodent models. Therefore, the present study examined the influence of different stressors (restraint, tail suspension, predator odor, foot shock, and tail pinch) on 2-h access to water and 10% ethanol by male and female C57BL/6J mice and determined whether there were sex-dependent differences in response to stress. Plasma corticosterone (CORT) and allopregnanolone (ALLO) were assessed as indexes of hypothalamic-pituitary-adrenal axis activity and of endogenous neurosteroid levels, respectively, following restraint, tail suspension, and predator odor. These stressors increased plasma CORT and ALLO levels, and produced a greater increase in CORT and ALLO levels in females versus males. Ethanol intake was decreased following restraint, tail suspension, foot shock, and tail pinch in both sexes, with stressor-related differences in the duration of the suppression. Predator odor significantly

Autism spectrum disorder (ASD) is a neurodevelopmental disorder with core symptoms of social impairments and restrictive repetitive behaviors. Recent evidence has implicated a dysfunction in the GABAergic system in the pathophysiology of ASD. We investigated the role of endogenous allopregnanolone (ALLO), a neurosteroidal positive allosteric modulator of GABA(A) receptors, in the regulation of ASD-like behavior in male mice using SICF105111 (SKF), an inhibitor of type I and type II 5 alpha-reductase, a rate-limiting enzyme of ALLO biosynthesis. SKF impaired sociability-related performance, as analyzed by three different tests; i.e., the 3-chamber test and social interaction in the open field and resident-intruder tests, without affecting olfactory function elucidated by the buried food test. SKF also induced repetitive grooming behavior without affecting anxiety-like behavior. SKF had no effect on short-term spatial working memory or long-term fear memory, but enhanced latent learning ability in male mice. SK

Allopregnanolone (ALLO) is a neurosteroid produced in the brain, but so far, no study has explored its link with itching. Herein, we used a diet-induced atopic dermatitis mouse model to examine whether exogenously administered and endogenously produced ALLO contribute to inducing scratching. Systemic administration of ALLO elicited robust scratching in the atopic dermatitis model, while it did not affect spontaneous and pruritogen-induced scratching in normal mice. ALLO caused scratching when administered intracisternally, but not when administered intrathecally or intradermally, suggesting the involvement of supraspinal mechanisms. Pharmacological analyses suggested that both.-aminobutyric acid type A receptor activation and serotonin type 3 receptor inhibition were involved in ALLO-induced scratching. We next examined whether endogenously produced ALLO is involved in ethanol-induced scratching in atopic dermatitis mice, because ethanol administration increases ALLO in rodent brain. Acute ethanol administrat

Postpartum depression (PPD) is a severe psychiatric disorder with devastating consequences on child development and mother's health. Dysregulation of glutamatergic and GABAergic signalling has been described in the corticolimbic system of PPD patients, who also show a downregulation of allopregnanolone levels in serum. Consequently, a synthetic allopregnanolone-based treatment is the current eligible drug to treat PPD patients. Alternatively, ketamine appears to be a promising medication for preventing PPD, nevertheless the differences in efficacy between both treatments remains unknown due to the lack of comparative studies. On this basis, the present study aims to compare the effectiveness of allopregnanolone and ketamine on a PPD-like mouse model. Our results show that postpartum females undergoing a maternal separation with early weaning (MSEW) protocol show increased despair-like behaviour, anhedonia and disrupted maternal care. Such symptoms are accompanied by lower allopregnanolone serum levels, reduct

Multiple sclerosis (MS) is a severe autoimmune disease characterized by inflammatory, demyelinating and neurodegenerative components causing motor, sensory, visual and/or cognitive symptoms. The relapsing-remitting MS affecting 85% of patients is reliably mimicked by the proteolipid-protein (PLP)-induced experimental autoimmune encephalomyelitis (EAE) SJL/J-mouse model. Significant progress was made for MS treatment but the development of effective therapies devoid of severe side-effects remains a great challenge. Here, we combine clinical, behavioral, histopathological, biochemical and molecular approaches to demonstrate that low and well tolerated doses (10-20 mg/kg) of TSPO ligand XBD173 (Emapunil) efficiently ameliorate clinical signs and neuropathology of PLP-EAE mice. In addition to the conventional clinical scoring of symptoms, we applied the robust behavioral Catwalk-method to confirm that XBD173 (10 mg/kg) increases the maximum contact area parameter at EAE-disease peak, indicating an improvement/rec

The 18 kDa translocator protein (TSPO) is a five transmembrane domain protein that plays a crucial role in neurosteroid (e.g., allopregnanolone) synthesis by promoting the transport of cholesterol to the inner mitochondrial membrane. This protein is predominantly expressed in steroid-synthesizing tissues, including the central and peripheral nervous system, affecting stress-related disorders such as anxiety and depression. Recent studies have focused on the hippocampal dentate gyrus, which is very important for involvement of anxiety and depression. However, the exact role that TSPO plays in the pathophysiology of anxiety and depression and the involvement of the hippocampal dentate gyrus in regulating these behavioural effects remain elusive. This study used the lentiviral vectors mediating TPSO over expression to assess the effects of TPSO overexpression in the hippocampal dentate gyrus on anxiolytic and antidepressant-like behavioural effects in mice. The expression of TSPO and the concentration of allopre

Translocator protein 18 kDa (TSPO) is mainly distributed in the outer mitochondrial membrane of steroid-synthesizing cells in the central and peripheral nervous systems. It mediates cholesterol transportation across the phospholipid membrane, which is a prerequisite for neurosteroid synthesis. Though the ligand of TSPO has clinical value in the diagnosis and treatment of neuropsychiatric disorders, the pharmacological study of TSPO for anti-postpartum depression has not been reported. In this study, the classical method of reproductive hormone withdrawal was used to construct a rat model of postpartum depression (PPD). The effect of YL-IPA08, a new ligand compound of TSPO, on PPD was evaluated using multiple behavioral tests at progressive time points. Additionally, real-time quantitative PCR, Western-blotting and an enzyme linked immunosorbent assay were conducted to elucidate the potential molecular mechanism of such effect. We report that the levels of TSPO and neurosteroids in the hippocampus and prefront

Background: Fast-acting and cognitive-enhancing antidepressants are desperately needed. Activation of translocator protein (18 kDa, TSPO) is a novel strategy for developing potential antidepressants, but there are no data available on the onset time of TSPO ligands. This study aimed to investigate the fast-onset antidepressant actions of AC-5216, a selective TSPO ligand, in TSPO knock-out (KO) mice. Methods: TSPO wild-type (WT) and KO mice were subjected to a six-week chronic unpredicted stress (CUS) paradigm. Then, the mice were treated with AC-5216 and tested with depressive and cognitive behaviours. Results: A single dose of AC-5216 (0.3 mg/kg) exerted anxiolytic- and antidepressant-like actions in TSPO WT mice. Moreover, in chronically stressed WT mice, two to four days of AC-5216 treatment (0.3 mg/kg, once per day) produced fast-onset antidepressant-like effects in the novelty-suppressed feeding and sucrose preference tests, as well as memory-enhancing effects in the novel object recognition test. In add

Recent research has implicated allopregnanolone (ALLO), a neuroactive steroid and metabolite of progesterone, in perinatal mood and anxiety symptoms. We sought to add to the limited literature examining ALLO and mood and anxiety at multiple time points across the peripartum. We measured mood and anxiety symptoms and ALLO levels by ELISA at the second and third trimester (T2 and T3) and week 6 postpartum (W6) in N = 73 women with prior histories of mood and/or anxiety disorders and N = 38 healthy controls. Analytic methods included multivariate and logistic regressions with linear mixed effect models. Among all participants (N = 111), higher ALLO levels at W6 were associated with higher depression and anxiety scores: each one unit increase in log ALLO at W6 was associated with a 2.54 point increase on the Edinburgh Postnatal Depression Scale (EPDS) (95% CI: 0.73 to 4.33) and an 8.0 point increase on the Perinatal Anxiety Screening Scale (PASS) (95% CI: 3.82 to 12.6). In addition, the nature of the relationship

Caffeine is the main treatment for apnoea in preterm neonates, but its interactions with other respiratory stimulants like progesterone are unknown. We tested the hypothesis that the addition of progesterone to caffeine treatments further stimulates ventilation. Newborn rats were treated with water (control) or caffeine (15mgkg(-1)) by daily gavage between postnatal day (P)3 and P12. At P4 and P12, we measured apnoea frequency, ventilatory responses and metabolic parameters under both normoxia and hypoxia (12% O-2, 20min) following an acute administration of either saline or progesterone (4mgkg(-1); i.p.). Progesterone injection increased the serum levels of both progesterone and its neuroactive metabolite allopregnanolone. Progesterone had no effect on ventilation in control rats under normoxia. Progesterone depressed ventilation in P12 caffeine-treated rats under normoxia and hypoxia and increased apnoea frequency in both P4 and P12 rats. Because allopregnanolone is an allosteric modulator of GABA(A) recept

Background: Koumine is the most abundant alkaloid extracted from Gelsemium elegans Benth.. Preliminary studies by our research group have shown that koumine has significant anxiolytic effect, but this needs to be further confirmed. Hypothesis/Purpose: To investigate the potential anxiolytic effect of koumine on predatory sound (PS) stress-induced anxiety models and preliminarily explore its therapeutic targets and molecular mechanisms. Study design and methods: The anxiolytic effect of koumine in an animal model of acute PS stress-induced anxiety were determined. Then, neurosteroids levels in the main brain regions involved in anxiety disorders, as well as plasma adrenocorticotropic hormone (ACTH) and corticosterone (CORT) levels, were determinated. Finally, to clarify the effect of koumine on translocator protein 18 kDa (TSPO), the affinity between koumine and TSPO was evaluated by surface plasmon resonance (SPR) technology. Results: Koumine treatment mitigated anxiety-like behavior following acute PS stress

Anxiety disorders are the most prevalent group of mental disorders globally, leading to considerable losses in health, functioning and increase of medical costs. Till now, the search for novel pharmacological treatments is driven by the growing medical need to improve on the effectiveness and the side effect profile of existing drugs. In central nervous system, the mitochondrially located translocator protein (18 kDa, TSPO) serves as the rate-limiting step for neurosteroidogenesis and influences GABAergic transmission. Since 5-HT is one of the most comprehensively studied neurotransmitter systems in the anxiety field, in the present study, we want to investigate whether 5-HT system is involved in the anxiolytic-like effects of YL-IPA08, a novel TSPO ligand designed and synthesized at our institute. Our data showed that YL-IPA08 could potentiate the 5-HTP-induced head-twitch response, and the anxiolytic-like effect of YL-IPA08 was abolished by pCPA or 5,7-DHT pretreatment in mice. Furthermore, we found that YL



The translocator protein (TSPO), once known as peripheral-type benzodiazepine receptor, was reported to be related with several physiological functions. Etifoxine is a clinically available anxiolytic drug, and has recently shown neuroprotective effects as a TSPO ligand. The aim of the present study was to investigate the influence of etifoxine on LPS-induced neuroinflammation and cognitive dysfunction. C57/BL6 male mice were injected with etifoxine (50 mg/kg, i.p.) three days before lipopolysaccharide (LPS, 500 mu g/kg, i.p.) administration. Etifoxine pretreatment alleviated hippocampal inflammation, increased brain levels of progesterone, allopregnanolone and attenuated cognitive dysfunction in LPS-injected mice. While LPS increased expression of caspase-3 and decreased p-Akt/Akt, etifoxine returned caspase-3 and p-Akt/Akt to control levels. Finasteride, a 5 alpha-reductase inhibitor that blocked allopregnanolone production, partially reversed the effects of etifoxine. We concluded that etifoxine exerted neu

The translocator protein 18 kDa (TSPO) is closely related to regulation of immune/inflammatory response. However, the putative role and signaling mechanisms of TSPO in regulation of neuroinflammation remain unclear. GV287 lentiviral vectors mediating TSPO over-expression were injected into bilateral hippocampal CA1 areas to test whether TSPO over-expression was neuroprotective in lipopolysaccharide (LPS)-induced mice model. Finasteride, a blocker of allopregnanolone production, was used to test whether the protective effects were related to steroideogenesis. The results demonstrated that TSPO over-expression increased progesterone and allopregnanolone synthesis. TSPO over-expression in CA1 area improved LPS-induced cognitive deficiency in mice and this cognitive improvement was reversed by finasteride administration. These data suggest that up-regulation of TSPO level during neuroinflammation may be an adaptive response mechanism, a way to provide more neurosteroids. We confer that TSPO could be an attractive

The present study aimed to examine the molecular and cellular mechanisms underlying the antidepressant-like effect of YL-IPA08, a novel TSPO ligand designed and synthesized at our institute. We firstly used the chronic unpredictable stress (CUS) procedure of rats, a well validated stress-related animal model of depression, to further determine the antidepressant-like of YL-IPA08. And we found that YL-IPA08 caused significant suppression of inhibiting of locomotor activity, reducing the sucrose preference and increasing the latency to eat induced by CUS. In addition, YL-IPA08 treatment increased the levels of progesterone and allopregnanolone in the hippocampus and prefrontal cortex of post- CUS rats. Furthermore, long-term YL-IPA08 administration reversed dendritic shrinkage, down-regulation of neurotrophic signaling pathway within the hippocampus, as well as HPA dysfunctions simultaneously observed in the CUS rats. Collectively, the evidence presented above supports the notion that binding to TSPO and the su

BACKGROUND: Disruptions to neurodevelopment is known to be linked to behavioural disorders in childhood and into adulthood. The fetal brain is extremely vulnerable to stimuli that alter inhibitory GABAergic pathways and critical myelination processes programming long-term neurobehavioural disruption. The maturation of the GABAergic system into the major inhibitory pathway in the brain, and the development of oligodendrocytes into mature cells capable of producing myelin are integral components of optimal neurodevelopment. The current study aimed to elucidate prenatal stress-induced mechanisms that disrupt these processes, and to delineate the role of placental pathways in these adverse outcomes. METHODS: Pregnant guinea pig dams were exposed prenatal stress with strobe light exposure for 2hrs/day on gestational age (GA) 35, 40, 45, 50, 55, 60 and 65, and groups of fetuses and placentae were collected after the stress exposure on GA40, GA50, GA60 and GA69 (term). Fetal plasma, placental and brain tissue were c

Cognitive decline with age is a harmful process that can reduce quality of life. Multiple factors have been established to contribute to cognitive decline, but the overall etiology remains unknown. Here, we hypothesized that cognitive dysfunction is mediated, in part, by increased levels of inflammatory cytokines that alter allopregnanolone (AlloP) levels, an important neurosteroid in the brain. We assessed the levels and regulation of AlloP and the effects of AlloP supplementation on cognitive function in 4-month-old and 24-month-old male C57BL/6 mice. With age, the expression of enzymes involved in the AlloP synthetic pathway was decreased and corticosterone (CORT) synthesis increased. Supplementation of AlloP improved cognitive function. Interestingly, interleukin 6 (IL-6) infusion in young animals significantly reduced the production of AlloP compared with controls. It is notable that inhibition of IL-6 with its natural inhibitor, soluble membrane glycoprotein 130, significantly improved spatial memory in

Progestogens' (e.g., progesterone and its neuroactive metabolite, allopregnanolone), cognitive effects and mechanisms among males are not well-understood. We hypothesized if progestogen's effects on cognitive performance are through its metabolite allopregnanolone, and not actions via binding to traditional progestin receptors (PRs), then progesterone administration would enhance performance in tasks mediated by the hippocampus and cortex, coincident with increasing allopregnanolone concentrations, brain derived neurotrophic factor (BDNF) and/or muscimol binding of PR knock out (PRKO) and wild-type PR replete mice. Experiment 1: Progesterone (4 mg/kg, subcutaneously (SC; n = 12/grp), or oil vehicle control, was administered to gonadally-intact adult male mice PRKO mice and their wild-type counterparts and cognitive behaviors in object recognition, T-maze and water maze was examined. Progesterone, compared to vehicle, when administered post-training increased time investigating novel objects by the PRKO and wi

Background. Data on bone health and renal impairment in people with human immunodeficiency virus (HIV) in resource-limited settings are limited. The primary aim of this study was to investigate the potential role of calcaneal quantitative ultrasonography (QUS) in predicting bone mineral density (BMD) reduction in a population of Ugandan HIV-infected individuals receiving long-term antiretroviral therapy; the secondary end point was to assess the prevalence of proximal tubular dysfunction and the correlation between elevated urinary retinol-binding protein-urinary creatinine ratio (uRBP/uCr) and reduced BMD.  Methods. We conducted a cross-sectional study at the Infectious Diseases Institute, Kampala, Uganda. We included 101 HIV-infected adults who had been receiving continuous antiretroviral therapy for >= 10 years and had undergone dual-energy x-ray absorptiometry (DXA) during the previous 12 months. All patients underwent calcaneal QUS evaluation and urine sample collection.  Results. DXA BMD measurements we

Background The current pilot study tested a twofold hypothesis: some nutrition-related chemical measures change by 6 weeks after Roux en Y Gastric Bypass (RNYGB); one of two nutrition support plans will prevent chemical signs of nutrition problems at 6 weeks better than the other. After RNYGB, nutrition support should begin right away. However, studies on nutritional status mostly examine subjects much later. In addition, little attention has been paid to optimizing nutrition support plans. Methods Premenopausal females scheduled for RNYGB were given either a commercially available meal replacement product (2 servings/day) + other supplements or just a new meal replacement (2 servings/day). The latter included some nutrient versions that might enhance absorption. Blood and urine samples were taken before and 6 weeks after surgery. Results In both groups, plasma vitamin D and B-12 did not change, plasma osteopontin and vascular endothelial growth factor rose, while plasma retinol binding protein and a bone res

In recent years, the increased use of rhodium (Rh) as an active catalyst material in modern three-way automobile catalytic converters has led to a parallel rise in environmental levels of this metal. In spite of this, the literature contains few studies of the effects of Rh on human health. The aim of this study is to assess the effects of Rh on the renal function of female Wistar rats. Our findings show that sub-acute exposure to six increasing concentrations, ranging from 0.001 to 1 mg L(-1), of Rh (III) chloride hydrate in drinking water does not induce alterations in urinary albumin levels, while, at concentrations from 0.1 to 1 mg L(-1), a significant rise in urinary levels of Retinol Binding Protein is evident and an increasing trend in urinary beta2-microglobulin, which becomes significant at 1 mg L(-1), is observed. These results therefore demonstrate a nephrotoxic action of Rh at tubular level in a wide range of doses. Interestingly, because of the recent increase in environmental Rh levels, these fi

Background: Biomarkers of micronutrient status are needed to best define deficiencies and excesses of essential nutrients.  Objective: We evaluated several supporting biomarkers of vitamin A status in Zambian children to determine whether any of the biomarkers were consistent with high liver retinol stores determined by using retinol isotope dilution (RID).  Design: A randomized, placebo-controlled, biofortified maize efficacy trial was conducted in 140 rural Zambian children from 4 villages. A series of biomarkers were investigated to better define the vitamin A status of these children. In addition to the assessment of total-body retinol stores (TBSs) by using RID, tests included analyses of serum carotenoids, retinyl esters, and pyridoxal-5'-phosphate (PLP) by using high-pressure liquid chromatography, retinol-binding protein by using ELISA, and alanine aminotransferase (ALT) activity by using a colorimetric assay.  Results: Children (n = 133) were analyzed quantitatively for TBSs by using RID. TBSs, retin

BACKGROUND: We evaluated urine free light chains (FLC) as a potential biomarker for acute kidney allograft injury (AKAI). METHODS: Urine kappa and lambda FLC were compared with urine beta-2 microglobulin (beta2-M), retinol-binding protein (RBP), kidney injury molecule 1 (KIM-1), neutrophil gelatinase-associated lipocalin (NGAL), and microalbuminuria (MAB) in biopsy-confirmed acute rejection (AR) and acute tubular necrosis (ATN). Healthy volunteers (normal) and transplant recipients with normal allograft function (control) were used as references. RESULTS: Compared with control or normal group (N = 15), urine FLC, MAB, and RBP were higher in ATN (N = 29) and AR (N = 41) groups (p < 0.05). There was no difference in KIM-1, NGAL, or beta2-M between four groups. In the AR group, urine kappaFLC demonstrated the highest predictive value with sensitivity of 95.12% and specificity of 87.5% (p < 0.0001). Urine kappaFLC also performed best with a sensitivity of 96.55% and specificity of 93.33% (p < 0.0001) in the ATN g

Background: Androgen deficiency affects men in the adulthood, causing several harmful effects at the reproductive and behavioural levels. Since aromatase is an enzyme that catalyses the conversion of androgens to estrogens, and it is responsible for an adequate balance of both sex hormones in males and females, the administration of molecules acting as down modulators may contribute to restore an abnormal enzymatic activity. A prospective pilot study was carried out to investigate the effect of D-chiro-inositol, a putative aromatase down-modulator, on serum levels of testosterone, estradiol, estrone, dehydroepiandrosterone and epiandrosterone from a group of adult male volunteers. Glucose, insulin, follicle-stimulating hormone, luteinizing hormone, inhibin B, D-chiro-inositol and myo-inositol serum levels were also measured.  Results: Male volunteers were selected according to age and body mass index. Subjects with altered glycemia and/or hormonal status, due to advanced age or abnormal weight, were enrolled 

Experimental evidence suggests that nitric oxide (NO) and hydrogen sulfide (H2S) signaling pathways are intimately intertwined, with mutual attenuation or potentiation of biological responses in the cardiovascular system and elsewhere. The chemical basis of this interaction is elusive. Moreover, polysulfides recently emerged as potential mediators of H2S/sulfide signaling, but their biosynthesis and relationship to NO remain enigmatic. We sought to characterize the nature, chemical biology, and bioactivity of key reaction products formed in the NO/sulfide system. At physiological pH, we find that NO and sulfide form a network of cascading chemical reactions that generate radical intermediates as well as anionic and uncharged solutes, with accumulation of three major products: nitrosopersulfide (SSNO-), polysulfides, and dinitrososulfite [N-nitrosohydroxylamine-N-sulfonate (SULFI/NO)], each with a distinct chemical biology and in vitro and in vivo bioactivity. SSNO- is resistant to thiols and cyanolysis, effic

Intraneuronal accumulation of hyperphosphorylated tau is a pathological hallmark of several neurodegenerative disorders, including Alzheimer's disease. Phosphorylation plays a crucial role in modulating the tau-microtubule interaction and the ability of the protein to aggregate, but despite efforts during the past decades, the real identity of the kynases involved in vivo remains uncertain. Here, for the first time, we demonstrate that the cGMP-dependent protein kinase G (PKG) phosphorylates tau in both in vitro and in vivo models. More intriguingly, we provide evidence that PKG phosphorylates tau at Ser214 but not at Ser202, a condition that could reduce the pathological aggregation of the protein shifting tau from a pro-aggregant to a neuroprotective anti-aggregant conformation.

BackgroundThe green algae Chlamydomonas reinhardtii and Volvox carteri are important models for studying light perception and response, expressing many different photoreceptors. More than 10 opsins were reported in C. reinhardtii, yet only twothe channelrhodopsinswere functionally characterized. Characterization of new opsins would help to understand the green algae photobiology and to develop new tools for optogenetics.ResultsHere we report the characterization of a novel opsin family from these green algae: light-inhibited guanylyl cyclases regulated through a two-component-like phosphoryl transfer, called two-component cyclase opsins (2c-Cyclops). We prove the existence of such opsins in C. reinhardtii and V. carteri and show that they have cytosolic N- and C-termini, implying an eight-transmembrane helix structure. We also demonstrate that cGMP production is both light-inhibited and ATP-dependent. The cyclase activity of Cr2c-Cyclop1 is kept functional by the ongoing phosphorylation and phosphoryl transfe

The ability to detect and respond to acute oxygen (O2) shortages is indispensable to aerobic life. The molecular mechanisms and circuits underlying this capacity are poorly understood. Here, we characterize the behavioral responses of feeding Caenorhabditis elegans to approximately 1% O2. Acute hypoxia triggers a bout of turning maneuvers followed by a persistent switch to rapid forward movement as animals seek to avoid and escape hypoxia. While the behavioral responses to 1% O2 closely resemble those evoked by 21% O2, they have distinct molecular and circuit underpinnings. Disrupting phosphodiesterases (PDEs), specific G proteins, or BBSome function inhibits escape from 1% O2 due to increased cGMP signaling. A primary source of cGMP is GCY-28, the ortholog of the atrial natriuretic peptide (ANP) receptor. cGMP activates the protein kinase G EGL-4 and enhances neuroendocrine secretion to inhibit acute responses to 1% O2. Triggering a rise in cGMP optogenetically in multiple neurons, including AIA interneurons

The larval environment of holometabolous insects determines many adult life history traits including, but not limited to, rate and success of development and adult lifespan and fecundity. The ancient stress signaling hormone abscisic acid (ABA), released by plants inundated with water and by leaf and root fragments in water, is likely ubiquitous in the mosquito larval environment and is well known for its wide ranging effects on invertebrate biology. Accordingly, ABA is a relevant stimulus and signal for mosquito development. In our studies, the addition of ABA at biologically relevant levels to larval rearing containers accelerated the time to pupation and increased death of A. stephensi pupae. We could not attribute these effects, however, to ABA-dependent changes in JH biosynthesis-associated gene expression, 20E titers or transcript patterns of insulin-like peptide genes. Adult females derived from ABA-treated larvae had reduced total protein content and significantly reduced post blood meal transcript ex

BACKGROUND: A number of cellular processes have evolved in metazoans that increase the proteome repertoire in relation to the genome, such as alternative splicing and translation recoding. Another such process, translational stop codon readthrough (SCR), generates C-terminally extended protein isoforms in many eukaryotes, including yeast, plants, insects, and humans. While comparative genome analyses have predicted the existence of programmed SCR in many species including humans, experimental proof of its functional consequences are scarce. RESULTS: We show that SCR of the Drosophila POU/Oct transcription factor Ventral veins lacking/Drifter (Vvl/Dfr) mRNA is prevalent in certain tissues in vivo, reaching a rate of 50% in the larval prothoracic gland. Phylogenetically, the C-terminal extension is conserved and harbors intrinsically disordered regions and amino acid stretches implied in transcriptional activation. Elimination of Vvl/Dfr translational readthrough by CRISPR/Cas9 mutagenesis changed the expressio

Detection of intracellular DNA by the cGAS-STING pathway activates a type I interferon-mediated innate immune response that protects from virus infection. Whether there are additional DNA sensing pathways, and how such pathways might function, remains controversial. We show here that humans-but not laboratory mice-have a second, potent, STING-independent DNA sensing pathway (SIDSP). We identify human DNA-dependent protein kinase (DNA-PK) as the sensor of this pathway and demonstrate that DNA-PK activity drives a robust and broad antiviral response. We show that the E1A oncoprotein of human adenovirus 5 and the ICPO protein of herpes simplex virus 1 block this response. We found heat shock protein HSPA8/HSC70 as a target for inducible phosphorylation in the DNA-PK antiviral pathway. Last, we demonstrate that DNA damage and detection of foreign DNA trigger distinct modalities of DNA-PK activity. These findings reveal the existence, sensor, a specific downstream target, and viral antagonists of a SIDSP in human 

PURPOSE: Immune checkpoint inhibitors (ICIs) alone or in combination with chemotherapy can improve the limited efficacy of colorectal cancer (CRC) immunotherapy. CX-5461 causes substantial DNA damage and genomic instability and can increase ICIs' therapeutic efficacies through tumor microenvironment alteration. RESULTS: We analyzed whether CX-5461 enhances ICIs' effects in CRC and discovered that CX-5461 causes severe DNA damage, including cytosolic dsDNA appearance, in various human and mouse CRC cells. Our bioinformatics analysis predicted CX-5461-based interferon (IFN) signaling pathway activation in these cells, which was verified by the finding that CX-5461 induces IFN-alpha and IFN-beta secretion in these cells. Next, cGAMP, phospho-IRF3, CCL5, and CXCL10 levels exhibited significant posttreatment increases in CRC cells, indicating that CX-5461 activates the cGAS-STING-IFN pathway. CX-5461 also enhanced PD-L1 expression through STAT1 activation. CX-5461 alone inhibited tumor growth and prolonged surviva

Cyclic GMP-AMP synthase (cGAS) is a DNA sensor and responsible for inducing an antitumor immune response. Recent studies reveal that cGAS is frequently inhibited in cancer, and therapeutic targets to promote antitumor cGAS function remain elusive. SRC is a proto-oncogene tyrosine kinase and is expressed at elevated levels in numerous cancers. Here, we demonstrate that SRC expression in primary and metastatic bladder cancer negatively correlates with innate immune gene expression and immune cell infiltration. We determine that SRC restricts cGAS signaling in human cell lines through SRC small molecule inhibitors, depletion, and overexpression. cGAS and SRC interact in cells and in vitro, while SRC directly inhibits cGAS enzymatic activity and DNA binding in a kinase-dependent manner. SRC phosphorylates cGAS, and inhibition of cGAS Y248 phosphorylation partially reduces SRC inhibition. Collectively, our study demonstrates that cGAS antitumor signaling is hindered by the proto-oncogene SRC and describes how canc

Protection of stalled replication forks is crucial for cells to respond to replication stress and maintain genome stability. Genome instability and replication stress have been linked to immune activation. Here we show that Abro1 and FANCD2 protect replication forks, which is linked with the restriction of innate immune responses. We reveal that stalled replication fork degradation induced by Abro1 or FANCD2 deficiency leads to accumulation of cytosolic single-stranded DNA and activation of a cGAS-STING-dependent innate immune response that is dependent on DNA2 nuclease. We further show that the increased cytosolic single-stranded DNA contains ribosomal DNA that can bind to cGAS. In addition, Abro1 and FANCD2 limit the formation of replication stress-induced P-bodies, and P-bodies are capable of modulating activation of the innate immune response after prolonged replication stress. Our study demonstrates a connection between replication stress and activation of the innate immune response that may be targeted 

There is significant disease heterogeneity among mouse strains infected with the helminth Schistosoma mansoni. Here, we uncover a unique balance in two critical innate pathways governing the severity of disease. In the low-pathology setting, parasite egg-stimulated dendritic cells (DCs) induce robust interferon (IFN)beta production, which is dependent on the cyclic GMP-AMP synthase (cGAS)/stimulator of interferon genes (STING) cytosolic DNA sensing pathway and results in a Th2 response with suppression of proinflammatory cytokine production and Th17 cell activation. IFNbeta induces signal transducer and activator of transcription (STAT)1, which suppresses CD209a, a C-type lectin receptor associated with severe disease. In contrast, in the high-pathology setting, enhanced DC expression of the pore-forming protein gasdermin D (Gsdmd) results in reduced expression of cGAS/STING, impaired IFNbeta, and enhanced pyroptosis. Our findings demonstrate that cGAS/STING signaling represents a unique mechanism inducing pr

Schistosomiasis, which is caused by infection with Schistosoma spp., is characterized by granuloma and fibrosis in response to egg deposition. Pattern recognition receptors are important to sense invading Schistosoma, triggering an innate immune response, and subsequently shaping adaptive immunity. Cyclic GMP-AMP synthase (cGAS) was identified as a major cytosolic DNA sensor, which catalyzes the formation of cyclic GMP-AMP (cGAMP), a critical second messenger for the activation of the adaptor protein stimulator of interferon genes (STING). The engagement of STING by cGAMP leads to the activation of TANK-binding kinase 1 (TBK1), interferon regulatory factor 3 (IRF3), and the subsequent type I interferon (IFN) response. cGAS is suggested to regulate infectious diseases, autoimmune diseases, and cancer. However, the function of cGAS in helminth infection is unclear. In this study, we found that Cgas deficiency enhanced the survival of mice infected with S. japonicum markedly, without affecting the egg load in th

Enhancing chemosensitivity is one of the largest unmet medical needs in cancer therapy. Cyclic GMP-AMP synthase (cGAS) connects genome instability caused by platinum-based chemotherapeutics to type I interferon (IFN) response. Here, by using a high-throughput small-molecule microarray-based screening of cGAS interacting compounds, we identify brivanib, known as a dual inhibitor of vascular endothelial growth factor receptor and fibroblast growth factor receptor, as a cGAS modulator. Brivanib markedly enhances cGAS-mediated type I IFN response in tumor cells treated with platinum. Mechanistically, brivanib directly targets cGAS and enhances its DNA binding affinity. Importantly, brivanib synergizes with cisplatin in tumor control by boosting CD8(+) T cell response in a tumor-intrinsic cGAS-dependent manner, which is further validated by a patient-derived tumor-like cell clusters model. Taken together, our findings identify cGAS as an unprecedented target of brivanib and provide a rationale for the combination 

Cyclic GMP-AMP synthase (cGAS), as the major DNA sensor, initiates DNA-stimulated innate immune responses and is essential for a healthy immune system. Although some regulators of cGAS have been reported, it still remains largely unclear how cGAS is precisely and dynamically regulated and how many potential regulators govern cGAS. Here we carry out proximity labeling of cGAS with TurboID in cells and identify a number of potential cGAS-interacting or -adjacent proteins. Deubiquitinase OTUD3, one candidate identified in cytosolic cGAS-DNA complex, is further validated to not only stabilize cGAS but also enhance cGAS enzymatic activity, which eventually promotes anti-DNA virus immune response. We show that OTUD3 can directly bind DNA and is recruited to the cytosolic DNA complex, increasing its association with cGAS. Our findings reveal OTUD3 as a versatile cGAS regulator and find one more layer of regulatory mechanism in DNA-stimulated innate immune responses.

The DNA sensor cyclic GMP-AMP synthase (cGAS) is important for antiviral and anti-tumor immunity. cGAS generates cyclic GMP-AMP (cGAMP), a diffusible cyclic dinucleotide that activates the antiviral response through the adaptor protein stimulator of interferon genes (STING). cGAMP cannot passively cross cell membranes, but recent advances have established a role for extracellular cGAMP as an immunotransmitter" that can be imported into cells. However, the mechanism by which cGAMP exits cells remains unknown. Here, we identifed ABCC1 as a direct, ATP-dependent cGAMP exporter in mouse and human cells. We show that ABCC1 overexpression enhanced cGAMP export and limited STING signaling and that loss of ABCC1 reduced cGAMP export and potentiated STING signaling. We demonstrate that ABCC1 deficiency exacerbated cGAS-dependent autoimmunity in the Trex1(-/-) mouse model of Aicardi-Goutieres syndrome. Thus, ABCC1-mediated cGAMP export is a key regulatory mechanism that limits cell-intrinsic activation of STING and ame

G-quadruplexes (G4s) are non-canonical nucleic acid structures involved in fundamental biological processes. As G4s are promising anticancer targets, in past decades the search for effective anticancer G4 binders aimed at the discovery of more cytotoxic ligands interfering with specific G4 structures at oncogenes or telomeres. Here, we have instead observed a significant activation of innate immune genes by two unrelated ligands at non-cytotoxic concentrations. The studied G4 binders (pyridostatin and PhenDC3) can induce an increase of micronuclei triggering the activation of the cytoplasmic STING (stimulator of interferon response cGAMP interactor 1) signaling pathway in human and murine cancer cells. Ligand activity can then lead to type I interferon production and innate immune gene activation. Moreover, specific gene expression patterns mediated by a G4 binder in cancer cells correlate with immunological hot features and better survival in human TCGA (The Cancer Genome Atlas) breast tumors. The findings o

Micronuclei are aberrant nuclear compartments that can form as a result of chromosome mis-segregation. Frequent loss of micronuclear envelope integrity exposes DNA to the cytoplasm, leading to chromosome fragmentation and immune activation. Here, we use micronuclei purification to show that the endoplasmic reticulum (ER)-associated nuclease TREX1 inhibits cGAS activation at micronuclei by degrading micronuclear DNA upon micronuclear envelope rupture. We demonstrate that the ER accesses ruptured micronuclei and plays a critical role in enabling TREX1 nucleolytic attack. TREX1 mutations, previously implicated in immune disease, untether TREX1 from the ER, disrupt TREX1 localization to micronuclei, diminish micronuclear DNA damage, and enhance cGAS activation. These results establish ER-directed resection of micronuclear DNA by TREX1 as a critical regulator of cytosolic DNA sensing in chromosomally unstable cells and provide a mechanistic basis for the importance of TREX1 ER tethering in preventing autoimmunity.

Cyclic dinucleotides (CDNs) are second messengers conserved across all three domains of life. Within eukaryotes they mediate protective roles in innate immunity against malignant, viral, and bacterial disease, and exert pathological effects in autoimmune disorders. Despite their ubiquitous role in diverse biological contexts, CDN detection methods are limited. Here, using structure guided design of the murine STING CDN binding domain, we engineer a Forster resonance energy transfer (FRET) based biosensor deemed BioSTING. Recombinant BioSTING affords real-time detection of CDN synthase activity and inhibition. Expression of BioSTING in live human cells allows quantification of localized bacterial and eukaryotic CDN levels in single cells with low nanomolar sensitivity. These findings establish BioSTING as a powerful kinetic in vitro platform amenable to high throughput screens and as a broadly applicable cellular tool to interrogate the temporal and spatial dynamics of CDN signaling in a variety of infectious,

Cyclic GMP-AMP synthase (cGAS), a cytosolic DNA sensor, acts as a nucleotidyl transferase that catalyzes ATP and GTP to form cyclic GMP-AMP (cGAMP) and plays a critical role in innate immunity. Hyperactivation of cGAS-STING signaling contributes to hyperinflammatory responses. Therefore, cGAS is considered a promising target for the treatment of inflammatory diseases. Herein, we report the discovery and identification of several novel types of cGAS inhibitors by pyrophosphatase (PP(i)ase)-coupled activity assays. Among these inhibitors, 1-(1-phenyl-3,4-dihydro-1H-pyrrolo[1,2-a]pyrazin-2-yl)prop-2-yn-1-one (compound 3) displayed the highest potency and selectivity at the cellular level. Compound 3 exhibited better inhibitory activity and pathway selectivity than RU.521, which is a selective cGAS inhibitor with anti-inflammatory effects in vitro and in vivo. Thermostability analysis, nuclear magnetic resonance and isothermal titration calorimetry assays confirmed that compound 3 directly binds to the cGAS prote

Background: Obesity is becoming a global epidemic and reversing the pathological processes underlying obesity and metabolic co-morbidities is challenging. Obesity induced chronic inflammation including brain inflammation is a hallmark of obesity via the gut-brain axis. The objective of this study was to develop garlic exosome-like nanoparticles (GaELNs) that inhibit systemic as well as brain inflammatory activity and reverse a HFD induced obesity in mice.  Methods: GELNs were isolated and administrated orally into HFD fed mice. GaELNs were fluorescent labeled for monitoring their in vivo trafficking route after oral administration and quantified the number particles in several tissues. The brain inflammation was determined by measuring inflammatory cytokines by ELISA and real-time PCR. Mitochondrial membrane permeability of microglial cells was determined using JC-10 fluorescence dye. The in vivo apoptotic cell death was quantified by TUNEL assay. The brain metabolites were identified and quantified by LC-MS 

Oligonucleotide-based therapeutics have the capacity to engage with nucleic acid immune sensors to activate or block their response, but a detailed understanding of these immunomodulatory effects is currently lacking. We recently showed that 2'-O-methyl (2'OMe) gapmer antisense oligonucleotides (ASOs) exhibited sequence-dependent inhibition of sensing by the RNA sensor Toll-Like Receptor (TLR) 7. Here we discovered that 2'OMe ASOs can also display sequence-dependent inhibitory effects on two major sensors of DNA, namely cyclic GMP-AMP synthase (cGAS) and TLR9. Through a screen of 80 2'OMe ASOs and sequence mutants, we characterized key features within the 20-mer ASOs regulating cGAS and TLR9 inhibition, and identified a highly potent cGAS inhibitor. Importantly, we show that the features of ASOs inhibiting TLR9 differ from those inhibiting cGAS, with only a few sequences inhibiting both pathways. Together with our previous studies, our work reveals a complex pattern of immunomodulation where 95% of the ASOs t

cGAS is an intracellular innate immune sensor that detects double-stranded DNA. The presence of billions of base pairs of genomic DNA in all nucleated cells raises the question of how cGAS is not constitutively activated. A widely accepted explanation for this is the sequestration of cGAS in the cytosol, which is thought to prevent cGAS from accessing nuclear DNA. Here, we demonstrate that endogenous cGAS is predominantly a nuclear protein, regardless of cell cycle phase or cGAS activation status. We show that nuclear cGAS is tethered tightly by a salt-resistant interaction. This tight tethering is independent of the domains required for cGAS activation, and it requires intact nuclear chromatin. We identify the evolutionarily conserved tethering surface on cGAS and we show that mutation of single amino acids within this surface renders cGAS massively and constitutively active against self-DNA. Thus, tight nuclear tethering maintains the resting state of cGAS and prevents autoreactivity.

Virus infection modulates both host immunity and host genomic stability. Poly(ADP-ribose) polymerase 1 (PARP1) is a key nuclear sensor of DNA damage, which maintains genomic integrity, and the successful application of PARP1 inhibitors for clinical anti-cancer therapy has lasted for decades. However, precisely how PARP1 gains access to cytoplasm and regulates antiviral immunity remains unknown. Here, we report that DNA virus induces a reactive nitrogen species (RNS)-dependent DNA damage and activates DNA dependent protein kinase (DNA-PK). Activated DNA-PK phosphorylates PARP1 on Thr(594), thus facilitating the cytoplasmic translocation of PARP1 to inhibit the antiviral immunity both in vitro and in vivo. Mechanistically, cytoplasmic PARP1 interacts with and directly PARylates cyclic GMP-AMP synthase (cGAS) on Asp(191) to inhibit its DNA-binding ability. Together, our findings uncover an essential role of PARP1 in linking virus-induced genome instability with inhibition of host immunity, which is of relevance 

Pseudomonas aeruginosa (PA) is known as one kind of extracellular pathogens. However, more evidence showed that PA encounters the intracellular environment in different mammalian cell types. Little is known of innate immune factors modulating intracellular PA survival. In the present study, we proposed that interferon-beta (IFN-beta) is beneficial to the survival of PA in the cytoplasm of macrophages. Furthermore, we found that interleukin-1beta (IL-1beta) induced by PA suppresses IFN-beta response driven by the cGAS-STING-TBK1 pathway. Mechanistically, IL-1beta decreased the production of cyclic GMP-AMP (cGAMP) by activating AKT kinase. cGAMP is necessarily sufficient to stimulate the transcription of IFN-beta via the STING adaptor-TBK1 kinase-IRF3 transcription factor axis. Thus, our findings uncovered a novel module for PA intracellular survival involving IFN-beta production restricted by IL-1beta and provided a strong rationale for a potential clinical strategy against pulmonary PA infection patients. IMP

Cyclic GMP-AMP synthase (cGAS) recognition of cytosolic DNA is critical for the immune response to cancer and pathogen infection. Here, we discover that cGAS-DNA phase separation is required to resist negative regulation and allow efficient sensing of immunostimulatory DNA. We map the molecular determinants of cGAS condensate formation and demonstrate that phase separation functions to limit activity of the cytosolic exonuclease TREX1. Mechanistically, phase separation forms a selective environment that suppresses TREX1 catalytic function and restricts DNA degradation to an outer shell at the droplet periphery. We identify a TREX1 mutation associated with the severe autoimmune disease Aicardi-Goutieres syndrome that increases penetration of TREX1 into the repressive droplet interior and specifically impairs degradation of phase-separated DNA. Our results define a critical function of cGAS-DNA phase separation and reveal a molecular mechanism that balances cytosolic DNA degradation and innate immune activation

A fundamental strategy of eukaryotic antiviral immunity involves the cGAS enzyme, which synthesizes 2',3'-cGAMP and activates the effector STING. Diverse bacteria contain cGAS-like enzymes that produce cyclic oligonucleotides and induce anti-phage activity, known as CBASS. However, this activity has only been demonstrated through heterologous expression. Whether bacteria harboring CBASS antagonize and co-evolve with phages is unknown. Here, we identified an endogenous cGAS-like enzyme in Pseudomonas aeruginosa that generates 3',3'-cGAMP during phage infection, signals to a phospholipase effector, and limits phage replication. In response, phages express an anti-CBASS protein (Acb2") that forms a hexamer with three 3',3'-cGAMP molecules and reduces phospholipase activity. Acb2 also binds to molecules produced by other bacterial cGAS-like enzymes (3',3'-cUU/UA/UG/AA) and mammalian cGAS (2',3'-cGAMP), suggesting broad inhibition of cGAS-based immunity. Upon Acb2 deletion, CBASS blocks lytic phage replication and

Cyclic GMP-AMP synthase (cGAS) is a pattern recognition receptor critical for the innate immune response to intracellular pathogens, DNA damage, tumorigenesis and senescence. Binding to double-stranded DNA (dsDNA) induces conformational changes in cGAS that activate the enzyme to produce 2'-3' cyclic GMP-AMP (cGAMP), a second messenger that initiates a potent interferon (IFN) response through its receptor, STING. Here, we combined two-state computational design with informatics-guided design to create constitutively active, dsDNA ligand-independent cGAS (CA-cGAS). We identified CA-cGAS mutants with IFN-stimulating activity approaching that of dsDNA-stimulated wild-type cGAS. DNA-independent adoption of the active conformation was directly confirmed by X-ray crystallography. In vivo expression of CA-cGAS in tumor cells resulted in STING-dependent tumor regression, demonstrating that the designed proteins have therapeutically relevant biological activity. Our work provides a general framework for stabilizing ac

BACKGROUND: Fatty acid metabolism in the hypothalamus has an important role in food intake, but its specific role in AgRP neurons is poorly understood. Here, we examined whether carnitinea palmitoyltransferase 1A (CPT1A), a key enzyme in mitochondrial fatty acid oxidation, affects energy balance. METHODS: To obtain Cpt1aKO mice and their control littermates, Cpt1a((flox/flox)) mice were crossed with tamoxifen-inducible AgRP(CreERT2) mice. Food intake and body weight were analyzed weekly in both males and females. At 12 weeks of age, metabolic flexibility was determined by ghrelin-induced food intake and fasting-refeeding satiety tests. Energy expenditure was analyzed by calorimetric system and thermogenic activity of brown adipose tissue. To study fluid balance the analysis of urine and water intake volumes; osmolality of urine and plasma; as well as serum levels of angiotensin and components of RAAS (renin-angiotensin-aldosterone system) were measured. At the central level, changes in AgRP neurons were deter

Multiple organ dysfunction induced by sepsis often involves kidney injury. Extracellular histones released in response to damage-associated molecular patterns are known to facilitate sepsis-induced organ dysfunction. Recombinant human soluble thrombomodulin (rhTM) and its lectin-like domain (D1) exert anti-inflammatory effects and neutralize damage-associated molecular patterns. However, the effects of rhTM and D1 on extracellular histone H3 levels and kidney injury remain poorly understood. Our purpose was to investigate the association between extracellular histone H3 levels and kidney injury, and to clarify the effects of rhTM and D1 on extracellular histone H3 levels, kidney injury, and survival in sepsis-induced rats. Rats in whom sepsis was induced via cecal ligation and puncture were used in this study. Histone H3 levels, histopathology of the kidneys, and the survival rate of rats at 24 h after cecal ligation and puncture were investigated. Histone H3 levels increased over time following cecal ligatio

Chromium (Cr) is a common environmental pollutant that has wide-ranging toxic manifestations. Fagonia indica (F. indica) is an herbal medicine with anti-inflammatory properties and antioxidant activity. This study aims to evaluate the protective role of F. indica (whole plant) in attenuating Cr-induced nephrotoxicity in Swiss mice. Swiss albino mice were divided into five groups (10 mice in each): group I (control); group II (F. indica-treated); group III (Cr-intoxicated); group IV (Cr- and saline-intoxicated); and group V (Cr-intoxicated and F. indica-treated). Blood samples were drawn after sacrifice for biochemical examinations. Kidney specimens were collected to examine antioxidant activities and conduct histological and immunohistochemical studies for all groups. Mice intoxicated with Cr at 15 mg/kg/b.wt showed a decrease in superoxide dismutase (SOD), glutathione S-transferase (GST), and glutathione peroxidase (GSH-Px) levels compared to the control group, followed by an elevation in the serum IL-6 leve

Myocardial disorders are the most common cause of renal failure and mortality in diabetic patients, but the molecular mechanism of this process is not yet clear. The reduction of nuclear Erythroid2-related factor-2 (Nrf-2) and positive regulators of Nrf-2 proteins, such as DJ-1 and microRNA-126 (miR-126), after hypoxia and the promotion of reactive oxygen species, might be an intervention indicator in renal failure after myocardial ischemia-reperfusion. Therefore, this study evaluates the renoprotective effect of exercise training and Crataegus persica extract (CE) on myocardial ischemia-reperfusion-induced kidney injury in diabetic rats. Fifty rats were divided into five groups: healthy sedentary control (Con), sedentary diabetic (D), interval trained diabetic (TD), diabetic plus Crataegus persica extract treatment (CD), and interval trained diabetic plus Crataegus persica extract treatment (TCD) groups. The rats in the exercise groups were subjected to moderate-intensity interval training five days per week

Reduced kidney mass and/or function may result in multiple metabolic derangements, including insulin resistance. However, underlying mechanisms are poorly understood. Herein, we aimed to determine the impact of reduced kidney mass on glucose metabolism in lean and obese mice. To that end, 7-week-old C57BL/6J mice underwent uninephrectomy (UniNx) or sham operation. After surgery, animals were fed either a chow (standard) diet or a high-fat diet (HFD), and glucose homeostasis was assessed 20 weeks after surgery. Intraperitoneal glucose tolerance was similar in sham-operated and UniNx mice. However, insulin-stimulated glucose disposal in vivo was significantly diminished in UniNx mice, whereas insulin-stimulated glucose uptake into isolated skeletal muscle was similar in sham-operated and UniNx mice. Of note, capillary density was significantly reduced in skeletal muscle of HFD-fed UniNx mice. In contrast, hepatic insulin sensitivity was improved in UniNx mice. Furthermore, adipose tissue hypoxia-inducible facto

Src family kinases (SFKs) have been implicated in the pathogenesis of kidney fibrosis. However, the specific mechanism by which SFKs contribute to the progression of diabetic kidney disease (DKD) remains unclear. Our preliminary transcriptome analysis suggested that SFK expression was increased in diabetic kidneys and that the expression of Fyn (a member of the SFKs), along with genes related to unfolded protein responses from the endoplasmic reticulum (ER) stress signaling pathway, was upregulated in the tubules of human diabetic kidneys. Thus, we examined whether SFK-induced ER stress is associated with DKD progression. Mouse proximal tubular (mProx24) cells were transfected with Fyn or Lyn siRNA and exposed to high glucose and palmitate (HG-Pal). Streptozotocin-induced diabetic rats were treated with KF-1607, a novel pan-Src kinase inhibitor (SKI) with low toxicity. The effect of KF-1607 was compared to that of losartan, a standard treatment for patients with DKD. Among the SFK family members, the Fyn and 

Chronic kidney disease (CKD) poses a considerable medical and public health challenge, and the Dahl/Salt Sensitive (Dahl/SS) strain is often used for CKD study. Extracellular superoxide dismutase (SOD3) is important for removing extracellular superoxide anions and is highly expressed in renal tissue. Using a novel rat strain with loss-of-function mutation of SOD3 created by replacing glutamate 124 of SOD3 with aspartic acid (SOD3(E124D) rat strain), we determined the effect of SOD3 on renal function and blood pressure in Dahl/SS rats. We find that SOD3(E124D) rats are phenotypically indistinguishable from wild type rats through 8 weeks of age, but develop profound CKD characterized by focal necrosis and fibrosis, glomerulosclerosis, massive proteinaceous cast accumulation with tubular dilatation, interstitial fibrosis with hypertension and renal failure by 21 weeks. The SOD3(E124D) strain represents a unique rat model that spontaneously develops CKD in an age-dependent fashion. The finding that loss of SOD3 c

Cellular repressor of E1A-stimulated genes 1 (CREG1) is a secreted glycoprotein that accelerates p16-dependent cellular senescence in vitro. We recently reported the ability of CREG1 to stimulate brown adipogenesis using adipocyte P2-CREG1-transgenic (Tg) mice; however, little is known about the effect of CREG1 on aging-associated phenotypes. In this study, we investigated the effects of CREG1 on age-related obesity and renal dysfunction in Tg mice. Increased brown fat formation was detected in aged Tg mice, in which age-associated metabolic phenotypes such as body weight gain and increases in blood glucose were improved compared with those in wild-type (WT) mice. Blood CREG1 levels increased significantly in WT mice with age, whereas the age-related increase was suppressed, and its levels were reduced, in the livers and kidneys of Tg mice relative to those in WT mice at 25 months. Intriguingly, the mRNA levels of Ink4a, Arf, and senescence-associated secretory phenotype (SASP)-related genes and p38MAPK activ

Background/Aims: SIRT1 activation promotes the resistance of renal tubular cells to oxidative stress, and resveratrol is known as a SIRT1 activator. Methods: Resveratrol was injected intraperitoneally with iohexol for 24 hours. NRK-52E cells were pretreated with resveratrol for 24 hours and then exposed to iohexol for 3 hours. Renal function was measured by serum creatinine and cell survival was assessed by MTT assay. We investigated whether resveratrol attenuates oxidative stress and apoptosis in contrast-induced nephropathy (CIN). Results: Serum creatinine and tubular injury increased significantly after iohexol treatment, and resveratrol co-treatment attenuated the renal injury. Cell survival decreased after iohexol exposure and resveratrol reduced cell death induced by iohexol. Resveratrol was accompanied with the activation of SIRT1 and PGC-1 alpha and dephosphorylation of FoxO1 in mice with CIN. SIRT1 and PGC-1 alpha expression were decreased by iohexol, and increased significantly in resveratrol-pretre



Chronic kidney disease (CKD) has become epidemic worldwide. Mitochondrial reactive oxygen species (ROS)-induced oxidative stress is an important mediator of CKD, and Prx3 plays a critical role in maintenance of mitochondrial ROS. The present study examined the role of Prx3 in the context of fibrosis, a common feature of CKD, using Prx3 KO mice under obstructive and diabetic stress. Prx3 deficiency accelerated fibrosis and inflammation accompanied by mitochondrial oxidative stress in obstructed and diabetic kidneys as well as in proximal tubular epithelial (mProx) cells. In addition, Prx3 deficiency induced Raw264.7 macrophages activation, leading to upregulation of proinflammatory cytokines. Conditioned media from LPS-stimulated Prx3 deficient macrophages accelerated proinflammatory and profibrotic cytokines in mProx cells. Interestingly, Prx3 deficiency induced most inflammatory and fibrotic cytokines at basal condition in both tissues and cells. Taken together, these results demonstrate that Prx3 deficiency

Chronic kidney disease (CKD) is defined as the progressive loss of renal function often involving glomerular, tubulointerstitial and vascular pathology. CKD is associated with vascular calcification; the extent of which predicts morbidity and mortality. However, the molecular regulation of these events and the progression of chronic kidney disease are not fully elucidated. To investigate the function of Axl receptor tyrosine kinase in CKD we performed a sub-total nephrectomy and fed high phosphate (1%) diet to Axl+/+ and Axl-/- mice. Plasma Gas6 (Axl' ligand), renal Axl expression and downstream Akt signalling were all significantly up-regulated in Axl+/+ mice following renal mass reduction and high phosphate diet, compared to age-matched controls. Axl-/- mice had significantly enhanced uraemia, reduced bodyweight and significantly reduced survival following sub-total nephrectomy and high phosphate diet compared to Axl+/+ mice; only 45% of Axl-/- mice survived to 14 weeks post-surgery compared to 87% of Axl+/

Diabetic nephropathy (DN) is among the most lethal complications that occur in type 1 and type 2 diabetics. Podocyte dysfunction is postulated to be a critical event associated with proteinuria and glomerulosclerosis in glomerular diseases including DN. However, molecular mechanisms of podocyte dysfunction in the development of DN are not well understood. Here we have shown that activity of mTOR complex 1 (mTORC1), a kinase that senses nutrient availability, was enhanced in the podocytes of diabetic animals. Further, podocyte-specific mTORC1 activation induced by ablation of an upstream negative regulator (PcKOTsc1) recapitulated many DN features, including podocyte loss, glomerular basement membrane thickening, mesangial expansion, and proteinuria in nondiabetic young and adult mice. Abnormal mTORC1 activation caused mislocalization of slit diaphragm proteins and induced an epithelial-mesenchymal transition-like phenotypic switch with enhanced ER stress in podocytes. Conversely, reduction of ER stress with a

Acute kidney injury (AKI) is a common problem in hospitalized patients that enhances morbidity and mortality and promotes the development of chronic and end-stage renal disease. Ischemia reperfusion injury (IRI) is one of the major causes of AKI and is characterized by uncontrolled renal inflammation and tubular epithelial cell death. Our recent studies demonstrated that regulatory T cells (Tregs) protect the kidney from ischemia reperfusion-induced inflammation and injury. Blockade of programmed death-1 (PD-1) on the surface of Tregs, prior to adoptive transfer, negates their ability to protect against ischemic kidney injury. The present study was designed to investigate the role of the known PD-1 ligands, PD-L1 and PD-L2, in kidney IRI. Administration of PD-L1 or PD-L2 blocking Abs prior to mild or moderate kidney IRI significantly exacerbated the loss of renal function, renal inflammation, and acute tubular necrosis compared with mice receiving isotype control Abs. Interestingly, blockade of both PD-1 liga

Diabetic nephropathy is the leading cause of end-stage renal disease worldwide, but no effective therapeutic strategy is available. Because plasminogen activator inhibitor-1 (PAI-1) is increasingly recognized as a key factor in extracellular matrix (ECM) accumulation in diabetic nephropathy, this study examined the renoprotective effects of TM5275 and TM5441, two novel orally active PAI-1 inhibitors that do not trigger bleeding episodes, in streptozotocin (STZ)-induced diabetic mice. TM5275 (50 mg/kg) and TM5441 (10 mg/kg) were administered orally for 16 weeks to STZ-induced diabetic and age-matched control mice. Relative to the control mice, the diabetic mice showed significantly increased (p < 0.05) plasma glucose and creatinine levels, urinary albumin excretion, kidney-to-body-weight ratios, glomerular volume, and fractional mesangial area. Markers of fibrosis and inflammation along with PAI-1 were also upregulated in the kidney of diabetic mice, and treatment with TM5275 and TM5441 effectively inhibited a

The two primary mechanisms by which iodinated contrast media (CM) causes contrast-induced acute kidney injury (CIAKI) are the hemodynamic effect causing intrarenal vasoconstriction and the tubular toxic effect causing acute tubular necrosis. Inhibition of 15-hydroxyprostaglandin dehydrogenase (15-PGDH), which degrades prostaglandin E-2 (PGE2), promotes tissue repair and regeneration in many organs. PGE2 causes intrarenal arterial vasodilation. In this study, we investigated whether a 15-PGDH inhibitor can act as a candidate for blocking these two major mechanisms of CIAKI. We established a CIAKI mouse model by injecting a 10 gram of iodine per body weight (gI/kg) dose of iodixanol into each mouse tail vein. A 15-PGDH inhibitor (SW033291), PGE1, or PGE2 were administered to compare the renal functional parameters, histologic injury, vasoconstriction, and renal blood flow changes. In addition, human renal proximal tubular epithelial cells were cultured in a CM-treated medium. SW033291, PGE1, or PGE2 were added 

Obesity and dyslipidemia can be associated with cellular senescence, and may impair kidney function. However, whether senescence contributes to renal dysfunction in these conditions remains unclear. Quercetin is an abundant dietary flavonoid that selectively clears inhibiting PI3K/AKT and p53/p21/serpines and inducing apoptosis. We hypothesized that high-fat-diet-induced obesity causes renal senescence, which would be mitigated by quercetin. C57BL/6J mice fed either standard chow or high-fat diets (HFDs) were treated with quercetin (50 mg/kg) or vehicle 5 days biweekly via oral gavage for 10 weeks. Subsequently, renal function was studied in vivo using magnetic resonance imaging, and renal senescence and histology were evaluated ex vivo. Mice fed with a HFD developed obesity and hypercholesterolemia, whereas renal size remained unchanged. Murine obesity impaired renal function and cortical oxygenation, and induced glomerulomegaly. Renal markers of senescence (eg, expression of p16, p19, and p53) and its secre

INTRODUCTION: Obesity is a health burden that impairs cellular processes. Mesenchymal stem/stromal cells (MSCs) are endowed with reparative properties and can ameliorate renal injury. Obesity impairs human MSC function in-vitro, but its effect on their in-vivo reparative potency remains unknown. SUBJECTS AND METHODS: Abdominal adipose tissue-derived MSC were harvested from patients without ('lean') or with obesity ('obese') (body mass index <30 or >/=30 kg/m(2), respectively) during kidney donation or bariatric surgery, respectively. MSC (5 x 10(5)/200 microL) or vehicle were then injected into 129S1 mice 2 weeks after renal artery stenosis (RAS) or sham surgery (n = 8/group). Two weeks later, mice underwent magnetic resonance imaging to assess renal perfusion and oxygenation in-vivo, and kidneys then harvested for ex-vivo studies. RESULTS: Similar numbers of lean and obese-MSCs engrafted in stenotic mouse kidneys. Vehicle-treated RAS mice had reduced stenotic-kidney cortical and medullary perfusion and oxyge

Proteinuria is a risk factor for and consequence of kidney injury. Angiotensin II type 2 receptor (AT(2)R) is an emerging reno-protective target and is anti-proteinuric under pathological conditions, including high salt-fed obese animals. However, the mechanisms remain unknown, particularly whether the anti-proteinuric activity of AT(2)R is independent of its anti-hypertensive and anti-inflammatory effects. In the present study, obese Zucker rats were fed high sodium (4%) diet (HSD) for 48 h, a time in which blood pressure does not change. HSD caused proteinuria without affecting glomerular slit diaphragm proteins (nephrin and podocin), glomerular filtration rate, inflammatory and fibrotic markers (TNFalpha, IL-6, and TGF-beta), ruling out glomerular injury, inflammation and fibrosis but indicating tubular mechanisms of proteinuria. At cellular and molecular levels, we observed a glycogen synthase kinase (GSK)-3beta-mediated megalin phosphorylation, and its subsequent endocytosis and lysosomal degradation in 

The repair mechanism after ischemic acute kidney injury (AKI) involves complex immunologic processes, which determine long-term renal outcomes. Through investigating two murine ischemia-reperfusion injury (IRI) models: bilateral IRI (BIRI) and unilateral IRI (UIRI), we aimed to determine an appropriate murine model that could simulate the recovery phase of ischemic AKI. Changes in renal function, phenotypes of kidney mononuclear cells, renal fibrosis, and intrarenal cytokine/chemokine expression were serially analyzed up to 12 weeks after IRI. Plasma creatinine and BUN concentrations increased and remained elevated in the BIRI group until 7 days but decreased to comparable levels with the sham control group at 2 weeks after surgery and thereafter, whereas plasma creatinine and BUN concentrations remained unchanged in the UIRI group. Intrarenal total leukocytes, and effector memory and activated phenotypes of CD4 and CD8 T cells markedly increased in the postischemic kidneys in both IRI groups. Expression of p

Intra bone marrow-bone marrow transplantation (IBM- BMT) + thymus transplantation (TT) has been shown to reduce the incidence of graft versus host disease (GVHD) and restore donor-derived T cell function. In addition, an increase in insulin sensitivity occurred in db/db mice after IBM-BMT+TT treatment. Heme oxygenase (HO)-1 is a stress inducible enzyme which exert antioxidant, antiapoptotic, and immune-modulating properties. We examined whether IBM-BMT+TT could modulate the expression of HO-1 in the kidneys of db/db mice. Six-week-old db/db mice with blood glucose levels higher than 250 mg/dl were treated with IBM-BMT+TT. Six weeks later, the db/db mice showed decreased body weight, blood glucose levels and insulin, and increased plasma adiponectin levels. The upregulation of HO-1 was associated with significantly (p<0.05) increased levels of peNOS and pAKT, but decreased levels of iNOS in the kidneys of db/db mice. Plasma creatinine levels also decreased (p<0.05), and the expression of type IV collagen was i

Background High-IgA ddY (HIGA) mice, an animal model of human IgA nephropathy (IgAN), spontaneously develop nephropathy with glomerular IgA deposition and markedly elevated serum IgA levels from 25 weeks of age. Methods We performed a comparative proteomic analysis of the renal proteins collected from HIGA mice and control C57BL/6 mice at 5 or 38 weeks of age (the H5, H38, C5, and C38 groups) (n = 4 in each group). Proteins were extracted from the left whole kidney of each mouse and analyzed using nano-liquid chromatography-tandem mass spectrometry. The right kidneys were used for histopathological examinations. Results Immunohistochemical examinations showed glomerular deposition of IgA and the immunoglobulin joining (J) chain, and increased numbers of interstitial IgA- and J-chain-positive plasma cells in the H38 group. In the proteomic analysis, > 5000 proteins were identified, and 33 proteins with H38/H5 ratios of > 5.0, H38/C38 ratios of > 5.0, and C38/C5 ratios of < 1.5 were selected. Among them, there 

In diabetes, some of the cellular changes are similar to aging. We hypothesized that hyperglycemia accelerates aging-like changes in the endothelial cells (ECs) and tissues leading to structural and functional damage. We investigated glucose-induced aging in 3 types of ECs using senescence associated beta-gal (SA beta-gal) staining and cell morphology. Alterations of sirtuins (SIRTs) and their downstream mediator FOXO and oxidative stress were investigated. Relationship of such alteration with histone acetylase (HAT) p300 was examined. Similar examinations were performed in tissues of diabetic animals. ECs in high glucose (HG) showed evidence of early senescence as demonstrated by increased SA beta-gal positivity and reduced replicative capacities. These alterations were pronounced in microvascular ECs. They developed an irregular and hypertrophic phenotype. Such changes were associated with decreased SIRT (1-7) mRNA expressions. We also found that p300 and SIRT1 regulate each other in such process, as silenc

Renal interstitial fibrosis is characterized by the development of myofibroblasts, originating from resident renal and immigrating cells. Myofibroblast formation and extracellular matrix production during kidney damage are triggered by various factors. Among these, endothelins have been discussed as potential modulators of renal fibrosis. Utilizing mouse models of adenine nephropathy (AN) and unilateral ureter occlusion (UUO), this study aimed to investigate the contribution of endothelin signaling in stromal mesenchymal resident renal interstitial cells. We found in controls that adenine feeding and UUO caused marked upregulations of endothelin-1 (ET-1) gene expression in endothelial and in tubular cells and a strong upregulation of ETA-receptor (ETA-R) gene expression in interstitial and mesangial cells, while the gene expression of ETB-receptor (ETB-R) did not change. Conditional deletion of ETA-R and ETB-R gene expression in the FoxD1 stromal cell compartment which includes interstitial cells significantl

BACKGROUND: Fullerenes are molecules being investigated for a wide range of therapeutic applications. We have shown previously that certain fullerene derivatives (FDs) inhibit mast cell (MC) function in vitro, and here we examine their in vivo therapeutic effect on asthma, a disease in which MCs play a predominant role. OBJECTIVE: We sought to determine whether an efficient MC-stabilizing FD (C(70)-tetraglycolate [TGA]) can inhibit asthma pathogenesis in vivo and to examine its in vivo mechanism of action. METHODS: Asthma was induced in mice, and animals were treated intranasally with TGA either simultaneously with treatment or after induction of pathogenesis. The efficacy of TGA was determined through the measurement of airway inflammation, bronchoconstriction, serum IgE levels, and bronchoalveolar lavage fluid cytokine and eicosanoid levels. RESULTS: We found that TGA-treated mice have significantly reduced airway inflammation, eosinophilia, and bronchoconstriction. The TGA treatments are effective, even wh

Acute kidney injury (AKI) is a major clinical concern in sickle cell disease (SCD). Clinical evidence suggests that red cell alarmins may cause AKI in SCD, however, the sterile inflammatory process involved has hitherto not been defined. We discovered that hemopexin deficiency in SCD is associated with a compensatory increase in cx-1-microglobulin (A1M), resulting in an up to 10-fold higher A1M-to-hemopexin ratio in SCD compared with healthy controls. The A1M-to-hemopexin ratio is associated with markers of hemolysis and AKI in both humans and mice with SCD. Studies in mice showed that excess heme is directed to the kidneys in SCD in a process involving A1M causing AKI, whereas excess heme in controls is transported to the liver as expected. Using genetic and bone marrow chimeric tools, we confirmed that hemopexin deficiency promotes AKI in sickle mice under hemolytic stress. However, AKI was blocked when hemopexin deficiency in sickle mice was corrected with infusions of purified hemopexin prior to the induc

Artesunate is a semi-synthetic derivative of artemisinin used to treat malaria, and has been shown to possess anti-inflammatory activity. In this study, we have investigated the effect of artesunate on PGE(2) production/COX-2 protein expression in LPS + IFN gamma-activated BV2 microglia. To further understand the mechanism of action of this compound, we investigated its interference with NF-kappa B and p38 MAPK signalling pathways. PGE(2) production was determined using EIA, while protein expressions of inflammatory targets like COX-2, mPGES-1, I kappa B, p38 and MAPKAPK2 were evaluated using western blot. An NF-kappa B-bearing luciferase reporter gene assay was used to test the effect of artesunate on NF-kappa B-mediated pro-inflammatory gene expression in HEK293 cells stimulated with TNF alpha (1 ng/ml). Artesunate (2 and 4 mu M), significantly (p<0.01) suppressed PGE(2) production in LPS + IFN gamma-activated BV2 microglia. This effect was found to be mediated via reduction in COX-2 and mPGES-1 proteins. A

AIMS: The present study examined renoprotective effect of human umbilical cord blood-derived mesenchymal stem cells (hUCB-MSC) in diabetes. NRK-52E cells were utilized to determine the paracrine effect of hUCB-MSC. METHODS: hUCB was harvested with the mother's consent. MSC obtained from the hUCB were injected through the tail vein. Growth arrested and synchronized NRK-52E cells were stimulated with transforming growth factor-beta1 (TGF-beta1) in the presence of hUCB-MSC conditioned media. RESULTS: At 4 weeks after the streptozotocin (STZ) injection, diabetic rats showed significantly increased urinary protein excretion, renal and glomerular hypertrophy, fractional mesangial area, renal expression of TGF-beta1 and alpha-smooth muscle actin, and collagen accumulation but decreased renal E-cadherin and bone morphogenic protein-7 expression, confirming diabetic renal injury. hUCB-MSC effectively prevented diabetic renal injury except renal and glomerular hypertrophy without a significant effect on blood glucose. 

Two common variants in the gene encoding complement factor H (CFH), the Y402H substitution (rs1061170, c.1204C>T)(1-4) and the intronic rs1410996 SNP(5,6), explain 17% of age-related macular degeneration (AMD) liability. However, proof for the involvement of CFH, as opposed to a neighboring transcript, and knowledge of the potential mechanism of susceptibility alleles are lacking. Assuming that rare functional variants might provide mechanistic insights, we used genotype data and high-throughput sequencing to discover a rare, high-risk CFH haplotype with a c.3628C>T mutation that resulted in an R1210C substitution. This allele has been implicated previously in atypical hemolytic uremic syndrome, and it abrogates C-terminal ligand binding(7,8). Genotyping R1210C in 2,423 AMD cases and 1,122 controls demonstrated high penetrance (present in 40 cases versus 1 control, P = 7.0 x 10(-6)) and an association with a 6-year-earlier onset of disease (P = 2.3 x 10(-6)). This result suggests that loss-of-function alleles

Maximising the use of preclinical murine models of progressive kidney disease as test beds for therapies ideally requires kidney function to be measured repeatedly in a safe, minimally invasive manner. To date, most studies of murine nephropathy depend on unreliable markers of renal physiological function, exemplified by measuring blood levels of creatinine and urea, and on various end points necessitating sacrifice of experimental animals to assess histological damage, thus counteracting the principles of Replacement, Refinement and Reduction. Here, we applied two novel minimally invasive techniques to measure kidney function in SCID mice with adriamycin-induced nephropathy. We employed i) a transcutaneous device that measures the half-life of intravenously administered FITC-sinistrin, a molecule cleared by glomerular filtration; and ii) multispectral optoacoustic tomography, a photoacoustic imaging device that directly visualises the clearance of the near infrared dye, IRDye 800CW carboxylate. Measurements 

Oxidative stress and mitochonthial dysfunction exacerbate acute kidney injury (AKI), but their role in any associated progress to chronic kidney disease (CKD) remains unclear. Antioxidant therapies often benefit AKI, but their benefits in CKD are controversial since clinical and preclinical investigations often conflict. Here we examined the influence of the antioxidant N-acetyl-cysteine (NAC) on oxidative stress and mitochondrial function during AKI (20-min bilateral renal ischemia plus reperfusion/IR) and progression to chronic kidney pathologies in mice. NAC (5% in diet) was given to mice 7 days prior and up to 21 days post-IR (21d-IR). NAC treatment resulted in the following: prevented proximal tubular epithelial cell apoptosis at early IR (40-min postischemia), yet enhanced interstitial cell proliferation at 21d-IR; increased transforming growth factor-beta 1 expression independent of IR time; and significantly dampened nuclear factor-like 2-initiated cytoprotective signaling at early IR. In the long ter

The impact of coronary artery stenosis (CAS) on renal injury is unknown. Here we tested whether the existence of CAS, regardless of concurrent atherosclerosis, would induce kidney injury and magnify its susceptibility to damage from coexisting hypertension (HT). Pigs (seven each) were assigned to sham, left-circumflex CAS, renovascular HT, and CAS plus HT groups. Cardiac and nonstenotic kidney functions, circulating and renal inflammatory and oxidative markers, and renal and microvascular remodeling were assessed 10 weeks later. Myocardial perfusion declined distal to CAS. Systemic levels of PGF2-alpha isoprostane, a marker of oxidative stress, increased in CAS and CAS plus HT, whereas single-kidney blood flow responses to acetylcholine were significantly blunted only in CAS plus HT compared with sham, HT, and CAS, indicating renovascular endothelial dysfunction. Tissue expression of inflammatory and oxidative markers were elevated in the CAS pig kidney, and further magnified in CAS plus HT, whereas angiogeni

Acute kidney injury (AKI) most commonly appears in critically ill patients in hospitals. AKI is characterized as a quick deterioration of kidney function and has recently been identified to be tightly interlinked with chronic kidney diseases. The emerging major mediators of AKI include oxidative stress and endoplasmic reticulum (ER) stress. Carbon monoxide (CO) attenuates oxidative stress and ER stress in various cells, while Fyn, a member of the Src kinase family, is activated by oxidative stress and contributes to ER stress in skeletal muscle. Considering these, the objective of the current research was to determine (i) the involvement of Fyn in ER stress-mediated AKI and (ii) the effect of CO-releasing molecule-2 (CORM2) on reactive oxygen species- (ROS-) Fyn-ER stress-mediated AKI. Pretreatment with CORM2 (30 mg/kg) efficiently inhibited LPS (30 mg/kg)-induced oxidative stress, inflammation, and cellular apoptosis during AKI in C57BL/6J mice. Also, CORM2 efficiently suppressed the activation of Fyn and ER

Acute kidney injury (AKI), which is defined as a rapid decline of renal function, becomes common and recently recognized to be closely intertwined with chronic kidney diseases. Current treatment for AKI is largely supportive, and endoplasmic reticulum (ER) stress has emerged as a novel mediator of AKI. Since carbon monoxide attenuates ER stress, the objective of the present study aimed to determine the protective effect of carbon monoxide releasing molecule-2 (CORM2) on AKI associated with ER stress. Kidney injury was induced after LPS (15 mg/kg) treatment at 12 to 24 h in C57BL/6J mice. Pretreatment of CORM2 (30 mg/kg) effectively prevented LPS-induced oxidative stress and inflammation during AKI in mice. CORM2 treatment also effectively inhibited LPS-induced ER stress in AKI mice. in order to confirm effect of CO on the pathophysiological role of tubular epithelial cells in AKI, we used mProx24 cells. Pretreatment of CORM2 attenuated LPS-induced ER stress, oxidative stress, and inflammation in mProx24 cells

Chronic allograft dysfunction with progressive fibrosis of unknown cause remains a major issue after kidney transplantation, characterized by ischemia-reperfusion injury (IRI). One hypothesis to account for this is that spontaneous progressive tubulointerstitial fibrosis following IRI is driven by cellular senescence evolving from a prolonged, unresolved DNA damage response (DDR). Since cellular communication network factor 2 ((CCN2), formerly called connective tissue growth factor), an established mediator of kidney fibrosis, is also involved in senescence-associated pathways, we investigated the relation between CCN2 and cellular senescence following kidney transplantation. Tubular CCN2 overexpression was found to be associated with DDR, loss of kidney function and tubulointerstitial fibrosis in both the early and the late phase in human kidney allograft biopsies. Consistently, CCN2 deficient mice developed reduced senescence and tubulointerstitial fibrosis in the late phase; six weeks after experimental IR

Aim: We have previously shown that lithium treatment immediately after hypoxia-ischemia (HI) in neonatal rats affords both short-and long-term neuroprotection. The aim of this study was to evaluate possible therapeutic benefits when lithium treatment was delayed 5 days, a time point when most cell death is over.  Methods: Eight-day-old male rats were subjected to unilateral HI and 2 mmol/kg lithium chloride was injected intraperitoneally 5 days after the insult. Additional lithium injections of 1 mmol/kg were administered at 24 h intervals for the next 14 days. Brain injury was evaluated 12 weeks after HI. Serum cytokine measurements and behavioral analysis were performed before sacrificing the animals.  Results: Brain injury, as indicated by tissue loss, was reduced by 38.7%, from 276.5 +/- 27.4 mm(3) in the vehicle-treated group to 169.3 +/- 25.9 mm(3) in the lithium-treated group 12 weeks after HI (p<0.01). Motor hyperactivity and anxiety-like behavior after HI were normalized by lithium treatment. Lithium

Polarized vesicle transport plays an important role in cell polarization, but the mechanisms underlying this process and its role in innate immune responses are not well understood. Here, we describe a phosphorylation-regulated polarization mechanism that is important for neutrophil adhesion to endothelial cells during inflammatory responses. We show that the protein kinase PKN1 phosphorylates RPH3A, which enhances binding of RPH3A to guanosine triphosphate (GTP)-bound RAB21. These interactions are important for polarized localization of RAB21 and RPH3A in neutrophils, which leads to PIP5K1C90 polarization. Consistent with the roles of PIP5K1C90 polarization, the lack of PKN1 or RPH3A impairs neutrophil integrin activation, adhesion to endothelial cells, and infiltration in inflammatory models. Furthermore, myeloid-specific loss of PKN1 decreases tissue injury in a renal ischemia-reperfusion model. Thus, this study characterizes a mechanism for protein polarization in neutrophils and identifies a potential pr

Cisplatin is a potent chemotherapeutic agent. However, its clinical usage is restricted by serious adverse effects, especially nephrotoxicity. For revealing the dose- and time-dependence of cisplatin-induced nephrotoxicity, mass spectrometry based metabolomics integrated with a principal component-based area calculation (PCAC) strategy was proposed in the present study. Area plots based on the first two principal components of the principal component analysis model were constructed first. Then, the sums of cumulative areas under PC-T curves (AUC(PC-T)) were calculated. Finally, the fold change of AUC(PC-T) between experimental and control groups at different time points was calculated and used as an indicative parameter. With the PCAC approach, dose- and time-dependence of cisplatin-induced metabolic change was quantitatively confirmed for the first time. Furthermore, 27 potential biomarkers with dose- and time-dependence related to nephrotoxicity induced by cisplatin were screened out and tentatively identif

TIGIT is a recently identified coinhibitory receptor that is upregulated in the setting of cancer and functionally contributes to the impairment of antitumor immunity. However, its role during sepsis is unknown. Because patients with cancer are 10 times more likely to die of sepsis than previously healthy (PH) patients with sepsis, we interrogated the role of TIGIT during sepsis in the context of preexistent malignancy. PH mice or cancer (CA) mice inoculated with lung carcinoma cells were made septic by cecal ligation and puncture (CLP). We found that sepsis induced TIGIT upregulation predominantly on Tregs and NK cells in both PH and CA mice. Anti-TIGIT Ab improved the 7-d survival of CA septic mice but not PH mice after CLP. Treatment of CA septic animals but not PH septic animals with anti-TIGIT mAb significantly reversed sepsis-induced loss of CD4(+) T cells, CD8(+) T cells, Foxp3(+) Treg, and CD19(+) B cells in the spleen, which was the result of decreased caspase-3(+) apoptotic cells. In sum, we found t

Novel therapies are needed to address the increasing prevalence of chronic kidney disease. Mesenchymal stem/stromal cells (MSCs) and MSC-derived extracellular vesicles (EVs) augment tissue repair. We tested the hypothesis that EVs are as effective as MSCs in protecting the stenotic kidney, but target different injury pathways. Pigs were studied after 16 weeks of renal injury achieved by diet-induced metabolic syndrome (MetS) and renal artery stenosis (RAS). Pigs were untreated or treated 4 weeks earlier with intrarenal delivery of autologous adipose tissue-derived MSCs (10(7)) or their EVs (10(11)). Lean pigs and sham RAS served as controls (n = 6 each). Stenotic-kidney function was studied in vivo using computed tomography and magnetic resonance imaging. Histopathology and expression of necroptosis markers [receptor-interacting protein kinase (RIPK)-1 and RIPK-3], inflammatory, and growth factors (angiopoietin-1 and vascular endothelial growth factor) were studied ex vivo. Stenotic-kidney glomerular filtrati

Cranial radiotherapy in children typically causes delayed and progressive cognitive dysfunction and there is no effective preventive strategy for radiation-induced cognitive impairments. Here we show that lithium treatment reduced irradiation-induced progenitor cell death in the subgranular zone of the hippocampus, and subsequently ameliorated irradiation-reduced neurogenesis and astrogenesis in the juvenile rat brain. Irradiation-induced memory impairment, motor hyperactivity and anxiety-like behaviour were normalized by lithium treatment. Late-onset irradiation-induced hypopituitarism was prevented by lithium treatment. Additionally, lithium appeared relatively toxic to multiple cultured tumour cell lines, and did not improve viability of radiated DAOY cells in vitro. In summary, our findings demonstrate that lithium can be safely administered to prevent both short- and long-term injury to the juvenile brain caused by ionizing radiation.

To test the hypothesis that intrinsic renal scattered tubular cells (STC-like cells) contribute to repairing injured tubular epithelial cells (TEC) by releasing extracellular vesicle (EV). EV released from primary cultured pig STC-like cells were confirmed by electron microscopy. Antimycin-A (AMA)-induced injured proximal TEC (PK1 cells) were co-cultured with STC-like cells, STC-like cells-derived EV, or EV-free conditioned-medium for 3 days. Cellular injury, oxidative stress and mitochondrial function were assessed. Transfer of mitochondria from STC-like cells to TEC was assessed using Mito-trackers, and their viability by mitochondrial membrane potential assays. STC-like cells-derived EV were intra-arterially injected into mice 2 weeks after induction of unilateral renal artery stenosis. Two weeks later, renal hemodynamics were studied using magnetic-resonance-imaging, and renal fibrosis assessed ex-vivo. Cultured STC-like cells released EV that were uptaken by TEC. A protective effect conferred by STC-like

Cellular senescence, a permanent arrest of cell proliferation, is characterized by a senescence-associated secretory phenotype (SASP), which reinforces senescence and exerts noxious effects on adjacent cells. Recent studies have suggested that transplanting small numbers of senescent cells suffices to provoke tissue inflammation. We hypothesized that senescent cells can directly augment renal injury. Primary scattered tubular-like cells (STCs) acquired from pig kidneys were irradiated by 10 Gy of cesium radiation, and 3 wk later cells were characterized for levels of senescence and SASP markers. Control or senescent STCs were then prelabeled and injected (5 x 10(5) cells) into the aorta of C57BL/6J mice. Four weeks later, renal oxygenation was studied in vivo using 16.4-T magnetic resonance imaging and function by plasma creatinine level. Renal markers of SASP, fibrosis, and microvascular density were evaluated ex vivo. Per flow cytometry, irradiation induced senescence in 80-99% of STCs, which showed increas

Rationale:  Glomerular capillaries are lined with a highly specialized fenestrated endothelium and contribute to the glomerular filtration barrier. The Notch signaling pathway is involved in regulation of glomerular filtration barrier, but its role in glomerular endothelium has not been investigated due to the embryonic lethality of animal models with genetic modification of Notch pathway components in the endothelium.  Objective:  To determine the effects of aberrant activation of the Notch signaling in glomerular endothelium and the underlying molecular mechanisms.  Methods and Results:  We established the ZEG-NICD1 (notch1 intracellular domain)/Tie2-tTA/Tet-O-Cre transgenic mouse model to constitutively activate Notch1 signaling in endothelial cells of adult mice. The triple transgenic mice developed severe albuminuria with significantly decreased VE-cadherin (vascular endothelial cadherin) expression in the glomerular endothelium. In vitro studies showed that either NICD1 (Notch1 intracellular domain) len

Purpose: Efficacy of exercise to improve renal health and filtration remains understudied in adults with moderate-stages (stages G3a-b) of chronic kidney disease (CKD). Acute exercise may contribute clinically relevant information for exercise-related augmentation of renal health and filtration in CKD. Urine epidermal growth factor (uEGF) and cystatin C (CyC) are proposed to be more direct biomarkers of renal health and filtration. This study aimed to determine the influence of continuous moderate-intensity exercise (CMIE) and high-intensity interval exercise (HIIE) on traditional and novel biomarkers of renal health and filtration in moderate-stages of CKD. Methods: Twenty CKD participants completed 30 minutes of both CMIE and HIIE. Blood and urine samples were obtained pre, 1-hour, and 24-hours post-exercise. Traditional-serum creatinine (sCr) urine creatinine, novel-uEGF, uEGF ratio (uEGFr), and CyC. Estimates of glomerular filtration rate (eGFR)-modification of diet in renal disease (MDRD) and the CKD-Epi

Extracellular DNA (ecDNA) in plasma is a non-specific biomarker of tissue damage. Urinary ecDNA, especially of mitochondrial origin, is a potential non-invasive biomarker of kidney damage. Despite prominent tissue damage, ecDNA has not yet been comprehensively analysed in acute kidney injury (AKI). We analysed different fractions of ecDNA, i.e. total, nuclear and mitochondrial, in plasma and urine of children, and different animal models of AKI. We also analysed the activity of the deoxyribonuclease (DNase), which is contributes to the degradation of ecDNA. Patients with AKI had higher total and nuclear ecDNA in both, plasma and urine (sixfold and 12-fold in plasma, and 800-fold in urine, respectively), with no difference in mitochondrial ecDNA. This was mainly found for patients with AKI due to tubulointerstitial nephritis and atypical haemolytic uremic syndrome. Increased plasma ecDNA was also found in animal models of AKI, including adenine nephropathy (fivefold), haemolytic uremic syndrome (fourfold), and

BACKGROUND: Sarcopenia progresses in chronic kidney disease (CKD) and is positively correlated with mortality in end-stage kidney disease patients. Circulating irisin, an exercise-induced myokine, gradually decreases during CKD stage progression. Irisin inhibits the progression of kidney fibrosis, which is the final common outcome of CKD. Our preliminary study with C2C12 cells showed that Dojuksan, a herbal decoction, increases the expression of PGC1alpha (a regulator of irisin) and FNDC5 (a precursor of irisin). HYPOTHESIS: Dojuksan may increase circulating irisin and prevent the progression of kidney fibrosis. STUDY DESIGN AND METHODS: Unilateral ureteral obstruction (UUO) was performed on seven-week-old male C57BL/6 mice to induce kidney tubulointerstitial fibrosis. Dojuksan (50, 100, or 200 mg/kg/day) or losartan (1.5 mg/kg/day), a standard clinical treatment for CKD, was administered orally one day prior to surgery and continued for seven days thereafter. To determine the role of irisin released from mus

Plasma creatinine and urea are commonly used markers of kidney function in both acute and chronic renal failure. The needed repeated blood collection is associated with pain, stress and might lead to infections. Saliva has the potential to be a non-invasive alternative diagnostic fluid. The use of saliva in clinical practice is limited, since many factors affect the concentration of salivary biomarkers. The aim of our study was to analyze salivary creatinine and urea in the animal models of acute and chronic renal disease. Bilateral nephrectomy and adenine nephropathy were induced in adult male mice. Both, plasma creatinine and urea were higher in animals with renal failure compared to controls. Salivary creatinine was higher by 81% and salivary urea by 43% in comparison to the control group, but only in animals with bilateral nephrectomy and not in adenine nephropathy. Our results indicate that the increase of salivary creatinine and urea depends on the experimental model of renal failure and its severity. F

Objective. The hygiene hypothesis suggests that parasitic helminths (worms) protect against the development of autoimmune disease via a serendipitous side effect of worm-derived immunomodulators that concomitantly promote parasite survival and limit host pathology. The aim of this study was to investigate whether ES-62, a phosphorylcholine-containing glycoprotein secreted by the filarial nematode Acanthocheilonema viteae, protects against kidney damage in an MRL/lpr mouse model of systemic lupus erythematosus (SLE).  Methods. MRL/lpr mice progressively produce high levels of autoantibodies, and the resultant deposition of immune complexes drives kidney pathology. The effects of ES-62 on disease progression were assessed by measurement of proteinuria, assessment of kidney histology, determination of antinuclear antibody (ANA) production and cytokine levels, and flow cytometric analysis of relevant cellular populations.  Results. ES-62 restored the disrupted balance between effector and regulatory B cells in MR

Alternatives to blood for use in transfusion medicine have been investigated for decades. An ideal alternative should improve oxygen (O-2)-carrying capacity and O-2 delivery and support microvascular blood flow. Previous studies have shown that large-molecular diameter hemoglobin (Hb)-based oxygen carriers (HBOCs) based on polymerized bovine Hb (PolybHb) reduce the toxicity and vasoconstriction of first-generation HBOCs by increasing blood and plasma viscosity and preserving microvascular perfusion. The objective of this study was to examine the impact of PolybHb concentration and therefore O-2-carrying capacity and solution viscosity on resuscitation from hemorrhagic shock in rats. PolybHb was diafiltered on a 500-kDa tangential flow filtration (TFF) module to remove low-molecular weight (MW) PolybHb molecules from the final product. Rats were hemorrhaged and maintained in hypovolemic shock for 30 min before transfusion of PolybHb at 10 g/dL (PHB10), 5 g/dL (PHB5), or 2.5 g/dL (PHB2.5) concentration, to rest

Simple Summary  It has been documented in several species that blood levels of the hormone, anti-Mullerian hormone (AMH), are an indirect measure of the number of ovarian follicles and that the number of ovarian follicles may be an indication of potential female fertility. In the present study, we determined AMH levels at various ages in immature female pigs and related these to potential measures of future fertility including age at puberty and numbers of ovarian follicles at puberty, and the gilt response to ovarian stimulation after puberty. Our results support the suggestion that blood levels of AMH are reflective of future fertility in gilts.  For experiment one, blood samples were obtained from 200 gilts at 90, 120, 150, 180, and 200 days of age. Serum samples from the 30 youngest (166.1 +/- 0.7 days) and 30 oldest (198.8 +/- 0.6 days) gilts exhibiting estrus by 200 days, and a further 18 gilts that remained anestrus at 200 days, were assayed for serum concentrations of anti-Mullerian hormone (AMH) and 

To clarify the role of oestrogen signalling and the role of oestrogen receptor alpha (ERα) in the cough pathways we performed a study in which coughing was observed in both sexes animal models after the treatment by selective ERα degrader fulvestrant (ICI 182–780) and inhibitor of oestrogen synthesis danazol. Degradation of ERα with the normal plasma oestrogen levels induced by fulvestrant, significantly augments the cough response of female but not male guinea pigs. These changes were observed in citric acid-induced cough. Female guinea pigs responded with an increased count of cough expulsions per challenge time and we also detected shorter cough latency. The capsaicin-induced cough did not change. A similar response was observed after danazol treatment, which decreased the plasma oestrogen level. Our results indicate that the transient receptor potential vanilloid-1 (TRPV1) channel-mediated cough is resistant to the hypoestrous state, while the citric acid-mediated cough is oestrogen-dependent and hypersen

Using genetically engineered mice lacking estrogen receptor-a non-nuclear signaling, this study demonstrated that estrogen receptor-alpha non-nuclear signaling activated myocardial cyclic guanosine monophosphate-dependent protein kinase G and conferred protection against cardiac remodeling induced by pressure overload. This pathway was indispensable to the therapeutic efficacy of cyclic guanosine monophosphate-phosphodiesterase 5 inhibition but not to that of soluble guanylate cyclase stimulation. These results might partially explain the equivocal results of phosphodiesterase 5 inhibitor efficacy and also provide the molecular basis for the advantage of using a soluble guanylate cyclase simulator as a new therapeutic option in post-menopausal women. This study also highlighted the need for female-specific therapeutic strategies for heart failure. (C) 2020 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation.

The newly discovered Trio high-fecundity allele produces multiple ovulations in cattle. This study evaluated (1) size and growth rates of follicles in Trio carriers during a synchronized follicular wave, induced by follicle aspiration; (2) follicle-stimulating hormone (FSH) patterns associated with the follicular wave; (3) size of corpora lutea (CL) and circulating progesterone; and (4) intrafollicular estradiol concentrations prior to normal deviation. Trio carriers had mean dominant follicles that were significantly smaller in diameter and volume than noncarriers. Onset of diameter deviation occurred at similar to 3 days after the last follicle aspiration in both genotypes despite Trio carriers having much smaller individual follicles. Follicles of Trio carriers grew at a slower rate than noncarrier follicles (similar to 65% in mm/day or similar to 30% in mm(3)/day) resulting in much smaller individual dominant follicles (similar to 25% volume). However, total dominant follicle volume, calculated as the sum

Estradiol-17 beta (E2) and progesterone (P4) regulate oviductal functions, providing a suitable environment for the transport and maturation of gametes, fertilization, and embryonic development. In addition to the E2 and P4 nuclear receptors, estrogen receptor (ESR) alpha and beta, nuclear progesterone receptor (PGR), nongenomic mechanisms through G protein-coupled estrogen receptor (GPER1), and progesterone receptor membrane component (PGRMC) 1 and 2 mediate E2 and P4 actions. This study aimed to characterize the local endocrine environment of the oviduct by examining the oviductal E2 and P4 concentrations and their receptors' mRNA expression during the periovulatory phase. The bovine oviducts were collected in a slaughterhouse and the days postovulation were estimated according to state of the ovaries and the uterus. Samples of the ampulla and isthmus ipsilateral and contra lateral to the preovulatory follicle or corpus luteum were collected on Days 19 to 21, Days 0 to 1, Days 2 to 4, and Days 5 to 7 of the

Extremes in body condition reduce fertility and overall productivity in beef cattle herds, due in part to altered systemic metabolic conditions that influence the intrafollicular and uterine environment. Follicular fluid and serum metabolome profiles are influenced by body composition in women and dairy cattle; however, such information is lacking in beef cattle. We hypothesized that body condition score (BCS)-related alterations in the metabolome of preovulatory follicular fluid and serum may influence oocyte maturation while impacting the oviductal or uterine environment. Therefore, we performed a study with the objective to determine the relationship between BCS and the metabolome of follicular fluid and serum in lactating beef cattle. We synchronized the development of a preovulatory follicle in 130 cows of varying BCS. We collected blood and performed transvaginal follicle aspirations to collect follicular fluid from the preovulatory follicle ~18 h after gonadotropin-releasing hormone administration to s

The gonadotropin compound, PG600, is used to induce estrus in prepubertal gilts, but responses can be variable. This study was conducted to evaluate PG600 effects on follicles, estrus, ovulation and estrogen production. Prepubertal gilts (n = 50) were treated with PG600. Gilts were evaluated for estrus while daily boar exposure was occurring. A sub-population of gilts (n = 12) were slaughtered on Day 3 to assess cytochrome P450 aromatase (CYP19) immunohistochemical staining in ovarian antral follicles. Ovaries of the remaining gilts (n = 38) were evaluated on Day 3 using ultrasonography and blood samples were collected for quantifying estradiol-17 beta. On Day 3 following administration of PG600, 94.0 % of gilts had large follicles, but only 76.3 % had expressed behavioral estrus by Day 6. Furthermore, 92.1 % of gilts had ovulations, with 16.6 corpora lutea/gilt. There was no association of number of large follicles on Day 0 or 3 with occurrence of estrus or ovulation (P > 0.05). Estradiol-17 beta concentrati

Oxytocin (OT)/vasopressin (VP) signaling system is important to the regulation of metabolism, osmoregulation, social behaviours, learning, and memory, while the regulatory mechanism on ovarian development is still unclear in invertebrates. In this study, Spot/vp-like and its receptor (Spot/vpr-like) were identified in the mud crab Scylla paramamosain. Spot/vp-like transcripts were mainly expressed in the nervous tissues, midgut, gill, hepatopancreas, and ovary, while Spot/vpr-like were widespread in various tissues including the hepatopancreas, ovary, and hemocytes. In situ hybridisation revealed that Spot/vp-like mRNA was mainly detected in 6-9th clusters in the cerebral ganglion, and oocytes and follicular cells in the ovary, while Spot/vpr-like was found to localise in F-cells in the hepatopancreas and oocytes in the ovary. In vitro experiment showed that the mRNA expression level of Spvg in the hepatopancreas, Spvgr in the ovary, and 17 beta-estradiol (E-2) content in culture medium were significantly dec



Androgen receptor (AR) is expressed in both the prostate epithelium and the prostate stroma and plays diverse roles in prostate physiology. Although low expression of stromal AR is clinically associated with advanced cancer stage and worse outcome, whether stromal AR inhibits or promotes prostate cancer progression remains controversial. Here, we specifically delete AR in smooth muscle cells of the adult mouse prostate under two tumorigenic conditions, namely, the Hi-Myc genetic model and the T + E2 hormonal carcinogenesis model. Histology analyses show that stromal AR deletion exacerbates tumor progression phenotypes in both models. Furthermore, single-cell analyses of the tumor samples reveal that secretory luminal cells are the cell population particularly affected by stromal AR deletion, as they transition to a cellular state of potentiated PI3K-mTORC1 activities. Our results suggest that stromal AR normally inhibits prostate cancer progression by restraining secretory luminal cells and imply possible uni

Objectives were to determine the effects of a dose of PGF(2 alpha) administered 2 days before timed artificial insemination (AI) on LH pulsatility, characteristics of the pre-ovulatory follicle, and pregnancy per artificial insemination (P/AI) in anovular dairy cows, particularly in cows not subjected to hyperthermia. In experiment 1, 2,011 lactating Holstein cows had ovaries scanned by ultrasound to determine corpus luteum (CL) presence and only those without a CL in two consecutive exams were enrolled (n = 437). Cows had the estrous cycle synchronized with an estradiol-progesterone based protocol starting on experiment Day -11 and timed AI on Day 0. Cows were assigned randomly to receive a single dose of 25 mg of PGF(2 alpha) as dinoprost on Day -4 (1PGF, n = 222) or two doses of 25 mg each of PGF(2 alpha), one on Day -4 and one on Day -2 (2PGF, n = 215). Rectal temperatures were evaluated on the day of AI and 7 days later and cows were classified as being normothermic (<39.1 degrees C) or hyperthermic (>= 

Cyclosporine A (CyA) is an immunosuppressive agent that induces nephrotoxicity with long-term treatment. The roles of DPP-4 and its inhibitors in cyclosporine nephrotoxicity are not fully understood. Therefore, we investigated the effects of a novel DPP-4 inhibitor, DA-1229, on the progression of renal disease in an experimental cyclosporine nephrotoxicity model. Chronic cyclosporine nephrotoxicity was induced in six-week-old male ICR mice by subcutaneous injections of CyA at a dose of 30 mg/kg for four weeks. Animals were treated with DA-1229 at a dose of 300 mg/kg per day in food for four weeks. Although DPP-4 activity did not increase in the kidneys of mice with induced cyclosporine nephrotoxicity, DA-1229 treatment significantly suppressed DPP-4 activity in both plasma and renal tissues. DPP-4 inhibition by DA-1229 led to significantly decreased albuminuria and urinary excretion of 8-isoprosatane. DPP-4 inhibition also substantially suppressed pro-inflammatory effects, profibrotic molecules, and macrophag

Simple Summary The widely spread microplastic component and endocrine disruptor BPA is a hazardous material recognized for a long time. Here, for the first time, we demonstrated that BPA, administered into mice in a very specific developmental step of the animal (3 days post-natal), induces an increase in metastasis to the lung in the adult life, compared to the control or vehicle mice. In addition, of novelty, it is the analysis of the cytokine tumor microenvironment, which is the reason for the increased metastasis by BPA (BPA induce the increase in pro-metastatic cytokines). Breast cancer (BC) metastasis represents the main physiopathology leading to poor prognosis and death. Bisphenol A (BPA) is a pollutant, classified as an endocrine-disrupting chemical compound with estrogenic properties, their exposure in the early stages of neonatal life leads to an increase in the size and weight of breast tumors and induces cellular changes in the tumoral immune microenvironment where cytokines play a key role. Thus

BPA is an oestrogenic endocrine disrupting chemical compound. Exposure to BPA in as early as pregnancy leads to lifelong effects. Since endocrine and immune systems interact in a bidirectional manner, endocrine disruption may cause permanent alterations of the immune system, affecting a future anti-tumoral response. Neonate (PND 3) female syngeneic BALB/c mice were exposed to a single dose of 250 mu g/kg BPA. Once sexual maturity was reached, a mammary tumour was induced injecting 4T1 cells in situ, these cells are derived from a spontaneous adenocarcinoma in a BALB/c mouse and therefore allows for an immunocompetent recipient. After 25 days of injection, showing no major endocrine alterations, BPA-exposed mice developed larger tumours. Tumour leukocytic infiltrate analysis revealed a higher proportion of regulatory T lymphocytes in the BPA-exposed group. RT-PCR analysis of tumour samples showed a decreased expression of TNF-alpha and IFN-gamma, as well as the M2 macrophage marker Fizz-1 in the BPA-exposed gr

Cattle induced to ovulate a small, physiologically immature preovulatory follicle had reduced oocyte developmental competence that resulted in decreased embryo cleavage and day 7 embryo quality compared with animals induced to ovulate a more advanced follicle. RNA-sequencing was performed on oocytes and their corresponding cumulus cells approximately 23 h after gonadotropin-releasing hormone (GnRH) administration to induce the preovulatory gonadotropin surge suggested reduced capacity for glucose metabolism and oxidative phosphorylation in the cumulus cells and oocytes from follicles </=11.7 mm, respectively. We hypothesized that induced ovulation of a small, physiologically immature preovulatory follicle results in a suboptimal follicular microenvironment and reduced oocyte metabolic capacity. We performed a study with the objective to determine the impact of preovulatory follicle diameter and serum estradiol concentration at GnRH administration on oocyte metabolic competence and follicular fluid metabolome 

Background: Asthma severity differs according to gender; in adult women, there is higher prevalence and severity of asthma than in men, and it coincides with changes in sex hormones. Recently, a new phonotype of asthma has been identified that appears after menopause, and it may be associated with decreased estrogen levels. Our goal was to study the 17 beta-estradiol (E2) concentrations in the blood and airways of women affected by asthma onset after menopause, evaluating its possible role in the severity of the disease. Methods: We enrolled 33 consecutive women with a diagnosis of postmenopausal asthma, recruited from the outpatient pulmonary clinic: 18 with severe (SA) and 15 with mild-to-moderate (MMA) asthma. We also included 30 age-matched healthy menopausal women as controls (HS). All subjects enrolled underwent blood and sputum collection (IS), and E2 concentrations were determined in plasma and sputum supernatant samples using an enzyme-linked immunosorbent assay (ELISA) kit. Results: Significantly hi

Artificial lighting is used to control growth and reproduction. Lighting protocols are defined by the quantity (photoperiod, intensity) and the quality (wavelength) of light. Recently, with the introduction of light emitting diode (LED) bulbs, interest has grown in investigating the effect of spectrum lighting. Thus, the aim of this study was to examine the effect of red and green light on growth during pullet rearing, and on possible carry-over effects during the subsequent adult phase. Lohmann Brown-Lite chicks were raised in a 2-story free run barn divided into 4 sections and exposed to either 60% red LED (RL) or 60% green LED (GL) light treatments. At 19 wk, all birds were moved to an adult free-run barn with RL and GL pullets placed on separate halves of the barn. In the adult barn, all birds were exposed to RL. Body weight, egg production, ovarian morphology, estradiol and calcium levels, as well as bone structure were recorded until 70 wk. Although no consistent significant difference was observed in b

We investigated the effects of vitamin B(1) deficiency on the meiosis maturation of oocytes. Female Crl:CD1 (ICR) mice were fed a 20% casein diet (control group) or a vitamin B(1)-free diet (test group). The vitamin B(1) concentration in ovary was approximately 30% lower in the test group than in the control group. Oocyte meiosis was not affected by vitamin B(1) deficiency when the deficiency was not accompanied by body weight loss. On the contrary, frequency of abnormal oocyte was increased by vitamin B(1) deficiency when deficiency was accompanied by body weight loss (referred to as severe vitamin B(1) deficiency; frequency of abnormal oocyte, 13.8% vs 43.7%, P = .0071). The frequency of abnormal oocytes was decreased by refeeding of a vitamin B(1)-containing diet (13.9% vs 22.9%, P = .503). These results suggest that severe vitamin B(1) deficiency inhibited meiotic maturation of oocytes but did not damage immature oocytes.

Background Sp1, an important transcription factor, is involved in the progression of various cancers. Our previous studies have indicated that Sp1 levels are increased in the early stage of lung cancer progression but decrease during the late stage, leading to poor prognosis. In addition, estrogen has been shown to be involved in lung cancer progression. According to previous studies, Sp1 can interact with the estrogen receptor (ER) to coregulate gene expression. The role of interaction between Sp1 and ER in lung cancer progression is still unknown and will be clarified in this study. Methods The clinical relevance between Sp1 levels and survival rates in young women with lung cancer was studied by immunohistochemistry. We validated the sex dependence of lung cancer progression in EGFR(L858R)-induced lung cancer mice. Wound healing assays, chamber assays and sphere formation assays in A549 cells, Taxol-induced drug-resistant A549 (A549-T24) and estradiol (E2)-treated A549 (E2-A549) cells were performed to inv

The aim of the present study was to determine the recovery of embryonic structures (ova/embryos) and fertilization rate in superovulated buffaloes treated with PGF(2 alpha) during the periovulatory period. On day 0 (D0), buffaloes at random stages of the estrous cycle were treated with an intravaginal progesterone device (P4; 1.0 g) and estradiol benzoate (EB, 2.0 mg i.m.). From D4 to D7, all buffaloes received i.m. FSH (200 mg total) twice-daily over 4 days in decreasing doses. On D6 and D7, the animals were given PGF(2 alpha) analogue (0.53 mg i.m. sodium cloprostenol) and the P4 device was removed on D7. On D8, all buffaloes received GnRH (20 mu g i.m. buserelin acetate). Buffaloes were then randomly allocated to one of three groups: control (Group C, n = 18), no further treatment; PGF(2 alpha) analogue injection (Group IM-PGF; n = 18), four injections (0.53 mg i.m. sodium cloprostenol) 12 h apart, from D8 to D10; PGF(2 alpha) analogue osmotic pump (Group OP-PGF; n = 18), s.c. osmotic mini-pump (2.12 mg so

Thioredoxins (Trxs), key components of cellular redox regulation, act by controlling the redox status of many target proteins, and have been shown to play an essential role in cell survival and growth. The presence of a Trx system in the nucleus has received little attention in plants, and the nuclear targets of plant Trxs have not been conclusively identified. Thus, very little is known about the function of Trxs in this cellular compartment. Previously, we studied the intracellular localization of PsTrxo1 and confirmed its presence in mitochondria and, interestingly, in the nucleus under standard growth conditions. In investigating the nuclear function of PsTrxo1 we identified proliferating cellular nuclear antigen (PCNA) as a PsTrxo1 target by means of affinity chromatography techniques using purified nuclei from pea leaves. Such protein-protein interaction was corroborated by dot-blot and bimolecular fluorescence complementation (BiFC) assays, which showed that both proteins interact in the nucleus. Moreo

DJ-1 mutations are associated to early-onset Parkinson's disease and accounts for about 1-2% of the genetic forms. The protein is involved in many biological processes and its role in mitochondrial regulation is gaining great interest, even if its function in mitochondria is still unclear. We describe a 47-year-old woman affected by a multisystem disorder characterized by progressive, early-onset parkinsonism plus distal spinal amyotrophy, cataracts and sensory-neural deafness associated with a novel homozygous c.461C>A [p.T154K] mutation in DJ-1. Patient's cultured fibroblasts showed low ATP synthesis, high ROS levels and reduced amount of some subunits of mitochondrial complex I; biomarkers of oxidative stress also resulted abnormal in patient's blood. The clinical pattern of multisystem involvement and the biochemical findings in our patient highlight the role for DJ-1 in modulating mitochondrial response against oxidative stress.

The acute toxicity of organic tin compounds (OTCs) has been studied in detail. However, due to their complex nature, very little is known about species-specific methods of accumulation and consequences for food-webs. Chironomids, on which e.g. Daubenton's bats feed, may act as vectors for the transport of organic tin compounds from aquatic to terrestrial ecosystems. Bats are prone to environmental toxins because of their longevity and their ecological role as top predators. Organic tin compounds are associated with increased formation of reactive oxygen species and associated oxidative damage as well as suppression of immune function. The present paper investigates whether the OTC, tributyltin (TBT) and its metabolite, dibutyltin (DBT), accumulate in natural populations of Daubenton's bats and whether TBT-associated effects are seen in general body condition, redox balance, redox enzyme activities, associated oxidative damage of red blood cells and complement function. We discovered the concentration of bat f

Harmful reactive oxygen species (ROS) produced during metabolism and immune responses are neutralized in part by a powerful enzymatic antioxidant system. Inter-species variability in the baseline activity of antioxidant enzymes may be explained by a variety of life history traits. For instance, ectoparasites can elicit repeated immune responses, thus increasing the production of reactive oxygen species. The bat species studied so far have been acknowledged to have effective antioxidant defences. However, interspecific comparisons within the clade do not exist. The present study compares the antioxidant defence and immune function activities in five northern boreal bat species relative to their ectoparasite prevalence and intensity (wing mites and louse flies) to reveal inter-species differences. Antioxidant enzyme and immune defense activities, which differ between species, are positively associated, with total ectoparasite (mites and bat flies) frequencies, total ROS, and protein carbonylation in Daubenton's

Redox imbalance, mitochondrial dysfunction, and inflammation play a major role in the pathophysiology of X-linked adrenoleukodystrophy (X-ALD), an inherited neurodegenerative disease caused by mutations in the ABCD1 gene, encoding the protein responsible for peroxisomal import and degradation of very long chain fatty acids (VLCFAs). Therefore, VLCFAs accumulate in tissues and plasma, constituting a pathognomonic biomarker for diagnosis. However, the precise role of VLCFA accumulation on the diverse clinical phenotypes of X-ALD and the pathogenic link between VLCFAs and oxidative stress remain currently unclear. This study proposes ferroptosis as a crucial contributor to the disease development and progression. The expression profiles of GPX4-glutathione" and "NQO1-CoQ(10)" ferroptosis pathways have been analyzed in fibroblasts of one patient with AMN, the late onset and slowly progressive form of X-ALD, and in two patients with cALD, the cerebral inflammatory demyelinating form of early childhood. Furthermore

Friedreich's ataxia (FRDA) is the most frequent autosomal recessive ataxia in western countries, with a mean age of onset at 10-15 years. Patients manifest progressive cerebellar and sensory ataxia, dysarthria, lower limb pyramidal weakness, and other systemic manifestations. Previously, we described a family displaying two expanded GAA alleles not only in the proband affected by late-onset FRDA but also in the two asymptomatic family members: the mother and the younger sister. Both of them showed a significant reduction of frataxin levels, without any disease manifestation. Here, we analyzed if a protective mechanism might contribute to modulate the phenotype in this family. We particularly focused on the transcription factor nuclear factor erythroid 2-related factor 2 (NRF2), the first line of antioxidant defense in cells, and on the glutathione (GSH) system, an index of reactive oxygen species (ROS) detoxification ability. Our findings show a great reactivity of the GSH system to the frataxin deficiency, p

Lead is a highly poisonous metal with a very long half-life, distributing throughout the body in blood and accumulating primarily in bones and kidney. We studied the short and long-term effects of early-life lead exposure on antioxidant defense and phagocytosis activity in a small passerine bird, the great tit (Parus major) by manipulating dietary lead levels of the nestlings. We had three experimental groups, exposed to environmentally relevant lead concentrations; high (4 mu g/g body mass), low (1 mu g/g body mass) and control (0 mu g/g body mass) group. As a comparison, a great tit population breeding in the vicinity of a metal smelter was included to the experimental set-up. We measured glutathione, the ratio of reduced and oxidized glutathione, and the antioxidant enzymes: glutathione peroxidase, glutathione-S-transferase, catalase and superoxide dismutase together with protein carbonylation and phagocytosis activity to study the effects of lead on the oxidative status and immune function of birds. We fo

Antioxidant defense has an important role in the protection of organisms against oxidative stress caused by reactive oxygen species (ROS). Many metals are capable of generating ROS and inducing oxidative damage, and may therefore lead to changes in oxidative regulation. We studied species-specific variation in the oxidative status of great tit (Parus major), blue tit (Cyanistes caeruleus) and pied flycatcher (Ficedula hypoleuca) nestlings in a vicinity of a non-ferrous smelter. Non-enzymatic (glutathione [tGSH], GSH:GSSG ratio, and carotenoids) and enzymatic (glutathione peroxidase [GP], glutathione-S-transferase [GST], superoxide dismutase [SOD], and catalase [CAT]) antioxidants were evaluated to determine the effects of metal exposure on the oxidative status of the birds. We found strong evidence of interspecific variation in CAT and SOD activities, whereas less variation was observed in parameters related to glutathione metabolism. Oxidative state (in terms of tGSH and GSH:GSSG) did not vary between specie

Antioxidants and telomere length are potential biomarkers for individuals' exposure and ability to cope with environmental stressors. However, intraspecific variations in antioxidant alterations due to natural, life cycle related stress, have been rarely estimated. We investigated those changes in wild-derived house mice in a longitudinal study with natural sibling competition as a stressor. Blood was used for telomere length measurements at 8-weeks age and for several selected antioxidants at 8-weeks and 6-months age. Our results show that most of the antioxidants increase during that time, indicating that antioxidant-system continues to develop after early development and sexual maturation. In addition females had higher antioxidant-levels than males. Mice with longer telomeres had also higher superoxide dismutase-activity and more glutathione than mice with shorter telomeres, meaning that long telomeres are associated with better antioxidant defense at maturation and during later life. Sibling competition 

Zooplankton channels energy and various inorganic and organic substances from primary production to consumers at higher trophic levels; thus, its nutritional value as well as content of harmful substances may have profound effects on marine food webs. Indicators of environmental stressors such as oxidative stress biomarkers are highly useful in estimating how environmental factors affect lower levels of the food web. These biomarkers were determined in field-collected brackish water calanoid copepods Limnocalanus macrurus to analyze possible spatial variations in specimens collected from open-sea areas of the northern Baltic Sea. L. macrurus from the Bothnian Sea showed elevated levels of glutathione metabolism-associated enzyme activities and total glutathione (totGSH), whereas samples from the Gulf of Finland showed higher levels of superoxide dismutase activity (SOD) and lipid per oxidation (LPX), and a lower ratio of reduced to oxidized glutathione (GSH/GSSG). Hydrographic factors and selected indirect pr

Elephant camps are among the most popular destinations in Thailand for tourists from many countries. A wide range of management strategies are used by these camps, which can have varied impacts on health and welfare of elephants. The objectives of this study were to examine relationships between FGM (fecal glucocorticoid metabolite) concentrations and camp management factors (work routine, walking, restraint, rest area, foraging), and to other welfare indicators (stereotypic behaviors, body condition, foot health, and skin wounds). Data were obtained on 84 elephants (18 males and 66 females) from 15 elephant camps over a 1-year period. Elephants were examined every 3 months and assigned a body condition score, foot score, and wound score. Fecal samples were collected twice monthly for FGM analysis. Contrary to some beliefs, elephants in the observation only program where mahouts did not carry an ankus for protection had higher FGM concentrations compared to those at camps that offered riding with a saddle and

Declining wild populations combined with accumulating captive populations of e.g. livestock, pets, draught and zoo animals have resulted in some threatened species with substantial proportions of their populations in captivity. The interactions animals have with humans in captivity depend on handler familiarity and relationship quality and can affect animal health, growth and reproduction with consequences for the success of conservation programmes. However, assessments of how specific human-animal relationships affect a range of physiological and behavioural outcomes are rare. Here, we studied semi-captive Asian elephants with detailed records of elephant-handler (mahout) relationships and veterinary management, allowing assessment of multiple welfare indicators in relation to specific mahout-elephant relationship lengths and mahout experience. These included measures of physiological stress (faecal glucocorticoid metabolite [FGM], heterophil:lymphocyte ratio [H:L]), muscle damage (creatine kinase [CK]), imm

Simple Summary  How tourist camp activities affect individual elephant welfare is an important and highly debated topic. Saliva and fecal samples were collected monthly for 1 year from 44 female Asian elephants that participated in three programs (saddle-, bareback-, or no-riding), and analyzed for glucocorticoids (GC) and immunoglobulin A (IgA). The hypothesis was that better welfare would be associated with low GC and high IgA concentrations. Both biomarkers showed significant variation with respect to camp size, riding activities, tourist-to-elephant ratios and seasonality, but not always consistently between feces and saliva, and not always in the predicted direction. However, there was no clear indication that riding per se negatively affected these two biomarkers. The lack of consistent responses highlights the difficulty in interpreting physiological data in relation to management factors, and suggests more work is needed to differentiate between potential chronic (feces) and acute (saliva) responses. 

Although social behaviour is common in group-living mammals, our understanding of its mechanisms in longlived animals is largely based on studies in human and non-human primates. There are health and fitness benefits associated with strong social ties, including increased life span, reproductive success, and lower disease risk, which are attributed to the proximate effects of lowered circulating glucocorticoid hormones. However, to deepen our understanding of health-social dynamics, we must explore species beyond the primate order. Here, using Asian elephants as a model species, we combine social data generated from semi-captive timber elephants in Myanmar with measurements of faecal glucocorticoid metabolite (FGM) concentrations. These data enable a natural experiment" because individuals live in work groups with different demographic compositions. We examine sex-specific FGM concentrations for four different aspects of an individuals' social world: general sociality, work group size, sex ratio and the prese

A recent large-scale welfare study in North America involving 106 Asian (Elephas maximus) and 131 African (Loxodonta africana) elephants at 64 accredited facilities identified links (i.e., risk factors) between zoo environmental factors and a number of welfare outcomes (stereotypic behavior, ovarian acyclicity, hyperprolactinemia, walking and recumbence, body condition, health status, serum cortisol). For this population of elephants, we used the same epidemiological methods to examine associations between those risk factors and two additional welfare outcomes, mean concentration and individual variability (CV) of fecal glucocorticoid metabolite concentrations (FGM) as indicators of stress. Results indicate that African elephants are more responsive to social stressors than Asians, and that poor joint health is a stress-related welfare problem for Asian, but not African elephants in the North American population. For both species, higher FGM concentrations were associated with zoos located at more northern la

To gain more knowledge about the influence of hormone regulation on follicle development, ovarian ultrasounds were performed, and urinary hormone profiles were determined in ovulating and non-ovulating female bottlenose dolphins (n = 15) following estrus synchronization with altrenogest. Ovarian ultrasounds were conducted daily, post synchronization to describe follicular recruitment in relationship to the endocrine profile. Follicle sizes were grouped into very small (VSM), small (SM), medium (MD) and large (LG). In ovulating females, two follicular waves were identified, and follicular deviation towards establishing a dominant follicle only occurred during the second wave. For non-ovulating females, only the first wave was observed. For all urinary hormones, the non-ovulating group presented significantly lower concentrations of follicle stimulating hormone (uFSH), luteinizing hormone (uLH), estrone conjugates (uE1-C) and estriol (uE3) but similar progestagen and cortisol concentrations compared to the ovul

OBJECTIVE  To characterize physical examination, plasma biochemical, and ultrasonographic findings in aquarium-housed, managed semiwild, and wild southern stingrays (Hypanus americanus) with and without reproductive disease.  ANIMALS  Southern stingrays from aquarium (n = 48), lagoon (managed semiwild; 34), and wild (12) habitats.  PROCEDURES  Limited, opportunistic prosections were performed of presumed anatomically normal wild southern stingrays and compared with findings for aquarium-housed stingrays with reproductive disease. Ultrasonographic video data from both groups were used to assign a score (1 to 5) indicating increasing severity of ovarian and uterine reproductive disease. Plasma total 17 beta-estradiol, estrone, progesterone, and testosterone concentrations were measured with enzyme immunoassays validated for use in southern stingrays.  RESULTS  Ultrasonographic ovarian scores were significantly correlated with uterine scores. No reproductive disease was detected in semiwild or wild stingrays, bu

Simple Summary Understanding the reproductive biology of a species is critical for the development of biobanks and assisted reproductive techniques to aid in the genetic management of isolated populations. Male southern stingray (Hypanus americanus) reproductive examinations were opportunistically conducted in March and June. Semen and plasma were collected to characterize ejaculate parameters and to investigate the effect of plasma total testosterone on semen quality. Semen was used for preliminary sperm cryopreservation studies. Changes in semen quality were observed with changes in plasma testosterone concentrations and body conditions. Southern stingray spermatozoa were highly sensitive to cooling rates with slower rates, producing a higher post-thaw survival.  This study investigated the reproductive biology and sperm cryopreservation of ex situ southern stingrays (Hypanus americanus) by semen collection and characterization and the development and validation of an enzyme-linked immunoassay for plasma to

Contaminants of emerging concern (CECs) are ubiquitous throughout aquatic environments. Previous research has shown that CECs can have detrimental effects on fish biology, potentially leading to population impacts. Specifically, polybrominated diphenyl ethers (PBDEs), a class of CECs, have been shown to alter thyroid hormones in fish, which can impact development, endocrine system functioning, and possibly imprinting. These impacts can lead to reproductive effects and population declines, which have serious implications for species of conservation priority, such as the Lake Sturgeon Acipenser fulvescens. To assess the effects of CECs and PBDEs, Lake Sturgeon were evaluated at rearing facilities within the Great Lakes basin during 2017-2018 to determine (1) whether exposure to CECs and PBDEs differs between facility locations and (2) whether changes in whole-body PBDE concentrations correlate with changes in thyroid hormones (triiodothyronine [T-3] and thyroxine [T-4]), which could indicate impacts to imprinti

Additional measures of well-being would be beneficial to the management of a variety of species in human care, including elephants. Immunoglobulin A (IgA) is an immune protein associated with pathogen defense, which has been demonstrated to decrease during times of stress, and increase in response to positive stimuli. This paper describes the development and validation of an enzyme immunoassay (EIA) for the quantification of Asian elephant (Elephas maximus) IgA in feces, saliva, urine, and serum. Samples were collected weekly from four females for 6 months to assess IgA and glucocorticoid (GC) concentrations, establish relationships between these two biomarkers, and determine variability in IgA within and between individuals, and across sample types. IgA was quantified in all four sample types, although urinary concentrations were low and sometimes undetectable in individual samples. Concentrations were highly variable within and between individuals, with fecal, salivary and serum IgA, and fecal, salivary and

Conservation strategies for crocodilians often include captive breeding to create stable assurance populations. Evaluating adrenal and gonadal hormone patterns can provide animal managers with data to more effectively monitor animal welfare and reproductive status. This study evaluated the effects of season (breeding, nesting, or off), sex (male and female), and reproductive status of females (egg-laying/housed with a male or non-laying/housed solo) on concentrations of fecal glucocorticoid metabolite (FGM), fecal androgen metabolite (FAM), and fecal progestogen metabolite (FPM) in seven Cuban crocodiles,Crocodylus rhombifer, at the Smithsonian's National Zoological Park. Overall, seasonal changes in FGM and FPM concentrations were only observed in egg-laying females; FGM and FPM concentrations were both higher during the nesting season compared to the breeding and off seasons. Seasonal changes in FAM concentrations were only observed in males; males had higher FAM concentrations during the breeding and nesti

BACKGROUND: Dehydroepiandrosterone-sulfate is the most abundant circulating androgen in humans and other catarrhines. It is involved in several biological functions, such as testosterone production, glucocorticoid antagonist actions, neurogenesis and neuroplasticty. Although the role of dehydroepiandrosterone-sulfate (DHEAS) in cognition remains elusive, the DHEAS/cortisol ratio has been positively associated with a slower cognitive age-decline and improved mood in humans. Whether this relationship is found in nonhuman primates remains unknown. METHODS: We measured DHEAS and cortisol levels in serum of 107 adult chimpanzees to investigate the relationship between DHEAS levels and age. A subset of 21 chimpanzees was used to test the potential associations between DHEAS, cortisol, and DHEAS/cortisol ratio in cognitive function, taking into account age, sex, and their interactions. We tested for cognitive function using the primate cognitive test battery (PCTB) and principal component analyses to categorize cogn

As studies quantifying steroid hormones in marine mammal blubber progress, methodological refinements may improve the utility and consistency of blubber hormone measurements. This study advances blubber extraction methodologies by testing a simplified extraction protocol that reduces time and complexity compared to a protocol widely used in cetacean blubber studies. Using blubber samples archived from remote biopsy (n = 21 live whales) and necropsy collection (n = 7 dead whales) of North Atlantic right whales (NARW; Eubalaena glacialis) of known life history states, we performed analytical and biological validations to assess the feasibility of measuring reproductive (testosterone, progesterone) and glucocorticoid (cortisol) hormones in blubber via enzyme immunoassay following the simplified extraction. Analytical validations (parallelism, accuracy, extraction efficiency, repeatability) showed the simplified extraction produced similar results to the extended protocol, offering a more efficient and consistent

Obtaining endocrine data from alternative sample types such as baleen and other keratinized tissues has proven a valuable tool to investigate reproductive and stress physiology via steroid hormone quantification, and metabolic stress via thyroid hormone quantification in whales and other vertebrates. These alternative sample types provide an integrated measure of plasma levels over the period that the structure was growing, thus capturing months or even years of an individual's endocrine history. Additionally, their robust and stable keratin matrix allows such samples to be stored for years to decades, enabling the analysis and comparison of endocrine patterns from past and modern populations. However, the extraction and analysis of hormones from baleen and other keratinized tissues remains novel and requires both biological and analytical validations to ensure the method fulfills the requirements for its intended use. We utilized baleen recovered at necropsy from southern right whales (Eubalaena australis) t

Multiple factors can influence the immune response of ectothermic vertebrates, including body temperature (Tb), gonadal steroids, and seasonality, in ways that are thought to reflect trade-offs between energetic investment in immunity versus reproduction. Hibernating tegu lizards (Salvator merianae) are a unique model to investigate how immunocompetence might be influenced by different factors during their annual cycle. We assessed immunological measures (plasma bacterial killing ability, total and differential leukocyte count), plasma hormone levels (testosterone in males, estradiol and progesterone in females, and corticosterone [CORT] in both sexes), Tb, and body condition from adult tegus during each stage of their annual cycle: reproduction, post-reproduction/preparation for hibernation, and hibernation. Our hypothesis that immune traits present higher values during the reproductive phase, and a sharp decrease during hibernation, was partially supported. Immune variables did not change between life histo

Social relationships have physiological impacts. Here, we investigate whether loss of the mother/offspring relationship has lasting effects on fecal glucocorticoid metabolite (fGCM) concentrations in wild African elephant orphans several years following their mothers' deaths. We find no difference in fGCM concentrations between orphans and nonorphans, but find lower fGCM concentrations in elephants with more age mates in their family. We also unexpectedly identify lower concentrations in orphans without their natal family versus nonorphans and natal orphans, which we speculate may be due to the development of hypocortisolism following a prolonged period without familial support. An index of plant productivity (i.e. food) shows the largest correlation with fGCM concentrations. Our findings indicate no lasting differences in glucocorticoid concentrations of surviving orphan elephants who are with their family, suggest the presence of age mates may reduce glucocorticoid concentrations in elephants, and emphasize

Many zoo elephants do not cycle normally, and for African elephants, it is often associated with hyperprolactinemia. Dopamine agonists successfully treat hyperprolactinemia-induced ovarian dysfunction in women, but not elephants. The objective of this study was to determine how longitudinal dopamine, serotonin, and oxytocin patterns in African elephants are related to ovarian cycle function. We hypothesized that dopamine concentrations are decreased, while oxytocin and serotonin are increased in non-cycling, hyperprolactinemic African elephants. Weekly urine and serum samples were collected for eight consecutive months from 28 female African elephants. Females were categorized as follows: (1) non-cycling with average prolactin concentrations of 15 ng/ml or greater (HIGH; n=7); (2) non-cycling with average prolactin concentrations below 15 ng/ml (LOW; n=13); and (3) cycling with normal progestagen and prolactin patterns (CYCLING; n=8). Both oxytocin and serotonin were elevated in hyperprolactinemic elephants. 



URL

<Go to ISI>://WOS:000449722100008

<Go to ISI>://WOS:000523510300010

<Go to ISI>://WOS:000424401400005

<Go to ISI>://WOS:000534629400004

<Go to ISI>://WOS:000792961700004

<Go to ISI>://WOS:000442712600013

<Go to ISI>://WOS:000484519400001

<Go to ISI>://WOS:000401051800014

<Go to ISI>://WOS:000781147400001

<Go to ISI>://WOS:000524904600001

<Go to ISI>://WOS:000794029500008

<Go to ISI>://WOS:000735688700001

<Go to ISI>://WOS:000788080300003

<Go to ISI>://WOS:000568998100011

<Go to ISI>://WOS:000439677300006

<Go to ISI>://WOS:000509438000001

<Go to ISI>://WOS:000591376400044

<Go to ISI>://WOS:000447229300004

<Go to ISI>://WOS:000879094600001

https://www.ncbi.nlm.nih.gov/pubmed/34928577

<Go to ISI>://WOS:000699282100001

https://www.sciencedirect.com/science/article/pii/S2773093X23000107

<Go to ISI>://WOS:000520997700001

<Go to ISI>://WOS:000487978900007

<Go to ISI>://WOS:000504341800008

<Go to ISI>://WOS:000351136000003

https://www.ncbi.nlm.nih.gov/pubmed/20299426

https://www.ncbi.nlm.nih.gov/pubmed/23273137

<Go to ISI>://WOS:000506187100033

https://www.ncbi.nlm.nih.gov/pubmed/35263575

<Go to ISI>://WOS:000428100200019

https://www.ncbi.nlm.nih.gov/pubmed/24402410

<Go to ISI>://WOS:000407467700022

https://www.ncbi.nlm.nih.gov/pubmed/22580717

<Go to ISI>://WOS:000345965500023

https://www.ncbi.nlm.nih.gov/pubmed/23103566

https://www.ncbi.nlm.nih.gov/pubmed/37027187

<Go to ISI>://WOS:000470918100004

<Go to ISI>://WOS:000380371700026

<Go to ISI>://WOS:000414354700014

<Go to ISI>://WOS:000459938200014

https://www.ncbi.nlm.nih.gov/pubmed/35133981

<Go to ISI>://WOS:000518566700038

https://www.ncbi.nlm.nih.gov/pubmed/35558732

<Go to ISI>://WOS:000449926100001

https://www.ncbi.nlm.nih.gov/pubmed/25365794



<Go to ISI>://WOS:000394839400021

<Go to ISI>://WOS:000488157900005

<Go to ISI>://WOS:000366593500011

https://www.ncbi.nlm.nih.gov/pubmed/35377194

https://www.sciencedirect.com/science/article/pii/S0921448823000512

https://www.ncbi.nlm.nih.gov/pubmed/23726421

https://www.ncbi.nlm.nih.gov/pubmed/24359833

https://www.ncbi.nlm.nih.gov/pubmed/22871666

<Go to ISI>://WOS:000389086800048

<Go to ISI>://WOS:000647497900002

https://www.ncbi.nlm.nih.gov/pubmed/33662230

<Go to ISI>://WOS:000430678800033

https://www.ncbi.nlm.nih.gov/pubmed/37188801

https://www.ncbi.nlm.nih.gov/pubmed/35545167

<Go to ISI>://WOS:000780141600026

https://www.ncbi.nlm.nih.gov/pubmed/23871967

https://www.ncbi.nlm.nih.gov/pubmed/24120947

https://www.ncbi.nlm.nih.gov/pubmed/36494454

<Go to ISI>://WOS:000607724800006

https://www.ncbi.nlm.nih.gov/pubmed/35789769

<Go to ISI>://WOS:000600557600084

<Go to ISI>://WOS:000403384600062

<Go to ISI>://WOS:000661494800009

https://www.ncbi.nlm.nih.gov/pubmed/22301621

<Go to ISI>://WOS:000366592200006

https://www.ncbi.nlm.nih.gov/pubmed/25254001

<Go to ISI>://WOS:000357753500016

<Go to ISI>://WOS:000764927100002

https://www.ncbi.nlm.nih.gov/pubmed/36869874  https://journals.sagepub.com/doi/10.1177/08853282231154342?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed

https://www.ncbi.nlm.nih.gov/pubmed/34401412

<Go to ISI>://WOS:000353113200088

https://www.ncbi.nlm.nih.gov/pubmed/33381736

<Go to ISI>://WOS:000360569700017

<Go to ISI>://WOS:000375398800018

<Go to ISI>://WOS:000441140200014

https://www.ncbi.nlm.nih.gov/pubmed/24412858

<Go to ISI>://WOS:000491881400001

<Go to ISI>://WOS:000596857600008

<Go to ISI>://WOS:000672644300001

<Go to ISI>://WOS:000354713000012

<Go to ISI>://WOS:000340265400032

<Go to ISI>://WOS:000351660300015

<Go to ISI>://WOS:000370126500002

<Go to ISI>://WOS:000343969200007

https://www.ncbi.nlm.nih.gov/pubmed/37426694

https://www.ncbi.nlm.nih.gov/pubmed/34828041

<Go to ISI>://WOS:000540728600016

<Go to ISI>://WOS:000647876900001

<Go to ISI>://WOS:000430776200007



<Go to ISI>://WOS:000436214700005

<Go to ISI>://WOS:000551530500012

<Go to ISI>://WOS:000633143700001

<Go to ISI>://WOS:000632370600014

https://www.ncbi.nlm.nih.gov/pubmed/36400581

https://aap.onlinelibrary.wiley.com/doi/abs/10.1002/JPER.18-0028

https://www.ncbi.nlm.nih.gov/pubmed/29752711

<Go to ISI>://WOS:000442989200007

<Go to ISI>://WOS:000409396400001

https://www.ncbi.nlm.nih.gov/pubmed/36592761  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9831097/pdf/skac307.pdf

<Go to ISI>://WOS:000469801700002

https://www.ncbi.nlm.nih.gov/pubmed/31208847

<Go to ISI>://WOS:000368139700009

https://www.ncbi.nlm.nih.gov/pubmed/26215823

<Go to ISI>://WOS:000351880000194

<Go to ISI>://WOS:000532838700017

<Go to ISI>://WOS:000354380000010

<Go to ISI>://WOS:000633197300001

<Go to ISI>://WOS:000617691500001

https://www.ncbi.nlm.nih.gov/pubmed/37233672

<Go to ISI>://WOS:000377729500014

https://www.ncbi.nlm.nih.gov/pubmed/22180563

https://www.ncbi.nlm.nih.gov/pubmed/23288885

<Go to ISI>://WOS:000393725900047

https://www.ncbi.nlm.nih.gov/pubmed/22613427

<Go to ISI>://WOS:000342964200014

<Go to ISI>://WOS:000509818600019

https://www.ncbi.nlm.nih.gov/pubmed/34250451

<Go to ISI>://WOS:000335509400001

<Go to ISI>://WOS:000630004500084

<Go to ISI>://WOS:000391037300006

<Go to ISI>://WOS:000442707700019

<Go to ISI>://WOS:000486589800018

https://www.ncbi.nlm.nih.gov/pubmed/24214459

<Go to ISI>://WOS:000411948900003

<Go to ISI>://WOS:000377691700004

<Go to ISI>://WOS:000450347500078

<Go to ISI>://WOS:000789613600013

<Go to ISI>://WOS:000510380200243

<Go to ISI>://WOS:000673259500001

<Go to ISI>://WOS:000365168100017

https://www.ncbi.nlm.nih.gov/pubmed/27313850

https://www.ncbi.nlm.nih.gov/pubmed/35772196

<Go to ISI>://WOS:000478597600002

<Go to ISI>://WOS:000412089900007

<Go to ISI>://WOS:000426336600023

<Go to ISI>://WOS:000389474000011

https://www.ncbi.nlm.nih.gov/pubmed/35046462



<Go to ISI>://WOS:000352528600017

<Go to ISI>://WOS:000424401400003

<Go to ISI>://WOS:000646856500017

<Go to ISI>://WOS:000591451000001

<Go to ISI>://WOS:000652179000007

<Go to ISI>://WOS:000403527300005

https://www.ncbi.nlm.nih.gov/pubmed/26476943

<Go to ISI>://WOS:000503440600001

https://www.ncbi.nlm.nih.gov/pubmed/33915356

https://www.ncbi.nlm.nih.gov/pubmed/37049432

<Go to ISI>://WOS:000588616700001

<Go to ISI>://WOS:000653699400002

<Go to ISI>://WOS:000563078600038

<Go to ISI>://WOS:000769442000001

<Go to ISI>://WOS:000614763800011

<Go to ISI>://WOS:000399017500011

<Go to ISI>://WOS:000469897700059

<Go to ISI>://WOS:000549188300020

<Go to ISI>://WOS:000412259900020

<Go to ISI>://WOS:000691820900011

<Go to ISI>://WOS:000617416100011

<Go to ISI>://WOS:000582169700037

<Go to ISI>://WOS:000425168000001

<Go to ISI>://WOS:000793830400001

<Go to ISI>://WOS:000348821200009

https://www.ncbi.nlm.nih.gov/pubmed/37577830

<Go to ISI>://WOS:000461159600039

https://www.ncbi.nlm.nih.gov/pubmed/33208550

https://www.ncbi.nlm.nih.gov/pubmed/35908334

https://www.ncbi.nlm.nih.gov/pubmed/35741034

<Go to ISI>://WOS:000620491800001

<Go to ISI>://WOS:000678487900021

<Go to ISI>://WOS:000478531500001

<Go to ISI>://WOS:000573448900001

<Go to ISI>://WOS:000503085600009

<Go to ISI>://WOS:000453083000033

<Go to ISI>://WOS:000397687600009

<Go to ISI>://WOS:000369229200006

https://www.ncbi.nlm.nih.gov/pubmed/36240542

<Go to ISI>://WOS:000496892400004

<Go to ISI>://WOS:000397479600007

https://www.asesg.org/PDFfiles/2022/55-53-Dhairykar.pdf

<Go to ISI>://WOS:000610051700031



<Go to ISI>://WOS:000397850800011

<Go to ISI>://WOS:000652545200006

<Go to ISI>://WOS:000662236100008

<Go to ISI>://WOS:000414810600003

<Go to ISI>://WOS:000664291300002

<Go to ISI>://WOS:000514816800010

https://www.ncbi.nlm.nih.gov/pubmed/32120382

<Go to ISI>://WOS:000609979700026

https://www.ncbi.nlm.nih.gov/pubmed/36454988

<Go to ISI>://WOS:000394186000020

https://www.ncbi.nlm.nih.gov/pubmed/35895772

<Go to ISI>://WOS:000613936600012

https://www.ncbi.nlm.nih.gov/pubmed/35428763

https://www.sciencedirect.com/science/article/pii/S2352513422002447

<Go to ISI>://WOS:000838159900001

<Go to ISI>://WOS:000422666900063

<Go to ISI>://WOS:000899476600002

<Go to ISI>://WOS:000511428900009

<Go to ISI>://WOS:000587692300073

<Go to ISI>://WOS:000361539100014

<Go to ISI>://WOS:000385610700048

<Go to ISI>://WOS:000351916300008

https://www.ncbi.nlm.nih.gov/pubmed/35901058

<Go to ISI>://WOS:000686903200007

https://www.ncbi.nlm.nih.gov/pubmed/33212092

https://www.ncbi.nlm.nih.gov/pubmed/33923663

<Go to ISI>://WOS:000480353200040

<Go to ISI>://WOS:000595053600004

<Go to ISI>://WOS:000914329100004

<Go to ISI>://WOS:000565902000022

<Go to ISI>://WOS:000475348700057

<Go to ISI>://WOS:000542272700144

https://www.ncbi.nlm.nih.gov/pubmed/36551321

https://www.ncbi.nlm.nih.gov/pubmed/35453438

<Go to ISI>://WOS:000368158900001

<Go to ISI>://WOS:000621663100014

<Go to ISI>://WOS:000378443800011

https://www.ncbi.nlm.nih.gov/pubmed/37217178

<Go to ISI>://WOS:000374853300007

<Go to ISI>://WOS:000392079700007

<Go to ISI>://WOS:000659075800001

<Go to ISI>://WOS:000659364800002

https://www.ncbi.nlm.nih.gov/pubmed/37115605

<Go to ISI>://WOS:000520009000001



<Go to ISI>://WOS:000744620600027

<Go to ISI>://WOS:000406225700009

<Go to ISI>://WOS:000703714300002

<Go to ISI>://WOS:000352133600053

<Go to ISI>://WOS:000355275900020

<Go to ISI>://WOS:000658237600029

<Go to ISI>://WOS:000636564000011

<Go to ISI>://WOS:000800678400001

<Go to ISI>://WOS:000343337000018

<Go to ISI>://WOS:000709042300006

<Go to ISI>://WOS:000616496700005

<Go to ISI>://WOS:000716120400001

https://www.ncbi.nlm.nih.gov/pubmed/36567654

https://www.ncbi.nlm.nih.gov/pubmed/35370495

https://www.ncbi.nlm.nih.gov/pubmed/35157127

https://www.ncbi.nlm.nih.gov/pubmed/36007549

<Go to ISI>://WOS:000385726800006

<Go to ISI>://WOS:000444542600001

<Go to ISI>://WOS:000618048100001

<Go to ISI>://WOS:000345809300050

<Go to ISI>://WOS:000446162300002

https://www.ncbi.nlm.nih.gov/pubmed/24567073

https://www.ncbi.nlm.nih.gov/pubmed/32843968

<Go to ISI>://WOS:000413613400006

<Go to ISI>://WOS:000424375800008

<Go to ISI>://WOS:000418826500002

https://www.ncbi.nlm.nih.gov/pubmed/33442472

https://www.ncbi.nlm.nih.gov/pubmed/32864135

<Go to ISI>://WOS:000635667600001

<Go to ISI>://WOS:000620625700007

<Go to ISI>://WOS:000735229800001

https://wildlife.onlinelibrary.wiley.com/doi/abs/10.1002/wsb.1330

https://doi.org/10.1093/iob/obad007

https://doi.org/10.1186/1475-2859-11-6

https://www.ncbi.nlm.nih.gov/pubmed/20375261

<Go to ISI>://WOS:000356515900021

https://www.ncbi.nlm.nih.gov/pubmed/21355578

<Go to ISI>://WOS:000446225000028

<Go to ISI>://WOS:000361060200006

<Go to ISI>://WOS:000667814100033

<Go to ISI>://WOS:000767184700178

<Go to ISI>://WOS:000410450100007

<Go to ISI>://WOS:000424113700050

<Go to ISI>://WOS:000355927100006

<Go to ISI>://WOS:000363361000011



<Go to ISI>://WOS:000431873800009

https://www.ncbi.nlm.nih.gov/pubmed/23360430

<Go to ISI>://WOS:000389086800049

<Go to ISI>://WOS:000480764800001

<Go to ISI>://WOS:000528537600083

<Go to ISI>://WOS:000356755200040

<Go to ISI>://WOS:000347866800010

https://www.ncbi.nlm.nih.gov/pubmed/24184606

https://www.ncbi.nlm.nih.gov/pubmed/19966180

https://www.ncbi.nlm.nih.gov/pubmed/28255088

<Go to ISI>://WOS:000456749100003

<Go to ISI>://WOS:000419811100040

https://www.ncbi.nlm.nih.gov/pubmed/24286755

https://www.ncbi.nlm.nih.gov/pubmed/35935915

https://www.ncbi.nlm.nih.gov/pubmed/35154566

<Go to ISI>://WOS:000417227500008

<Go to ISI>://WOS:000435781100011

<Go to ISI>://WOS:000358172600020

https://www.ncbi.nlm.nih.gov/pubmed/24388786

<Go to ISI>://WOS:000719305700006

https://www.ncbi.nlm.nih.gov/pubmed/22355626

<Go to ISI>://WOS:000353233500031

<Go to ISI>://WOS:000510174100007

<Go to ISI>://WOS:000372807800003

<Go to ISI>://WOS:000512981100008

<Go to ISI>://WOS:000378791300031

<Go to ISI>://WOS:000452563000011

<Go to ISI>://WOS:000382663500003

https://www.ncbi.nlm.nih.gov/pubmed/23429866

<Go to ISI>://WOS:000336187900023

<Go to ISI>://WOS:000515676300050

<Go to ISI>://WOS:000452584300007

<Go to ISI>://WOS:000566446500024

<Go to ISI>://WOS:000375129400004

https://www.ncbi.nlm.nih.gov/pubmed/22643931

<Go to ISI>://WOS:000404164800002

<Go to ISI>://WOS:000333888300007

<Go to ISI>://WOS:000336970400130

<Go to ISI>://WOS:000394410500030

<Go to ISI>://WOS:000411168500006

<Go to ISI>://WOS:000401783400033

<Go to ISI>://WOS:000452779600005

<Go to ISI>://WOS:000390373400084

<Go to ISI>://WOS:000401483300009

<Go to ISI>://WOS:000537864200017

<Go to ISI>://WOS:000337335900009

<Go to ISI>://WOS:000399875900023

https://www.ncbi.nlm.nih.gov/pubmed/26201265

<Go to ISI>://WOS:000350460300001



<Go to ISI>://WOS:000577061200002

<Go to ISI>://WOS:000457221300001

<Go to ISI>://WOS:000358108800009

<Go to ISI>://WOS:000498398500054

https://www.ncbi.nlm.nih.gov/pubmed/26855884

https://www.ncbi.nlm.nih.gov/pubmed/20460375

<Go to ISI>://WOS:000382269900001

<Go to ISI>://WOS:000402348300024

<Go to ISI>://WOS:000369660400030

<Go to ISI>://WOS:000490662900001

<Go to ISI>://WOS:000543943700001

https://www.ncbi.nlm.nih.gov/pubmed/23748533

<Go to ISI>://WOS:000355159300004

<Go to ISI>://WOS:000374627300004

<Go to ISI>://WOS:000559780100026

<Go to ISI>://WOS:000356841200024

<Go to ISI>://WOS:000412754700010

<Go to ISI>://WOS:000428509700004

https://www.ncbi.nlm.nih.gov/pubmed/24143029

<Go to ISI>://WOS:000337217000005

<Go to ISI>://WOS:000384836400002

<Go to ISI>://WOS:000363766000005

<Go to ISI>://WOS:000528187700003

https://www.ncbi.nlm.nih.gov/pubmed/23762843

https://www.ncbi.nlm.nih.gov/pubmed/22242038

<Go to ISI>://WOS:000359966300005

<Go to ISI>://WOS:000473562400026

https://www.ncbi.nlm.nih.gov/pubmed/24416632

https://www.ncbi.nlm.nih.gov/pubmed/34439515

<Go to ISI>://WOS:000361263500022

https://www.ncbi.nlm.nih.gov/pubmed/36558885  https://mdpi-res.com/d_attachment/pathogens/pathogens-11-01551/article_deploy/pathogens-11-01551.pdf?version=1671186598

<Go to ISI>://WOS:000512151700078

https://www.ncbi.nlm.nih.gov/pubmed/27335804

<Go to ISI>://WOS:000365678000002

https://www.ncbi.nlm.nih.gov/pubmed/26307981

https://www.ncbi.nlm.nih.gov/pubmed/35945578

<Go to ISI>://WOS:000562376300006

https://www.ncbi.nlm.nih.gov/pubmed/22546856

https://doi.org/10.1016/j.nutos.2022.06.001

<Go to ISI>://WOS:000408495200005

<Go to ISI>://WOS:000347274600046

<Go to ISI>://WOS:000367535600091

<Go to ISI>://WOS:000773682000001

<Go to ISI>://WOS:000518396200006

<Go to ISI>://WOS:000379716500001

<Go to ISI>://WOS:000374356900003



<Go to ISI>://WOS:000467712800101

https://www.ncbi.nlm.nih.gov/pubmed/21920059

<Go to ISI>://WOS:000575336300026

<Go to ISI>://WOS:000496658300008

https://www.ncbi.nlm.nih.gov/pubmed/24265420

<Go to ISI>://WOS:000504173000001

<Go to ISI>://WOS:000345539300013

<Go to ISI>://WOS:000369673100012

https://www.ncbi.nlm.nih.gov/pubmed/35453726

<Go to ISI>://WOS:000445443700005

<Go to ISI>://WOS:000369668300001

https://www.ncbi.nlm.nih.gov/pubmed/35833248

https://www.ncbi.nlm.nih.gov/pubmed/22763362

https://www.ncbi.nlm.nih.gov/pubmed/23800689

<Go to ISI>://WOS:000466922700027

<Go to ISI>://WOS:000338334300029

<Go to ISI>://WOS:000485459600001

<Go to ISI>://WOS:000401596700014

<Go to ISI>://WOS:000372844200019

<Go to ISI>://WOS:000508489600012

<Go to ISI>://WOS:000364457500005

<Go to ISI>://WOS:000426563800005

<Go to ISI>://WOS:000462490900015

<Go to ISI>://WOS:000339422000053

<Go to ISI>://WOS:000537517800070

<Go to ISI>://WOS:000569806100019

<Go to ISI>://WOS:000353272000026

<Go to ISI>://WOS:000518756400001

<Go to ISI>://WOS:000788256900009

https://www.ncbi.nlm.nih.gov/pubmed/36288626

<Go to ISI>://WOS:000463892600027

https://www.ncbi.nlm.nih.gov/pubmed/23287538

<Go to ISI>://WOS:000534319500002

https://www.ncbi.nlm.nih.gov/pubmed/35833814

<Go to ISI>://WOS:000343697800021

https://www.ncbi.nlm.nih.gov/pubmed/26994207

<Go to ISI>://WOS:000353347100002

<Go to ISI>://WOS:000540238800010

<Go to ISI>://WOS:000491241800023

<Go to ISI>://WOS:000608145900003

<Go to ISI>://WOS:000354805600010

<Go to ISI>://WOS:000596728900011

<Go to ISI>://WOS:000371837700020

<Go to ISI>://WOS:000359227300011

<Go to ISI>://WOS:000371950500001



https://www.ncbi.nlm.nih.gov/pubmed/28590916

<Go to ISI>://WOS:000440461500014

<Go to ISI>://WOS:000403729500023

<Go to ISI>://WOS:000587633200002

<Go to ISI>://WOS:000478007000006

https://www.ncbi.nlm.nih.gov/pubmed/26718082

<Go to ISI>://WOS:000432685100013

<Go to ISI>://WOS:000467388000023

<Go to ISI>://WOS:000360786300009

https://www.ncbi.nlm.nih.gov/pubmed/36604974

<Go to ISI>://WOS:000559664500001

<Go to ISI>://WOS:000791044400010

<Go to ISI>://WOS:000475995400009

<Go to ISI>://WOS:000496006700001

<Go to ISI>://WOS:000340315100014

<Go to ISI>://WOS:000392475100001

<Go to ISI>://WOS:000366206000010

<Go to ISI>://WOS:000392840400042

<Go to ISI>://WOS:000353126800020

<Go to ISI>://WOS:000394076100023

<Go to ISI>://WOS:000512189000001

<Go to ISI>://WOS:000518225400016

<Go to ISI>://WOS:000460125800038

<Go to ISI>://WOS:000361637100351

<Go to ISI>://WOS:000453647400001

<Go to ISI>://WOS:000463125600043

https://www.ncbi.nlm.nih.gov/pubmed/35224720

<Go to ISI>://WOS:000544610600007

<Go to ISI>://WOS:000609163800006

<Go to ISI>://WOS:000475623000004

<Go to ISI>://WOS:000551581300001

<Go to ISI>://WOS:000582022300001

https://www.ncbi.nlm.nih.gov/pubmed/34589820

<Go to ISI>://WOS:000635575100005

<Go to ISI>://WOS:000361153900007

<Go to ISI>://WOS:000632033900012

<Go to ISI>://WOS:000434480000010

<Go to ISI>://WOS:000672752300005

<Go to ISI>://WOS:000426045800004

<Go to ISI>://WOS:000687179400001

https://www.ncbi.nlm.nih.gov/pubmed/35844058

<Go to ISI>://WOS:000352535900013

<Go to ISI>://WOS:000400533800005

<Go to ISI>://WOS:000500388600034

<Go to ISI>://WOS:000383269600014

<Go to ISI>://WOS:000393670600019

<Go to ISI>://WOS:000366438400018



<Go to ISI>://WOS:000378877200018

https://www.ncbi.nlm.nih.gov/pubmed/35597270

<Go to ISI>://WOS:000426644000027

https://www.ncbi.nlm.nih.gov/pubmed/36174883

<Go to ISI>://WOS:000403512600016

<Go to ISI>://WOS:000389086700013

<Go to ISI>://WOS:000681127400004

<Go to ISI>://WOS:000725685400001

<Go to ISI>://WOS:000532131000002

<Go to ISI>://WOS:000412089900026

<Go to ISI>://WOS:000659149200006

<Go to ISI>://WOS:000494114700001

<Go to ISI>://WOS:000606641700002

<Go to ISI>://WOS:000378453800006

https://www.ncbi.nlm.nih.gov/pubmed/34568850

https://www.ncbi.nlm.nih.gov/pubmed/24289264

https://www.ncbi.nlm.nih.gov/pubmed/36272448  https://www.sciencedirect.com/science/article/pii/S0016648022001721?via%3Dihub

<Go to ISI>://WOS:000468303700013

https://www.ncbi.nlm.nih.gov/pubmed/36899870

<Go to ISI>://WOS:000432644600001

<Go to ISI>://WOS:000388047700001

<Go to ISI>://WOS:000697379100006

<Go to ISI>://WOS:000704043500003

<Go to ISI>://WOS:000554269200001

https://www.ncbi.nlm.nih.gov/pubmed/35533573

<Go to ISI>://WOS:000459842000015

<Go to ISI>://WOS:000315733400008

https://www.ncbi.nlm.nih.gov/pubmed/35953488

<Go to ISI>://WOS:000344331900009

<Go to ISI>://WOS:000685636400015

<Go to ISI>://WOS:000349577700010

<Go to ISI>://WOS:000613370900001

<Go to ISI>://WOS:000453841700051

<Go to ISI>://WOS:000394054300009

<Go to ISI>://WOS:000382181800021

<Go to ISI>://WOS:000457401500070

<Go to ISI>://WOS:000339684000020

https://www.ncbi.nlm.nih.gov/pubmed/36385914

<Go to ISI>://WOS:000754315400003

<Go to ISI>://WOS:000459574600002

<Go to ISI>://WOS:000508435300004

<Go to ISI>://WOS:000378814700001

<Go to ISI>://WOS:000333459900093



<Go to ISI>://WOS:000460189100007

<Go to ISI>://WOS:000348693700008

<Go to ISI>://WOS:000669825200002

<Go to ISI>://WOS:000475698900016

<Go to ISI>://WOS:000390497600011

https://www.ncbi.nlm.nih.gov/pubmed/35246507

<Go to ISI>://WOS:000351289500001

<Go to ISI>://WOS:000412431800022

<Go to ISI>://WOS:000460127000026

<Go to ISI>://WOS:000612170900006

<Go to ISI>://WOS:000379677000005

https://www.ncbi.nlm.nih.gov/pubmed/22960421

<Go to ISI>://WOS:000349789800025

https://www.ncbi.nlm.nih.gov/pubmed/35441946

<Go to ISI>://WOS:000365523600007

https://www.ncbi.nlm.nih.gov/pubmed/35764176

<Go to ISI>://WOS:000388275100013

<Go to ISI>://WOS:000557870200002

<Go to ISI>://WOS:000470282600004

<Go to ISI>://WOS:000564785100001

<Go to ISI>://WOS:000563417100019

<Go to ISI>://WOS:000401678300014

<Go to ISI>://WOS:000430522700005

https://www.ncbi.nlm.nih.gov/pubmed/36122793  https://www.sciencedirect.com/science/article/pii/S0016648022001514?via%3Dihub

<Go to ISI>://WOS:000375567600026

<Go to ISI>://WOS:000345220100019

<Go to ISI>://WOS:000456010800003

<Go to ISI>://WOS:000600846900011

https://www.ncbi.nlm.nih.gov/pubmed/35618032

https://www.ncbi.nlm.nih.gov/pubmed/36542476

<Go to ISI>://WOS:000456554100006

<Go to ISI>://WOS:000359493700009

<Go to ISI>://WOS:000399352000038

<Go to ISI>://WOS:000411533000031

https://www.ncbi.nlm.nih.gov/pubmed/29732438

<Go to ISI>://WOS:000493168000001

<Go to ISI>://WOS:000516825500267

<Go to ISI>://WOS:000520854300013

<Go to ISI>://WOS:000593956700002

<Go to ISI>://WOS:000378661600041

https://www.ncbi.nlm.nih.gov/pubmed/36821954  https://www.sciencedirect.com/science/article/pii/S0142961223000613?via%3Dihub

<Go to ISI>://WOS:000454674200008

<Go to ISI>://WOS:000708816800031

<Go to ISI>://WOS:000355859200001

https://www.ncbi.nlm.nih.gov/pubmed/34618891

<Go to ISI>://WOS:000476114200029

<Go to ISI>://WOS:000656501900004

<Go to ISI>://WOS:000368962200017

<Go to ISI>://WOS:000465215100010

<Go to ISI>://WOS:000382518400005



<Go to ISI>://WOS:000560694800006

https://www.ncbi.nlm.nih.gov/pubmed/35385769

https://www.ncbi.nlm.nih.gov/pubmed/34555412

https://www.ncbi.nlm.nih.gov/pubmed/34913624

<Go to ISI>://WOS:000572835200006

<Go to ISI>://WOS:000608622700026

<Go to ISI>://WOS:000754383900005

https://www.ncbi.nlm.nih.gov/pubmed/34993376

<Go to ISI>://WOS:000615711900015

<Go to ISI>://WOS:000502762800001

<Go to ISI>://WOS:000434746900009

<Go to ISI>://WOS:000458084400009

<Go to ISI>://WOS:000656741600006

<Go to ISI>://WOS:000351183500162

https://www.ncbi.nlm.nih.gov/pubmed/33904929

<Go to ISI>://WOS:000465365200001

<Go to ISI>://WOS:000442980600011

<Go to ISI>://WOS:000366855700019

<Go to ISI>://WOS:000413381600029

<Go to ISI>://WOS:000340902200001

<Go to ISI>://WOS:000365905900001

https://www.ncbi.nlm.nih.gov/pubmed/34747203

<Go to ISI>://WOS:000404219600003

https://www.ncbi.nlm.nih.gov/pubmed/36670789

<Go to ISI>://WOS:000407945900002

<Go to ISI>://WOS:000514863200096

https://www.ncbi.nlm.nih.gov/pubmed/35447300

<Go to ISI>://WOS:000349370400011

https://www.ncbi.nlm.nih.gov/pubmed/22522563

<Go to ISI>://WOS:000584401800096

<Go to ISI>://WOS:000423897600167

<Go to ISI>://WOS:000363907600013

<Go to ISI>://WOS:000635216100020

https://www.ncbi.nlm.nih.gov/pubmed/37015991

<Go to ISI>://WOS:000465201900003

<Go to ISI>://WOS:000890212500034

<Go to ISI>://WOS:000509788600005

<Go to ISI>://WOS:000384788900035

https://www.ncbi.nlm.nih.gov/pubmed/34903726

https://www.ncbi.nlm.nih.gov/pubmed/36798395  https://www.biorxiv.org/content/biorxiv/early/2023/02/12/2023.02.08.527777.full.pdf

<Go to ISI>://WOS:000356541000012

<Go to ISI>://WOS:000517116200001

https://www.ncbi.nlm.nih.gov/pubmed/36038911

<Go to ISI>://WOS:000378193100007

<Go to ISI>://WOS:000374579000020

<Go to ISI>://WOS:000567064600001



https://www.ncbi.nlm.nih.gov/pubmed/36670228

<Go to ISI>://WOS:000392774100012

https://www.ncbi.nlm.nih.gov/pubmed/36719150

<Go to ISI>://WOS:000381515900038

<Go to ISI>://WOS:000714669100008

<Go to ISI>://WOS:000415910200012

<Go to ISI>://WOS:000622388900001

<Go to ISI>://WOS:000397569200001

<Go to ISI>://WOS:000406081000003

https://www.ncbi.nlm.nih.gov/pubmed/35367739

<Go to ISI>://WOS:000669791300001

<Go to ISI>://WOS:000815988900009

https://www.ncbi.nlm.nih.gov/pubmed/34433063

https://www.ncbi.nlm.nih.gov/pubmed/35123416

<Go to ISI>://WOS:000821524900005

<Go to ISI>://WOS:000465651800001

<Go to ISI>://WOS:000415675000013

<Go to ISI>://WOS:000339384600005

https://www.ncbi.nlm.nih.gov/pubmed/27109918

<Go to ISI>://WOS:000492988300001

https://www.ncbi.nlm.nih.gov/pubmed/22997570

<Go to ISI>://WOS:000365455100027

<Go to ISI>://WOS:000393180900003

<Go to ISI>://WOS:000451999800013

https://www.ncbi.nlm.nih.gov/pubmed/36426781

<Go to ISI>://WOS:000462591200002

<Go to ISI>://WOS:000465223200021

<Go to ISI>://WOS:000381242000006

<Go to ISI>://WOS:000531782600001

<Go to ISI>://WOS:000622052700001

<Go to ISI>://WOS:000423469900006

<Go to ISI>://WOS:000542485700006

<Go to ISI>://WOS:000641593200006

<Go to ISI>://WOS:000696314900006

<Go to ISI>://WOS:000528620500006

<Go to ISI>://WOS:000381535900024

<Go to ISI>://WOS:000445440900062

<Go to ISI>://WOS:000571225500016

<Go to ISI>://WOS:000369821900004

https://www.ncbi.nlm.nih.gov/pubmed/33896057

<Go to ISI>://WOS:000404267500005

<Go to ISI>://WOS:000385900900034

<Go to ISI>://WOS:000489168900006

<Go to ISI>://WOS:000525937600026

<Go to ISI>://WOS:000584197300001

https://www.ncbi.nlm.nih.gov/pubmed/36104381

<Go to ISI>://WOS:000371194800016

https://www.ncbi.nlm.nih.gov/pubmed/33841417

<Go to ISI>://WOS:000350298900001



<Go to ISI>://WOS:000348099200001

<Go to ISI>://WOS:000393671800025

<Go to ISI>://WOS:000702872200003

<Go to ISI>://WOS:000366152900008

https://www.ncbi.nlm.nih.gov/pubmed/26979776

<Go to ISI>://WOS:000430640500038

<Go to ISI>://WOS:000612170000014

https://www.ncbi.nlm.nih.gov/pubmed/23195752

<Go to ISI>://WOS:000369455200009

<Go to ISI>://WOS:000406986700024

https://www.ncbi.nlm.nih.gov/pubmed/35613108

https://www.ncbi.nlm.nih.gov/pubmed/24135501

<Go to ISI>://WOS:000428045300001

https://www.ncbi.nlm.nih.gov/pubmed/24361133

<Go to ISI>://WOS:000376341700003

https://www.ncbi.nlm.nih.gov/pubmed/36805713  https://cob.silverchair-cdn.com/cob/content_public/journal/jeb/226/5/10.1242_jeb.245222/1/jeb245222.pdf?Expires=1689349729&Signature=0QLbRII5ulAq41GMc3Zd2n-nW7v7WHiMI8VoqDSqMKqxp~548O0D1-IDONcJc0AJLAxhBGTpYltTcAS3Qt1dNgzXIqE-RXyXZSnAB7wMiwMkn3TpVCZAczelqPrhi2QxYodaLsDSadkbmnugEQMjWFUkv647d0eZSh5~ecp4LlvtVAPIBIzvx7wZwXWoVsrKS~wmpAwoINSeXNjgIm426XJVVQ4wxmTtyXgeDl9DNSgT1JOAPUwTMO~h-MCw9V4S5z0lDrATy23V2JskgKmLgLv5tRr391gySwhFjIXwRnDP3e2U2dNakReU63tL5lNJgblk5CKyXc~CGP4e-E-6~A__&Key-Pair-Id=APKAIE5G5CRDK6RD3PGA

<Go to ISI>://WOS:000358018400007

<Go to ISI>://WOS:000412084100011

<Go to ISI>://WOS:000359070600005

<Go to ISI>://WOS:000390469700001

<Go to ISI>://WOS:000497994500002

<Go to ISI>://WOS:000369391900043

<Go to ISI>://WOS:000461240000002

<Go to ISI>://WOS:000427081800018

<Go to ISI>://WOS:000577143400078

<Go to ISI>://WOS:000526059200028

<Go to ISI>://WOS:000467509100038

<Go to ISI>://WOS:000736995000001

https://www.ncbi.nlm.nih.gov/pubmed/27588306

<Go to ISI>://WOS:000537461800011

<Go to ISI>://WOS:000359174100008

<Go to ISI>://WOS:000392130900003

<Go to ISI>://WOS:000394372700025

<Go to ISI>://WOS:000400714700013

https://www.ncbi.nlm.nih.gov/pubmed/33641158

<Go to ISI>://WOS:000406366000106

<Go to ISI>://WOS:000504667600001

<Go to ISI>://WOS:000339694500017

https://www.ncbi.nlm.nih.gov/pubmed/23451210

<Go to ISI>://WOS:000822721600002

<Go to ISI>://WOS:000710667600001

https://www.ncbi.nlm.nih.gov/pubmed/33852855

<Go to ISI>://WOS:000478105500073

<Go to ISI>://WOS:000438610400011

https://www.ncbi.nlm.nih.gov/pubmed/35792163

https://www.ncbi.nlm.nih.gov/pubmed/36400158  https://www.sciencedirect.com/science/article/pii/S0016648022001897?via%3Dihub

<Go to ISI>://WOS:000363830700018

<Go to ISI>://WOS:000364031800025

<Go to ISI>://WOS:000387520700015



<Go to ISI>://WOS:000484870800020

<Go to ISI>://WOS:000426045800017

<Go to ISI>://WOS:000446540900031

https://www.ncbi.nlm.nih.gov/pubmed/35857071

<Go to ISI>://WOS:000555709500058

<Go to ISI>://WOS:000651360500002

<Go to ISI>://WOS:000507601600006

<Go to ISI>://WOS:000599951800001

<Go to ISI>://WOS:000537529500002

<Go to ISI>://WOS:000465189200007

<Go to ISI>://WOS:000335505000001

<Go to ISI>://WOS:000781379200001

<Go to ISI>://WOS:000394187100001

<Go to ISI>://WOS:000397021100006

<Go to ISI>://WOS:000498620400003

<Go to ISI>://WOS:000368820100001

<Go to ISI>://WOS:000558649000007

<Go to ISI>://WOS:000390830500011

<Go to ISI>://WOS:000452563000004

<Go to ISI>://WOS:000332880800001

<Go to ISI>://WOS:000577143400116

<Go to ISI>://WOS:000518589800003

<Go to ISI>://WOS:000447683900024

<Go to ISI>://WOS:000434099100017

<Go to ISI>://WOS:000514126400005

<Go to ISI>://WOS:000506873500006

<Go to ISI>://WOS:000408789100003

https://www.ncbi.nlm.nih.gov/pubmed/35051354

<Go to ISI>://WOS:000540728600020

<Go to ISI>://WOS:000345478200010

https://www.ncbi.nlm.nih.gov/pubmed/36412511  https://faseb.onlinelibrary.wiley.com/doi/pdfdirect/10.1096/fj.202201514R?download=true

<Go to ISI>://WOS:000518765300059

<Go to ISI>://WOS:000385323200006

https://www.ncbi.nlm.nih.gov/pubmed/36834565

<Go to ISI>://WOS:000480995400001

<Go to ISI>://WOS:000763053000009

<Go to ISI>://WOS:000680359900002

<Go to ISI>://WOS:000473761300023

<Go to ISI>://WOS:000608622100011

https://www.ncbi.nlm.nih.gov/pubmed/26951333

<Go to ISI>://WOS:000787871500006

<Go to ISI>://WOS:000393800200014

https://www.ncbi.nlm.nih.gov/pubmed/36662804

<Go to ISI>://WOS:000411533000053

<Go to ISI>://WOS:000397474900017

<Go to ISI>://WOS:000632516600022

https://www.ncbi.nlm.nih.gov/pubmed/35767959

<Go to ISI>://WOS:000447247500079



https://www.ncbi.nlm.nih.gov/pubmed/33878450

<Go to ISI>://WOS:000456353600005

<Go to ISI>://WOS:000426805600004

https://www.ncbi.nlm.nih.gov/pubmed/23805001

<Go to ISI>://WOS:000451966600002

<Go to ISI>://WOS:000542381000002

<Go to ISI>://WOS:000506632800001

https://doi.org/10.1007/s10530-022-02939-8  https://link.springer.com/content/pdf/10.1007/s10530-022-02939-8.pdf

<Go to ISI>://WOS:000342654500012

<Go to ISI>://WOS:000388057300006

<Go to ISI>://WOS:000500163700001

https://www.ncbi.nlm.nih.gov/pubmed/35267952

<Go to ISI>://WOS:000677580600092

<Go to ISI>://WOS:000711076500001

<Go to ISI>://WOS:000697752900007

<Go to ISI>://WOS:000411549900006

https://www.ncbi.nlm.nih.gov/pubmed/36039150

<Go to ISI>://WOS:000438492800007

<Go to ISI>://WOS:000351015600141

<Go to ISI>://WOS:000406757000017

<Go to ISI>://WOS:000502883700053

<Go to ISI>://WOS:000403884700003

<Go to ISI>://WOS:000452122100001

<Go to ISI>://WOS:000429609900004

<Go to ISI>://WOS:000599343300001

<Go to ISI>://WOS:000510114800007

<Go to ISI>://WOS:000385628300012

https://www.ncbi.nlm.nih.gov/pubmed/27293611

<Go to ISI>://WOS:000353889600023

<Go to ISI>://WOS:000369164400010

https://www.ncbi.nlm.nih.gov/pubmed/24130763

<Go to ISI>://WOS:000525408300003

<Go to ISI>://WOS:000544610600016

<Go to ISI>://WOS:000500194300009

<Go to ISI>://WOS:000352723200007

<Go to ISI>://WOS:000362923400015

<Go to ISI>://WOS:000668492600001

<Go to ISI>://WOS:000350979300024

<Go to ISI>://WOS:000451048800008

<Go to ISI>://WOS:000414327700004

<Go to ISI>://WOS:000503321100031

https://www.ncbi.nlm.nih.gov/pubmed/36239066  https://cob.silverchair-cdn.com/cob/content_public/journal/jeb/225/22/10.1242_jeb.244171/1/jeb244171.pdf?Expires=1689182852&Signature=vGpkt5MKzqFAeXrVM3AX1~gXiagPgTsxCOg9DuM9kwJzL4lKcu9RvgP7DK9XoJOPn9EukggCp9R7~MEAheW2j~MrpuZxt7NcxpeyvVQGwqDTgisAx36XAOAF57a4K-yQNhXQFX8YnoxptjMFT2uLLMeD0wUF~eF20W9P80cEF7L58Z6Zp6Bfe6k7k3PFXTXbNzeFlmA--KWGHlgq8sheVPnGvWbjoAPA1y~QuQ0nrXheCBTW2yQEUDnM~4HHN1dIQq3i9B1ssaDrhLZ-~ilrRSl7YyVCEhsZbsEN7WOhHmZH78mML~wqxoldPLCQQBJj3ClEB7-ljbXybEWC6w~6ig__&Key-Pair-Id=APKAIE5G5CRDK6RD3PGA

<Go to ISI>://WOS:000497252100010

https://www.ncbi.nlm.nih.gov/pubmed/36732798

https://www.ncbi.nlm.nih.gov/pubmed/37062346

https://www.ncbi.nlm.nih.gov/pubmed/36029006

<Go to ISI>://WOS:000401888700004

<Go to ISI>://WOS:000432905200020

<Go to ISI>://WOS:000508801100009



<Go to ISI>://WOS:000734892900009

<Go to ISI>://WOS:000333253300029

https://www.ncbi.nlm.nih.gov/pubmed/36674444

<Go to ISI>://WOS:000707382700007

https://www.ncbi.nlm.nih.gov/pubmed/36403365  https://www.sciencedirect.com/science/article/pii/S0018506X2200174X?via%3Dihub

<Go to ISI>://WOS:000459444800020

<Go to ISI>://WOS:000548645500001

<Go to ISI>://WOS:000720694700002

<Go to ISI>://WOS:000640390200003

<Go to ISI>://WOS:000492484700023

https://www.ncbi.nlm.nih.gov/pubmed/36752644  https://watermark.silverchair.com/dead017.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAuMwggLfBgkqhkiG9w0BBwagggLQMIICzAIBADCCAsUGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMuguEYCMDLP7i4sf2AgEQgIICljz6D9q-CsMNMy6LVCDGGTbXX9AoXJK79wKY6R9zhC4n5PKPLt8C3U8wZqOOKZ0jn9fzDPkbrztenBhEcMhqH2hr2qgDsoZvvW-46XYAqKOCz_g17JV06TKrD9BQYk7kyPSDs68salgmQ-IvQQLNu8wJ3lCGwisEdhIzK1FaCYAR8ow6sghu5KfklNhehT3tG9k63g13PkgV_YuE2Lxh2SjAvbO1FX_7NY7CPQLPRKNStcLp267lwKBCN7WogGZ6DDYPwnonfut_XpOFjl_Anb1RWjXZKinMZqswrOxsfyxWqXWzT8uwERyWsNHVkqAUBhHDOrxr8Nkll3jKDYWFA4n1KsVAeW-b54b7V9wEarCDqopd32YdzBf7rSOy1dHYHC2sjQA7bAGVzkcvqUkWUhalb5D1ELhskCOZSPu19mxlUqIQBIaGtJq1Prjghoh_zrpSraE3t1rFVJB3AeHloHpSzhAFE2XFgBkgXCJgwnb8NUcCuilXUrM_fKGLDuHq-MYPUydvozbrU5IJRJmZa3OdDzv5gCx1T3bsRbxJnnlT502763efaQmAZX4rdoiOivbmzzT0EXC2h5nWdilGPguprqvzaka_1NGfROBwMIM1YxKcdGQqY3k6AIe5KqSRBBTRsJiL8mB2xnaOP4HL3KR-AnxC-CHeCVGC9JwFTpRfe3gV0iPvEkSSN-CIbeEYQW1JB3JLCCIGTMBmL5TEQSW-Tzb8cpYWZX7Jwd0TV1iGYoaequ5tZ6VYLGJ1vJDnoy

<Go to ISI>://WOS:000573429100023

<Go to ISI>://WOS:000755365100001

<Go to ISI>://WOS:000475666300016

<Go to ISI>://WOS:000439891500009

https://www.ncbi.nlm.nih.gov/pubmed/36402244  https://www.sciencedirect.com/science/article/pii/S0016648022001915?via%3Dihub

<Go to ISI>://WOS:000384856200023

https://www.ncbi.nlm.nih.gov/pubmed/36126358  https://www.sciencedirect.com/science/article/pii/S0018506X22001556?via%3Dihub

<Go to ISI>://WOS:000508647600001

<Go to ISI>://WOS:000605905300003

<Go to ISI>://WOS:000605410000001

<Go to ISI>://WOS:000573182100002

https://www.ncbi.nlm.nih.gov/pubmed/36341779  https://www.sciencedirect.com/science/article/pii/S0041008X22004409?via%3Dihub

<Go to ISI>://WOS:000355100900003

<Go to ISI>://WOS:000527892200021

https://www.ncbi.nlm.nih.gov/pubmed/22204803

<Go to ISI>://WOS:000502294400021

https://www.ncbi.nlm.nih.gov/pubmed/22331678

<Go to ISI>://WOS:000375519600019

<Go to ISI>://WOS:000431501900005

<Go to ISI>://WOS:000375412500008

<Go to ISI>://WOS:000387615200079

https://www.ncbi.nlm.nih.gov/pubmed/36933271  https://www.sciencedirect.com/science/article/pii/S0306453023000537?via%3Dihub

<Go to ISI>://WOS:000440935900001

<Go to ISI>://WOS:000845981000001

<Go to ISI>://WOS:000697515300002

<Go to ISI>://WOS:000525950100107

<Go to ISI>://WOS:000350927500003



<Go to ISI>://WOS:000352848900005

<Go to ISI>://WOS:000336694800001

https://www.ncbi.nlm.nih.gov/pubmed/27695633

<Go to ISI>://WOS:000408249700011

https://www.ncbi.nlm.nih.gov/pubmed/24379187

https://www.ncbi.nlm.nih.gov/pubmed/23077667

https://www.ncbi.nlm.nih.gov/pubmed/23585140

<Go to ISI>://WOS:000371938100016

<Go to ISI>://WOS:000345965500027

https://www.ncbi.nlm.nih.gov/pubmed/23019328

https://www.ncbi.nlm.nih.gov/pubmed/23577075

<Go to ISI>://WOS:000416503900010

<Go to ISI>://WOS:000668095300002

<Go to ISI>://WOS:000381781600009

<Go to ISI>://WOS:000386774400033

<Go to ISI>://WOS:000608488200012

https://www.ncbi.nlm.nih.gov/pubmed/22916194

<Go to ISI>://WOS:000372770300010

https://www.ncbi.nlm.nih.gov/pubmed/36938502  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10019762/pdf/pgad055.pdf

<Go to ISI>://WOS:000360840000004

<Go to ISI>://WOS:000467566300003

<Go to ISI>://WOS:000354967000001

<Go to ISI>://WOS:000356100900023

<Go to ISI>://WOS:000425756100004

<Go to ISI>://WOS:000444070700011

<Go to ISI>://WOS:000361527100009

<Go to ISI>://WOS:000501409600001

<Go to ISI>://WOS:000355848900048

<Go to ISI>://WOS:000388544600007

<Go to ISI>://WOS:000370886100011

<Go to ISI>://WOS:000353957700006

https://www.ncbi.nlm.nih.gov/pubmed/36454701  https://journals.physiology.org/doi/pdf/10.1152/ajprenal.00123.2022

<Go to ISI>://WOS:000361144700007

<Go to ISI>://WOS:000633902500001

<Go to ISI>://WOS:000343740700020

https://www.ncbi.nlm.nih.gov/pubmed/24361074

https://www.ncbi.nlm.nih.gov/pubmed/23593491

https://www.ncbi.nlm.nih.gov/pubmed/23887378

<Go to ISI>://WOS:000365694800019

<Go to ISI>://WOS:000473684200004

<Go to ISI>://WOS:000359875000011

<Go to ISI>://WOS:000508870500015

<Go to ISI>://WOS:000400206200032

<Go to ISI>://WOS:000453552500003

<Go to ISI>://WOS:000387084200023

<Go to ISI>://WOS:000345558100104

https://www.ncbi.nlm.nih.gov/pubmed/28401035

<Go to ISI>://WOS:000435227700010

<Go to ISI>://WOS:000355701800005

<Go to ISI>://WOS:000367187200012



https://www.ncbi.nlm.nih.gov/pubmed/24478067

<Go to ISI>://WOS:000379517300012

<Go to ISI>://WOS:000342479800016

<Go to ISI>://WOS:000402441800014

<Go to ISI>://WOS:000366626000026

<Go to ISI>://WOS:000380716200004

<Go to ISI>://WOS:000492802000026

<Go to ISI>://WOS:000390069100001

<Go to ISI>://WOS:000556572200001

<Go to ISI>://WOS:000600756700015

https://www.ncbi.nlm.nih.gov/pubmed/23582662

<Go to ISI>://WOS:000632527600005

<Go to ISI>://WOS:000353957300008

https://www.ncbi.nlm.nih.gov/pubmed/23341903

<Go to ISI>://WOS:000522454500244

<Go to ISI>://WOS:000392989000001

<Go to ISI>://WOS:000353545000006

<Go to ISI>://WOS:000571777700001

<Go to ISI>://WOS:000444733000020

<Go to ISI>://WOS:000649146500002

https://www.ncbi.nlm.nih.gov/pubmed/36202961

<Go to ISI>://WOS:000410881800005

<Go to ISI>://WOS:000517350500019

<Go to ISI>://WOS:000500878600001

https://www.ncbi.nlm.nih.gov/pubmed/33139570

https://www.ncbi.nlm.nih.gov/pubmed/22912796

https://www.ncbi.nlm.nih.gov/pubmed/34045505

<Go to ISI>://WOS:000447799800010

https://www.ncbi.nlm.nih.gov/pubmed/23226244

https://www.ncbi.nlm.nih.gov/pubmed/28270441

https://www.ncbi.nlm.nih.gov/pubmed/23152498

<Go to ISI>://WOS:000452580700002

<Go to ISI>://WOS:000368950400006

https://www.ncbi.nlm.nih.gov/pubmed/35123491

<Go to ISI>://WOS:000351231600041

<Go to ISI>://WOS:000413280900036

<Go to ISI>://WOS:000357279900035

https://www.ncbi.nlm.nih.gov/pubmed/36434066

<Go to ISI>://WOS:000708455000001

<Go to ISI>://WOS:000406470900009

<Go to ISI>://WOS:000458342900017

<Go to ISI>://WOS:000412696300017

https://www.ncbi.nlm.nih.gov/pubmed/35861543

https://www.ncbi.nlm.nih.gov/pubmed/24425864

<Go to ISI>://WOS:000464814500020

https://www.ncbi.nlm.nih.gov/pubmed/29075653

<Go to ISI>://WOS:000400537700010

<Go to ISI>://WOS:000486888400232

https://www.ncbi.nlm.nih.gov/pubmed/22941773



<Go to ISI>://WOS:000374773500017

<Go to ISI>://WOS:000634140700001

<Go to ISI>://WOS:000747157900001

<Go to ISI>://WOS:000452539100150

<Go to ISI>://WOS:000438170300020

<Go to ISI>://WOS:000466497700002

<Go to ISI>://WOS:000574648900005

<Go to ISI>://WOS:000442597400002

<Go to ISI>://WOS:000502486700001

https://www.ncbi.nlm.nih.gov/pubmed/35934787

https://www.ncbi.nlm.nih.gov/pubmed/23552739

https://www.ncbi.nlm.nih.gov/pubmed/22101830

https://www.ncbi.nlm.nih.gov/pubmed/21768098

<Go to ISI>://WOS:000431281900023

<Go to ISI>://WOS:000525294000013

<Go to ISI>://WOS:000475411700007

<Go to ISI>://WOS:000353211700136

<Go to ISI>://WOS:000357590200001

<Go to ISI>://WOS:000756507500002

<Go to ISI>://WOS:000635080100001

<Go to ISI>://WOS:000400988200015

https://www.ncbi.nlm.nih.gov/pubmed/35892291

<Go to ISI>://WOS:000435358600042

<Go to ISI>://WOS:000398112200004

<Go to ISI>://WOS:000355661300011

<Go to ISI>://WOS:000657828300001

https://www.ncbi.nlm.nih.gov/pubmed/35168074

<Go to ISI>://WOS:000360655000010

<Go to ISI>://WOS:000697689200032

<Go to ISI>://WOS:000512887400021

<Go to ISI>://WOS:000418110600058

<Go to ISI>://WOS:000637727800001

<Go to ISI>://WOS:000512303100003

<Go to ISI>://WOS:000392733500005

https://www.ncbi.nlm.nih.gov/pubmed/24383321

<Go to ISI>://WOS:000411064100007

<Go to ISI>://WOS:000357532500011

<Go to ISI>://WOS:000410875400015

https://www.ncbi.nlm.nih.gov/pubmed/27102545

https://www.ncbi.nlm.nih.gov/pubmed/22820142

<Go to ISI>://WOS:000484573500008

<Go to ISI>://WOS:000423186000020

https://www.ncbi.nlm.nih.gov/pubmed/35751644

https://www.ncbi.nlm.nih.gov/pubmed/35883727

https://www.ncbi.nlm.nih.gov/pubmed/35637461

<Go to ISI>://WOS:000759207400016

<Go to ISI>://WOS:000430430600001



https://www.mdpi.com/2079-6382/12/5/826

<Go to ISI>://WOS:000416489200012

<Go to ISI>://WOS:000675854400002

<Go to ISI>://WOS:000404720700004

<Go to ISI>://WOS:000377937500022

<Go to ISI>://WOS:000414905400008

<Go to ISI>://WOS:000662362600001

https://www.ncbi.nlm.nih.gov/pubmed/36548857

<Go to ISI>://WOS:000404369100023

<Go to ISI>://WOS:000443724100022

https://www.ncbi.nlm.nih.gov/pubmed/34045461

https://www.ncbi.nlm.nih.gov/pubmed/37078028

<Go to ISI>://WOS:000468708200021

https://www.ncbi.nlm.nih.gov/pubmed/34378418

<Go to ISI>://WOS:000360437700063

<Go to ISI>://WOS:000377752800001

<Go to ISI>://WOS:000365141900004

<Go to ISI>://WOS:000338430700094

<Go to ISI>://WOS:000351320700011

<Go to ISI>://WOS:000390267300002

<Go to ISI>://WOS:000424400000089

<Go to ISI>://WOS:000489184200084

<Go to ISI>://WOS:000609502400029

<Go to ISI>://WOS:000397259000085

<Go to ISI>://WOS:000527848300007

<Go to ISI>://WOS:000745658500001

<Go to ISI>://WOS:000380625700004

https://www.ncbi.nlm.nih.gov/pubmed/36076483

<Go to ISI>://WOS:000441747200005

<Go to ISI>://WOS:000510628500003

https://www.ncbi.nlm.nih.gov/pubmed/36007889

<Go to ISI>://WOS:000610383600001

<Go to ISI>://WOS:000385655500013

https://www.ncbi.nlm.nih.gov/pubmed/34816137

<Go to ISI>://WOS:000693215800002

<Go to ISI>://WOS:000460972500001

<Go to ISI>://WOS:000608856300024

<Go to ISI>://WOS:000611840200001

<Go to ISI>://WOS:000424732700075

<Go to ISI>://WOS:000460125800024

https://www.ncbi.nlm.nih.gov/pubmed/35618411

https://www.ncbi.nlm.nih.gov/pubmed/28345452

https://www.ncbi.nlm.nih.gov/pubmed/35170337

https://www.ncbi.nlm.nih.gov/pubmed/36563662  https://www.sciencedirect.com/science/article/pii/S0092867422015045?via%3Dihub

<Go to ISI>://WOS:000355091800017

https://www.ncbi.nlm.nih.gov/pubmed/35100325

<Go to ISI>://WOS:000632667400008

<Go to ISI>://WOS:000348167700042

https://www.ncbi.nlm.nih.gov/pubmed/37076584

<Go to ISI>://WOS:000730109700002



<Go to ISI>://WOS:000711296300001

<Go to ISI>://WOS:000412361700022

<Go to ISI>://WOS:000486411500017

<Go to ISI>://WOS:000429789400018

<Go to ISI>://WOS:000346977900013

<Go to ISI>://WOS:000396976200003

<Go to ISI>://WOS:000406580400004

https://www.ncbi.nlm.nih.gov/pubmed/23606515

<Go to ISI>://WOS:000544495900031

<Go to ISI>://WOS:000424096500019

<Go to ISI>://WOS:000667505700013

<Go to ISI>://WOS:000394441100013

<Go to ISI>://WOS:000454423300022

<Go to ISI>://WOS:000630014700032

<Go to ISI>://WOS:000365059300014

<Go to ISI>://WOS:000724905800003

<Go to ISI>://WOS:000374268300007

<Go to ISI>://WOS:000607653800003

<Go to ISI>://WOS:000756310200002

<Go to ISI>://WOS:000666121200001

<Go to ISI>://WOS:000514091000012

<Go to ISI>://WOS:000411059300048

https://www.ncbi.nlm.nih.gov/pubmed/26997631

<Go to ISI>://WOS:000461566100008

<Go to ISI>://WOS:000471861600016

https://www.ncbi.nlm.nih.gov/pubmed/24257693

<Go to ISI>://WOS:000616196300038

<Go to ISI>://WOS:000663770500005

https://doi.org/10.1007/s12274-022-4525-x

<Go to ISI>://WOS:000427591500016

<Go to ISI>://WOS:000457470200009

<Go to ISI>://WOS:000453381700028

<Go to ISI>://WOS:000452569300005

<Go to ISI>://WOS:000367868500034

<Go to ISI>://WOS:000364284100001

https://www.ncbi.nlm.nih.gov/pubmed/37047059

<Go to ISI>://WOS:000755070800001

<Go to ISI>://WOS:000430306400002

<Go to ISI>://WOS:000460849000005

<Go to ISI>://WOS:000646896300032

<Go to ISI>://WOS:000503878600046

<Go to ISI>://WOS:000438849600001

<Go to ISI>://WOS:000415806800019

<Go to ISI>://WOS:000336011400002

<Go to ISI>://WOS:000668766900010

<Go to ISI>://WOS:000524293700048

https://www.ncbi.nlm.nih.gov/pubmed/35328821

<Go to ISI>://WOS:000783634000004



<Go to ISI>://WOS:000445616300037

<Go to ISI>://WOS:000582719300001

https://www.ncbi.nlm.nih.gov/pubmed/35597525

<Go to ISI>://WOS:000410014400003

<Go to ISI>://WOS:000663005100002

https://www.ncbi.nlm.nih.gov/pubmed/36382656

https://www.ncbi.nlm.nih.gov/pubmed/36559124

https://www.ncbi.nlm.nih.gov/pubmed/36572735

https://www.ncbi.nlm.nih.gov/pubmed/36049063

<Go to ISI>://WOS:000424401400004

<Go to ISI>://WOS:000645563900007

<Go to ISI>://WOS:000827900800004

https://www.ncbi.nlm.nih.gov/pubmed/35981411

<Go to ISI>://WOS:000209703800034

<Go to ISI>://WOS:000483703800041

<Go to ISI>://WOS:000436549200047

<Go to ISI>://WOS:000536491700029

<Go to ISI>://WOS:000490955500001

https://www.ncbi.nlm.nih.gov/pubmed/36155275

<Go to ISI>://WOS:000508115900001

<Go to ISI>://WOS:000681318000024

<Go to ISI>://WOS:000459951600015

<Go to ISI>://WOS:000373418900023

<Go to ISI>://WOS:000489734400001

<Go to ISI>://WOS:000681256000001

<Go to ISI>://WOS:000566899200005

<Go to ISI>://WOS:000715973500001

https://www.ncbi.nlm.nih.gov/pubmed/33373329

<Go to ISI>://WOS:000646903300015

<Go to ISI>://WOS:000367483800026

<Go to ISI>://WOS:000407945700004

<Go to ISI>://WOS:000518159900027

<Go to ISI>://WOS:000415239800017

<Go to ISI>://WOS:000419534900075

<Go to ISI>://WOS:000504866900033

https://www.ncbi.nlm.nih.gov/pubmed/23238728

<Go to ISI>://WOS:000348822600028

<Go to ISI>://WOS:000355887500009

<Go to ISI>://WOS:000377466200032

https://www.ncbi.nlm.nih.gov/pubmed/28263828

<Go to ISI>://WOS:000520056900014

<Go to ISI>://WOS:000347226400001

<Go to ISI>://WOS:000405835800005

<Go to ISI>://WOS:000786582400003

<Go to ISI>://WOS:000826439700014

<Go to ISI>://WOS:000441121200001

<Go to ISI>://WOS:000403328700021

<Go to ISI>://WOS:000501387700022

<Go to ISI>://WOS:000549274200001

<Go to ISI>://WOS:000354522900026



https://www.ncbi.nlm.nih.gov/pubmed/24312476

<Go to ISI>://WOS:000347590700009

https://www.ncbi.nlm.nih.gov/pubmed/23037872

<Go to ISI>://WOS:000386628000017

https://www.ncbi.nlm.nih.gov/pubmed/24440345

https://www.ncbi.nlm.nih.gov/pubmed/35767743

https://www.ncbi.nlm.nih.gov/pubmed/35767743

<Go to ISI>://WOS:000393503500026

<Go to ISI>://WOS:000366228400013

<Go to ISI>://WOS:000575612000001

<Go to ISI>://WOS:000489166300038

<Go to ISI>://WOS:000474428100008

<Go to ISI>://WOS:000392079200001

<Go to ISI>://WOS:000502274600144

<Go to ISI>://WOS:000385576800035

https://www.ncbi.nlm.nih.gov/pubmed/34442284

<Go to ISI>://WOS:000517664400028

<Go to ISI>://WOS:000365423100009

<Go to ISI>://WOS:000646760600002

https://www.ncbi.nlm.nih.gov/pubmed/34165516

https://www.ncbi.nlm.nih.gov/pubmed/36091594

https://www.sciencedirect.com/science/article/pii/S002364382300018X

https://www.ncbi.nlm.nih.gov/pubmed/35074590

https://www.ncbi.nlm.nih.gov/pubmed/36842297

<Go to ISI>://WOS:000509884700018

<Go to ISI>://WOS:000577187800003

<Go to ISI>://WOS:000563052800010

<Go to ISI>://WOS:000482214200027

<Go to ISI>://WOS:000686526100009

https://www.ncbi.nlm.nih.gov/pubmed/36309205  https://www.sciencedirect.com/science/article/pii/S0303720722002568?via%3Dihub

<Go to ISI>://WOS:000504649500012

https://www.ncbi.nlm.nih.gov/pubmed/36774699  https://www.sciencedirect.com/science/article/pii/S0018506X23000223?via%3Dihub

<Go to ISI>://WOS:000491241800100

<Go to ISI>://WOS:000536441300001

<Go to ISI>://WOS:000407929900006

<Go to ISI>://WOS:000616146700001

https://www.ncbi.nlm.nih.gov/pubmed/35335632

<Go to ISI>://WOS:000444782300004

<Go to ISI>://WOS:000775764400001

<Go to ISI>://WOS:000381480400001

<Go to ISI>://WOS:000439952400088

https://www.ncbi.nlm.nih.gov/pubmed/35696781

<Go to ISI>://WOS:000630865900001



https://doi.org/10.1007/s10682-022-10218-0

<Go to ISI>://WOS:000425374400008

https://www.ncbi.nlm.nih.gov/pubmed/35617113

<Go to ISI>://WOS:000407416400012

<Go to ISI>://WOS:000350530700016

<Go to ISI>://WOS:000474026900004

<Go to ISI>://WOS:000676333500001

https://www.ncbi.nlm.nih.gov/pubmed/34573443

<Go to ISI>://WOS:000542035700038

https://www.ncbi.nlm.nih.gov/pubmed/37146971

<Go to ISI>://WOS:000369958400002

<Go to ISI>://WOS:000454186700009

https://www.ncbi.nlm.nih.gov/pubmed/34343192

<Go to ISI>://WOS:000684069400001

https://www.ncbi.nlm.nih.gov/pubmed/35502708

https://www.ncbi.nlm.nih.gov/pubmed/35790133

https://www.ncbi.nlm.nih.gov/pubmed/35606540

<Go to ISI>://WOS:000811840100001

https://www.sciencedirect.com/science/article/pii/S2773093X22000113

<Go to ISI>://WOS:000412196000036

<Go to ISI>://WOS:000496315000035

<Go to ISI>://WOS:000746175600004

<Go to ISI>://WOS:000382395300001

<Go to ISI>://WOS:000593774200001

https://www.ncbi.nlm.nih.gov/pubmed/37237905

https://www.ncbi.nlm.nih.gov/pubmed/27010955

https://www.ncbi.nlm.nih.gov/pubmed/37166450

<Go to ISI>://WOS:000569089400009

<Go to ISI>://WOS:000380153800018

https://www.ncbi.nlm.nih.gov/pubmed/26964498

<Go to ISI>://WOS:000373113900074

https://www.ncbi.nlm.nih.gov/pubmed/35789794

<Go to ISI>://WOS:000432906800029

<Go to ISI>://WOS:000429586400102

<Go to ISI>://WOS:000487002100032

<Go to ISI>://WOS:000359173200029

<Go to ISI>://WOS:000371183500002

<Go to ISI>://WOS:000437387800012

<Go to ISI>://WOS:000744736500001

<Go to ISI>://WOS:000491207500014

<Go to ISI>://WOS:000647166200002

<Go to ISI>://WOS:000478105500021

<Go to ISI>://WOS:000386716900032

<Go to ISI>://WOS:000438170300009

<Go to ISI>://WOS:000348178700015

<Go to ISI>://WOS:000594659100001



<Go to ISI>://WOS:000378764900004

<Go to ISI>://WOS:000441367800050

<Go to ISI>://WOS:000399506300008

<Go to ISI>://WOS:000385291600003

<Go to ISI>://WOS:000389389700043

<Go to ISI>://WOS:000561046700006

<Go to ISI>://WOS:000526558900002

<Go to ISI>://WOS:000426045700019

<Go to ISI>://WOS:000451859000001

<Go to ISI>://WOS:000513240200003

<Go to ISI>://WOS:000426956300006

<Go to ISI>://WOS:000400996000007

<Go to ISI>://WOS:000711000100001

https://www.ncbi.nlm.nih.gov/pubmed/35841629

https://www.ncbi.nlm.nih.gov/pubmed/35841629

<Go to ISI>://WOS:000785106400001

https://www.ncbi.nlm.nih.gov/pubmed/23896702

<Go to ISI>://WOS:000622275900001

<Go to ISI>://WOS:000379132900001

<Go to ISI>://WOS:000785560300001

<Go to ISI>://WOS:000345900300024

<Go to ISI>://WOS:000647938000001

<Go to ISI>://WOS:000661942500007

https://www.ncbi.nlm.nih.gov/pubmed/34330326

https://www.ncbi.nlm.nih.gov/pubmed/35949393

<Go to ISI>://WOS:000659979900001

<Go to ISI>://WOS:000392895300013

<Go to ISI>://WOS:000556986200016

<Go to ISI>://WOS:000413405400019

<Go to ISI>://WOS:000418313100008

<Go to ISI>://WOS:000461637300010

<Go to ISI>://WOS:000376882500036

<Go to ISI>://WOS:000435440600019

<Go to ISI>://WOS:000392133200002

<Go to ISI>://WOS:000404728900013

<Go to ISI>://WOS:000738615300003

<Go to ISI>://WOS:000581561900013

https://www.ncbi.nlm.nih.gov/pubmed/35947831

<Go to ISI>://WOS:000470942900014

<Go to ISI>://WOS:000412845100002

https://www.ncbi.nlm.nih.gov/pubmed/36592755

https://www.ncbi.nlm.nih.gov/pubmed/35164118

<Go to ISI>://WOS:000497173800001

https://www.ncbi.nlm.nih.gov/pubmed/25833778



<Go to ISI>://WOS:000780141600024

https://www.ncbi.nlm.nih.gov/pubmed/36592754

<Go to ISI>://WOS:000390981000035

<Go to ISI>://WOS:000357419000015

<Go to ISI>://WOS:000715338400001

<Go to ISI>://WOS:000566294900005

<Go to ISI>://WOS:000444076500016

<Go to ISI>://WOS:000534347800001

<Go to ISI>://WOS:000472241700071

<Go to ISI>://WOS:000617202300043

<Go to ISI>://WOS:000459314500006

https://www.ncbi.nlm.nih.gov/pubmed/37149993

<Go to ISI>://WOS:000747498600001

<Go to ISI>://WOS:000442705500016

https://www.ncbi.nlm.nih.gov/pubmed/34999566

<Go to ISI>://WOS:000392125700001

<Go to ISI>://WOS:000630898500001

<Go to ISI>://WOS:000704700500005

https://www.ncbi.nlm.nih.gov/pubmed/34979319

<Go to ISI>://WOS:000474678300030

<Go to ISI>://WOS:000474280700001

<Go to ISI>://WOS:000701184500002

<Go to ISI>://WOS:000818446900007

<Go to ISI>://WOS:000497204000001

https://www.ncbi.nlm.nih.gov/pubmed/36472720

<Go to ISI>://WOS:000697697400006

<Go to ISI>://WOS:000504519700009

<Go to ISI>://WOS:000686759600010

<Go to ISI>://WOS:000658635900015

<Go to ISI>://WOS:000417884500008

<Go to ISI>://WOS:000496751100007

https://www.ncbi.nlm.nih.gov/pubmed/37139900

<Go to ISI>://WOS:000689682200012

https://www.ncbi.nlm.nih.gov/pubmed/36367732  https://watermark.silverchair.com/bqac188.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAt4wggLaBgkqhkiG9w0BBwagggLLMIICxwIBADCCAsAGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMntGthmRyeVR7XmISAgEQgIICkUfsoyNdftAoGzVdyDv4PLEz-fdCHGCOzAFFoxjyZ_LOBPaEpf-aOLK4kaXHduDy_J1yY_RHwGXwM5CNW8gm-pETMtrzN6bOODCSRvT-jfsJwRii6ZgSkgg3zrFqxbq2A-UJ8VG_Sr4U3uOYm2HelYFrjn6iv0CaCAWw40meIG19WLmv303nomOFLb986NT8U0ZQKniTmj688x72t6zmVmGgpF_6hRxLTVVZOkpuOgfYyEqJ7gNj8QXtEfW_QX8JGnriDoVvHLAKts0PcSy1yeOZJJ5CW7nv5m9CcTfOwWmFR6kiN3VZC1akRkfeKXwNsetO7GQlkFSt0-wrME6XbSAE13y1qksXHDMxBSURAVrjw1ejGkrzvTUSWeR-unAQRPTmlqa4NO8Ne4kizLRJVIukzUKgFbtJpBs8R-mg4nwsiDV4pNyf70eGzTCk14olUIFQbJxLgEQ6qyQDFMQbeqFwayMWP-KOT4gvjKvSovxRe2LQbnJJLpdCbAIM2Nm8R4REt9gqYvqybKcV4fzEuuErQGU3fJW2uIXI1dVGn-9pvZvELt1RKGa_wIX3id3GH2-52TMB6PaCMBGIu0_fv0dvkx7yIVPOHW2la6QYfo0th7f1DNSkzSDt821Ksj2qeCPNJv32b5mwV8ncjut_0YGJf2nZKe5r3ziNy_RmNg0upX-I0R-y9da8oTlp8zY3XuLGfzgDsJAkGjMXDOuGpF9VyLAj6qA29p6DtGlVqRgpwGBMaxE0A1X2PR6Nv8g45h

https://www.ncbi.nlm.nih.gov/pubmed/36756369

<Go to ISI>://WOS:000675274800023

<Go to ISI>://WOS:000616120100001

https://www.ncbi.nlm.nih.gov/pubmed/34140610

<Go to ISI>://WOS:000631926600001

<Go to ISI>://WOS:000710612900002

<Go to ISI>://WOS:000459565800015

<Go to ISI>://WOS:000819949000002

<Go to ISI>://WOS:000380346200012

<Go to ISI>://WOS:000512779300020

https://www.ncbi.nlm.nih.gov/pubmed/35895759

<Go to ISI>://WOS:000488887500075

<Go to ISI>://WOS:000391647800010

https://www.ncbi.nlm.nih.gov/pubmed/37012320



<Go to ISI>://WOS:000582277000011

<Go to ISI>://WOS:000653088500012

<Go to ISI>://WOS:000413877300011

<Go to ISI>://WOS:000430382700009

<Go to ISI>://WOS:000397360100003

<Go to ISI>://WOS:000399955600037

<Go to ISI>://WOS:000356237200013

<Go to ISI>://WOS:000524358800002

<Go to ISI>://WOS:000450943200001

<Go to ISI>://WOS:000368740400001

<Go to ISI>://WOS:000372558200007

<Go to ISI>://WOS:000393770800009

<Go to ISI>://WOS:000441488500039

<Go to ISI>://WOS:000605603800026

<Go to ISI>://WOS:000385018400019

https://doi.org/10.1111/jphp.12914  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6033094/pdf/JPHP-70-929.pdf

<Go to ISI>://WOS:000440123500023

<Go to ISI>://WOS:000395891100001

<Go to ISI>://WOS:000510769000002

<Go to ISI>://WOS:000663025200001

<Go to ISI>://WOS:000811566200006

<Go to ISI>://WOS:000658740700020

<Go to ISI>://WOS:000393538500008

<Go to ISI>://WOS:000539577200112

<Go to ISI>://WOS:000440978100006

<Go to ISI>://WOS:000460119500009

https://www.ncbi.nlm.nih.gov/pubmed/28544399

<Go to ISI>://WOS:000414236600018

<Go to ISI>://WOS:000451883100001

https://www.ncbi.nlm.nih.gov/pubmed/35278409

<Go to ISI>://WOS:000618544200011

<Go to ISI>://WOS:000733325500001

<Go to ISI>://WOS:000672370200001

https://www.ncbi.nlm.nih.gov/pubmed/35882087

https://www.ncbi.nlm.nih.gov/pubmed/36770987

<Go to ISI>://WOS:000387231300054

<Go to ISI>://WOS:000357031200011

<Go to ISI>://WOS:000387816100001

<Go to ISI>://WOS:000690871000007

<Go to ISI>://WOS:000632036300003

<Go to ISI>://WOS:000423556900016

<Go to ISI>://WOS:000562888500022

<Go to ISI>://WOS:000518490100004

<Go to ISI>://WOS:000715827400001



<Go to ISI>://WOS:000469215400004

<Go to ISI>://WOS:000564263800014

https://www.ncbi.nlm.nih.gov/pubmed/34122722

<Go to ISI>://WOS:000594185500005

<Go to ISI>://WOS:000553559400002

https://www.ncbi.nlm.nih.gov/pubmed/37082746

<Go to ISI>://WOS:000613434300038

<Go to ISI>://WOS:000466823700002

<Go to ISI>://WOS:000383292700015

<Go to ISI>://WOS:000585221000001

<Go to ISI>://WOS:000412465800014

<Go to ISI>://WOS:000389086800050

https://www.ncbi.nlm.nih.gov/pubmed/37047116

<Go to ISI>://WOS:000383884200018

https://www.ncbi.nlm.nih.gov/pubmed/36694204

<Go to ISI>://WOS:000648552600012

<Go to ISI>://WOS:000380059000004

<Go to ISI>://WOS:000646691800021

<Go to ISI>://WOS:000448821300102

<Go to ISI>://WOS:000605761500007

<Go to ISI>://WOS:000724178300001

https://www.mdpi.com/2673-5636/4/1/16

<Go to ISI>://WOS:000610948900001

<Go to ISI>://WOS:000502620000001

<Go to ISI>://WOS:000527696000001

https://www.ncbi.nlm.nih.gov/pubmed/35475622

<Go to ISI>://WOS:000609458000001

<Go to ISI>://WOS:000500927700006

https://www.ncbi.nlm.nih.gov/pubmed/36604469

https://www.ncbi.nlm.nih.gov/pubmed/36540013  https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/1346-8138.16670?download=true

https://www.ncbi.nlm.nih.gov/pubmed/36125053

<Go to ISI>://WOS:000771231200010

<Go to ISI>://WOS:000528534600043

https://www.ncbi.nlm.nih.gov/pubmed/36358589

<Go to ISI>://WOS:000572460900001

<Go to ISI>://WOS:000632309700005

<Go to ISI>://WOS:000430764800006

<Go to ISI>://WOS:000345255000001

<Go to ISI>://WOS:000411302200002

<Go to ISI>://WOS:000459094800045

<Go to ISI>://WOS:000861053900004

<Go to ISI>://WOS:000415771000002

<Go to ISI>://WOS:000411775700010

<Go to ISI>://WOS:000530992300001

<Go to ISI>://WOS:000507003800001

<Go to ISI>://WOS:000712788500001

<Go to ISI>://WOS:000368943900019

<Go to ISI>://WOS:000811871300002

<Go to ISI>://WOS:000579490400008



<Go to ISI>://WOS:000590677200010

<Go to ISI>://WOS:000381844700044

<Go to ISI>://WOS:000390502200053

https://www.ncbi.nlm.nih.gov/pubmed/37004512

<Go to ISI>://WOS:000576404500003

https://www.ncbi.nlm.nih.gov/pubmed/33505354

<Go to ISI>://WOS:000562478400016

<Go to ISI>://WOS:000483706700010

https://www.ncbi.nlm.nih.gov/pubmed/24321336

<Go to ISI>://WOS:000359037800032

https://www.ncbi.nlm.nih.gov/pubmed/24304377

<Go to ISI>://WOS:000657299100001

<Go to ISI>://WOS:000360005600006

<Go to ISI>://WOS:000629622000007

<Go to ISI>://WOS:000608700800001

<Go to ISI>://WOS:000452464300001

https://www.ncbi.nlm.nih.gov/pubmed/35727855

<Go to ISI>://WOS:000510725400001

https://www.ncbi.nlm.nih.gov/pubmed/34479564

<Go to ISI>://WOS:000512348000012

https://www.ncbi.nlm.nih.gov/pubmed/36442297

https://www.ncbi.nlm.nih.gov/pubmed/37166992

https://www.ncbi.nlm.nih.gov/pubmed/35817959

https://www.ncbi.nlm.nih.gov/pubmed/36943884  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10068786/pdf/pnas.202211047.pdf

https://www.ncbi.nlm.nih.gov/pubmed/35108342

https://www.ncbi.nlm.nih.gov/pubmed/36943864

https://www.ncbi.nlm.nih.gov/pubmed/36966392

https://www.ncbi.nlm.nih.gov/pubmed/36070769  https://www.sciencedirect.com/science/article/pii/S1074761322003995?via%3Dihub

<Go to ISI>://WOS:000685211100011

<Go to ISI>://WOS:000632647600006

<Go to ISI>://WOS:000554533700007

https://www.ncbi.nlm.nih.gov/pubmed/36229599  https://www.nature.com/articles/s41401-022-01002-5.pdf

<Go to ISI>://WOS:000744054700001

https://www.ncbi.nlm.nih.gov/pubmed/34057477

<Go to ISI>://WOS:000504430800001

<Go to ISI>://WOS:000822391900001

https://www.ncbi.nlm.nih.gov/pubmed/36190409

<Go to ISI>://WOS:000632647600007

https://www.ncbi.nlm.nih.gov/pubmed/36750095

https://www.ncbi.nlm.nih.gov/pubmed/36593311  https://www.nature.com/articles/s41594-022-00862-z.pdf

https://www.ncbi.nlm.nih.gov/pubmed/36966335

<Go to ISI>://WOS:000534374400039

https://www.ncbi.nlm.nih.gov/pubmed/36072257

https://www.ncbi.nlm.nih.gov/pubmed/36076481

<Go to ISI>://WOS:000351619300011

https://www.ncbi.nlm.nih.gov/pubmed/35918533

<Go to ISI>://WOS:000546582900003

<Go to ISI>://WOS:000615331100001

<Go to ISI>://WOS:000418588900002



<Go to ISI>://WOS:000455199300016

<Go to ISI>://WOS:000339618600044

https://www.ncbi.nlm.nih.gov/pubmed/21606597

<Go to ISI>://WOS:000346700500035

<Go to ISI>://WOS:000377369700169

<Go to ISI>://WOS:000608322400001

<Go to ISI>://WOS:000491300100007

https://www.ncbi.nlm.nih.gov/pubmed/35256761

https://www.ncbi.nlm.nih.gov/pubmed/36922642

https://www.ncbi.nlm.nih.gov/pubmed/35173874

https://www.ncbi.nlm.nih.gov/pubmed/23139632

<Go to ISI>://WOS:000534445600001

https://www.ncbi.nlm.nih.gov/pubmed/23342163

<Go to ISI>://WOS:000681544800001

https://www.ncbi.nlm.nih.gov/pubmed/22664166

<Go to ISI>://WOS:000523338200012

<Go to ISI>://WOS:000341293300023

https://www.ncbi.nlm.nih.gov/pubmed/23026513

https://www.ncbi.nlm.nih.gov/pubmed/22019782

<Go to ISI>://WOS:000360449000001

<Go to ISI>://WOS:000441089200033

<Go to ISI>://WOS:000352179800010

<Go to ISI>://WOS:000675708300001

<Go to ISI>://WOS:000443017000010

https://www.ncbi.nlm.nih.gov/pubmed/35921911

<Go to ISI>://WOS:000341855900048

<Go to ISI>://WOS:000403671700016

<Go to ISI>://WOS:000376144100007

<Go to ISI>://WOS:000659928100002

<Go to ISI>://WOS:000556952700001

<Go to ISI>://WOS:000402051700015

<Go to ISI>://WOS:000422891000093

<Go to ISI>://WOS:000532686200011

<Go to ISI>://WOS:000639311000004

https://www.ncbi.nlm.nih.gov/pubmed/36608287  https://www.tandfonline.com/doi/pdf/10.1080/02701367.2022.2130131

https://www.ncbi.nlm.nih.gov/pubmed/36207374

https://www.ncbi.nlm.nih.gov/pubmed/33120292

<Go to ISI>://WOS:000437809500106

<Go to ISI>://WOS:000351841800021

<Go to ISI>://WOS:000554921800017

<Go to ISI>://WOS:000592914400001

https://www.sciencedirect.com/science/article/pii/S1569904823000277

<Go to ISI>://WOS:000601141700009

<Go to ISI>://WOS:000428260000008

<Go to ISI>://WOS:000597157600025

<Go to ISI>://WOS:000593091900001

<Go to ISI>://WOS:000535574200039



https://www.ncbi.nlm.nih.gov/pubmed/35613593

<Go to ISI>://WOS:000540764600016

<Go to ISI>://WOS:000633842800001

<Go to ISI>://WOS:000774199000001

<Go to ISI>://WOS:000409309300161

https://www.ncbi.nlm.nih.gov/pubmed/35772749

<Go to ISI>://WOS:000556394100001

<Go to ISI>://WOS:000507865700050

https://www.ncbi.nlm.nih.gov/pubmed/28469464

<Go to ISI>://WOS:000743021000001

<Go to ISI>://WOS:000516888400017

<Go to ISI>://WOS:000398212000070

<Go to ISI>://WOS:000403673600003

https://www.ncbi.nlm.nih.gov/pubmed/23369694

<Go to ISI>://WOS:000338202600007

https://www.ncbi.nlm.nih.gov/pubmed/36358497  https://mdpi-res.com/d_attachment/antioxidants/antioxidants-11-02125/article_deploy/antioxidants-11-02125-v3.pdf?version=1667536689

<Go to ISI>://WOS:000626481800001

<Go to ISI>://WOS:000348825300004

https://www.ncbi.nlm.nih.gov/pubmed/23567166

<Go to ISI>://WOS:000427216400006

<Go to ISI>://WOS:000364090400010

<Go to ISI>://WOS:000524518900001

<Go to ISI>://WOS:000609893900002

<Go to ISI>://WOS:000584777500001

<Go to ISI>://WOS:000778620900002

<Go to ISI>://WOS:000486313000007

https://www.ncbi.nlm.nih.gov/pubmed/36074941  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9578064/pdf/RAF-22-0039.pdf

<Go to ISI>://WOS:000487856500004

<Go to ISI>://WOS:000699440200001

<Go to ISI>://WOS:000749664600001

<Go to ISI>://WOS:000490957600001

<Go to ISI>://WOS:000556986600001

https://www.ncbi.nlm.nih.gov/pubmed/36389417  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9653054/pdf/peerj-10-14323.pdf

<Go to ISI>://WOS:000635667000001

https://www.ncbi.nlm.nih.gov/pubmed/34058189

https://www.ncbi.nlm.nih.gov/pubmed/34022037

https://www.ncbi.nlm.nih.gov/pubmed/35835816

<Go to ISI>://WOS:000481418900012



Author Address

Univ Salamanca, IBFG, Salamanca, Spain  Hosp Univ Salamanca, Inst Biomed Res Salamanca IBSAL, Salamanca, Spain  Univ Cordoba, Cordoba Maimonides Inst Biomed Res IMIBIC, Cordoba, Spain  Univ Lleida, IRBLleida, Dept Ciencies Med Basiques, Lleida, Spain  Inst Salud Carlos III, CIBERFES, Madrid, Spain

Univ Queensland, Sch Vet Sci, Cetacean Ecol & Acoust Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Agr & Food Sci, Wildlife Endocrinol Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia  Univ Queensland, Australian Inst Bioengn & Nanotechnol, St Lucia, Qld 4072, Australia

Cleveland Metropk Zoo, Dept Conservat & Sci, 3900 Wildlife Way, Cleveland, OH 44109 USA  Cleveland Metropk Zoo, Anim Programs, Cleveland, OH USA  Walt Disney World, Anim Sci & Environm, Disneys Anim Programs, Lake Buena Vista, FL USA

Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  North Carolina State Univ, Coll Agr & Life Sci, Raleigh, NC 27695 USA  Cleveland Metroparks Zoo, Conservat & Sci Dept, Cleveland, OH USA  Chester Zoo, North England Zool Soc, Upton By Chester, Cheshire, England

Univ Illinois, Dept Biol Sci, Chicago, IL 60607 USA  Lincoln Pk Zoo, Davee Ctr Epidemiol & Endocrinol, Chicago, IL 60614 USA  Georgia State Univ, Biol Dept, Atlanta, GA 30302 USA

Disneys Anim Kingdom, Anim Sci & Environm, Anim Programs Admin Bldg,1200 N Savannah Circle E, Lake Buena Vista, FL 32830 USA  Seas Nemo & Friends, Lake Buena Vista, FL 32830 USA  Univ Mississippi, Dept Biomol Sci, University, MS 38677 USA  Arbor Assays LLC, Res & Dev, Ann Arbor, MI 48108 USA  Univ Southern Mississippi, Dept Coastal Sci, Ocean Springs, MS 39564 USA

Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Canal Rd, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Remount Rd, Front Royal, VA 22630 USA  Natl Chung Hsing Univ, Coll Vet Med, Xingda Rd, Taichung 40227, Taiwan  Chiang Mai Univ, Dept Compan Anim & Wildlife Clin, Fac Vet Med, Canal Rd, Chiang Mai 50100, Thailand  Chiang Mai Univ, Ctr Elephant & Wildlife Res, Canal Rd, Chiang Mai 50100, Thailand  Chiang Mai Univ, Dept Food Anim Clin, Fac Vet Med, Canal Rd, Chiang Mai 50100, Thailand

Smithsonian Conservat Biol Inst, Ctr Species Survival, Natl Zool Pk,1500 Remount Rd, Front Royal, VA 22630 USA  George Mason Univ, Dept Environm Sci & Policy, 4400 Univ Dr, Fairfax, VA 22030 USA

Cleveland Metropk Zoo, Conservat & Sci Dept, Cleveland, OH 44109 USA  Case Western Reserve Univ, Dept Biol, Cleveland, OH 44106 USA  Smithsonian Natl Zool Pk, Front Royal, VA 22630 USA  Conservat Biol Inst, Front Royal, VA 22630 USA  North Carolina State Univ, Dept Biol Sci, Raleigh, NC 27695 USA  North Carolina State Univ, Dept Mol Biomed Sci, Raleigh, NC 27695 USA  Smithsonian Mason Sch Conservat, Front Royal, VA 22630 USA  Chester Zoo, North England Zool Soc, Chester CH2 1LH, Cheshire, England  White Oak Conservat, Yulee, FL 32097 USA

1 Department of Companion Animal and Wildlife Clinic, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50100, Thailand 2 Department of Veterinary Biosciences and Veterinary Public Health, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50100, Thailand 3   Cardiopulmonary Clinic, Small Animal Hospital, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50200, Thailand

South East Zoo Alliance Reprod & Conservat, Yulee, FL USA  Dallas Zoo, Dallas, TX USA

Ctr Conservat & Res Endangered Wildlife, Cincinnati, OH 45201 USA

Portland State Univ, Dept Biol, 1719 SW 10th Ave,SRTC Rm 246, Portland, OR 97201 USA  Oregon Zoo, 4001 SW Canyon Rd, Portland, OR 97221 USA  Portland State Univ, Dept Psychol, 1721 SW Broadway,Cramer Hall Rm 317, Portland, OR 97201 USA

Univ Queensland, Sch Agr & Food Sci, Bldg 8117A, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia  Queensland Univ Technol, Fac Hlth, Ctr Immunol & Infect Control, 300 Herston Rd, Herston, Qld 4006, Australia  Queensland Univ Technol, Fac Hlth, Sch Biomed Sci, 300 Herston Rd, Herston, Qld 4006, Australia  Moggill Koala Rehabil Ctr, 55 Priors Pocket Rd, Moggill, Qld 4070, Australia  Univ Autonoma Madrid, Univ Cantoblanco, Fac Biol, Genet Unit, Madrid 28049, Spain

South East Zoo Alliance Reprod & Conservat, 581705 White Oak Rd, Yulee, FL 32097 USA  Ripleys Aquariums, Myrtle Beach, SC USA  Aquarium Pacific, Long Beach, CA USA  Georgia Aquarium, Atlanta, GA USA  Wildlife Conservat Soc, New York Aquarium, Brooklyn, NY USA  Shark Reef Aquarium, Las Vegas, NV USA

Univ Queensland, Ctr Anim Welf & Eth, Sch Vet Sci, Bldg 8134,Gatton Campus, Gatton, Qld 4343, Australia  Massey Univ, Inst Vet Anim & Biomed Sci, Palmerston North 4442, New Zealand  Univ Queensland, Sch Agr & Food Sci, Gatton, Qld 4343, Australia

Univ Queensland, Sch Vet Sci, Cetacean Ecol & Acoust Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Agr & Food Sci, Wildlife Endocrinol Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia  Univ Queensland, Australian Inst Bioengn & Nanotechnol, St Lucia, Qld 4072, Australia

Oregon Zoo, Portland, OR 97221 USA  Smithsonian Natl Zool Pk, Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Chester Zoo, North England Zool Soc, Upton By Chester, England

Smithsonian Conservat Biol Inst, Dept Reprod Sci, Ctr Species Survival, 1500 Remount Rd, Front Royal, VA 22630 USA  North Carolina State Univ, Coll Agr & Life Sci, Dept Anim Sci, 123 Polk Hall,120 Broughton Dr, Raleigh, NC 27695 USA  Cleveland Metropk Zoo, Dept Conservat & Sci, 3900 Wildlife Way, Cleveland, OH 44109 USA

Univ Texas Dallas, Dept Bioengn, Richardson, TX 75083 USA  Univ Texas Dallas, Dept Biol Sci, Richardson, TX 75083 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Urol, Dallas, TX 75390 USA

Department of Bioengineering, University of Texas at Dallas, Richardson, Texas 75080, United States.  Department of Biological Sciences, University of Texas at Dallas, Richardson, Texas 75080, United States.  Department of Urology, University of Texas Southwestern Medical Center, Dallas, Texas 75390, United States.

Univ Texas Dallas, Dept Bioengn, Richardson, TX 75080 USA  Univ Texas Dallas, Dept Biol Sci, Richardson, TX 75080 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Urol, Dallas, TX 75390 USA

Center for Conservation and Research of Endangered Wildlife (CREW), Cincinnati Zoo & Botanical Garden, 3400 Vine Street, Cincinnati, OH 45220, USA.  rrraquelgh2@hotmail.com

Southern Illinois Univ, Sch Med, Dept Med Microbiol Immunol & Cell Biol, Springfield, IL 62702 USA  Texas A&M Univ, Coll Vet Med & Biomed Sci, Dept Vet Physiol & Pharmacol, 4466 TAMU, College Stn, TX 77843 USA  Texas A&M Univ, Dept Anim Sci, 2471 TAMU, College Stn, TX 77843 USA

Detroit Zool Soc, Ctr Zoo & Aquarium Anim Welf & Eth, Royal Oak, MI 48067 USA

Center for Zoo and Aquarium Animal Welfare and Ethics, Detroit Zoological Society, Royal Oak, MI 48067, USA;  National Aquarium, Baltimore, MD 21202, USA

Texas A&M Univ, Dept Vet Physiol & Pharmacol, Coll Vet Med & Biomed Sci, College Stn, TX 77843 USA  Univ Illinois, Coll Vet Med, Urbana, IL 61802 USA  South East Zoo Alliance Conservat & Reprod, Yulee, FL 32097 USA

Loma Linda Univ, Sch Med, Div Microbiol & Mol Genet, Loma Linda, CA 92350 USA  Loma Linda Univ, Sch Dent, Dent Res Ctr, Loma Linda, CA 92350 USA  Loma Linda Univ, Sch Med, Div Biochem, Loma Linda, CA 92350 USA  Kyung Hee Univ, Inst Oral Biol, Seoul, South Korea

Institut fur Humangenetik, Universitat Ulm, Ulm, Germany.

Department of Physiology and Biochemistry of Nutrition,  Max Rubner-Institut, Haid-und-Neu-Str. 9, 76131 Karlsruhe,  Germany  2 Department of Quality and Safety of Fruit and Vegetables,  Max Rubner-Institut, Haid-und-Neu-Str. 9, 76131 Karlsruhe,  Germany  3 Institute of Sports and Sports Science, Karlsruhe Institute  of Technology, Kaiserstr. 12, 76131 Karlsruhe, Germany

Department of Clinical Sciences, College of Veterinary Medicine, Oregon State University, Corvallis, OR 97331, USA. wendy.baltzer@oregonstate.edu

Mayo Clin, Dept Med, Div Nephrol & Hypertens, Rochester, MN 55905 USA  China Med Univ, Shengjing Hosp, Dept Nephrol, Shenyang, Peoples R China  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Ctr Endocrinol Diabet & Metab, Galway, Ireland  Natl Univ Ireland Galway, Sch Med, CURAM SFI Res Ctr, Regenerat Med Inst REMEDI, Galway, Ireland  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Clin Biochem, Galway, Ireland  Mayo Clin, Dept Med, Div Community Internal Med, Rochester, MN USA  Mayo Clin, Dept Med, Div Geriatr Med & Gerontol, Rochester, MN 55905 USA  Mayo Clin, Dept Biomed Stat & Informat, Rochester, MN USA  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN USA  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Nephrol, Galway, Ireland

Department of Comparative Biosciences, University of Illinois at Urbana-Champaign College of Veterinary Medicine, Urbana, IL, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA. Electronic address: chris.gregg@neur

Hokkaido Univ, Grad Sch Vet Med, Dept Environm Vet Sci, Lab Toxicol,Kita Ku, Kita 18,Nishi 9, Sapporo, Hokkaido 0600818, Japan  North West Univ, Unit Environm Sci & Management, Water Res Grp, Potchefstroom, South Africa  Kwame Nkrumah Univ Sci & Technol, Dept Chem, Kumasi, Ghana  CSIR Water Res Inst, POB AH 38, Achimota, Accra, Ghana  Kwame Nkrumah Univ Sci & Technol, Sch Med Sci, Dept Mol Med, Kumasi, Ghana

Occupational Medicine, Department of Clinical and Molecular Sciences, Polytechnic University of Marche, Via Tronto 10/a, 60020 Torrette, Ancona, Italy. m.bracci@univpm.it.

South Dakota State Univ, Dept Anim Sci, Brookings, SD 57007 USA  South Dakota State Univ, Dept Nat Resource Management, Brookings, SD 57007 USA  West Texas A&M Univ, Dept Agr Sci, Canyon, TX 79015 USA

Department of Pediatrics, University of Virginia, Charlottesville, USA. jrc6n@virginia.edu

Univ Turin, Dept Drug Sci & Technol, I-10125 Turin, Italy  Univ Turin, Dept Clin & Biol Sci, I-10125 Turin, Italy  Univ Turin, Dept Biotechnol & Sci Hlth, I-10125 Turin, Italy  ININCA CONICET, Inst Invest Cardiol, Buenos Aires, DF, Argentina  Univ Turin, Dept Med Sci, Div Endocrinol Diabetol & Metab, I-10125 Turin, Italy  Queen Mary Univ London, Barts & London Sch Med & Dent, Ctr Translat Med & Therapeut, William Harvey Res Inst, London, England

Department of Drug Science and Technology, University of Turin, Turin, Italy. massimo.collino@unito.it

Department of Physiology and Biochemistry of Nutrition, Max Rubner-Institut-Federal Research Institute of Nutrition and Food, Karlsruhe, Germany.  Department of Nutritional Behaviour, Max Rubner-Institut-Federal Research Institute of Nutrition and Food, Karlsruhe, Germany.

Mayo Clin, Dept Internal Med, Div Nephrol & Hypertens, Rochester, MN USA  Mayo Clin, Cardiovasc Dis, Rochester, MN USA

Mayo Clin, Dept Internal Med, Div Nephrol & Hypertens, Rochester, MN 55905 USA  Mayo Clin, Div Cardiovasc Dis, Rochester, MN 55905 USA

Mayo Clin, Div Nephrol & Hypertens, Dept Med, Rochester, MN 55905 USA  Univ Mississippi, Med Ctr, Dept Med, Jackson, MS 39216 USA  Univ Alabama Birmingham, Dept Med, Birmingham, AL 35294 USA  Mayo Clin, Dept Med, Cardiovasc Dis, Rochester, MN 55905 USA

Univ Manchester, Fac Biol Med & Hlth, Div Pharm & Optometry, Manchester, Lancs, England  Univ Manchester, St Marys Hosp, Maternal & Fetal Hlth Res Ctr, Div Dev Biol & Med, Manchester, Lancs, England  AstraZeneca, Discovery Sci Innovat Med & Early Dev Biotech Uni, Cambridge Sci Pk, Cambridge, England  Univ Manchester, Fac Biol Med & Hlth, Div Cardiovasc Sci, Manchester, Lancs, England

Dianne Nunnally Hoppes Laboratory for Diabetes Complications, Joslin Diabetes Center and.  Joslin Diabetes Center, Harvard Medical School, Boston, Massachusetts, USA.

Univ Burgos, Fac Sci, Dept Biotechnol & Food Sci, Plaza Misael Banuelos, Burgos 09001, Spain

Department of Anatomical Sciences and Neurobiology, University of Louisville, Louisville, Kentucky, USA.  Kentucky Spinal Cord Injury Research Center, University of Louisville, Louisville, Kentucky, USA.

Tech Univ Denmark, Dept Bio & Hlth Informat, DK-2800 Lyngby, Denmark  Tech Univ Denmark, Natl Food Inst, DK-2800 Lyngby, Denmark  Univ Copenhagen, Fac Sci, Dept Nutr Exercise & Sports, DK-1958 Frederiksberg, Denmark  Univ Copenhagen, Novo Nord Fdn Ctr Basic Metab Res, DK-2200 Copenhagen, Denmark  Univ Leuven, Rega Inst, KU Leuven, Dept Microbiol & Immunol, B-3000 Leuven, Belgium  VIB, Ctr Microbiol, B-3000 Leuven, Belgium  Univ Copenhagen, Fac Sci, Dept Vet Dis Biol, DK-1958 Frederiksberg, Denmark  Univ Southern Denmark, Dept Biochem & Mol Biol, DK-5230 Odense, Denmark  Univ Copenhagen, Dept Biomed Sci, DK-2200 Copenhagen, Denmark  Bispebjerg Hosp, Dept Radiol, DK-2400 Copenhagen, Denmark  Tech Univ Denmark, Dept Chem & Biochem Engn, DK-2800 Lyngby, Denmark  Univ Copenhagen, Dept Plant & Environm Sci, DK-1958 Frederiksberg, Denmark  Tech Univ Denmark, Dept Biotechnol & Biomed, DK-2800 Lyngby, Denmark  Copenhagen Univ Hosp Hvidovre, Dept Clin Biochem, DK-2650 Hvidovre, Denmark  Statens Serum Inst, Dept Autoimm

Departments of Anesthesiology and.  Pathology, University of Colorado Anschutz Medical Campus, Aurora, Colorado 80045, USA.



Charite, Dept Nephrol & Intens Care Med, Berlin, Germany  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Univ Klinikum Schleswig Holstein, Dept Rheumatol, Campus Lubeck, Lubeck, Germany  German Rheumatism Res Ctr DRFZ, Berlin, Germany

Comenius Univ, Natl Inst Childrens Dis, Dept Paediat, Bratislava, Slovakia  Comenius Univ, Fac Med, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Mol Biomed, Sasinkova 4, Bratislava 81108, Slovakia  Univ Edinburgh, Sch Biol Sci, Edinburgh, Midlothian, Scotland  Presov Univ, Fac Hlth Care, Dept Dent Hyg, Presov, Slovakia  Comenius Univ, Fac Med, Dept Stomatol & Maxillofacial Surg, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava, Slovakia  Comenius Univ, Fac Nat Sci, Dept Mol Biol, Bratislava, Slovakia

Univ Tubingen, Dept Physiol, D-72076 Tubingen, Germany  Univ Tubingen, Dept Pathol, D-72076 Tubingen, Germany  Jichi Med Univ, Ctr Mol Med, Shimotsuke, Tochigi, Japan

Department of Epidemiology and Biostatistics, University of California, Irvine, California, USA.  Integrated Mass Spectrometry Shared Resource, City of Hope Comprehensive Cancer Center, Duarte, California, USA.  Cancer & Cell Biology Division, Translational Genomics Research Institute, Phoenix, Arizona, USA.  Department of Medicine, University of California, Irvine, California, USA.  Department of Pathology and Laboratory Medicine, University of California, Irvine, California, USA.

Department of Animal Sciences, Faculty of AgriSciences, Stellenbosch University; Department of Veterinary Tropical Diseases, Faculty of Veterinary Sciences, University of Pretoria; Indigenous Knowledge Systems Centre, Faculty of Natural and Agricultural Sciences, North-West University

Department of Animal Sciences, University of Florida, Gainesville, Florida 32611, USA.

Department of Animal Sciences, University of Florida, Gainesville 32611.  Department of Large Animal Clinical Sciences, and University of Florida, Gainesville 32611.  School of Natural Resources and Environment, University of Florida, Gainesville 32611.  Department of Animal Sciences, University of Florida, Gainesville 32611. Electronic address: jepsantos@ufl.edu.

Oregon Stem Cell Center, Oregon Health and Science University, Portland, Oregon 97203, USA.

Sapienza Univ Rome, Dept Internal Med & Med Specialties, Atherothrombosis Ctr, IClin Med, Latina, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy

Hlth Res Inst La Fe, Neonatal Res Grp, Valencia, Spain  Univ & Polytech Hosp La Fe, Div Neonatol, Valencia, Spain  Univ San Pablo CEU, Ctr Metabol & Bioanal CEMBIO, Madrid, Spain  Univ & Polytech Hosp La Fe, Div Radiol & Imaging, Valencia, Spain  LEITAT Technol Ctr, Hlth & Biomed, Barcelona, Spain  Hlth Res Inst La Fe, Unidad Analit, Valencia, Spain

Group of Precision Medicine in Chronic Diseases, and.  Centro de Investigacion Biomedica en Red de Enfermedades Respiratorias, Madrid, Spain.  Group of Translational Research in Respiratory Medicine, Respiratory Department, Hospital Arnau de Vilanova-Santa Maria, Biomedical Research Institute of Lleida, Lleida, Spain.  Pneumology Department, University Hospital of Guadalajara, Guadalajara, Spain.  San Pedro de Alcantara Hospital, Instituto Universitario de Investigacion Biosanitaria de Extremadura, Caceres, Spain; and.  Respiratory and Sleep Department, Parc Tauli University Hospital, Parc Tauli Research and Innovation Institute, Autonomous University of Barcelona, Sabadell, Spain.

Salford Royal NHS Fdn Trust, Vasc Res Grp, Salford, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Cardiovasc Sci,Sch Med Sci, Manchester, Lancs, England  Univ Manchester, Div Canc Studies, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Wellcome Trust Ctr Cell Matrix Res, Sch Med Sci,Fac Biol Med & Hlth, Manchester, Lancs, England  Royal Preston Hosp, Renal Dept, Preston, Lancs, England  Imperial Coll, Natl Heart & Lung Inst, London, England  Univ Birmingham, Inst Canc & Genom Sci, Canc Res UK Clin Trials Unit, Birmingham, W Midlands, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Pharm & Optometry,Sch Hlth Sci, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Manchester Fungal Infect Grp,Sch Biol Sci, Manchester, Lancs, England

Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA. Thomas.Raffay@UHhospitals.org.  Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA.  Department of Population and Quantitative Health Sciences, Case Western Reserve University, Cleveland, OH, USA.  Neonatal Research Unit, Health Research Institute La Fe (IISLAFE), Valencia, Spain.  Department of Analytical Chemistry, Universtitat de Valencia, Burjassot, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe (HULAFE), Valencia, Spain.  University of Pittsburgh, Pittsburgh, PA, USA.

Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain; Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain. Electronic address: julia.kuligowski@uv.es.  Health and Biomedicine, Leitat Technological Center, Carrer de la Innovacio, 2, 08225 Terrassa, Spain; Analytical Unit, Health Research Institute La Fe, Avda Fernando, Abril Martorell 106, 46026 Valencia, Spain.

Univ Idaho, Dept Anim & Vet Sci, Moscow, ID 83844 USA

Oak Ridge Institute for Science and Education (ORISE), Research Participation Program, Oak Ridge, TN 37831, United States; Endocrine Toxicology Branch, Toxicity Assessment Division, National Health and Environmental Effects Research Laboratory (NHEERL), Office of Research and Development (ORD), U.S. Environmental Protection Agency (U.S. EPA), Research Triangle Park, NC 27711, United States.

Department of Genetic Ecotoxicology, Institute of Experimental Medicine AS CR, Prague 142 20, Czech Republic. Electronic address: prossner@biomed.cas.cz.

School of Human Evolution and Social Change, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Interdepartmental Doctoral Program in Anthropological Sciences, Stony Brook University, Stony Brook, NY, USA.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA.  School of Life Sciences, Arizona State University, Tempe, AZ, USA.  Department of Mammals, Bronx Zoo, Wildlife Conservation Society, New York, NY, USA.  New York Consortium in Evolutionary Primatology, New York, NY, USA.  Ethiopian Wildlife Conservation Authority, Addis Ababa, Ethiopia.  African Wildlife Foundation, Simien Mountains Landscape Conservation and Management Project, Debark, Ethiopia.  Department of Biology, Miami University, Oxford, OH, USA.  Simien Mountains Gelada Research Project, Debark, Ethiopia.  Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville, TN, USA.  Guassa Gelada Resear

Rainbow Babies & Childrens Hosp, Div Neonatol, Cleveland, OH USA  Hlth Res Inst La Fe, Neonatal Res Grp, Valencia, Spain  Case Western Reserve Univ, Dept Pediat, Cleveland, OH 44106 USA

Department of Biochemistry and Molecular Biology, New York Medical College, Valhalla, NY, USA.  Division of Newborn Medicine, Department of Pediatrics, New York Medical College, Valhalla, NY, USA.  Department of Clinical Sciences in Malmo, Lund University Diabetes Center, Malmo, Sweden.

Univ Florida, Dept Anim Sci, Gainesville, FL 32611 USA  Univ Florida, DH Barron Reprod & Perinatal Biol Res Program, Gainesville, FL 32611 USA  DSM Nutr Prod Ltd, CH-4002 Basel, Switzerland

Univ Florida, Dept Anim Sci, Gainesville, FL 32611 USA  Univ Florida, DH Barron Reprod & Perinatal Biol Res Program, Gainesville, FL 32611 USA  Univ Florida, Dept Large Anim Clin Sci, Gainesville, FL 32611 USA

Univ Iowa, Dept Pharmacol, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Physiol, Milwaukee, WI 53226 USA  Univ Illinois, Div Endocrinol Diabet & Metab, Chicago Coll Med, Chicago, IL 60612 USA  Univ Iowa, Dept Psychol & Brain Sci, Iowa City, IA 52242 USA  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Biomed Engn, Milwaukee, WI 53226 USA  Med Coll Wisconsin, Comprehens Rodent Metab Phenotyping Core, Milwaukee, WI 53226 USA  Univ Iowa, Dept Biostat, Iowa City, IA 52242 USA  Univ Iowa, Dept Internal Med, Iowa City, IA 52242 USA  Wake Forest Sch Med, Dept Internal Med, Winston Salem, NC 27101 USA  Med Coll Wisconsin, Rat Genome Database, Milwaukee, WI 53226 USA

Department of Obstetrics and Gynecology, Louisiana State University Health Sciences Center, Shreveport, LA 71130, USA. ywang1@lsuhsc.edu

Louisiana State Univ, Hlth Sci Ctr, Dept Obstet & Gynecol, Shreveport, LA 71130 USA  Louisiana State Univ, Hlth Sci Ctr, Dept Mol & Cellular Physiol, Shreveport, LA 71130 USA

Fundamental and Computational Sciences Directorate, Pacific Northwest National Laboratory, Richland, WA USA.  J. Craig Venter Institute, Rockville, MD USA.

Max Rubner Inst, Dept Safety & Qual Fruit & Vegetables, D-76131 Karlsruhe, Germany

Univ Illinois, Sch Publ Hlth, Chicago, IL USA  Univ Illinois, Coll Med, Chicago, IL 60612 USA  Univ Illinois, Inst Minor Hlth Res, Chicago, IL USA  Chicago Ctr Hlth & Environm, Chicago, IL 60612 USA  Dartmouth Coll, Dept Earth Sci, Hanover, NH 03755 USA  Univ Texas Hlth Sci Ctr Houston, Human Genet Ctr, Houston, TX 77030 USA  Jesse Brown Vet Affairs Med Ctr, Sect Endocrinol Diabet & Metab, Chicago, IL 60612 USA  Univ Illinois, Div Endocrinol Diabet & Metab, 835 S Wolcott,Suite E625,M-C 640, Chicago, IL 60612 USA

Department of Rheumatology, Renji Hospital, Shanghai Jiaotong University School of Medicine, Shanghai, China. RINGGOLD: 71140  Department of Pharmacology and Chemical Biology, Shanghai Universities Collaborative Innovation Center for Translational Medicine, Shanghai Jiaotong University School of Medicine, Shanghai, China. RINGGOLD: 56694

Division of Newborn Medicine, Departments of Pediatrics, Biochemistry and Molecular Biology, New York Medical College, USA.  The Regional Neonatal Center, Maria Fareri Children's Hospital at Westchester Medical Center, Valhalla, NY, 10595, USA.  Ridgefield High School, Junior, Ridgefield, CT, 06877, USA.

Comenius Univ, Inst Mol Biomed, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Inst Pathol, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava 81108, Slovakia  Comenius Univ, Fac Nat Sci, Dept Mol Biol, Bratislava 81108, Slovakia  Comenius Univ, Inst Physiol, Bratislava 81108, Slovakia  Slovak Acad Sci, Ctr Mol Med, Bratislava, Slovakia

Department of Animal and Veterinary Sciences, University of Idaho, Moscow, ID.  University of Idaho Extension, Gooding, ID.

Cleveland Clin, Lerner Coll Med, Lerner Res Inst, Cellular & Mol Med, Cleveland, OH 44195 USA  Cleveland Clin, Lerner Coll Med, Lerner Res Inst, Pathobiol, Cleveland, OH 44195 USA

Univ Wisconsin, Dept Forest & Wildlife Ecol, 1630 Linden Dr, Madison, WI 53706 USA

Univ Minnesota, Dept Integrat Biol & Physiol, Minneapolis, MN 55455 USA  Univ Minnesota, Dept Pediat, Minneapolis, MN 55455 USA  Michigan State Univ, Dept Pharmacol Toxicol, E Lansing, MI 48824 USA

Cellular and Molecular Medicine, Cleveland, OH 44195, USA.  Pathobiology, Lerner Research Institute, Cleveland Clinic Lerner College of Medicine, Cleveland, OH 44195, USA.  Cellular and Molecular Medicine, Cleveland, OH 44195, USA. Electronic address: mcintyt@ccf.org.

Univ Utah, Sch Biol Sci, Salt Lake City, UT 84112 USA  Univ Utah, Sch Med, Dept Human Genet, Salt Lake City, UT 84112 USA  Ivy Tech Community Coll Cent Indiana, Sch Arts Sci & Educ, Sci Dept, Indianapolis, IN 46208 USA

Swarthmore Coll, Dept Biol, 500 Coll Ave, Swarthmore, PA 19081 USA

Swedish Univ Agr Sci, Dept Anat Physiol & Biochem, POB 7011, S-75007 Uppsala, Sweden  Swedish Univ Agr Sci, Dept Clin Sci, POB 7054, S-75007 Uppsala, Sweden

Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  INSERM, Lab Hereditary Kidney Dis, U1163, Paris, France  Paris Descartes Sorbonne Paris Cite Univ, Imagine Inst, Paris, France  MRC, Mitochondrial Biol Unit, Cambridge, England

Univ Alcala, Physiol Unit, Dept Syst Biol, Madrid 28805, Spain  Inst Salud Carlos III, Inst Reina Sofia Invest Renal, Madrid, Spain  Inst Salud Carlos III, Red Invest Renal REDinREN, Madrid, Spain  British Columbia Canc Res Ctr, Dept Integrat Oncol, Vancouver, BC V5Z 1L3, Canada  Hosp Principe Asturias, Biomed Res Fdn, Madrid, Spain  Hosp Principe Asturias, Dept Nephrol, Madrid, Spain

Univ Turin, Nephrol Dialysis & Kidney Transplantat Unit, Turin, Italy  Univ Turin, Dept Med Sci, Ctr Expt Med Res CeRMS, Turin, Italy  Univ Pisa, Dept Pharmacol, Pisa, Italy  Osped Versilia, Nephrol & Dialysis Unit, Camaiore, LU, Italy  EMEALA Med Board, Fresenius Med Care, Bad Homburg, Germany

Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Nephrol Div,Dept Med,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Dept Pathol,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Dept Surg,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Depat Clin Pharmacol & Therapeut,Samsung Med Ctr, Seoul 135710, South Korea

Rosalind Franklin Univ Med & Sci, Dept Physiol & Biophys, N Chicago, IL USA  Rosalind Franklin Univ Med & Sci, Dept Med, N Chicago, IL USA  BLR Bio LLC, Kenosha, WI USA  Univ Texas Hlth Sci Ctr San Antonio, Dept Med, Div Nephrol, San Antonio, TX 78229 USA

School of Public Health, University of Illinois at Chicago, Chicago, IL, United States of America.  College of Medicine, University of Illinois at Chicago, Chicago, IL, United States of America.  Institute for Minority Health Research, University of Illinois at Chicago, United States of America.  Center for Infectious Disease, University of Texas Health Science Center at Houston, Houston, TX, United States.  Department of Earth Sciences, Dartmouth College, Hanover, NH, United States of America.  Division of Cardiovascular Medicine, LSU Health School of Medicine, New Orleans, LA, United States.  Human Genetics Center, University of Texas Health Science Center at Houston, Houston, TX, United States.  Chicago Center for Health and Environment, Chicago, IL, United States of America.  Section of Endocrinology, Diabetes, and Metabolism, Jesse Brown Veterans Affairs Medical Center, Chicago, IL, United States of America.    E-mail address: rsargis@uic.edu

Department of Biological Sciences, Faculty of Life Sciences, Andres Bello University, Santiago 8320000, Chile.  Interdisciplinary Center for Aquaculture Research (INCAR), Concepcion 4030000, Chile.  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigacion Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI-MAR), University of Cadiz, 11519 Puerto Real, Spain.  Department of Animal Physiology, Faculty of Biology, University Complutense of Madrid, 28040 Madrid, Spain.  Institute of Marine and Limnological Sciences, Faculty of Sciences, University Austral of Chile, Valdivia 5110652, Chile.  Department of Marine Biology and Aquaculture, Instituto de Ciencias Marinas de Andalucia (ICMAN-CSIC), 11519 Puerto Real, Spain.

Univ Calif Davis, Davis, CA 95618 USA  Univ Calif Los Angeles, Los Angeles, CA 90095 USA  Univ La Verne, La Verne, CA USA  Dickinson Coll, Carlisle, PA 17013 USA  NorthShore Univ HealthSyst Res Inst, Evanston, IL USA  Virginia Tech, Fralin Biomed Res Inst, Blacksburg, VA USA

Cairo Univ, Ophthalmol Dept, Fac Med, 16 Abd El Hady St, Cairo 114511, Egypt  Cairo Univ, Fac Med, Pediat Dept, Cairo, Egypt

1 The Organization for Promoting Neurodevelopmental Disorder Research, Kyoto, Japan.  2 Graduate School of Medicine, Kyoto University, Kyoto, Japan.  3 Counseling Room, Okinawa, Japan.  4 Kobe Pharmaceutical University, Hyogo, Japan.

Phibro Anim Hlth Corp, Teaneck, NJ 07666 USA  Oregon State Univ, Dept Anim & Rangeland Sci, Corvallis, OR 97330 USA



Radboud Univ Nijmegen, Med Ctr, Dept Cognit Neurosci, POB 9101, NL-6500 HB Nijmegen, Netherlands  Radboud Univ Nijmegen, Donders Inst Brain Cognit & Behav, NL-6525 EN Nijmegen, Netherlands  Univ Calgary, Hotchkiss Brain Inst, 3330 Hosp Dr NW, Calgary, AB T2N 4N1, Canada

Stanford Univ, Sch Med, Stanford, CA 94305 USA  US Navy, Washington, DC USA  Norwegian Univ Sci & Technol, Dept Biol Sci, Trondheim, Norway  Norwegian Univ Sci & Technol, Dept Ocean Operat & Civil Engn, Trondheim, Norway  Cornell Tech, Jacobs Technion Cornell Inst, New York, NY USA  Norwegian Univ Sci & Technol, Dept Mech & Ind Engn, Trondheim, Norway

Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol,Campus Excelencia Int Mar CEI MAR, Cadiz 11519, Spain  Univ Algarve, Ctr Marine Sci CCMar, P-8005139 Faro, Portugal  Consejo Super Invest Cient ICMAN CSIC, Inst Ciencias Marinas Andalucia, Cadiz 11519, Spain

Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol, Campus Excelencia Int Mar CEI MAR, Cadiz 11510, Spain  Univ Ghent, Dept Bioanal, MYTOX SOUTH, Ctr Excellence Mycotoxicol & Publ Hlth, Ottergemsesteenweg 460, Ghent, Belgium  Univ Algarve, Ctr Marine Sci CCMar, Campus Gambelas, P-8005139 Faro, Portugal  CSIC, ICMAN, Inst Ciencias Marinas Andalucia, E-11510 Cadiz, Spain

Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN. Electronic address: naira.baregamian@vumc.org.  Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN.  Cell Imaging Shared Resource, Vanderbilt University, Nashville, TN.  Vanderbilt Biophotonics Center, Vanderbilt University, Nashville, TN.  Department of Radiation Oncology, Vanderbilt University Medical Center, Nashville, TN.  Department of Pathology, Microbiology and Immunology, Vanderbilt University Medical Center, Nashville, TN.  Department of Medicine, Vanderbilt University Medical Center, Nashville, TN.

Department of Periodontics & Implantology,  VSPM Dental College and Research Centre,  Digdoh Hills, Hingna Road, Nagpur-440019, India.  Phone number: +91 9011071467  Email ID: drabhaypkolte@gmail.com

Department of Periodontics & Implantology, VSPM Dental College and Research Centre, Nagpur, India.  Abhay P. Kolte at drabhaypkolte@gmail.com

VSPM Dent Coll & Res Ctr, Dept Periodont & Implantol, Digdoh Hills,Hingna Rd, Nagpur 440019, Maharashtra, India

Ocean Associates Inc, 4007N Abingdon St, Arlington, VA 22207 USA  Natl Marine Fisheries Serv, Marine Mammal & Sea Turtle Div, Southwest Fisheries Sci Ctr, NOAA, 8901 La Jolla Shores Dr, La Jolla, CA 92037 USA  Sonoma State Univ, Dept Biol, Rohnert Pk, CA 94928 USA

Department of Animal Science, Iowa State University, Ames, IA 50011, USA.  Department of Animal Sciences, University of Illinois at Urbana-Champaign, Urbana, IL 61801, USA.

Univ Guadalajara, Fac Hlth Sci, Neurosci Dept, Guadalajara, Jalisco, Mexico  Univ Oberta Catalunya, Fac Hlth Sci, Cognit NeuroLab, Barcelona, Spain

Department of Animal Science, University of California, Davis, CA 95616, USA. Electronic address: tberger@ucdavis.edu.  Department of Animal Science, University of California, Davis, CA 95616, USA.  Pharmacology and Toxicology Graduate Group, University of California, Davis, CA 95616, USA.

Uppsala Univ, Dept Med Sci, Clin Physiol, S-75185 Uppsala, Sweden  Univ Gothenburg, Sahlgrenska Acad, Dept Rheumatol & Inflammat Res, Gothenburg, Sweden  Univ Uppsala Hosp, Uppsala Burn Ctr, Uppsala, Sweden  Uppsala Univ, Dept Surg Sci Anaesthesiol & Intens Care, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Surg Sci, Plast Surg, S-75185 Uppsala, Sweden  Univ Helsinki, Cent Hosp, Dept Anaesthesia & Intens Care Med, Helsinki, Finland  Uppsala Univ, Dept Chem, Biomed Ctr, Uppsala, Sweden  Sahlgrens Univ Hosp, Dept Anaesthesia & Intens Care, Gothenburg, Sweden

Department of Medical Sciences, Clinical Physiology, Uppsala University, S-75185, Uppsala, Sweden, Maria.Bergquist@gu.se.

1  Animal Health Department, Faculty of Veterinary Medicine, University of Parma, Via del Taglio 10, 43126  Parma, ITALY  2Research and Conservation Department, Parco Natura Viva – Garda Zoological Park, Località Figara 40,  37012 Bussolengo, VR, ITALY  3  Veterinary Morphophysiology Department, Faculty of Veterinary Medicine, University of Turin, Via Leonardo  da Vinci 44, 10095 Grugliasco, TO, ITALY

Australian Natl Univ, Res Sch Biol, Div Evolut Ecol & Genet, Canberra, ACT, Australia  Australian Natl Univ, ARC Ctr Excellence Coral Reef Studies, Canberra, ACT, Australia  Univ Neuchatel, Ecoethol Inst Biol, CH-2000 Neuchatel, Switzerland

Univ Vita Salute San Raffaele, Fac Psychol, Milan, Italy  Italian Soc Psycho Neuro Endocrino Immunol SIPNEI, Rome, Italy  Univ Aquila, Dept Clin Med Publ Hlth Life Sci & Environm, Laquila, Italy

Univ Lille Nord France, Lille, France  INSERM, U995, F-59045 Lille, France  Univ Hosp Rennes, Serv Malad Appareil Digestif, Pontchaillou, France  INSERM, Liver Metab & Canc, UMR991, Rennes, France  Univ Rennes 1, Rennes, France  CHU Lille, Hop Claude Huriez, Serv Malad Appareil Digestif & Nutr, F-59037 Lille, France  CHU Lille, Hop Claude Huriez, Serv Chirurg Digest & Transplantat, F-59037 Lille, France  Inst Clin Souris, Illkirch Graffenstaden, France  Ecole Polytech Fed Lausanne, Lab Integrat & Syst Physiol, Lausanne, Switzerland  Icahn Sch Med Mt Sinai, Dept Gastroenterol, New York, NY 10029 USA  Fac Sci Pharmaceut & Biol, UDSL, Lille, France

USDA ARS, Livestock Issues Res Unit, Lubbock, TX 79403 USA  Texas Tech Univ, Dept Anim & Food Sci, Lubbock, TX 79409 USA  West Texas A&M Univ, Dept Agr Sci, Canyon, TX 79016 USA  Global Anim Prod Inc, Amarillo, TX 79118 USA

USDA ARS, Livestock Issues Res Unit, Lubbock, TX 79401 USA  Phileo Lesaffre Anim Care, Cedar Rapids, IA USA

Department of Animal and Dairy Sciences, University of Wisconsin-Madison, Madison, WI 53706, USA.  Department of Animal Sciences & Industry, Kansas State University, Manhattan, KS 66506, USA.

Univ Nebraska, Dept Anim Sci, Lincoln, NE 68583 USA  USDA ARS, Livestock Issues Res Unit, Lubbock, TX 79403 USA  Mississippi State Univ, Dept Anim & Dairy Sci, Starkville, MS 39762 USA  Mississippi Ag & Forestry Exp Stn, Poplaville, MS 39470 USA  ARS, USDA, Natl Anim Dis Ctr, Ames, IA 50010 USA

USDA ARS Livestock Issues Research Unit, Lubbock, TX 79403, USA.

USDA-ARS Livestock Issues Research Unit, Lubbock, TX 79403, USA

Univ Calif Davis, Dept Anim Sci, Davis, CA 95616 USA  Texas Tech Univ, Dept Anim & Food Sci, Lubbock, TX 79409 USA  Kansas State Univ, Dept Anim Sci & Ind, Manhattan, KS 66506 USA  Elanco Anim Hlth, 2500 Innovat Way, Greenfield, IN 46140 USA  Univ Kentucky, Dept Anim & Food Sci, Lexington, KY 40546 USA

Department of Anaesthesia, General Family Medicine and Zone Hospital No. 1, Mexican Social Security Institute, Colima, Mexico.

Univ Fed Sao Paulo, Dept Physiol, Sao Paulo, Brazil  Univ Fed Sao Paulo, Sao Paulo, Brazil  Univ Fed Sao Paulo, Dept Psychobiol, Sao Paulo, Brazil  State Univ Sao Paulo, Dept Phys Educ, Sao Paulo, Brazil  Univ Fed Sao Paulo, Dept Biosci, Sao Paulo, Brazil

Univ Fed Sao Paulo, Campus Sao Paulo, Sao Paulo, SP, Brazil  Univ Fed Sao Paulo, Campus Baixada Santista, Santos, SP, Brazil  Univ Fed Sao Paulo, Postgrad Program Psychobiol, Campus Sao Paulo, Sao Paulo, SP, Brazil

Livestock Issues Research Unit, ARS-USDA, Lubbock, TX 79403USA.  Range Cattle Research and Education Center, University of Florida, Ona, FL 33865, USA.  Department of Animal Science, University of Florida, Gainesville, FL 32611, USA.  Beef Cattle Institute, Kansas State University, Manhattan, KS 66506, USA.

Univ Cadiz, Sch Educ, Dept Phys Educ, Puerto Real, Spain  Autonomous Univ Madrid, Fac Teacher Training & Educ, Dept Phys Educ Sports & Human Movement, E-28049 Madrid, Spain  CSIC, Spanish Natl Res Council, Inst Food Sci & Technol & Nutr ICTAN, Dept Metab & Nutr,Immunonutr Res Grp, Madrid, Spain  European Univ, Sch Doctoral Studies & Res, Madrid, Spain  Univ Complutense Madrid, Dept Toxicol & Hlth Sanit, Madrid, Spain  Univ Granada, Fac Sport Sci, Dept Phys Educ & Sport, PROFITH PROmoting FITness & Hlth Phys Act Res Grp, Granada, Spain

Texas Tech Univ, Coll Agr Sci & Nat Resources, Dept Vet Sci, Lubbock, TX 79409 USA  Purdue Univ, Coll Vet Med, Dept Vet Clin Sci, W Lafayette, IN 47907 USA  Univ Minnesota, Coll Vet Med, Dept Vet Populat Med, St Paul, MN 55108 USA

Natl Marine Mammal Fdn, 2240 Shelter Isl Dr,Suite 200, San Diego, CA 92106 USA  Natl Marine Fisheries Serv, Marine Mammal & Turtle Div, Southwest Fisheries Sci Ctr, NOAA, 8901 La Jolla Shores Dr, La Jolla, CA 92037 USA  Sonoma State Univ, Dept Biol, 1801 East Cotati Ave, Rohnert Pk, CA 94928 USA  Univ Washington, Ctr Conservat Biol, Box 351800, Seattle, WA 98195 USA  Ocean Associates Inc, 4007 North Abingdon St, Arlington, VA 22207 USA

Natl Marine Mammal Fdn, 2240 Shelter Isl Dr Suite 200, San Diego, CA 92106 USA  NOAA, Marine Mammal & Turtle Div, Southwest Fisheries Sci Ctr, Natl Marine Fisheries Serv, 8901 La Jolla Shores Dr, La Jolla, CA 92037 USA  Univ Toronto Scarborough, Dept Biol Sci, Toronto, ON, Canada  Univ Washington, Ctr Conservat Biol, Box 351800, Seattle, WA 98195 USA  Sonoma State Univ, Dept Biol, 1801 E Cotati Ave, Rohnert Pk, CA 94928 USA  Ocean Associates Inc, 4007 N Abingdon St, Arlington, VA 22207 USA

Western Sydney Univ, Sch Sci & Hlth, Penrith, NSW, Australia

Centre National pour la Recherche et le Developpement de la Peche et l'Aquaculture (CNRDPA), 11 Boulevard Colonel Amirouche, 42100, Bou-Ismail, Tipaza, Algeria.

Cent South Univ Forestry & Technol, Inst Evolutionary Ecol & Conservat Biol, Changsha, Hunan, Peoples R China  Cent South Univ Forestry & Technol, Coll Life Sci & Technol, Changsha, Hunan, Peoples R China  Key Lab Conservat Biol Shennongjia Golden Snub No, Shennongjia, Hubei, Peoples R China

Univ Michigan, Dept Biol Chem, Ann Arbor, MI 48109 USA  Atterocor Inc, Ann Arbor, MI USA

Univ Idaho, Dept Anim & Vet Sci, Moscow, ID 83844 USA

Aarhus Univ, Dept Anim Sci, Blichers 20, DK-8830 Tjele, Denmark  Univ Copenhagen, Dept Vet & Anim Sci, Gronnegardsvej 8, DK-1870 Frederiksberg C, Denmark  Czech Univ Life Sci Prague, Kamycka 129, Praha Suchdol 16500, Czech Republic  Inst Anim Sci, Dept Ethol, Pratels tvi 815-107, Prague 10400, Czech Republic  Purpan Engn Sch, 75 voie TOEC, F-31076 Toulouse, France  Univ Copenhagen, Dept Food & Resource Econ, Rolighedsvej 23, DK-1958 Frederiksberg C, Denmark  Aahus Univ, Dept Agroecol, Forsogsvej 1, DK-4200 Slagelse, Denmark

Univ Moncton, Biol Dept, Moncton, NB E1A 3E9, Canada  Univ Toronto, Dept Nutr Sci, Toronto, ON M5S 1A8, Canada  St Michaels Hosp, Toronto, ON M5S 1A8, Canada  RPS Biol Inc, PEI Food Tech Ctr, 101 Belvedere Av, Charlottetown, PE C1A 6B3, Canada

Yale Univ, Dept Anthropol, 10 Sachem St, New Haven, CT 06511 USA  Yale Univ, Sch Environm, New Haven, CT 06511 USA  Project Conservemonos, Limon, Costa Rica  Musee Homme Paris, Ecoanthropol Lab, WELL PRIM Project, UMR 7602, Paris, France  Univ Nacl Formosa, Fac Recursos Nat, Formosa, Argentina

Univ Turin, Dipartimento Sci Agr Forestali & Alimentari, I-10095 Turin, Italy  Univ Turin, Dipartimento Sci Vet, I-10095 Turin, Italy

Department of Nutrition , University of California Davis , Davis, CA , USA.  Department of Nutrition, University of California Davis, Davis, CA, USA; USDA/ARS Western Human Nutrition Research Center, Davis, CA, USA.  USDA/ARS Western Human Nutrition Research Center , Davis, CA , USA.  Foods for Health Institute, University of California, Davis, CA, USA; Department of Food Science & Technology, University of California, Davis, CA, USA.  Department of Nutrition, University of California Davis, Davis, CA, USA; Foods for Health Institute, University of California, Davis, CA, USA.

School of Wildlife Forensic and Health, NDVSU, Jabalpur, Madhya Pradesh, India

Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: 1821362@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: christina.stanley@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: l.hosie@chester.ac.uk.  Institute of Conservation Science & Learning, Bristol Zoological Society, Clifton, Bristol BS8 3HA, UK. Electronic address: SRichdon@bristolzoo.org.uk.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: eluned.price@durrell.org.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: Dominic.Wormell@durrell.org.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Elec

Tokyo Univ Agr & Technol, Lab Vet Reprod, 3-5-8 Saiwai Cho, Fuchu, Tokyo 1838509, Japan  Tokyo Agr Mutual Aid Assoc, Koganei, Tokyo, Japan

Tokyo Univ Agr & Technol, Lab Vet Reprod, 3-5-8 Saiwai Cho, Fuchu, Tokyo 1838509, Japan

Tokyo Univ Agr & Technol, Lab Vet Reprod, 3-5-8 Saiwai Cho, Fuchu, Tokyo 1838509, Japan

CSIC, IATS, Fish Pathol Grp, Castellon de La Plana, Spain  CSIC, IATS, Nutrigen & Fish Endocrinol Grp, Castellon de La Plana, Spain  Norwegian Univ Life Sci, Dept Anim & Aquacultural Sci, Ass, Norway  Univ Algarve, CCMar, Comparat Endocrinol & Integrat Biol, Faro, Portugal  BioMar R&D, Grangemouth, Scotland  Norel SA, Madrid, Spain

Bat Conservation International, Austin, TX, 78746, USA. wfrick@batcon.org.  Department of Ecology and Evolutionary Biology, University of California, Santa Cruz, CA, 95060, USA. wfrick@batcon.org.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, 79401, USA.  Bat Conservation International, Austin, TX, 78746, USA.  U.S. Geological Survey - National Wildlife Health Center, Madison, WI, 53711, USA.  Cooperative Wildlife Research Laboratory and School of Biological Sciences, Southern Illinois University, Carbondale, IL, 62901, USA.  Pathogen and Microbiome Institute, Northern Arizona University, Flagstaff, AZ, 86011, USA.  Department of Biology, University of Waterloo, Waterloo, N2L 3G1, Canada.



Univ Fed Rio Grande do Sul, Hosp Clin Porto Alegre, INCT Translat Med, BR-90046900 Porto Alegre, RS, Brazil  Univ Fed Rio Grande do Sul, Programa Posgrad Ciencias Biol Bioquim, Porto Alegre, RS, Brazil  Univ Fed Rio Grande do Sul, Programa Posgrad Ciencias Med Psiquiatria, Porto Alegre, RS, Brazil  Max Planck Inst Psychiat, D-80804 Munich, Germany  Karolinska Inst, Stockholm, Sweden

Detroit Zool Soc, Ctr Zoo Anim Welf & Eth, 8450 West 10 Mile Rd, Royal Oak, MI 48067 USA  Oakland Univ, Dept Psychol, Rochester, MI 48063 USA

Univ Notre Dame, Dept Anthropol, Notre Dame, IN 46556 USA  Univ Notre Dame, Eck Inst Global Hlth, Notre Dame, IN 46556 USA  Simon Fraser Univ, Dept Psychol, Burnaby, BC, Canada  Aarhus Univ, Dept Archaeol & Heritage Studies, Hojbjerg, Denmark  Johns Hopkins Univ, Sch Med, Baltimore, MD USA  Inst Natl Sante Publ, Brazzaville, Rep Congo  Penn State Coll Med, Hershey, PA USA  Univ Massachusetts, Psychol & Brain Sci, Amherst, MA 01003 USA  Max Planck Inst Evolutionary Anthropol, Dept Human Behav Ecol & Culture, Leipzig, Germany

Quinnipiac Univ, Frank H Netter MD Sch Med, 370 Bassett Rd, North Haven, CT 06473 USA  UConn Hlth, Dept Pediat, Farmington, CT USA  Connecticut Childrens Med Ctr, Asthma Ctr, Hartford, CT USA

Univ Syiah Kuala, Fac Vet Med, Physiol Lab, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Anat Lab, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Study Program Vet Educ, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Histol Lab, Banda Aceh 23111, Aceh, Indonesia  Indonesian Inst Sci LIPI, Res Ctr Biol, Lab Reprod, Div Zool, Bogor, Indonesia

Polish Acad Sci, Inst Genet & Anim Breeding, Postepu 36A, PL-05552 Jastrzebiec, Poland  Univ Warmia & Mazury, Fac Anim Bioengn, Oczapowskiego 5, PL-10719 Olsztyn, Poland  Univ Paris 05, Inst Psychol, 71 Ave Edouard Valliant, F-92774 Boulogne, France  Polish Acad Sci, Res Stn Ecol Agr & Preservat Anim Breeding, PL-12220 Popielno, Ruciane Nida, Poland

Department of Biological Sciences, University of New Hampshire, Durham 03824.  Land O'Lakes Animal Milk Products, Cottage Grove, WI 53527.  Department of Biological Sciences, University of New Hampshire, Durham 03824. Electronic address: peter.erickson@unh.edu.

Univ Alicante, Nursing Dept, Alicante, Spain  CSIC, Inst Food Sci Technol & Nutr ICTAN, Dept Nutr & Metab DAIN, Madrid, Spain  Univ Cadiz, Fac Educ Sci, Dept Phys Educ, Puerto Real, Spain  Univ Cent Chile, Fac Educ, Dept Phys Educ, Santiago, Chile  Autonomous Univ Madrid, Ciudad Univ Cantoblanco, Fac Educ, Dept Phys Educ Sport & Human Movement, Madrid, Spain

Department of Medical Physiology, Faculty of Medicine, Menoufia University, Egypt; Department of Medical Physiology, Faculty of Medicine, Imam Mohammed Ibn Saud Islamic University, Saudi Arabia. Electronic address: suzanhazzaa@med.menofia.edu.eg.  Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.emimohamed84@gmail.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: AHISMAIL2013@yahoo.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: abdelmoneam.abdelkader@science.menofia.edu.eg.  Department of Histology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.sehamhist@gmail.com.  Department of Chemistry, Biochemistry Division, Faculty of Science, Menoufia University, Egypt. Electronic address: yasminfekry@science.menofia.edu.eg.  Chemist at Faculty of Science, Menoufia University, Egypt. Electronic addr

Immunophyisiology Research Group, Instituto Universitario de Investigacion Biosanitaria de Extremadura (INUBE), 06080 Badajoz, Spain.  Immunophysiology Research Group, Physiology Department, Faculty of Sciences, University of Extremadura, 06071 Badajoz, Spain.  Facultad de Deporte, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  International Chair of Sports Medicine, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  Immunophysiology Research Group, Nursing Department, Faculty of Medicine and Health Sciences, University of Extremadura, 06071 Badajoz, Spain. Carmen Daniela Quero: cdquero@ucam.edu""

Norsk Inst Vannforskning, Niva, Gaustadalleen 21, NO-0349 Oslo, Norway  Univ Agder, Ctr Coastal Res, N-4604 Kristiansand, Norway  Norwegian Univ Life Sci, Dept Paraclin Sci, N-0454 Oslo, Norway  Norwegian Univ Life Sci, Dept Preclin Sci & Pathol, N-0454 Oslo, Norway

NHGRI, Social & Behav Res Branch, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet, NIH, Bethesda, MD USA  Johns Hopkins Univ, Sch Med, Div Endocrinol Diabet & Metab, Baltimore, MD USA  Suburban Hosp, Johns Hopkins Community Phys, Bethesda, MD USA  Montefiore Med Ctr, Albert Einstein Coll Med, Dept Oncol, Div Hematol, New York, NY USA  NIH, Dept Lab Med, Clin Ctr, Bldg 10, Bethesda, MD 20892 USA  Univ Massachusetts, Dept Psychol & Brain Sci, Amherst, MA 01003 USA  Univ Florida, Genet Inst, Gainesville, FL USA

Univ Alberta, Dept Agr Food & Nutr Sci, Edmonton, AB T6G 2P5, Canada  Hokkaido Univ, Res Fac Agr, Lab Anim Funct & Nutr, Sapporo, Hokkaido 0608589, Japan  Chinese Acad Agr Sci, Minist Agr & Rural Affairs, Feed Res Inst, Key Lab Feed Biotechnol, Beijing 100081, Peoples R China  Univ Guelph, Dept Anim Biosci, Guelph, ON N1G 2W1, Canada

MacKay Mem Hosp, Dept Radiat Oncol, Taipei 104, Taiwan  MacKay Med Coll, Dept Med, New Taipei 252, Taiwan  Natl Yang Ming Chiao Tung Univ, Dept Biomed Imaging & Radiol Sci, Taipei 112, Taiwan  MacKay Mem Hosp, Dept Med Res, Taipei 104, Taiwan  MacKay Mem Hosp, Dept Pathol, Taipei 104, Taiwan  MacKay Mem Hosp, Dept Internal Med, Div Endocrinol & Metab, Taipei 104, Taiwan  MacKay Jr Coll Med Nursing & Management, Dept Artificial Intelligence & Med Applict, New Taipei 252, Taiwan  China Med Univ Hosp, Dept Med Res, Taichung 404, Taiwan

Inst Marine Res, Boks 1870 Nordnes, N-5817 Bergen, Norway  Skretting Aquaculture Res Ctr, POB 48, N-4001 Stavanger, Norway  Niva, Norsk Inst Vannforskning, Gaustadalleen 21, NO-0349 Oslo, Norway

Swedish Univ Agr Sci, Dept Anim Nutr & Management, Box 7024, S-75007 Uppsala, Sweden

Swedish Univ Agr Sci, Dept Anim Nutr & Management, Box 7024, S-75007 Uppsala, Sweden  Univ Stirling, Inst Aquaculture, Stirling FK9 4LA, Scotland  Univ Gothenburg, Dept Biol & Environm Sci, SWEMARC, Box 463, S-40530 Gothenburg, Sweden

Univ Notre Dame, Dept Anthropol, 206 Corbett Family Hall, Notre Dame, IN 46556 USA  Univ Notre Dame, Kellogg Inst Int Studies, Notre Dame, IN 46556 USA  Univ Notre Dame, Nanov Inst European Studies, Notre Dame, IN 46556 USA  Univ Massachusetts Amherst, Psychol & Brain Sci, Amherst, MA USA  Univ Notre Dame, Eck Inst Global Hlth, Notre Dame, IN 46556 USA

Univ Warmia & Mazury, Dept Horse Breeding & Riding, Olsztyn, Poland  Univ Milan, Dipartimento Med Vet, Milan, Italy  Polish Acad Sci, Dept Genom, Inst Genet & Anim Breeding, Jastrzebiec, Poland  TEAGASC, Anim & Biosci Res Dept, Anim & Grassland Res & Innovat Ctr, Dunsany, Meath, Ireland  Polish Acad Sci, Dept Anim Behav, Inst Genet & Anim Breeding, Postepu 36A, PL-05552 Jastrzebiec, Poland

Sungshin Univ, Inst Basic Sci, Dept Biotechnol, Div Dev Biol & Physiol, Seoul 02844, South Korea  NIFS, Aquaculture Management Div, Busan 46083, South Korea  Chonnam Natl Univ, Dept Aqualife Med, Yeosu 59626, South Korea  NIFS, South Sea Fisheries Res Inst, Yeosu 59780, South Korea

Inst Espanol Oceanog, Ctr Oceanog Canarias, Via Espaldon,Darsena Pesquera PCL 8, Tenerife 38180, Spain  Hellen Ctr Marine Res, Inst Marine Biol Biotechnol & Aquaculture, POB 2214, Iraklion 71003, Crete, Greece  Univ Crete, Dept Biol, POB 2208, Iraklion 71409, Crete, Greece

Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol, Campus Excelencia Int Mar CEIMAR, Cadiz, Spain

Univ Glasgow, Coll Med Vet & Life Sci, Inst Biodivers Anim Hlth & Comparat Med, Glasgow G61 1QH, Lanark, Scotland  Univ Aberdeen, Sch Med Med Sci & Nutr, Inst Med Sci, Aberdeen AB25 2ZD, Scotland  Univ Aberdeen, Sch Med Med Sci & Nutr, Inst Appl Hlth Sci, Aberdeen AB25 2ZD, Scotland  Univ British Columbia, Life Sci Inst, Dept Cellular & Physiol Sci, Vancouver, BC V6T 1Z3, Canada  Queen Mary Univ London, William Harvey Res Inst, Ctr Endocrinol, Barts & London, Charterhouse Sq, London EC1M 6BQ, England

Allvet Pet Clin, Dept Vet Med, 8-2-269-A-3, Hyderabad, Telangana, India  Sunshine Hosp, SMART Res Dept, Hyderabad, Telangana, India

Natl Marine Fisheries Serv, Natl Ocean & Atmospher Adm, Southwest Fisheries Sci Ctr, Protected Resources Div, La Jolla, CA 92038 USA  Ocean Associates Inc, Arlington, VA USA

Department of Human Ecology, School of International Health, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan.  Laboratory for Microbiome Sciences, RIKEN Center for Integrative Medical Sciences, Yokohama, Japan.  Department of Public Health & Nursing, Nagasaki University, Nagasaki, Japan.  Faculty of Nursing, Toho University, Tokyo, Japan.  Graduate School of Agricultural and Life Sciences, The University of Tokyo, Tokyo, Japan.  Lao Tropical and Public Health Institute, Ministry of Health, Vientiane, Laos.  Graduate School of Environmental Studies, Nagoya University, Nagoya, Japan.

Natl Def Med Coll, Dept Immunol & Microbiol, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Dept Psychiat, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Dept Physiol, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Res Inst, Div Traumatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tsukuba, Grad Sch Pure & Appl Sci, 1-1-1 Tennodai, Tsukuba, Ibaraki 3058573, Japan

Division of Neurofunctional Genomics, Department of Immunobiology and Neuroscience, Medical Institute of Bioregulation, and.  Department of Aging Science and Pharmacology, Faculty of Dental Sciences, Kyushu University, Fukuoka, Japan.  Department of Physiology, Nihon University School of Dentistry, Tokyo, Japan.  Department of Pharmacology, Faculty of Pharmacy, Yasuda Women's University, Hiroshima, Japan.  Department of Pathology and Biological Responses, Nagoya University Graduate School of Medicine, Nagoya, Japan.

Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa. Electronic address: llabarge@ab.mpg.de.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK.  Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Department of Anthropology, The State University of New York at Buffalo, Amherst, NY, USA.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK; Department of Biological Sciences, Faculty of Science, Engineering and Agriculture, Private Bag X5050, Thohoyandou 0950, South Africa.  D

Innate Immunity Laboratory, Immunology Program, Biomedical Sciences Institute, Faculty of Medicine, Universidad de Chile, Santiago 8380453, Chile.  Biomedicine Research Laboratory, Medical School, Universidad Finis Terrae, Santiago 7501015, Chile.  Department of Gastroenterology and Hepatology, University Medical Center Groningen, University of Groningen, 9713 GZ Groningen, The Netherlands.  Molecular Endocrinology Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  Metabolism and Nuclear Medicine Group, Fudan University Cancer Institute, Fudan University Shanghai Cancer Center, Shanghai 200433, China.  Metabolism, Genes, and Environment Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  School

University of Findlay, Ohio, USA

Western Univ, Fac Hlth Sci, 1201 Western Rd, London, ON N6G 1H1, Canada

James J Peters Vet Affairs Med Ctr, Mental Hlth Patient Care Ctr, Bronx, NY 10468 USA  Icahn Sch Med Mt Sinai, Dept Psychiat, New York, NY 10029 USA

Michigan State Univ, Coll Nursing, 1355 Bogue St,C241, E Lansing, MI 48824 USA  Purdue Univ, Sch Nursing, W Lafayette, IN 47907 USA

Michigan State Univ, Coll Nursing, 1355 Bogue St,C241, E Lansing, MI 48824 USA  Purdue Univ, Sch Nursing, 502 N Univ St, W Lafayette, IN 47907 USA  Michigan State Univ, Coll Nursing, 1355 Bogue St,C245, E Lansing, MI 48824 USA  Michigan State Univ, Coll Nursing, 1355 Bogue St,C342, E Lansing, MI 48824 USA

Michigan State Univ, Coll Nursing, 1355 Bogue St,C241, E Lansing, MI 48824 USA  Purdue Univ, Sch Nursing, 502 N Univ St, W Lafayette, IN 47907 USA  Michigan State Univ, Coll Nursing, 1355 Bogue St,C245, E Lansing, MI 48824 USA  Univ Massachusetts, Dept Psychol & Brain Sci, 135 Hicks Way, Amherst, MA 01003 USA

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunneys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Channing Lab, Brigham & Womens Hosp, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  Yale Univ, Environm Hlth Sci, New Haven, CT USA  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunnys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Brigham & Womens Hosp, Channing Lab, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA USA  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, Program Dev Endocrinol & Genet PDEGEN, NIH, 10 Ctr Dr,Bldg 10 Clin Res Ctr,Room 1-3330, Bethesda, MD 20892 USA  NIH, ORS, DVR, OD, Bldg 10, Bethesda, MD 20892 USA  Clermont Univ, Genet Reprod & Dev, CNRS, UMR6247, Aubiere, France

a Guangdong Provincial Key Laboratory of Animal Molecular Design and Precise Breeding, School of Life Science and Engineering, Foshan University, Foshan 528000,

Department of Psychology, University of Oslo, Oslo, Norway. Electronic address: g.e.loseth@psykologi.uio.no.  Department of Psychology, University of Oslo, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Department of Diagnostic Physics, Oslo University Hospital, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway.  Department of Biomedical and Clinical Sciences, Linkoping University, Linkoping, Sweden; Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.  Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.

Jagiellonian Univ, Fac Biol, Inst Zool & Biomed Res, Dept Evolutionary Immunol, Gronostajowa 9, PL-30387 Krakow, Poland  Wageningen Univ, Cell Biol & Immunol Grp, POB 338, NL-6700 AH Wageningen, Netherlands

Rollins Coll, Dept Biol, Winter Pk, FL 37289 USA

School of Wildlife Forensic and Health, NDVSU, Jabalpur, Madhya Pradesh, India

Iowa State Univ, Dept Vet Microbiol & Prevent Med, Ames, IA 50010 USA  Anim Hlth Res Inst, Agr Res Ctr, Giza, Egypt  Diamond V Mills Inc, Cedar Rapids, IA 52404 USA



Florida Int Univ, Dept Elect & Comp Engn, Bio MEMS & Microsyst Lab, Miami, FL 33174 USA  Penn State Univ, Dept Behav Hlth, University Pk, PA 16802 USA

Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, NIH, Bethesda, MD 20892 USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pediat, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Biochem & Immunol, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Colorado, Sch Med, Div Endocrinol Metab & Diabet, Aurora, CO 80045 USA  Vet Affairs Med Ctr, Res Serv, Denver, CO 80045 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Pediat Endocrinol Interinst Training Program, NIH, Bethesda, MD USA  Harvard Med Sch, Dept Pediat, Boston Childrens Hosp, Div Endocrinol, Boston, MA 02115 USA  Univ Fed Triangulo Mineiro, Dept Gen Pathol, BR-38025180 Uberaba, MG, Brazil

Univ Georgia, Dept Anim & Dairy Sci, Tifton, GA 31793 USA  Phibro Anim Hlth Corp, Teaneck, NJ 07666 USA

Kyoto Univ, Grad Sch Med, Dept Diabet Endocrinol & Nutr, Sakyo Ku, 54 Shogoin Kawahara Cho, Kyoto 6068507, Japan  Kyoto Univ, Ctr iPS Cell Res & Applicat, Sakyo Ku, 53 Shogoin Kawahara Cho, Kyoto 6068507, Japan  Kyoto Univ, Med Innovat Ctr, Grad Sch Med, Sakyo Ku, 53 Shogoin Kawahara Cho, Kyoto 6068507, Japan

Rakuno Gakuen Univ, Lab Compan Anim Behav & Wildlife Ecol, Dept Vet Sci, Sch Vet Med, 582 Bunkyodai Midori, Ebetsu, Hokkaido 0698501, Japan  Okinawa Marine Res Ctr, 3425-2 Yamada, Onna Son, Okinawa 9040416, Japan

Linkoping Univ, Ctr Social & Affect Neurosci, Dept Clin & Expt Med, Linkoping, Sweden  Cummings Scool Med, Hotchkiss Brain Inst, Calgary, AB, Canada  Cummings Scool Med, Mathison Ctr Mental Hlth Res & Educ, Calgary, AB, Canada  Univ Calgary, Cumming Sch Med, Dept Cell Biol & Anat, Calgary, AB, Canada  Univ Calgary, Cumming Sch Med, Dept Psychiat, Calgary, AB, Canada

Lethbridge Research and Development Centre, Agriculture and Agri-Food Canada, Lethbridge, Alberta, Canada.  Department of Ruminant Production, IRTA, Caldes de Montbui, Barcelona, Spain.  Department of Population Medicine, University of Guelph, Guelph, Ontario, Canada.

Agr & Agri Food Canada, Lethbridge Res & Dev Ctr, Lethbridge, AB, Canada  IRTA, Dept Ruminant Prod, Barcelona, Spain  Univ Guelph, Dept Populat Med, Guelph, ON, Canada

Lethbridge Research and Development Centre, Agriculture and Agri-Food Canada, Lethbridge, Alberta, Canada.  Department of Ruminant Production, IRTA, Caldes de Montbui, Barcelona, Spain.  Department of Population Medicine, University of Guelph, Guelph, Ontario, Canada.

Western Univ Hlth Sci, Coll Vet Med, Pomona, CA 91766 USA

Department of Population Health and Pathobiology, College of Veterinary Medicine, North Carolina State University, Raleigh, NC.  Department of Veterinary Preventive Medicine, College of Veterinary Medicine, The Ohio State University, Columbus, OH.  Department of Anatomy and Physiology, College of Veterinary Medicine, Kansas State University, Manhattan, KS.

Univ Ghent, Fac Med & Hlth Sci, Dept Publ Hlth & Primary Care, Ghent, Belgium

Department of Paraclinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Institute for Biology, Leiden University, Leiden, The Netherlands.  Department of Production Animal Clinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway. ida.johansen@nmbu.no.

a  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigación Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI·MAR), University of Cádiz, 11519 Puerto Real, Cádiz, Spain  b  Department of Biology and Geology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Almería, 04120 Almería, Spain  c  Department of Microbiology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Málaga, 29071 Málaga, Spain  d  Centre of Marine Sciences (CCMar), Universidade do Algarve, Faro, Portugal  e  Instituto de Ciencias Marinas de Andalucía (ICMAN-CSIC), 11519 Puerto Real, Cádiz, Spain

Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol,Campus Excelencia Int Mar CEI MAR, Cadiz 11519, Spain  Univ Almeria, Dept Biol & Geol, Campus Excelencia Int Mar CEI MAR, Almeria 04120, Spain  Univ Malaga, Dept Microbiol, Campus Excelencia Int Mar CEI MAR, Malaga 29071, Spain  Univ Algarve, Ctr Marine Sci CCMar, Faro, Portugal  Inst Ciencias Marinas Andalucia ICMAN CSIC, Cadiz 11519, Spain

Univ Politecn Valencia, Inst Anim Sci & Technol, Res Grp Aquaculture & Biodivers, Valencia, Spain  Univ La Laguna, Dept Biol Anim Edafologia Geologia Fisiologia Fac, Fac Ciencias, Secc Biol,Dept Biol Anim Edafol & Geol UDI Fisiol, San Cristobal De La Lagu, Spain

1 Department of Animal Science and  Industry, Kansas State University,  Manhattan, KS, 66502  2 SwineTech Inc., Cedar Rapids, IA, 52227  3 Department of Anatomy and Physiology,  Institute of Computational and  Comparative Medicine, Kansas State  University, Manhattan, KS, 66502  4 Department of Computer Science,  Kansas State University, Manhattan, KS,  66502  5 Department of Mathematics, Kansas  State University, Manhattan KS, 66502

a  Department of Psychiatry and Behavioral Neuroscience, Loyola University Stritch School of Medicine, Chicago, IL, United States  b  Department of Pathology, Loyola University Stritch School of Medicine, Chicago, IL, United States  c  Department of Public Health Sciences, Loyola University Stritch School of Medicine, Chicago, IL, United States  d  Department of Orthopaedic Surgery, Loyola University Stritch School of Medicine, Chicago, IL, United States

Animal Welfare Research, Chicago Zoological Society 2The Dian Fossey Gorilla Fund International 3Department of Animal and Dairy Sciences, University of Wisconsin-Madison

Univ Queensland, Fac Sci, Sch Agr & Food Sci, St Lucia, Brisbane, QLD 4072, Australia  Univ Queensland, Queensland Alliance Agr & Food Innovat, St Lucia, Brisbane, QLD 4072, Australia

Department of Molecular, Cellular and Developmental Biology, BioFrontiers Institute, University of Colorado at Boulder, Boulder, CO, USA

Aarhus Univ, Interacting Minds Ctr, Aarhus, Denmark  Natl Univ Singapore, Dept Biol Sci, Singapore, Singapore  Aarhus Univ, Dept Nucl Med, Aarhus, Denmark  Aarhus Univ, PET Ctr, Aarhus, Denmark  Aalborg Univ, Dept Anim Sci Behav & Stress Biol, Aalborg, Denmark  Aalborg Univ, Dept Chem & Biosci, Aalborg, Denmark  7IT Univ Copenhagen, Aalborg Zoo, Copenhagen, Denmark

Univ Cadiz, Fac Marine & Environm Sci, Dept Biol, Inst Univ Invest Marina INMAR, Campus Excelencia Int Mar CEI MAR, Cadiz 11519, Spain  Univ Almeria, Dept Biol & Geol, Campus Excelencia Int Mar CEI MAR, Almeria 04120, Spain  Univ Algarve, Ctr Marine Sci CCMar, Faro, Portugal  Futuna Blue Espana SL, Darsena Comercial Pesquera S-N, Cadiz 11500, Spain

Jagiellonian Univ, Dept Evolutionary Immunol, PL-30387 Krakow, Poland  Polish Acad Sci, Inst Ichthyobiol & Aquaculture, PL-43520 Chybie, Poland  Wageningen Univ, Dept Anim Sci, Cell Biol & Immunol Grp, NL-6700 AH Wageningen, Netherlands

Univ Illinois, Dept Anim Sci, Urbana, IL 61801 USA  Texas Tech Univ, Dept Anim & Food Sci, Lubbock, TX 79409 USA  APC Inc, Ankeny, IA 50021 USA

Univ Turin, Dept Chem, Turin, Italy  Univ Turin, Dept Vet Sci, Grugliasco, Italy

Department of Comparative Biomedicine and Food Science, University of Padua, Legnaro, PD, Italy.  Ethics Laboratory for Veterinary Medicine, Conservation and Animal Welfare, University of Padua, Legnaro, PD, Italy.  Department of Veterinary Medical Science, University of Bologna, Ozzano dell'Emilia, BO, Italy.  Giardino Zoologico di Pistoia, Pistoia, Italy.  Department of Veterinary Science, University of Turin, Grugliasco, TO, Italy.

Univ Sao Paulo, Fac Zootecnia & Engenharia Alimentos, Lab Biometeorol & Etol, Duque Caxias Norte 225, BR-13635900 Sao Paulo, SP, Brazil  Univ Evora, Inst Adv Studies & Res, Mediterranean Inst Agr Environm & Dev, Evolo Mitra,Ap 94, P-7006554 Evora, Portugal

Department of Biology, William and Mary, Williamsburg, VA, 23185, USA.  Department of Biology, William and Mary, Williamsburg, VA, 23185, USA. Electronic address: pxzwol@wm.edu.

International Chair of Sport Medicine, Faculty of Medicine, Campus de los Jeronimos, Catholic University of Murcia, 30107 Murcia, Spain.  Faculty of Sport, Campus de los Jeronimos, Catholic University of Murcia, 30107 Murcia, Spain.  Grupo de Investigacion en Inmunofisiologia, Instituto Universitario de Investigacion Biosanitaria de Extremadura (INUBE), University of Extremadura, Av. Elvas s/n, 06006 Badajoz, Spain.

Cargill Anim Nutr, Nurture Res Ctr, Provimi North Amer, Brookville, OH 45309 USA  Kansas State Univ, Dept Anim Sci & Ind, Manhattan, KS 66506 USA

Swansea Univ, Ctr Sustainable Aquat Res CSAR, Dept Biosci, Swansea SA2 8PP, W Glam, Wales

Tamil Nadu Vet & Anim Sci Univ, Madras Vet Coll, Dept Vet Physiol, Chennai 600007, Tamil Nadu, India  Tamil Nadu Vet & Anim Sci Univ, Madras Vet Coll, Dept Vet Gynaecol & Obstet, Chennai 600007, Tamil Nadu, India

Univ Guelph, Dept Populat Med, Guelph, ON N1G 2W1, Canada  Univ Guelph, Dept Anim Biosci, Guelph, ON N1G 2W1, Canada

Ist Zooprofilatt Sperimentale Umbria & Marche Tog, Via Salvemini 1, I-06126 Perugia, Italy  Perugia Univ, Dept Vet Med, Lab Ethol & Anim Welf LEBA, Via San Costanzo 4, I-06126 Perugia, Italy  Tyrus Clin Vet, Via Bartocci 1G, I-05100 Terni, Italy  USL Umbria 1, Publ Vet Serv Urban Hyg & Prevent Stray Dogs, Str Brufa Snc, I-06148 Perugia, Italy

Univ Barcelona UB, Fac Farm & Ciencies Alimentacio, Dept Bioquim & Fisiol, Seccio Fisiol, Barcelona 08028, Spain  UB, Inst Recerca Nutr & Seguretat Alimentaria INSA UB, Santa Coloma De Gramenet 08921, Spain

Seccio de Fisiologia, Departament de Bioquimica i Fisiologia, Facultat de Farmacia i Ciencies de l'Alimentacio, Universitat de Barcelona (UB), 08028 Barcelona, Spain.  Institut de Recerca en Nutricio i Seguretat Alimentaria (INSA-UB), Universitat de Barcelona (UB), 08921 Santa Coloma de Gramenet, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, 28029 Madrid, Spain.

Seccio de Fisiologia, Departament de Bioquimica i Fisiologia, Facultat de Farmacia i Ciencies de l'Alimentacio, Universitat de Barcelona (UB), 08028 Barcelona, Spain.  Institut de Recerca en Nutricio i Seguretat Alimentaria (INSA-UB), 08921 Santa Coloma de Gramenet, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, 28029 Madrid, Spain.

Osaka Univ, Grad Sch Frontier Biosci, Lab Synapt Plast, Suita, Osaka 5650871, Japan  Natl Ctr Neurol & Psychiat, Tokyo 1878551, Japan

ARS USDA, Livestock Issues Res Unit, Lubbock, TX 79403 USA  Diamond V, Cedar Rapids, IA 52404 USA

ARS, Livestock Issues Res Unit, USDA, Lubbock, TX 79403 USA  West Texas A&M Univ, Dept Agr Sci, Canyon, TX 79016 USA  Univ Nebraska, Dept Anim Sci, Lincoln, NE 68583 USA  Mississippi State Univ, MAFES Brown Loam, Raymond, MS 39154 USA

Department of Biology, Lahore Garrison University, Sector C Phase VI Lahore Pakistan

Temple Univ, Dept Psychol, 1701 N 13th St, Philadelphia, PA 19122 USA  Univ Wisconsin, Dept Psychol, 1202 W Johnson St, Madison, WI 53706 USA

Temple Univ, Dept Psychol, 1701 N 13th St, Philadelphia, PA 19122 USA  Massachusetts Gen Hosp, Dept Psychiat, One Bowdoin Sq,6th Floor, Boston, MA 02114 USA  Harvard Med Sch, Boston, MA 02115 USA  Temple Univ, Neurosci Program, 1701 N 13th St, Philadelphia, PA 19122 USA  Univ Wisconsin Madison, Dept Psychol, 1201 W Johnson St, Madison, WI 53706 USA

The Ohio State University, Columbus, OH, USA  2  Ohio State ATI, Wooster, OH, USA  3  Virginia Tech University, Blacksburg, VA, USA

Columbia Univ, Teachers Coll, New York, NY 10027 USA  Colorado State Univ, Ft Collins, CO 80523 USA  Columbia Univ, Irving Med Ctr, New York, NY USA  Univ Massachusetts, Amherst, MA 01003 USA

Inst Marine Res, Postboks 1870 Nordnes, N-5817 Bergen, Norway  Chinese Acad Fishery Sci, Freshwater Fisheries Res Ctr, Beijing, Peoples R China  Skretting Arc, Sjohagen 3, N-4016 Stavanger, Norway  Norsk Inst Vannforskning, Niva, Gaustadalleen 21, NO-0349 Oslo, Norway

Department of Animal and Food Sciences, Texas Tech University, Lubbock, TX 79409, USA.  United States Department of Agriculture, Agriculture Research Service, Livestock Issues Research Unit, Lubbock, TX 79403, USA.  Veterinary Research and Consulting Services, Hays, KS 67601, USA.

Oregon State Univ, Dept Anim & Rangeland Sci, 112 Withycombe Hall, Corvallis, OR 97331 USA  Phibro Anim Hlth Corp, 1767 NW Kings Blvd, Corvallis, OR 97330 USA  Univ Nebraska, Dept Anim Sci, A224 Anim Sci Complex, Lincoln, NE 68583 USA



Georgia State Univ, Dept Psychol, POB 5010, Atlanta, GA 30302 USA  Georgia State Univ, Language Res Ctr, Decatur, GA USA  Emory Univ, Dept Anthropol, Atlanta, GA 30322 USA  Georgia State Univ, Ctr Behav Neurosci, Atlanta, GA 30303 USA  Georgia State Univ, Neurosci Inst, Atlanta, GA 30303 USA

School of Veterinary Medicine, Rakuno Gakuen University, Bunkyodai-Midorimachi, Ebetsu, Hokkaido 069-8501, Japan.  b Itozu no mori Zoological Park, 4-1-8 Kamiitozu, Kokurakita, Kitakyushu, Fukuoka, 803-0845, Japan.

Rakuno Gakuen Univ, Sch Vet Med, 582 Bunkyodai Midorimachi, Ebetsu, Hokkaido 0698501, Japan  Itozu No Mori Zool Pk, Kokurakita Ku, 4-1-8 Kamiitozu, Kitakyushu, Fukuoka 8030845, Japan

Univ Penn, Sch Vet Med, Philadelphia, PA 19104 USA  Univ Penn, Abramson Family Canc Res Inst, Philadelphia, PA 19104 USA  Univ Penn, Sch Vet Med, Dept Clin Studies, New Bolton Ctr, Kennett Sq, PA 19348 USA  Univ Penn, Sch Vet Med, Dept Clin Sci & Adv Med, Philadelphia, PA 19104 USA

Perform Physical Therapy and Pilates, Oceanside NY, USA.  Molloy College, 1000 Hempstead Avenue, Rockville Centre NY, 11570, USA.

Univ Toronto Scarborough, Dept Anthropol, Toronto, ON M1C 1A4, Canada

Univ Autonoma Barcelona, Fac Vet, Dept Anim & Food Sci, Bellaterra 08193, Spain  Univ Autonoma Barcelona, Fac Vet, Dept Anim Hlth & Anat, Bellaterra 08193, Spain

Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Internal Med & Pediat Endocrinol Interinst Traini, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Mol Neurophysiol & Biophys, NIH, Bethesda, MD 20892 USA

Hlth Canada, Environm Hlth Sci & Res Bur, Hlth Environm & Consumer Safety Branch, Ottawa, ON, Canada  Univ Ottawa, Fac Med, Dept Biochem Microbiol & Immunol, Ottawa, ON, Canada  Univ British Columbia, Fac Med, Dept Med, Vancouver, BC, Canada  Univ British Columbia, Fac Med, Sch Populat & Publ Hlth, Vancouver, BC, Canada

Univ Toledo, Dept Physiol & Pharmacol, Coll Med & Life Sci, Toledo, OH 43606 USA

Florida Int Univ, BioMEMS Microsyst Lab, Miami, FL 33174 USA  Florida Int Univ, Herbert Wertheim Coll Med, Dept Immunol, Ctr Personalized Nanomed, Miami, FL 33199 USA

Univ Massachusetts Amherst, Sch Publ Hlth & Hlth Sci, Dept Hlth Promot & Policy, Arnold House,715 N Pleasant St, Amherst, MA 01003 USA  Men Color Hlth Awareness Project, 275 Chesnut St, Springfield, MA 01104 USA  Univ Massachusetts Amherst, Ctr Neuroendocrine Studies, Tobin Hall,135 Hicks Way, Amherst, MA 01003 USA

Iowa State Univ, Dept Anim Sci, Ames, IA 50011 USA  Univ Kentucky, Dept Anim & Food Sci, Princeton, KY 42445 USA

Univ Ghent, Dept Publ Hlth & Primary Care, Campus UZ Ghent,Corneel Heymanslaan 10, B-9000 Ghent, Belgium  Univ Ghent, Lab Chem Anal, Campus Merelbeke,Salisburylaan 133, B-9820 Merelbeke, Belgium  Univ Ghent, Dept Dev Personal & Social Psychol, Henri Dunantlaan 2, B-9000 Ghent, Belgium  Queens Univ, Sch Biol Sci, Inst Global Food Secur, 19 Chlorine Gardens, Belfast BT9 5DL, Antrim, North Ireland

Department of Anthropology, University of California, Los Angeles, Los Angeles, California, USA.  Departamento de Psiquiatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Department of Anthropology, Yale University, New Haven, Connecticut, USA.  Departamento de Medicina Preventiva, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Pediatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Enfermagem Em Saude Coletiva da Escola de Enfermagem, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.

Department of Psychological & Brain Sciences, Boston University, Boston, MA, USA.  Department of Developmental Medicine, Harvard Medical School, Boston, MA, USA.  Department of Psychological & Brain Sciences, University of Massachusetts, Amherst, MA, USA.

Department of Biology, University of Washington, Seattle, WA, 98195, USA. victoryz@uw.edu.  Department of Biological Sciences, Northern Arizona University, Flagstaff, AZ, 86011, USA.

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: jbeehner@umich.edu.  School for the Environment and Sustainability, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, Emory University, Atlanta, GA 30322, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Ecology & Evolutionary Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Anthropology, Tulane University, New Orleans, LA 70118, USA; Santa Rosa Primate Project, Santa Rosa National Park, Costa Rica; Tulane National Primate Research Center, Tulane Un

Univ Oregon, Dept Anthropol, Eugene, OR 97403 USA  Miami Univ, Dept Anthropol, Oxford, OH 45056 USA  Columbus Zoo & Aquarium, Columbus, OH USA

No Arizona Univ, Ctr Bioengn Innovat, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86001 USA  Inst Conservat Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376, RA-9120 Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Sch Vet Med, 1089 Vet Med Dr Ground Floor West, Davis, CA 95616 USA  Univ Utah, Dept Biol, 257 South 1400 East Univ Utah, Salt Lake City, UT 84112 USA  Ocean Alliance Whale Conservat Inst, 32 Horton St, Gloucester, MA 01930 USA  Univ Nacl Cordoba, Diversidad Biol 4, Av Velez Sarsfield 299, RA-5000 Cordoba, Argentina

Rhodes Coll, Dept Biol & Program Environm Studies & Sci, Memphis, TN 38112 USA  Chicago State Univ, Dept Biol Sci, Chicago, IL USA  Field Museum, Integrat Res Ctr, Chicago, IL USA  Univ Nacl Asuncion, Fac Politecn, Asuncion, Paraguay  Rhodes Coll, Dept Biol, Memphis, TN 38112 USA  Rhodes Coll, Program Neurosci, Memphis, TN 38112 USA

Univ Turin, Dept Vet Med, I-10095 Grugliasco, TO, Italy  COALVI, Madonna DellOlmo, CN, Italy

Univ Siena, Dept Life Sci, Via PA Mattioli 4, I-53100 Siena, Italy  Maremma Nat Hist Museum, Str Corsini 5, I-58100 Grosseto, Italy  Univ Torino, Dept Vet Sci, Largo P Braccini 2, I-10095 Grugliasco, TO, Italy  Univ Molise, Dept Biosci & Terr, Via F De Sanctis, I-86100 Campobasso, Italy

Department of Molecular, Cellular and Developmental Biology, BioFrontiers Institute University of Colorado at Boulder, Boulder, CO, USA.

Division of Wildlife Conservation, Alaska Department of Fish and Game, P.O. Box 110024 Douglas, AK 99811-0024, USA.  Division of Wildlife Conservation, Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701, USA.  Department of Biology, Baylor University, One Bear Place, Waco, TX 67679, USA.  Marine Mammal Laboratory, Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration, 7600 Sand Point Way NE, Seattle, WA 98115.

Anderson Cabot Ctr Ocean Life, New England Aquarium, Cent Wharf, Boston, MA 02110 USA  Woods Hole Oceanog Inst, Woods Hole, MA 02543 USA

Benedictine Univ, Dept Biol Sci, 5700 Coll Rd, Lisle, IL 60532 USA

ARS, USDA, Livestock Issues Res Unit, Lubbock, TX 79403 USA  Univ Florida, Range Cattle Res & Educ Ctr, Ona, FL 33865 USA  Missouri State Univ, Springfield, MO 65897 USA

Department of Biology, Baylor University, Waco TX, 76706, USA.  Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701, USA.  Alaska Department of Fish and Game, 1255 W 8 St, Juneau, AK 99802, USA.

Alaska Department of Fish and Game, Marine Mammal Program, Fairbanks, AK 99701, USA.  College of Fisheries and Ocean Sciences, University of Alaska, Fairbanks, AK 99775, USA.  Alaska Department of Fish and Game, Marine Mammal Program, Juneau, AK 99811, USA.

Alaska Dept Fish & Game, Div Wildlife Conservat, POB 110024, Douglas, AK 99811 USA  Alaska Dept Fish & Game, Div Wildlife Conservat, 1300 Coll Rd, Fairbanks, AK 99701 USA  Baylor Univ, Dept Biol, One Bear Pl 97388, Waco, TX 76798 USA  NOAA, Marine Mammal Lab, Alaska Fisheries Sci Ctr, Natl Marine Fisheries Serv, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Fairbanks, AK 99775 USA  Russian Acad Sci, Far East Branch, Kamchatka Branch, Pacific Geog Inst, Petropavlovsk Kamchatski 683000, Russia  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Alaska Stable Isotope Facil, Fairbanks, AK 99775 USA  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, Fairbanks, AK 99775 USA  Texas A&M Univ, Dept Marine Biol, Galveston Campus, Galveston, TX 77553 USA  Texas A&M Univ, Dept Wildlife & Fisheries Sci, College Stn, TX 77843 USA

Durrell Institute of Conservation and Ecology, School of Anthropology and Conservation, University of Kent, Canterbury, UK  2  Universidad de Costa Rica, Escuela de Biología, Ciudad Universitaria Rodrigo Facio, San José, Costa Rica

Hunter Med Res Inst, Mothers & Babies Res Ctr, Newcastle, NSW, Australia  Univ Newcastle, Sch Biomed Sci & Pharm, Callaghan, NSW, Australia  Univ Newcastle, Sch Psychol, Callaghan, NSW, Australia  RMIT Univ, Sch Hlth & Biomed Sci, Melbourne, Vic, Australia

Royal Dick Sch Vet Studies, Easter Bush Campus, Roslin EH25 9RG, Midlothian, Scotland  Univ Lincoln, Sch Life Sci, Anim Behav Cognit & Welf Grp, Lincoln LN6 7TS, England  Univ Leeds, Fac Biol Sci, Leeds LS2 9JT, W Yorkshire, England

Gretchen H. Roffler  gretchen.roffler@alaska.gov  Alaska Department of Fish and Game, Division of Wildlife Conservation, 801 3rd Street, Douglas, AK, 99824 USA    Shawna Karpovich  Alaska Department of Fish and Game, Division of Wildlife Conservation, 1300 College, Road, Fairbanks, AK, 99701 USA    Patrick Charapata  Alaska Department of Fish and Game, Division of Wildlife Conservation, 1300 College, Road, Fairbanks, AK, 99701 USA    Mandy J. Keogh  Alaska Department of Fish and Game, Division of Wildlife Conservation, 801 3rd Street, Douglas, AK, 99824 USA

Department of Structural Biology, VIB, Brussels, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Structural Biology Brussels, Vrije Universiteit Brussel, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Brussels Center for Redox Biology, Brussels, Belgium    Wael Gad & Joris Messens    Department of Biochemistry and Molecular Biology, Faculty of Pharmacy Helwan University, Cairo, Egypt    Sameh H Soror    Laboratory of Prion Biology, Neurobiology Sector, Scuola Internazionale Superiore di Studi Avanzati (SISSA), via Bonomea 265, Trieste, Italy    Gabriele Giachin & Giuseppe Legname    SISSA Unit, Italian Institute of Technology, via Bonomea 265, I-34136, Trieste, Italy    Giuseppe Legname    ELETTRA Laboratory, Sincrotrone Trieste S.C.p.A., I-34149, Basovizza, Trieste, Italy    Giuseppe Legname    Department o

Department of Cell and Molecular Biology, John A. Burns School of Medicine, University of Hawaii, Honolulu, HI 96813, USA.

MIT Lincoln Lab, Chem Microsyst & Nanoscale Technol, Lexington, MA 02421 USA  MIT Lincoln Lab, Bioengn Syst & Technol, Lexington, MA USA

Department of Chemistry, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139-4307, United States.

St Louis Univ, Dept Chem & Biochem, 3501 Laclede Ave,Monsanto Hall, St Louis, MO 63102 USA  St Louis Univ, Dept Surg, Ctr Comprehens Cardiovasc Care, St Louis, MO 63110 USA

Univ Fed Sao Carlos, Dept Phys Therapy, Lab Electrothermophototherapy, BR-13560 Sao Carlos, SP, Brazil  Univ Fed Sao Carlos, Postgrad Program Biotechnol, BR-13560 Sao Carlos, SP, Brazil  Univ Sao Paulo, Phys Inst Sao Carlos, Opt Grp, Sao Carlos, SP, Brazil  Massachusetts Gen Hosp, Wellman Ctr Photomed, Boston, MA 02114 USA  Univ Sao Paulo, Inst Phys, Lab Radiat Dosimetry & Med Phys, BR-05508 Sao Paulo, Brazil  Univ Fed Rio de Janeiro, BR-21941 Rio De Janeiro, Brazil  Harvard Univ, Sch Med, Dept Dermatol, Boston, MA 02115 USA  Tohoku Univ, Grad Sch Biomed Engn, Sendai, Miyagi 980, Japan  Harvard MIT Div Hlth Sci & Technol, Cambridge, MA USA

Univ Sao Paulo, Sch Phys Educ & Sport, Sao Paulo, Brazil  Massachusetts Gen Hosp, Ctr Genom Med, Boston, MA 02114 USA  Univ Sao Paulo, Inst Biomed Sci, Sao Paulo, Brazil  NTNU Norwegian Univ Sci & Technol, Dept Clin & Mol Med, Trondheim, Norway  NTNU, PROMEC Prote & Mod Expt Core, Trondheim, Norway  Cent Norway Reg Hlth Author, Trondheim, Norway

Delta Univ Sci & Technol, Basic Sci Dept, Gamasa, Egypt  Mansoura Univ, Fac Sci, Zool Dept, Mansoura, Egypt

Univ Laval, Dept Sci Anim, Quebec City, PQ G1V 0A6, Canada

US Geol Survey, Patuxent Wildlife Res Ctr, BARC East, Bldg 308,10300 Baltimore Ave, Beltsville, MD 20705 USA  Univ Missouri, Coll Vet Med, Columbia, MO 65211 USA  Univ Wisconsin, Sch Vet Med, Dept Pathobiol Sci, 2015 Linden Dr, Madison, WI 53706 USA  Missouri Dept Nat Resources, POB 176, Jefferson City, MO 65102 USA

Baylor Univ, Dept Environm Sci, Waco, TX 76798 USA  Baylor Univ, CRASR, Waco, TX 76798 USA  US Geol Survey, Upper Midwest Environm Sci Ctr, La Crosse, WI 54603 USA  US Geol Survey, Patuxent Wildlife Res Ctr, BARC East, Beltsville, MD 20705 USA

Loyola Univ Chicago, Stritch Sch Med, Dept Cell & Mol Physiol, Maywood, IL 60660 USA



Loyola Univ Chicago, Stritch Sch Med, Dept Cell & Mol Physiol, 2160 South First Ave, Maywood, IL 60153 USA

Department of Biology, and double daggerInstitute of Biochemistry, Carleton University, 1125 Colonel By Drive, Ottawa, Ontario, Canada.

Heinrich Heine Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Vasc Med, Cardiovasc Res Lab, Moorenstr 5, D-40225 Dusseldorf, Germany  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, South Acad Block,Level F,Mailpoint 810,Tremona Rd, Southampton SO16 6YD, Hants, England

Novia Univ Appl Sci, Ekenas, Finland  NOAA, Pacific Marine Environm Lab, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Ehime Univ, Ctr Marine Environm Studies, Lab Environm Toxicol, Matsuyama, Ehime, Japan  Univ Washington, Sch Oceanog, Seattle, WA 98195 USA  Univ Washington, Joint Inst Study Atmosphere & Ocean, Seattle, WA 98195 USA  Univ Turku, Dept Biol, Physiol Anim Lab, Turku, Finland  Southern Calif Coastal Water Res Project, Costa Mesa, CA 92626 USA

Univ Turku, Dept Biol, Turku 20014, Finland  Univ Murcia, Area Toxicol, Campus Espinardo, E-30100 Murcia, Spain

Environm Canada, Ecotoxicol & Wildlife Hlth Div, Burlington, ON L7R 4A6, Canada  Stantec Consulting Ltd, Winnipeg, MB R3C 3R6, Canada  McGill Univ, Ste Anne De Bellevue, PQ H9X 3V9, Canada  Carleton Univ, Ecotoxicol & Wildlife Hlth Div, Environm Canada, Ottawa, ON K1A 0H3, Canada  US Geol Survey, Patuxent Wildlife Res Ctr, Beltsville, MD 20705 USA

Natl Univ Singapore, Yong Loo Lin Sch Med, Dept Biochem, Singapore 117597, Singapore  Natl Univ Singapore, Yong Loo Lin Sch Med, Dept Med, Singapore 119228, Singapore  Natl Univ Singapore, Program Immunol, Singapore 117597, Singapore

Department of Anatomy and Human Embryology, Faculty of Medicine, University of Valencia, Av/Blasco Ibanez, 15, E46010 Valencia, Spain; Fundacion Investigacion Hospital Clinico Universitario de Valencia, Instituto de Investigacion INCLIVA, Avda. Blasco Ibanez 17, E46010 Valencia, Spain. Electronic address: gimenoa@uv.es.

Thyroid Section, Endocrine Division, Hospital de Clinicas de Porto Alegre, Universidade Federal do Rio Grande do Sul, Porto Alegre, RS-90035-903, Brazil.

Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada; d.hirai@yahoo.com.  Pulmonary Function and Clinical Exercise Physiology Unit, Respiratory Division, Department of Medicine, Federal University of Sao Paulo, Sao Paulo, Brazil.  Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.  Division of Physical Therapy, University of Brasilia, Brasilia, Brazil.  Human Vascular Control Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada.  Queen's Muscle Physiology Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada; and.  Respiratory Investigation Unit, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.

Univ Turku, Sect Ecol, Dept Biol, Turku, Finland  Univ Lyon, CNRS, Dept Biometry & Evolutionary Biol, Lyon, France  Uppsala Univ, Dept Anim Ecol & Ecol & Evolut, Evolutionary Biol Ctr, Uppsala, Sweden

Inst Hlth Carlos III, Ctr Biomed Network Res Rare Dis CIBERER, Valencia, Spain  Univ Valencia, Fac Med & Dent, Dept Physiol, Av Blasco Ibanez 15, E-46010 Valencia, Spain  INCLIVA Biomed Res Inst, Valencia, Spain

School of Biotechnology, Yeungnam University, Gyeongsan-si 712-749, Republic of Korea.  School of Biotechnology, Yeungnam University, Gyeongsan-si 712-749, Republic of Korea. Electronic address: kimjihoe@ynu.ac.kr.

Internal Contamination and Metal Toxicity Program, Armed Forces Radiobiology Research Institute, Uniformed Services University, 4555 South Palmer Road, Bethesda, MD 20889-5648, USA.

Internal Contamination and Metal Toxicity Program, Armed Forces Radiobiology Research Institute, Uniformed Services University, Bethesda, Maryland 20889-5648, USA.

Yeungnam Univ, Coll Med, Dept Biochem & Mol Biol, 170 Hyeonchung Ro, Daegu 42415, South Korea  Lovely Profess Univ, Dept Zool, Sch Bioengn & Biosci, Phagwara 144411, Punjab, India  Harvard Med Sch, Brigham & Womens Hosp, Div Genet, Dept Med, Boston, MA 02115 USA

Ichihino Mem Hosp, 3079 Ichihino,Hiwaki Cho, Kagoshima 8951203, Japan

N Carolina State Univ, Coll Vet Med, Dept Mol Biomed Sci, Raleigh, NC 27606 USA  N Carolina State Univ, Coll Vet Med, Dept Populat Hlth & Pathobiol, Raleigh, NC 27606 USA  N Carolina State Univ, Coll Vet Med, Ctr Comparat Med & Translat Res, Raleigh, NC 27606 USA

Department of Medical Genetics, University of Wisconsin, Madison, WI, USA.  Department of Neuroscience, McKnight Brain Institute, University of Florida, Gainesville, FL, USA.  Department of Neuroscience, McKnight Brain Institute, University of Florida, Gainesville, FL, USA. Electronic address: Foster1@ufl.edu.

Finnish Environm Inst, Marine Res Ctr, Latokartanonkaari 11, Helsinki 00790, Finland  Univ Eastern Finland, SIB Labs, POB 1627, FI-70211 Kuopio, Finland  Univ Eastern Finland, Sch Pharm, POB 1627, FI-70211 Kuopio, Finland

Centre for Altitude Space and Extreme Environment Medicine, Portex Unit, UCL Institute of Child Health, 30 Guilford Street, London, WC1N 1EH, UK.

Chinese Acad Sci, Guangzhou Inst Biomed & Hlth, South China Inst Stem Cell Biol & Regenerat Med, Key Lab Regenerat Biol,Guangdong Prov Key Lab Ste, Guangzhou 510530, Guangdong, Peoples R China  Univ Sci & Technol China, Hefei 230026, Anhui, Peoples R China

Univ Alberta, Edmonton, AB, Canada

Emory Univ, Sch Med, Dept Surg, Atlanta, GA 30322 USA  Emory Univ, Sch Med, Emory Crit Care Ctr, Atlanta, GA USA  Emory Univ, Sch Med, Dept Internal Med, Atlanta, GA USA  Emory Univ, Sch Med, Dept Pathol & Lab Med, Atlanta, GA 30322 USA  Emory Univ, Sch Med, Emory Transplant Ctr, Atlanta, GA USA

Univ South Carolina, Sch Med, Dept Pharmacol Physiol & Neurosci, 6439 Garners Ferry Rd, Columbia, SC 29209 USA  Univ South Carolina, Mass Spectrometry Ctr, Dept Chem & Biochem, Columbia, SC 29205 USA

UNESP, Botucatu Med Sch, Botucatu, SP, Brazil  Univ Fed Mato Grosso do Sul, Campo Grande, Brazil  North Parana State Univ, Bandeirantes, Brazil  Heart Inst InCor HC FMUSP, Vasc Biol Lab, Sao Paulo, Brazil

Texas State Univ, Dept Hlth & Human Performance, San Marcos, TX 78666 USA  Mississippi State Univ, Appl Physiol Lab, Dept Kinesiol, Mississippi State, MS 39762 USA  Univ Memphis, Sch Hlth Studies, Memphis, TN 38152 USA

Fundacao Oswaldo Cruz, Evandro Chagas Natl Inst Infect Dis, Ave Brasil 4365, BR-21040360 Manguinho, RJ, Brazil  Natl Inst Cardiol, Rua Laranjeiras 374, BR-22240006 Laranjeiras, RJ, Brazil  Univ Estado Rio De Janeiro, Phys Educ & Sports Inst, Rua Sao Francisco Xavier 524, BR-20550900 Maracana, RJ, Brazil  Fundacao Oswaldo Cruz, Oswaldo Cruz Inst, Ave Brasil 4365,Pavilhao Cardoso Fontes,Sala 64, BR-21040360 Manguinho, RJ, Brazil

School of Physical Education and Sport, University of Sao Paulo, Sao Paulo, SP, Brazil.

Clemson Univ, Clemson Inst Environm Toxicol, Pendleton, SC USA  Clemson Univ, Dept Environm Engn & Earth Sci, Anderson, SC USA  Clemson Univ, Dept Biol Sci, Clemson, SC 29634 USA  Copperbelt Univ, Dept Environm Engn, Kitwe, Zambia

Fed Univ Sao Paulo UNIFESP, Div Cardiol, Rua Pedro Toledo 181, BR-04039032 Sao Paulo, Brazil  Univ Sao Paulo, Heart Inst, Vasc Biol Lab, BR-05403900 Sao Paulo, Brazil  Fed Univ Espirito Santo UFES, Dept Physiol Sci, BR-29043215 Vitoria, ES, Brazil  Univ Sao Paulo, Heart Inst, Lab Genet & Mol Cardiol, BR-05403900 Sao Paulo, Brazil

Biophysics Department, Faculty of Science, Cairo University, Giza, Egypt

Univ Turku, Dept Biol, FI-20014 Turku, Finland  Univ Jyvaskyla, Dept Biol & Environm Sci, FI-40014 Jyvaskyla, Finland  Univ Stockholm, Dept Zool, S-10691 Stockholm, Sweden

Univ Turku, Dept Biol, FI-20014 Turku, Finland  Univ Jyvaskyla, Dept Biol & Environm Sci, FI-40014 Jyvaskyla, Finland  Univ Turku, Dept Chem, FI-20014 Turku, Finland  Univ Turku, Biodivers Unit, FI-20014 Turku, Finland

Univ New Mexico, Hlth Sci Ctr, Dept Neurol, 1 Univ New Mexico, Albuquerque, NM 87131 USA  Univ New Mexico, Hlth Sci Ctr, Dept Neurosci, Albuquerque, NM 87131 USA

Universite catholique de Louvain, Institut de recherche experimentale et clinique, Pole d'endocrinologie, diabete et nutrition, Avenue Hippocrate 55, B1.55.06, 1200, Brussels, Belgium.

Univ Turku, Dept Biol, Sect Ecol, Turku 20014, Finland  Univ Cape Town, Dept Biol Sci, DST NRF Ctr Excellence, FitzPatrick Inst African Ornithol, Cape Town, South Africa  Australian Natl Univ, Res Sch Biol, Div Ecol & Evolut, Canberra, ACT, Australia

CIBERER Ctr Invest Biomed Red Enfermedades Raras, Valencia, Spain  FIHCUV INCLIVA, Valencia, Spain  Univ Valencia, Sch Med, Dept Physiol, Valencia, Spain  Sistemas Genom, Valencia, Spain  Univ Valencia UCIM, Valencia, Spain  Univ Las Villas, Las Villas, Cuba

Newcastle Univ, Inst Ageing & Hlth, Human Nutr Res Ctr, Newcastle Upon Tyne, England  Univ Warwick, Warwick Syst Biol Ctr, Coventry CV4 7AL, W Midlands, England  Univ Warwick, Warwick Med Sch, Coventry CV4 7AL, W Midlands, England  Univ Southampton, Fac Med, Southampton Gen Hosp, Southampton SO9 5NH, Hants, England  UCL Inst Child Hlth, Ctr Altitude Space & Extreme Environm Med, Portex Unit, London, England  UCL, Royal Free Hosp, Div Surg & Intervent Sci, London, England  Univ Hosp Southampton NHS Fdn Trust, Southampton Gen Hosp, Southampton, Hants, England  Southampton NIHR Resp Biomed Res Unit, Southampton, Hants, England

Yeungnam Univ, Dept Biochem & Mol Biol, Coll Med, 170 Hyeonchung Ro, Daegu 42415, South Korea  Lovely Profess Univ, Dept Zool, Sch Bioengn & Biosci, Phagwara 144411, Punjab, India

Yeungnam Univ, Coll Med, Dept Biochem & Mol Biol, 170 Hyeonchung Ro, Daegu 42415, South Korea  Lovely Profess Univ, Sch Bioengn & Biosci, Dept Zool, Phagwara 144411, Punjab, India

Yeungnam Univ, Dept Biochem & Mol Biol, Coll Med, 170 Hyeonchung Ro, Daegu 42415, South Korea  Lovely Profess Univ, Sch Bioengn & Biosci, Dept Zool, Phagwara 144411, Punjab, India

Univ Sao Paulo, Sch Phys Educ & Sport, Sao Paulo, Brazil  Harvard Med Sch, Sect Integrat Physiol & Metab, Joslin Diabet Ctr, Boston, MA USA  Univ Fed Sao Paulo, Biosci Dept, Santos, Brazil  Norwegian Univ Sci & Technol NTNU, Dept Circulat & Med Imaging, KG Jebsen Ctr Exercise Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, Dept Canc Res & Mol Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, PROMEC Core Facil Prote & Mod, Trondheim, Norway  Cent Norway Reg Hlth Author, Trondheim, Norway  Univ Toledo, Dept Physiol & Pharmacol, 2801 W Bancroft St, Toledo, OH 43606 USA  Univ Michigan, Dept Anesthesiol, Sch Med, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia

Univ Turku, Dept Biol, Turku, Finland

Univ Glasgow, Inst Biodivers Anim Hlth & Comparat Med, Glasgow G12 8QQ, Lanark, Scotland  Univ Angers, F-49000 Angers, France  Univ Paris 06, iEES Paris, CNRS UPMC, UMR 7618, 7 Quai St Bernard, F-75005 Paris, France  CNRS Univ La Rochelle UMR 7372, Ctr Etud Biol Chize, F-79360 La Rochelle, Villiers En Boi, France

Univ Michigan, Dept Pharmacol, A317B MSRB 3,1150 W Med Ctr Dr, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Internal Med, Cardiovasc Res Ctr, Med Ctr, Ann Arbor, MI 48109 USA  Peking Univ, Dept Cardiol, Hosp 1, Beijing, Peoples R China  Cent South Univ, Xiangya Hosp 2, Dept Cardiovasc Med, Changsha, Peoples R China

Catholic Univ Louvain, Inst Rech Expt & Clin, Pole Endocrinol Diabet & Nutr, B-1200 Brussels, Belgium  Univ Hosp St Eloi, Inst Res Biotherapy, Lab Diabet Cell Therapy, F-34295 Montpellier, France

Purdue Univ, Dept Anim Sci, W Lafayette, IN USA  USDA ARS, Livestock Behav Res Unit, W Lafayette, IN USA  Stanford Univ, Dept Comparat Med, Stanford, CA USA  Stanford Univ, Dept Psychiat & Behav Sci, Stanford, CA USA

Department of Pharmaceutical Sciences, Wayne State University, Detroit, MI, 48202, USA.  Department of Pharmaceutical Sciences, Wayne State University, Detroit, MI, 48202, USA. adutta@wayne.edu.  Department of Pharmaceutical Sciences, Eugene Applebaum College of Pharmacy & Health Sciences, Rm# 3128, Detroit, MI, 48202, USA. adutta@wayne.edu.

ISCIII, Ctr Biomed Network Res Rare Dis CIBERER, Valencia, Spain  Ctr Invest Energet Medioambientales & Tecnol CIEM, Regenerat Med Unit, Dept Basic Res, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn, Madrid, Spain  IIS FJD, Madrid, Spain  Univ Valencia, Dept Physiol, Fac Med, Valencia, Spain  Univ Valencia, Hosp Clin, Fdn Invest, Inst Invest INCLIVA, Valencia, Spain  Hosp del Mar, Serv Dermatol, Canc Res Program, IMIM Inst Hosp del Mar Invest Med, Barcelona, Spain  Hosp Santa Creu & Sant Pau, Dept Dermatol, Barcelona, Spain  Univ Valencia, Lab Neurobiol Comparada, Inst Cavanilles, CIBERNED, Valencia, Spain  Univ Freiburg, Med Ctr, Dept Dermatol, Freiburg, Germany



Taisho Pharmaceut Co Ltd, Res Ctr, Drug Safety Labs, Kita Ku, 1-403 Yashino Cho, Saitama, Saitama 3319530, Japan  Taisho Pharmaceut Co Ltd, Res Ctr, Pharmacokinet Labs, Kita Ku, 1-403 Yoshino Cho, Saitama, Saitama 3319530, Japan

Southern Calif Coastal Water Res Project, Costa Mesa, CA 92626 USA  NOAA, Pacific Marine Environm Lab, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Novia Univ Appl Sci, Bioecon Team, Ekenas, Finland  Ehime Univ, Ctr Marine Environm Studies, Lab Environm Toxicol, Matsuyama, Ehime, Japan

King Saud Univ, Coll Sci, Phys & Astron, Riyadh 11451, Saudi Arabia  Al Imam Mohammad Ibn Saud Islamic Univ IMSIU, Coll Sci, Dept Phys, Riyadh, Saudi Arabia

Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Basic Med Sci, Pomona, CA 91766 USA

Department of Neurosciences, University of New Mexico Health Sciences Center, Albuquerque, NM 87131, USA.  Department of Civil Engineering, University of New Mexico, Albuquerque, NM 87131, USA.  Department of Earth and Planetary Sciences, University of New Mexico, Albuquerque, NM 87131, USA.

Meakins-Christie Laboratories, McGill University Heath Centre Research Institute, Montreal, Quebec H2X 2P2, Canada.

Univ Complutense Madrid, Fac Vet, Dept Anim Prod, Avda Puerta de Hierro S-N, E-28040 Madrid, Spain  Incarlopsa, Ctra N-400 Km 95400, Tarancon 16400, Cuenca, Spain  CSIC, Inst Agroquim & Tecnol Alimentos, Av Agustin Escardino 7, Valencia 46980, Spain

ICTAN CSIC, Jose Antonio Novais 10,Ciudad Univ, Madrid 28040, Spain  Univ Complutense Madrid, Fac Vet, Dept Prod Anim, Ciudad Univ, E-28040 Madrid, Spain  Univ Catolica Avila, Avila 05005, Spain

Affiliated Hosp 1, Natl Clin Ctr Resp Dis, Guangzhou Inst Resp Dis, State Key Lab Resp Dis, Guangzhou, Guangdong, Peoples R China  Guangzhou Med Univ, Res Ctr Expt Med, Guangzhou, Guangdong, Peoples R China  Jinan Univ, Affiliated Hosp 1, Dept Resp Med, Guangzhou, Guangdong, Peoples R China  NIDDK, NIH, Bethesda, MD 20892 USA

Univ Rochester, Dept Environm Med, Med Ctr, Box EHSC 14642, Rochester, NY 14642 USA  Dartmouth Coll, Dept Earth Sci, Hanover, NH 03755 USA

Univ Sao Paulo, Sch Dent, Dept Biomat & Oral Biol, Sao Paulo, Brazil

Division of Pulmonary, Allergy & Critical Care Medicine, Emory University School of Medicine, 615 Michael St., Ste. 205, Atlanta, GA 30322, USA. xfan@emory.edu

Univ Debrecen, Dept Pharmaceut Technol, Debrecen, Hungary  Univ Bucharest, Fac Biol, Dept Biochem & Mol Biol, Bucharest, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Inst Life Sci, Arad, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Dept Histol, Arad, Romania

Univ Siena, Lab Pharmacol & Toxicol, Dept Life Sci, Via A Moro 4, I-53100 Siena, Italy  Hannover Med Sch, Ctr Pharmacol & Toxicol, Carl Neuberg Str 1, D-30625 Hannover, Germany  Univ Milan, Dept Biosci, Via Celoria 26, I-2033 Milan, Italy  Univ Texas Hlth Sci Ctr San Antonio, Div Nephrol, Dept Med, San Antonio, TX 78229 USA  Audie L Murphy VA Hosp, San Antonio, TX 78229 USA

Florida International University

Univ Missouri, Genet Area Program, Columbia, MO 65211 USA  Univ Missouri, Christopher S Bond Life Sci Ctr, Columbia, MO 65211 USA  Univ Missouri, Dept Biochem, Columbia, MO 65211 USA  Univ Missouri, Dept Nutr & Exercise Physiol, Columbia, MO 65211 USA  Oregon Hlth & Sci Univ, Dept Mol & Med Genet, Portland, OR 97239 USA  Chinese Acad Agr Sci, State Key Lab Anim Nutr, Inst Anim Sci, Beijing 100193, Peoples R China

Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania  Univ Bucharest, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Med Lab Serv Synevo, Medgidia, Romania  Vasile Goldis Western Univ Arad, Fac Nat Sci, Dept Biol, Arad 310414, Romania  Univ Debrecen, Dept Appl Chem, H-4032 Debrecen, Hungary  Univ Debrecen, Dept Inorgan & Analyt Chem, H-4032 Debrecen, Hungary

Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, 86 Rebreanu, Arad 310414, Romania  Ovidius Univ Constanta, 124 Mamaia, Constanta 900527, Romania  Univ Bucharest, Dept Biochem & Mol Biol, 91-95 Splaiul Independentei, Bucharest 050095, Romania  Univ Debrecen, Dept Inorgan & Analyt Chem, H-4032 Debrecen, Hungary  Univ Debrecen, Dept Appl Chem, H-4032 Debrecen, Hungary

Calif State Polytech Univ Pomona, Dept Biol Sci, Pomona, CA 91768 USA  Hebei Univ, Coll Life Sci, Baoding 071000, Peoples R China  Western Univ Hlth Sci, Dept Basic Med Sci, Coll Osteopath Med Pacific, Pomona, CA 91766 USA  Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Dent Med, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Phys Med & Rehabil, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Neuromusculoskeletal Med Osteopath Manipulat, Pomona, CA 91766 USA

Department of Biology, University of Southern Denmark, DK-5230 Odense M, Denmark.

Univ Stellenbosch, Dept Physiol Sci, CMRG, ZA-7600 Stellenbosch, South Africa

Khon Kaen Univ, Ctr Res & Dev, Med Diagnost Labs, Fac Associated Med Sci, Khon Kaen, Thailand  London Sch Hyg & Trop Med, Dept Immunol & Infect, London, England  Natl Inst Infect Dis, Dept Immunol, Tokyo, Japan

Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Basic Med Sci, Pomona, CA 91766 USA  Western Diabet Inst, Pomona, CA USA  Loma Linda Univ, Ctr Comparat Effectiveness & Outcomes Res, Loma Linda, CA 92350 USA

Texas State Univ, Dept Hlth & Human Performance, Metab & Appl Physiol Lab, San Marcos, TX 78666 USA  Univ Memphis, Sch Hlth Studies, Memphis, TN 38152 USA  Univ North Alabama, Dept Kinesiol, Human Performance Lab, Florence, AL 35632 USA

Department of Basic Medical Sciences, College of Osteopathic Medicine of the Pacific, Western University of Health Sciences, 309 East Second Street, Pomona, CA 91766-1854, USA.

Graduate College of Biomedical Sciences, Western University of Health Sciences, Pomona, CA 91766, USA.

E Tennessee State Univ, Dept Pharmaceut Sci, Gatton Coll Pharm, Johnson City, TN 37614 USA  E Tennessee State Univ, Quillen Coll Med, Dept Pathol, Johnson City, TN 37614 USA

Nagoya City Univ, Grad Sch Pharmaceut Sci, Dept Cellular Biophys, Mizuho Ku, 3-1 Tanabe Dori, Nagoya, Aichi 4678603, Japan

R. Stempel College of Public Health and Social Work, Florida International University, Miami, FL, USA.  School of Medicine, Johns Hopkins University, Baltimore, Maryland, USA.  Herbert Werheim College of Medicine, Florida International University, Miami, FL, USA.

Unit of Muscular and Neurodegenerative Diseases, Bambino Gesu Children's Hospital, IRCCS, Viale San Paolo 15, 00146 Rome, Italy.  Rare and Complex Epilepsy Unit, Department of Neurosciences, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network EpiCARE, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Laboratory Medicine, Children's Hospital Bambino Gesu, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Neuroscience, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network on Rare and Complex Epilepsies EpiCARE, Piazza S. Onforio 4, 00165 Rome, Italy.

Univ Bucharest, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Dept Histol, Arad 310396, Romania  Natl Inst Laser Plasma & Radiat Phys, Laser Dept, Bucharest 077125, Romania  Univ Agr Sci & Vet Med, Dept Math, Bucharest 011464, Romania  Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania

School of Public Health and UTHealth Consortium on Aging, University of Texas Health Science Center at Houston, Brownsville Campus, Brownsville, TX 78520, USA.  School of Medicine, South Texas Diabetes and Obesity Institute, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Host Pathogen Interactions and Population Health Program, Texas Biomedical Research Institute, San Antonio, TX 78227, USA.  Barshop Institute, The University of Texas Health Science Center of San Antonio, San Antonio, TX 78229, USA.  Secretaria de Salud de Tamaulipas, Reynosa 88630, Matamoros 87370 and Ciudad Victoria 87000, Mexico.  Biology Department, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Department of Health and Biomedical Sciences, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Unidad Academica Multidisciplinaria Reynosa-Aztlan, Universidad Autonoma de Tamaulipas Reynosa-Aztlan, Reynosa 88779, Mexico.  Department of Epidemiology, School of Public Health, Boston University, Bos

Univ Complutense Madrid, Dept Prod Anim, Fac Vet, Avda Puerta de Hierro S-N, E-28040 Madrid, Spain  Incarlopsa, Ctra N-400 Km 95400, Tarancon 16400, Spain  Andres Pintaluba SA, Poligono Ind Agroreus Prudenci Bertrana 5, Reus 43206, Spain

Florida International University

Graduate College of Biomedical Sciences, Western University of Health Sciences, Pomona, CA 91766, USA.  Graduate College of Biomedical Sciences, Western University of Health Sciences, Pomona, CA 91766, USA; Department of Basic Medical Sciences, College of Osteopathic Medicine of the Pacific, Western University of Health Sciences, Pomona, CA 91766-1854, USA.  Your Energy System, Palo Alto, CA, USA.

Univ N Carolina, Div Cardiol, Dept Med, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Nutr, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Pathol & Lab Med, Chapel Hill, NC 27599 USA  Inst Nutr Res, Kannapolis, NC USA

Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. irensro@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. lory_stanca@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. ancadinischiotu@yahoo.com.  Department of Biochemistry and Molecular Biology, Faculty of Biology, University of Bucharest, 91-95 Splaiul Independentei, district 5, Bucharest 050095, Romania. ancadinischiotu@yahoo.com.

Department of Environmental Medicine, University of Rochester Medical Center, Rochester, NY, 14642, USA.  Department of Psychology, Radford University, Radford, VA, 24142, USA.  Proteomics Core, University of Rochester Medical Center, Rochester, NY, 14642, USA.  Department of Earth Sciences, Dartmouth College, Hanover, NH, 03755, USA.  Department of Environmental Medicine, University of Rochester Medical Center, Rochester, NY, 14642, USA. deborah_cory-slechta@urmc.rochester.edu.

Univ Georgia, Dept Plant Pathol, Carleton St, Athens, GA 30602 USA  Univ Georgia, Dept Plant Pathol, Rainwater Rd, Tifton, GA 31793 USA  Univ Arizona, Sch Plant Sci, South Campus Dr, Tucson, AZ 85721 USA  Univ Georgia, Plant Ctr, Carleton St, Athens, GA 30602 USA

Department of Biochemistry, Yong Loo Lin School of Medicine, National University of Singapore, Singapore.

Onoriode Andrew Udi  Department of Human Anatomy Department, Achievers University Owo, Ondo State, Nigeria    John Chukwuma Oyem  Department of Human Anatomy, Novena University Ogume, Delta State, Nigeria  Department of Psychology, The Arctic University of Norway, Tromsø, Norway    Oladuni Abimbola Ebeye  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Lilian Ebite Chris-Ozoko  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Patrick Sunday Igbigbi  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Donald Uzowulu Olannye  Department of Environmental Health Sciences, University of Ibadan, Nigeria

Department of Human Anatomy Department, Achievers University Owo, Ondo State, Nigeria  b  Department of Human Anatomy, Novena University Ogume, Delta State, Nigeria  c  Department of Psychology, The Arctic University of Norway, Tromsø, Norway  d  Departmen of Human Anatomy, Delta State University, Abraka, Nigeria  e  Department of Environmental Health Sciences, University of Ibadan, Nigeria

Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Basic Med Sci, 309 East Second St, Pomona, CA 91766 USA  Calif State Polytech Univ Pomona, Dept Biol Sci, Pomona, CA 91768 USA  Riverside Univ Hlth Syst, Publ Hlth, Early Intervent HIV, Riverside, CA USA  Loma Linda Univ, Sch Med, Dept Med, Loma Linda, CA 92354 USA  Western Univ Hlth Sci, Western Diabet Inst, Pomona, CA 91766 USA

CSIC, Inst Agroquim & Tecnol Alimentos, Valencia 46980, Spain

Univ Bucharest, Fac Biol, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania  Natl Inst Laser Plasma & Radiat Phys, Laser Dept, Bucharest 077125, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Dept Histol, Arad 310396, Romania  Victor Babes Natl Inst Pathol, Biochem Prote Dept, Bucharest 050096, Romania

Aurum Institute, Johannesburg, South Africa

Cent South Univ, Xiangya Hosp 2, Dept Obstet & Gynecol, Changsha 410011, Hunan, Peoples R China

Jing Brand Res Inst, Hubei Prov Key Lab Qual & Safety Tradit Chinese M, Daye, Hubei, Peoples R China  Harvard Med Sch, Brigham & Womens Hosp, Boston, MA 02115 USA  Soochow Univ, Dept Forens Med, Med Coll, Suzhou, Jiangsu, Peoples R China  Harvard Med Sch, Brigham & Womens Hosp, Dept Orthoped Surg, Boston, MA 02115 USA  NIAAA, Div Neurosci & Behav, NIH, Rockville, MD 20852 USA  NIAAA, Sect Mol Pharmacol & Toxicol, Lab Membrane Biochem & Biophys, NIH, Rockville, MD 20852 USA

Natl Univ Singapore, Yong Loo Lin Sch Med, Dept Biochem, Singapore, Singapore

Univ Leipzig, Fac Med, Inst Med Phys & Biophys, Hartelstr 16-18, D-04107 Leipzig, Germany



Korea Univ, Dept Plast Surg, Guro Hosp, 148 Guro Dong, Seoul 152703, South Korea

1  Copperbelt University, Department of Environmental Engineering, Kitwe, Zambia  2  Mintek Nanotechnology Innovation Centre, Mintek, South Africa  3  University of Zambia, Department of Chemistry, Lusaka, Zambia

Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Paediatrics, Lagos State University Teaching Hospital, Ikeja, Nigeria  Institute of Advanced Medical Research and Training, College of Medicine, University of Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria

Department of Anesthesiology Research Unit, IRCCS Rizzoli Orthopaedic Institute, Via Pupilli, 1-40136 Bologna, Italy. rena.alleva@gmail.com

Hlth Canada, Hlth Environm & Consumer Safety Branch, Environm Hlth Sci & Res Bur, Ottawa, ON K1A 0K9, Canada  Hlth Canada, Hlth Prod & Food Branch, Bur Chem Safety, Frederick G Banting Bldg, Ottawa, ON K1A 0K9, Canada  Carleton Univ, Dept Biol, Ottawa, ON K1S 5B6, Canada  Carleton Univ, Inst Biochem, Ottawa, ON K1S 5B6, Canada

Mote Marine Lab, Marine Immunol Program, 1600 Ken Thompson Pkwy, Sarasota, FL 34236 USA  Florida Atlantic Univ, 777 Glades Rd, Boca Raton, FL 33431 USA  Florida Fish & Wildlife Conservat Commiss, 100 8th Ave SE, St Petersburg, FL 33701 USA

University of Strasbourg, Institut Pluridisciplinaire Hubert Curien, Strasbourg 67037, France.

Lunenfeld-Tanenbaum Research Institute, Mount Sinai Hospital, Toronto, Ontario M5T 3H7, Canada;  Department of Physiology, University of Toronto, Toronto, Ontario M5S 1A8, Canada; 3  Program in  Translational Medicine, Peter Gilgan Centre for Research and Learning, Hospital for Sick Children, Toronto,  Ontario M5G 0A4, Canada; 4  Genetics & Genome Biology, Hospital for Sick Children, Toronto, Ontario  M5G 2L3, Canada; and 5  Department of Obstetrics and Gynecology, University of Toronto, Toronto, Ontario  M5G 1E2, Canada

Univ Johannesburg, Dept Zool, Kingsway Campus, Auckland Pk, South Africa  Univ Antwerp, Systemat Physiol & Ecotoxicol Res Unit, Antwerp, Belgium  Northwest Univ, Water Res Grp, Unit Environm Sci & Management, Potchefstroom, South Africa

Univ W Indies, TMRI, Sickle Cell Unit, Kingston 7, Jamaica

Univ Perugia, Sect Obstet & Gynecol, Dept Surg & Biomed Sci, I-06100 Perugia, Italy  Univ Perugia, Ctr Perinatal Med, I-06100 Perugia, Italy  Univ Perugia, Sect Internal Med Endocrine & Metab Sci, Dept Med, I-06100 Perugia, Italy  Hosp SM della Misericordia, Dept Neonatol, Perugia, Italy  Res Fdn, GEBISA, Perugia, Italy

Department of Health Human Performance and Recreation, Baylor University, Waco, TX 76706, USA.  Kinesiology Department, Stephen F. Austin State University, Nacogdoches, TX 75962, USA.  Integrative Immunology Laboratory, University of Texas Arlington, Arlington, TX 76019, USA.  Clinical Muscle Biology Lab, Baylor University, Waco, TX 76706, USA.  Edward Via College of Osteopathic Medicine, University of Louisiana Monroe, Monroe, LA 71203, USA.

1  PGT, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004, Imphal.  2Assoc. Professor, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004,  Imphal.  3  Professor, Nephrology Unit, Department of Medicine, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004,  Imphal.  4  Professor, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004, Imphal, India

Univ Michoacana, Fac Ciencias Med & Biol Dr Ignacio Chavez, Dept Posgrad, Morelia, Michoacan, Mexico  Inst Mexicano Seguro Social, Ctr Invest Biomed Michoacan, Div Invest Clin, Morelia, Michoacan, Mexico  Karolinska Inst, Dept Clin Sci Intervent & Technol, Stockholm, Sweden  Inst Mexicano Seguro Social, Coordinac Med Invest Salud, Morelia, Michoacan, Mexico

Univ Pavia, Dept Biol & Biotechnol L Spallanzani, Lab Pharmacobiochem Nutr & Nutraceut, I-27100 Pavia, Italy  San Martino Siccomario, Farcoderm Srl European Expertise Network Wellness, I-27028 Pavia, Italy  Univ Pavia, Dept Biol & Biotechnol L Spallanzani, Lab Pharmacol & Expt Toxicol, I-27100 Pavia, Italy

Research, Ension, Inc., Butler, Pennsylvania, USA.  Whitaker College of Engineering, Florida Gulf Coast University, Fort Myers, Florida, USA.  Medical Device Testing, MLM Medical Labs, Memphis, Tennessee, USA.  Corporate Science and Technology, Medtronic, Minneapolis, Minnesota, USA.

Department of Environmental and Occupational Health Sciences, School of Public Health and Information Sciences, University of Louisville, Louisville, KY, USA.

Department of Environmental and Occupational Health Sciences, School of Public Health and Information Sciences, University of Louisville, Louisville, KY, USA.

Washington State Univ, Sch Food Sci, Pullman, WA 99164 USA  Tufts Univ, Antioxidants Res Lab, Jean Mayer USDA Human Nutr Res Ctr Aging, Boston, MA 02111 USA  Ocean Spray Cranberries Inc, Middleboro, MA USA  Texas A&M Univ, Nutr & Food Sci, College Stn, TX USA

Ctr Hosp Univ Michallon, Emergency Dept, F-38043 Grenoble 09, France  Ctr Hosp Univ Michallon, Mobile Intens Care Unit, F-38043 Grenoble 09, France  Univ Grenoble 1, PRETA Team, CNRS, TIMC IMAG UMR 5525, F-38041 Grenoble, France  Univ Grenoble 1, CNRS, LiPhy UMR 5588, F-38041 Grenoble, France  CHU Grenoble, Inst Biol & Pathol, Dept Biochim Toxicol & Pharmacol, Unit Biochim Hormonale & Nutr, F-38043 Grenoble, France

Heinrich Heine Univ, Univ Hosp Dusseldorf, Div Cardiol Pulmonol & Vasc Med, Med Fac, Dusseldorf, Germany  Karolinska Univ Hosp, Karolinska Inst, Dept Med, Div Cardiol, Stockholm, Sweden  Cardiovasc Res Inst Duesseldorf, CARID, Dusseldorf, Germany

Nara Med Univ, Dept Legal Med, 840 Shijo Cho, Kashihara, Nara 6348521, Japan

Penn State Univ, Milton S Hershey Med Ctr, Dept Surg, Hershey, PA 17033 USA  Penn State Hershey Coll Med, Hershey, PA USA  Dept Vet, University Pk, PA USA  Dept Biomed Sci, University Pk, PA USA  Huck Inst Life Sci, University Pk, PA USA

Lafayette Coll, Dept Biol, Easton, PA 18042 USA  Lafayette Coll, Dept Chem, Easton, PA 18042 USA  Drexel Univ, Dept Biol, 3245 Chestnut St, Philadelphia, PA 19104 USA  Salus Univ, Optometry Program, 8360 Old York Rd, Elkins Pk, PA 19027 USA  Univ Houston Clear Lake, Inst Houston, 2700 Bay Area Blvd,Box 540, Houston, TX 77058 USA  Stanford Univ, Biophys Program, Stanford, CA 94305 USA

Sechenov Institute of Evolutionary Physiology and Biochemistry, Russian Academy of Sciences, St. Petersburg, Russia

NCI, Lab Immune Cell Biol, NIH, Bethesda, MD 20892 USA

NCI, Lab Immune Cell Biol, NIH, Bethesda, MD 20892 USA

NCI, Lab Immune Cell Biol, Ctr Canc Res, NIH, Bethesda, MD 20892 USA  NCI, Lab Receptor Biol & Gene Express, Ctr Canc Res, NIH, Bethesda, MD 20892 USA  Univ Buenos Aires, Fac Ciencias Exactas & Nat, Inst Fisiol Biol Mol & Neurosci IFIBYNE UBA CONIC, Buenos Aires, DF, Argentina

Univ Heidelberg Hosp, Dept Infect Dis Med Microbiol & Hyg, D-69120 Heidelberg, Germany  Univ Heidelberg Hosp, Inst Pathol, D-69120 Heidelberg, Germany  Univ Heidelberg Hosp, Dept Med 5, D-69120 Heidelberg, Germany  Univ Ulm, Inst Gen Zool & Endocrinol, D-89081 Ulm, Germany

Keio Univ, Grad Sch Media & Governance, Fujisawa, Kanagawa, Japan  Keio Res Inst SFC, Hlth Sci Lab, Fujisawa, Kanagawa, Japan  Meiji Univ, Sch Agr, Lab Anim Physiol, Kawasaki, Kanagawa, Japan  Keio Univ, Dept Environm & Informat Studies, Fujisawa, Kanagawa, Japan  Keio Univ, Dept Policy Management, Fujisawa, Kanagawa, Japan  Keio Univ, Dept Ophthalmol, Sch Med, Shinjuku Ku, Tokyo, Japan

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Harvard Med Sch, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, Boston, MA 02115 USA  Tel Aviv Univ, Sackler Sch Med, Dept Pathol, Tel Aviv, Israel  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Yale Univ, Sch Med, Dept Dermatol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Pathol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Immunobiol, New Haven, CT 06510 USA  Dana Farber Canc Inst, Dept Data Sci, Boston, MA 01225 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Dana Farber Canc Inst, Dept Biostat & Computat Biol, Boston, MA 02115 USA  MIT, Howard Hughes Med Inst, Dept Biol, Koch Inst, Cambridge, MA 02142 USA  MIT, Howard Hughes Med Inst, Dept Biol, Ludwig Ctr, Cambridge, MA 02142 USA

Univ Michigan, Neurosci Grad Program, Ann Arbor, MI 48109 USA  Univ Michigan, Sch Med, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ British Columbia, Dept Cellular & Physiol Sci, Vancouver, BC V6T 1Z3, Canada  Mayo Clin, Coll Med, Dept Internal Med, Endocrine Res Unit, Rochester, MN 55905 USA  Univ Michigan, Sch Med, Dept Internal Med, Div Metab Endocrinol & Diabet, Ann Arbor, MI 48109 USA

Univ Estadual Maringa, Dept Pharmacol & Therapeut, Av Colombo 5790, BR-87020900 Maringa, Parana, Brazil  Neurolixis Inc, Dana Point, CA USA  Maastricht Univ, Sch Mental Hlth & Neurosci, Dept Psychiat & Neuropsychol, Maastricht, Netherlands

Jamia Hamdard, Dept Med Elementol & Toxicol, New Delhi 110062, India  Jamia Hamdard, Dept Pharmacol, New Delhi 110062, India  Indiana Univ, Sch Publ Hlth, Dept Environm & Occupat Hlth, Bloomington, IN 47408 USA

Department of Animal Science and Aquaculture, Faculty of Agriculture, Dalhousie University, Truro, NS, B2N 5E3, Canada.  Department of Animal Science and Aquaculture, Faculty of Agriculture, Dalhousie University, Truro, NS, B2N 5E3, Canada. Electronic address: deborah.adewole@dal.ca.

King Faisal Univ, Coll Vet Med, Dept Vet Publ Hlth & Anim Husb, Al Hasa 31982, Saudi Arabia  Assiut Univ, Fac Vet Med, Dept Anim Nutr & Clin Nutr, Assiut 71526, Egypt  Assiut Univ, Fac Vet Med, Dept Food Hyg Meat Hyg, Assiut 71526, Egypt  Benha Univ, Fac Vet Med, Food hyg & control Dept, Banha, Egypt

INSERM ERI 24, Groupe de Recherche sur l'Alcool et les Pharmacodependances (GRAP), Universite de Picardie Jules Verne, UFR de Pharmacie, SFR CAP Sante, 1 rue des Louvels, Amiens 80000, France.

Louisiana State Univ, Hlth Sci Ctr, Sch Med, Dept Physiol, New Orleans, LA 70112 USA  Louisiana State Univ, Hlth Sci Ctr, Sch Med, Alcohol & Drug Ctr Excellence, New Orleans, LA 70112 USA  Louisiana State Univ, Hlth Sci Ctr, Sch Med, Neurosci Ctr Excellence, New Orleans, LA USA  Southeast Louisiana Vet Hlth Care Syst SLVHCS, New Orleans, LA USA

Division of Behavioral Neuroscience, Institute of Nuclear Medicine and Allied Sciences, Delhi, India.  Division of Behavioral Neuroscience, Institute of Nuclear Medicine and Allied Sciences, Delhi, India; kailashmanda@gmail.com.

Swedish Univ Agr Sci, Dept Anim Nutr & Management, SE-75007 Uppsala, Sweden  Swedish Univ Agr Sci, Dept Anat Physiol & Biochem, SE-75007 Uppsala, Sweden

Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden.  Department of Anatomy, Physiology, and Biochemistry, Swedish University of Agricultural Sciences, Box 7011, SE-750 07 Uppsala, Sweden.  Department of Animal Environment and Health, Swedish University of Agricultural Sciences, Box 7068, SE-750 07 Uppsala, Sweden.  Department of Experimental Medicine, University of Copenhagen, The Panum Institute, Blegdamsvej 3B, DK-2200 Copenhagen N, Denmark.  Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden helena.wall@slu.se.

Swedish Univ Agr Sci, Dept Anim Nutr & Management, SE-75007 Uppsala, Sweden  Swedish Univ Agr Sci, Dept Anat Physiol & Biochem, SE-75007 Uppsala, Sweden  Swedish Univ Agr Sci, Dept Anim Environm & Hlth, SE-75007 Uppsala, Sweden  Univ Vet Med, Dept Biomed Sci, Unit Physiol Pathophysiol & Expt Endocrinol, A-1210 Vienna, Austria

Univ Sao Paulo, Biomed Sci Inst ICB, Dept Pharmacol, Sao Paulo, SP, Brazil  Univ Sao Paulo, Inst Psychiat IPq, Dept Psychiat, Med Sch FMUSP, Sao Paulo, SP, Brazil

Sao Paulo State Univ UNESP, Sch Vet Med & Anim Sci FMVZ, BR-18618681 Botucatu, SP, Brazil

Ctr Rech Neurosci Lyon, CNRS, UMR5292, INSERM,U1028, CH Vinatier NeuroCampus,95 Bd Pinel, F-69675 Bron, France  Univ Lyon, Lyon, France

Fac Med Alexis Carrel, INSERM, Neurosci Res Ctr Lyon, CNRS,UMR5292,U1028, F-69372 Lyon, France  Univ Lyon 1, F-69365 Lyon, France  Armed Biomed Res Inst IRBA, Bretigny Sur Orge, France

Kangwon Natl Univ, Coll Anim Life Sci, Chunchon 24341, South Korea  Konkuk Univ, Sanghuh Coll Life Sci, Brain Korea Plus Project 21, Team Educ Program Specialists Global Anim Sci, Seoul 05029, South Korea  Konkuk Univ, Dept Anim Sci & Technol, Sanghuh Coll Life Sci, Seoul 05029, South Korea  Yonam Coll, Div Anim Husb, Cheonan 31005, South Korea

Cleveland Metropk Zoo, 4200 Wildlife Way, Cleveland, OH 44109 USA  Case Western Reserve Univ, Dept Biol, 2080 Adelbert Rd, Cleveland, OH 44106 USA

Punjabi Univ, Dept Pharmaceut Sci & Drug Res, Patiala 147002, Punjab, India

Punjabi Univ, Dept Pharmaceut Sci & Drug Res, Patiala 147002, Punjab, India



Department  of Pharmaceutical Sciences and Drug Research, Punjabi University,  Faculty of Medicine, Patiala, India, Phone: +919501016036,  E-mail: amteshwarjaggi@yahoo.co.in  Anjana Bali: Department of Pharmaceutical Sciences and Drug  Research, Punjabi University, Patiala, India.

VIB Ctr Inflammat Res, Technol Pk 927, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, Ghent, Belgium  VIB Ctr Med Biotechnol, Ghent, Belgium  Univ Ghent, Dept Biochem, Ghent, Belgium  Univ Ulm, Inst Comparat Mol Endocrinol, Ulm, Germany  Univ Gottingen, Sch Med, Inst Cellular & Mol Immunol, Gottingen, Germany  VIB, VIB Prote Core, Ghent, Belgium  VIB, Receptor Res Labs, Nucl Receptor Lab, Ctr Med Biotechnol, Ghent, Belgium

Univ Paulista, Grad Program Dent, Rua Dr Bacelar 1212, BR-04026002 Sao Paulo, SP, Brazil  Univ Paulista, Environm & Expt Pathol, Rua Dr Bacelar 1212, BR-04026002 Sao Paulo, SP, Brazil  Univ Sao Paulo, Dept Pathol, Sch Vet Med, Av Prof Dr Orlando Marques de Paiva 87, BR-05508270 Sao Paulo, SP, Brazil

Univ Zurich, Inst Vet Physiol, Zurich, Switzerland

Adelphi Univ, Dept Biol, Garden City, NY USA  CNRS, Ctr Ecol Fonct & Evolut, Behav Ecol, F-34293 Montpellier, France  North Dakota State Univ, Dept Biol Sci, Fargo, ND 58105 USA

Department of Biological Sciences, North Dakota State University, Fargo, ND, USA. Electronic address: carolyn.marie.bauer@gmail.com.  Department of Biological Sciences, North Dakota State University, Fargo, ND, USA.  Department of Biology, Indiana University, Bloomington, IN, USA.

Washington Univ, Sch Med, Div Endocrinol Metab & Lipid Res, Dept Med, St Louis, MO 63110 USA  Vet Affairs St Louis Healthcare Syst, John Cochran Div, Dept Med, St Louis, MO 63106 USA  Washington Univ, Sch Med, Dept Med, Div Bone & Mineral Dis, St Louis, MO 63110 USA

Uniformed Serv Univ Hlth Sci, Dept Obstet & Gynecol, 4301 Jones Bridge Rd, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Neurosci & Regenerat Med, Bethesda, MD 20814 USA  Colorado State Univ, Dept Biomed Sci, Neurosci Div, Ft Collins, CO 80523 USA

Aarhus Univ, Dept Clin Med, Translat Neuropsychiat Unit, Risskov, Denmark  Lund Univ, Dept Clin Sci, Clin Memory Res Unit, Malmo, Sweden  Michigan State Univ, Dept Psychiat & Behav Med, Grand Rapids, MI USA  Yale Univ, Sch Med, Dept Med, New Haven, CT 06510 USA  Michigan State Univ, Dept Translat Sci & Mol Med, Grand Rapids, MI USA  Lund Univ, Dept Expt Med Sci, BMC, Expt Neuroinflammat Lab, Lund, Sweden  Van Andel Res Inst, Lab Behav Med, Grand Rapids, MI USA

Department of Biomedical Sciences, University of Prince Edward Island, Canada.

Millikin Univ, Dept Biol, 1184 West Main St, Decatur, IL 62526 USA

Weizmann Inst Sci, Dept Immunol, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Life Sci Core Facil, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Electron Microscopy Unit, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Biol Regulat, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Biomol Sci, IL-7610001 Rehovot, Israel  Univ Gothenburg, Inst Biomed, Dept Microbiol & Immunol, SE-40530 Gothenburg, Sweden

Univ Otago, Ctr Neuroendocrinol, Dept Physiol, Dunedin, New Zealand

Univ Bordeaux, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  INRA, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  Bordeaux INP, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  Univ Edinburgh, Ctr Cardiovasc Sci, Queens Med Res Inst, Edinburgh, Midlothian, Scotland  CNRS, INCIA, UMR 5287, Bordeaux, France  Univ Bordeaux, INCIA, UMR 5287, Bordeaux, France

Ohio State Univ, Wexner Med Ctr, Dept Neurosci, Columbus, OH 43210 USA

Ohio State Univ, Dept Neurosci, Neurosci Res Inst, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Wexner Med Ctr, Behav Neuroendocrinol Grp, Columbus, OH 43210 USA

Univ Sao Paulo, Sch Vet Med, Dept Pathol, Neuroimmunomodulat Res Grp, BR-05508270 Sao Paulo, Brazil  Univ Sao Paulo, Sch Vet Med, Lab Ornithopathol, BR-05508270 Sao Paulo, Brazil

Washington Univ, Sch Med, Dept Internal Med, Div Endocrinol Metab & Lipid Res, 660 South Euclid Ave,Campus Box 8127, St Louis, MO 63110 USA  Vet Affairs St Louis Hlth Care Syst, John Cochran Div, St Louis, MO 63106 USA

Virginia Tech, Dept Biomed Sci & Pathobiol, Blacksburg, VA 24061 USA  Virginia Tech, Dept Agr & Appl Econ, Blacksburg, VA 24061 USA  Virginia Tech, Dept Human Nutr Foods & Exercise, Blacksburg, VA 24061 USA  Edward Via Coll Osteopath Med, Dept Biomed Sci, Blacksburg, VA 24060 USA

Univ Fed ABC, Ctr Matemat Comp & Cognicao, Nucleo Cognicao & Sistemas Complexos, Santo Andre, SP, Brazil

Oregon Hlth & Sci Univ, Pape Family Pediat Res Inst, Portland, OR 97201 USA  Oregon Hlth & Sci Univ, Med Scientist Training Program, Portland, OR 97201 USA  Oregon Hlth & Sci Univ, Knight Canc Inst, Portland, OR 97201 USA  Oregon Hlth & Sci Univ, Brenden Colson Ctr Pancreat Care, Portland, OR 97201 USA

Uppsala Univ, Dept Ecol & Genet, Anim Ecol, Evolutionary Biol Ctr, Uppsala, Sweden  EBD CSIC, Donana Biol Stn, Ecol Evolut & Dev Grp, Seville, Spain  Stockholm Univ, Dept Ecol Environm & Plant Sci, Stockholm, Sweden  Univ Oviedo, CSIC, Princip Asturias, UMIB Res Unit Biodivers, Mieres, Spain  Univ Oviedo, Dept Biol Organisms & Syst, Zool Unit, Oviedo, Spain

NIEHS, Mol Endocrinol Grp, Signal Transduct Lab, NIH, POB 12233, Res Triangle Pk, NC 27709 USA  Duke Univ, Sch Med, Duke Human Vaccine Inst, Durham, NC USA  NIEHS, Integrat Bioinformat Support Grp, NIH, POB 12233, Res Triangle Pk, NC 27709 USA  NIEHS, Immunogenet Grp, Immun Inflammat & Dis Lab, NIH, POB 12233, Res Triangle Pk, NC 27709 USA

Univ New Mexico, Sch Med, Dept Neurosci, Hlth Sci Ctr, Albuquerque, NM 87131 USA

Univ New Mexico, Hlth Sci Ctr, Sch Med, Dept Neurosci, Albuquerque, NM 87131 USA

Univ Sao Paulo, Sch Vet Med & Anim Sci, Dept Pathol, Neuroimmunomodulat Res Grp, Sao Paulo, Brazil

Molecular Mechanisms in Neurodegenerative Dementia Laboratory, University of Montpellier, EPHE-PSL, INSERM U1198, Montpellier, France.  Department of Psychiatry and Neurosciences, Laval University, CR-CHU of Quebec, Quebec, Canada.  Institute of Functional Genomics, University of Montpellier, UMR 5203 CNRS - U 1191 INSERM, Montpellier, France.

Max Planck Inst Ornithol, Evolutionary Physiol Res Grp, D-82319 Seewiesen, Germany  Max Planck Inst Ornithol, Dept Behav Neurobiol, D-82319 Seewiesen, Germany  Univ Rhode Isl, Dept Nat Resources Sci, Kingston, RI 02881 USA  Sacred Heart Univ, Dept Biol, Fairfield, CT 06825 USA  Jagiellonian Univ, Inst Environm Sci, PL-30387 Krakow, Poland  PAS, Nencki Inst Expt Biol, PL-02093 Warsaw, Poland

Williams Coll, Dept Biol, Williamstown, MA 01267 USA

IRBA, BP73, Bretigny Sur Orge, France  Univ Bordeaux, CNRS, UMR 5287, INCIA, Pessac, France

Univ Calif Santa Barbara, Dept Psychol & Brain Sci, Santa Barbara, CA 93196 USA  Calif State Univ Dominguez Hills, Dept Psychol, Carson, CA 90747 USA  Univ Calif Santa Barbara, Dept Mol Cellular & Dev Biol, Santa Barbara, CA 93106 USA  Univ Calif Santa Barbara, Neurosci Res Inst, Santa Barbara, CA 93106 USA

Univ Queensland, Sch Biomed Sci, St Lucia, Qld 4072, Australia  Univ Cambridge, WT MRC Inst Metab Sci, Cambridge CB2 0QQ, England  La Trobe Univ, La Trobe Inst Mol Sci, Dept Biochem & Genet, Bundoora, Vic 3083, Australia

Division of Pharmacology and Toxicology, University of Texas at Austin, Austin, TX, 78712, USA.

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  MIT, Dept Biol, 77 Massachusetts Ave, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Broad Inst Harvard & MIT, Cambridge, MA USA  Massachusetts Gen Hosp, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Psychiat, Boston, MA 02115 USA  Icahn Sch Med Mt Sinai, Black Family Stem Cell Inst, New York, NY USA  Icahn Sch Med Mt Sinai, Dept Cell Dev & Regenerat Biol, New York, NY 10029 USA  Icahn Sch Med Mt Sinai, Dept Dermatol, New York, NY 10029 USA  Harvard Med Sch, Massachusetts Gen Hosp Res Inst, Ctr Syst Biol & Dept Radiol, Boston, MA 02115 USA  Harvard Med Sch, Massachusetts Gen Hosp, Cardiovasc Res Ctr, Boston, MA 02115 USA  Univ Hosp Wurzburg, Dept Internal Med 1, Wurzburg, Germany  Westlake Univ, Sch Life Sci, Hangzhou, Peoples R China  CNRS, Inst Genom Fonct, Montpellier, France  GenOway, Lyon, France

Univ Colorado, Dept Psychol & Neurosci, Boulder, CO 80309 USA

Mt Holyoke Coll, Dept Psychol & Educ, Program Neurosci & Behav, 50 Coll St, S Hadley, MA 01075 USA  Univ Calif Davis, Dept Med Microbiol & Immunol, Sacramento, CA 95817 USA  Univ Calif Davis, MIND Inst, Sacramento, CA 95817 USA

Washington Univ, Sch Med, Dept Neurol, Campus Box 8111,660 S Euclid Ave, St Louis, MO 63110 USA  Univ Milan, Fdn Ca Granda, IRCCS Osped Policlin, Neurol Unit,Dept Pathophysiol & Transplantat, Milan, Italy  Washington Univ, Sch Med, Div Biostat, St Louis, MO 63110 USA  Jackson Lab Genom Med, Farmington, CT 06032 USA  Washington Univ, Sch Med, Dept Med, St Louis, MO 63110 USA  Brescia Univ, Med Sch, Dept Clin & Expt Sci, Brescia, Italy  CEINGE Biotecnol Avanzate, Naples, Italy  Washington Univ, Sch Med, Hope Ctr Neurol Disorders, St Louis, MO 63110 USA  Univ Connecticut, Hlth Ctr, Dept Med & OB GYN, 263 Farmington Ave, Farmington, CT 06030 USA

Fdn Ethoikos Convent Osservanza, Radicondoli, Italy

Fdn Ethoikos, Radicondoli, Italy  Sapienza Univ Rome, Dept Physiol & Pharmacol 5, Rome, Italy

Aalborg Univ, Dept Hlth Sci & Technol, Aalborg, Denmark  H Lundbeck & Co AS, Dept Pathol & Fluid Biomarkers, Copenhagen, Denmark  H Lundbeck & Co AS, Dept Biostat, Copenhagen, Denmark

Department of Orthopaedic Surgery, Washington University in St. Louis, MO, USA.  Shriners Hospitals for Children, St Louis, MO, USA.  Center of Regenerative Medicine, Washington University in St. Louis, MO, USA.  Department of Biomedical Engineering, Washington University in St. Louis, MO, USA.  Program in Physical Therapy, Washington University, St Louis, MO, USA.  Division of Endocrinology, Metabolism & Lipid Research, Washington University, St Louis, Missouri, USA.  Department of Neurology, Washington University in St. Louis, St Louis, MO, USA.

McGill Univ, Neurobiol Psychiat Unit, Dept Psychiat, Montreal, PQ H3A 1A1, Canada  McGill Univ, Ctr Hlth, Montreal, PQ H3A 1A1, Canada

CNRS, INCIA, UMR 5287, F-33000 Bordeaux, France  INSERM, U1215, NeuroCtr Magendie, F-33077 Bordeaux, France  Univ Bordeaux, F-33000 Bordeaux, France  Ist Italiano Tecnol, Dept Neurosci & Brain Technol, Via Morego 30, I-16163 Genoa, Italy

UFABC, CMCC, Sao Bernardo Do Campo, SP, Brazil  HIAE, Inst Brain, Sao Paulo, SP, Brazil

Univ Turin, Dept Vet Sci, Grugliasco, TO, Italy  Univ Turin, Dept Agr Forest & Food Sci, Grugliasco, TO, Italy

Univ Southern Mississippi, Dept Biol Sci, Hattiesburg, MS 39406 USA  Canisius Coll, Dept Biol, Buffalo, NY 14208 USA  New Mexico State Univ, Dept Biol, Las Cruces, NM 88003 USA  Univ Oklahoma, Oklahoma Biol Survey, Norman, OK 73019 USA  Univ Oklahoma, Dept Biol, Norman, OK 73019 USA

Univ So Mississippi, Dept Biol Sci, Hattiesburg, MS 39406 USA  102 Chase Ocean Engn Lab, Shoals Marine Lab, Durham, NH 03824 USA  Canisius Coll, Dept Biol, Buffalo, NY 14208 USA



NIEHS, Signal Transduct Lab, NIH, Dept Hlth & Human Serv, Bethesda, MD 20892 USA  NIEHS, Comparat Med Branch, NIH, Dept Hlth & Human Serv, Bethesda, MD 20892 USA  NIEHS, Cellular & Mol Pathol Branch, NIH, Dept Hlth & Human Serv, Bethesda, MD 20892 USA  Univ N Carolina, McAllister Heart Inst, Chapel Hill, NC 27514 USA

Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Beckman Institute for Advanced Science and Technology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA. Electronic address: cathchri@illinois.edu.

Tufts Med Ctr, Mol Cardiol Res Inst, 800 Washington St,Box 80, Boston, MA 02111 USA  Univ Estadual Campinas, Inst Biol, Dept Struct & Funct Biol, Sao Paulo, Brazil

Department of Psychiatry, Yale University School of Medicine, 300 George Street, Suite 901, New Haven, CT 06511, USA.  Department of Psychiatry, Yale University School of Medicine, 300 George Street, Suite 901, New Haven, CT 06511, USA. Electronic address: arie.kaffman@yale.edu.

Univ Sao Paulo, Sch Vet Med & Anim Sci, Dept Pathol, Ave Orlando Marques de Paiva 87, BR-05508270 Sao Paulo, Brazil  Butantan Inst, Lab Herpetol, Ave Vital Brazil 1500, BR-05503900 Sao Paulo, Brazil  Univ Sao Paulo, NUCEL NETCEM Cell & Mol Therapy Ctr, Internal Med Dept, Med Sch, Rua Pangare 100, BR-05360130 Vila Butanta, SP, Brazil  Univ Sao Paulo, Biochem Dept, Chem Inst, BR-05508000 Sao Paulo, Brazil

Univ Sao Paulo, Sch Vet Med, Dept Pathol, Sao Paulo, Brazil  Univ Sao Paulo, Fac Pharmaceut Sci, Dept Clin & Toxicol Anal, Sao Paulo, Brazil  Univ Sao Paulo, Inst Psychol, Dept Neurosci & Behav, Sao Paulo, Brazil

Royal Netherlands Acad Arts & Sci, Netherlands Inst Neurosci, Amsterdam, Netherlands  Univ Amsterdam, Amsterdam Univ Med Ctr Locat AMC, Dept Psychiat, Amsterdam, Netherlands  Univ Amsterdam, Amsterdam Univ Med Ctr Locat AMC, Dept Radiol & Nucl Med, Amsterdam, Netherlands

Univ Leuven, Gut Peptide Res Lab, Translat Res Ctr Gastrointestinal Disorders, B-3000 Leuven, Belgium  Univ Leuven, Translat Res Ctr Gastrointestinal Disorders, Lab Digest & Absorpt, B-3000 Leuven, Belgium

Department of Biological Sciences, The University of Southern Mississippi, Hattiesburg, MS, U.S.A.

a Department of Zoology, University of Wisconsin-Madison, Madison, WI, U.S.A.  b Department of Biological Sciences, The University of Southern Mississippi, Hattiesburg, MS, U.S.A.

Univ Guelph, Dept Psychol, Guelph, ON N1G 2W1, Canada  Univ Guelph, Collaborat Neurosci Program, Guelph, ON N1G 2W1, Canada  Univ Calgary, Hotchkiss Brain Inst, Dept Cell Biol & Anat & Psychiat, Calgary, AB T2N 4N1, Canada

Ist Zooprofilatt Sperimentale Venezie, Viale Univ 10, I-35020 Padua, Italy  ULSS 20, Verona, Italy

No Arizona Univ, Dept Biol Sci, 617 S Beaver St, Flagstaff, AZ 86011 USA  George Mason Univ, Smithsonian Mason Sch Conservat, 1500 Remt Rd, Front Royal, VA 22630 USA  George Mason Univ, Dept Biol, 1500 Remt Rd, Front Royal, VA 22630 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina

INRA, Integrated Nutr & Neurobiol, UMR 1286, F-33076 Bordeaux, France  Bordeaux Univ, Integrated Nutr & Neurobiol, UMR 1286, Bordeaux, France  NutriBrain Res & Technol Transfer, Integrated Nutr & Neurobiol, UMR 1286, Bordeaux, France  Grp Pileje, Paris, France  Naturopole, St Bonnet De Rochefort, France  Clermont Auvergne Univ, Clermont Ferrand Chem Inst, SIGMA Clermont, CNRS, Clermont Ferrand, France

Univ Bordeaux, INRAE, Bordeaux INP, NutriNeuro, 146 Rue Leo Saignat, F-33076 Bordeaux, France  NutriBrain Res & Technol Transfer, Nutr & Neurobiol Integree, UMR 1286, F-33076 Bordeaux, France  Abyss Ingredients, 860 Route Caudan, F-56850 Caudan, France

INRA, UMR 1286, Nutr & Neurobiol Integree, F-33076 Bordeaux, France  Univ Bordeaux, Bordeaux, France  Inst Corps Gras, ITERG, F-33600 Pessac, France  Lactalis Nutr Europe, F-35370 Torce, France  Lactalis R&D, F-35240 Retiers, France

Robarts Research Institute, Western University, London, ON N6A 5C1, Canada.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Department of Medicine, Division of Clinical Immunology and Allergy, Western University, London, ON N6A 5A5, Canada.

Department of Biobehavioral Health, The Pennsylvania State University, 219 Biobehavioral Health Building, 16802 University Park, PA, USA. djv4@psu.edu.

Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA; University of Connecticut, Department of Marine Sciences, 1084 Shennecossett Road, Groton, CT 06340, USA. Electronic address: mdriscoll@mysticaquarium.org.  Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA.  Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA; University of Connecticut, Department of Marine Sciences, 1084 Shennecossett Road, Groton, CT 06340, USA.

Univ Texas Southwestern Med Ctr Dallas, Dept Immunol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Mol Biol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Washington, Dept Pediat, Seattle, WA 98105 USA  Seattle Childrens Hosp, Seattle, WA 98105 USA  Univ Texas Southwestern Med Ctr Dallas, Howard Hughes Med Inst, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Microbiol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Pediat, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Cent Oklahoma, 100 N Univ Dr, Edmond, OK 73034 USA

CNRS, INCC, UMR 8002, Universite Paris Cite, F-75006 Paris, France.  INSERM, SAINBIOSE U1059, Mines Saint-Etienne, Universite Jean Monnet Saint-Etienne, F-42023 Saint-Etienne, France.  University Bordeaux, CNRS, INCIA, UMR 5287, F-33000 Bordeaux, France.  University Bordeaux, CNRS, IMN, UMR 5293, F-33000 Bordeaux, France.

Univ Southern Mississippi, Dept Biol Sci, 118 Coll Dr Box 5018, Hattiesburg, MS 39406 USA  New Mexico State Univ, Dept Biol, POB 30001,MSC 3AF, Las Cruces, NM 88003 USA  St Tammany Parish Mosquito Abatement Dist, 62512 Airport Rd, Slidell, LA 70460 USA

Univ Kentucky, Sch Med, Dept Anat & Neurobiol, 800 Rose St, Lexington, KY 40536 USA  Univ Kentucky, Sch Med, Dept Physiol, 800 Rose St, Lexington, KY 40536 USA

Midwestern Univ, Dept Pharmacol, Coll Grad Studies, Downers Grove, IL 60515 USA  Midwestern Univ, Chicago Coll Osteopath Med, Downers Grove, IL 60515 USA

Pennington Biomed Res Ctr, Neurobiol Metab Dysfunct Lab, 6400 Perkins Rd, Baton Rouge, LA 70808 USA  Pennington Biomed Res Ctr, Neurosignaling Lab, Baton Rouge, LA 70808 USA

Univ Montana, Wildlife Biol Program, 32 Campus Dr,FOR 109, Missoula, MT 59812 USA  Univ Vet Med, Dept Biomed Sci, A-1210 Vienna, Austria  Univ Toronto Scarborough, Ctr Neurobiol Stress, 1265 Mil Trail, Toronto, ON M1C 1A4, Canada

Wildlife Biology Program, University of Montana, 32 Campus Drive, FOR 109, Missoula, MT 59812, USA. Electronic address: andreas.eleftheriou@umontana.edu.  Wildlife Biology Program, University of Montana, 32 Campus Drive, FOR 109, Missoula, MT 59812, USA.

Ohio State Univ, Dept Neurosci, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Dept Vet Preventat Med, Columbus, OH 43210 USA  West Virginia Univ, Rockefeller Neurosci Inst, Morgantown, WV 26506 USA  West Virginia Univ, Dept Med, Morgantown, WV 26506 USA

Winthrop Univ Hosp, Biomed Res Core, Mineola, NY 11501 USA  SUNY Stony Brook, Sch Med, Stony Brook, NY 11794 USA  Winthrop Univ Hosp, Mineola, NY 11501 USA  Osaka Biosci Inst, Dept Mol Behav Biol, Osaka 5650874, Japan

Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark.  Neurobiology Research Unit, Copenhagen University Hospital, Rigshospitalet, Copenhagen, Denmark.  Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark.  Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark. chc@sund.ku.dk.

a  Wildlife Reproductive Centre, Taronga Conservation Society Australia, Dubbo, NSW, Australia  b  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Geelong, VIC, Australia  c  School of Biological Sciences, The University of Queensland, Brisbane, QLD, Australia  d  Department of Environment and Heritage Protection, Brisbane, QLD, Australia  e  Wildlife Biology Unit, School of Agriculture and Food Sciences, The University of Queensland, Gatton, QLD, Australia  f  Native Species Breeding Program (NSBP), Perth Zoo, South Perth, WA, Australia  g  Graham Centre for Agricultural Innovation & School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW, Australia  h  Department of Biomedical Sciences, University of Veterinary Medicine, Vienna, Austria  i  Wildlife Conservation and Science, Zoos Victoria, Parkville, VIC, Australia  j  Fowlers Gap Arid Zone Research Station, Centre of Ecosystem Science, School of Biological Earth and Environmental Sc

Univ Sao Paulo, Sch Vet Med, Dept Pathol, Neuroimmunomodulat Res Grp, BR-05508270 Sao Paulo, Brazil  Univ Estadual Campinas, UNICAMP, Fac Med Sci, Dept Pharmacol,Ctr Hematol & Hemotherapy, Campinas, SP, Brazil  Fed Univ Tocantins, Sch Vet Med & Anim Sci, Trop & Anim Sci Program, Tocantins, Brazil  Univ Sao Paulo, Sch Pharmaceut Sci, Dept Clin & Toxicol Anal, BR-05508270 Sao Paulo, Brazil

Westfalische Wilhelms Univ Munster, Inst Physiol 1, D-48149 Munster, Germany

US Army, Med Res Inst Infect Dis, Vet Med Div, Ft Detrick, MD 21702 USA  US Army, Med Res Inst Infect Dis, Ft Detrick, MD 21702 USA

Univ Michigan, Dept Psychiat, Michigan Med, Ann Arbor, MI 48109 USA  Univ Michigan, Michigan Med, Michigan Neurosci Inst, Ann Arbor, MI 48109 USA  Univ Michigan, Michigan Med, Dept Internal Med, Ann Arbor, MI 48109 USA

Uppsala Univ, Dept Ecol & Genet, Anim Ecol, Uppsala, Sweden  Uppsala Univ, Biomed Ctr, Pharmacuet Biosci, Uppsala, Sweden

Univ Estadual Campinas, Coll Agr Engn, Ave Candido Rondon 501, BR-13083875 Campinas, SP, Brazil  Fed Univ Grande Dourados, Coll Agr Sci, Rod Dourados Itahum, BR-79822020 Dourados, MS, Brazil  Univ Sao Paulo, Sch Vet Med & Anim Sci, Sao Paulo, Brazil  PasReform Brasil Tecnol Incubacao, Rio Claro, SP, Brazil

Rollins Coll, Dept Biol, Winter Pk, FL 32789 USA

Univ Lorraine, EA7300, Fac Med, Stress Immun Pathogens Lab, 9 Ave Foret Haye, F-54500 Vandoeuvre Les Nancy, France  Univ Sorbonne Paris Cite, Paris Diderot Univ, Inst Jacques Monod, CNRS,Unite Mixte Rech 7592,Epole Genoinformat, Paris, France  INSERM, Unit Mixte Rech 894, Ctr Psychiat & Neurosci, Paris, France  Univ Paris Diderot, Sorbonne Paris Cite, Hop Robert Debre, INSERM,Unite 1141, Paris, France

Fed Univ Lavras UFLA, Dept Physiol & Pharmacol, Lavras, MG, Brazil  Univ Sao Paulo, Sch Dent Ribeirao Preto, Dept Oral & Maxillofacial Surg & Periodontol, Ribeirao Preto, SP, Brazil  Fac Sao Leopoldo Mand, Lab Immunol & Mol Biol, Campinas, SP, Brazil

Department of Biological Sciences, University of Illinois at Chicago, 845 W. Taylor Street, Chicago, IL 60607, United States.  Biology Department, Georgia State University, Atlanta, GA, United States.

Univ Pittsburgh, Dept Pharmacol & Chem Biol, Sch Med, Pittsburgh, PA 15261 USA  Univ Pittsburgh, Div Endocrinol, Dept Med, Sch Med, Pittsburgh, PA 15261 USA  Univ Pittsburgh, Div Pulmonol, Dept Med, Div Pulmonol Allergy & Crit Care Med, Pittsburgh, PA 15261 USA  VA Pittsburgh Healthcare Syst, Pittsburgh, PA 15240 USA  Univ Guelph, Dept Mol & Cellular Biol, Guelph, ON N1G 2W1, Canada

Univ Sao Paulo, Inst Biomed Sci, Dept Physiol & Biophys, Av Prof Lineu Prestes 1524, BR-05508000 Sao Paulo, SP, Brazil  Multidisciplinary Inst Cell Biol, Lab Neurophysiol, Calle 526 & Camino Gen Belgrano, RA-1900 La Plata, Buenos Aires, Argentina  Univ Sao Paulo, Inst Biomed Sci, Dept Anat, Av Prof Lineu Prestes 2415, BR-05508900 Sao Paulo, SP, Brazil  Univ Sao Paulo, Sch Med Ribeirao Preto, Dept Physiol, Av Bandeirantes 3900, BR-14049900 Ribeirao Preto, SP, Brazil  Ohio Univ, Edison Biotechnol Inst, Konneker Res Ctr 206A, Athens, OH 45701 USA  Ohio Univ, Heritage Coll Osteopath Med, Konneker Res Ctr 206A, Athens, OH 45701 USA

Univ Sao Paulo, Inst Ciencias Biomed, Dept Fisiol & Biofis, Sao Paulo, SP, Brazil  Univ Sao Paulo, Inst Ciencias Biomed, Dept Anat, Sao Paulo, SP, Brazil

Univ Calgary, Hotchkiss Brain Inst, Cumming Sch Med, Dept Physiol & Pharmacol, 3330 Hosp Dr NW, Calgary, AB T2N 4N1, Canada  Univ Toronto, Leslie Dan Sch Pharm, 144 Coll St, Toronto, ON M5S 3M2, Canada

Lorraine Univ, EA7300, Stress Immun Pathogens Lab, Vandoeuvre Les Nancy, France  Lorraine Univ, UMR7039, Res Ctr Automat Control Nancy, Vandoeuvre Les Nancy, France  French Natl Space Agcy, Paris, France



Vassar Coll, Dept Biol, 124 Raymond Ave, Poughkeepsie, NY 12604 USA  Univ Minnesota Twin Cities, Dept Ecol Evolut & Behav, 1479 Gortner Ave, St Paul, MN 55108 USA  Univ Minnesota Twin Cities, Grad Program Neurosci, 321 Church St SE, Minneapolis, MN 55455 USA  Swarthmore Coll, Dept Biol, 500 Coll Ave, Swarthmore, PA 19081 USA

Univ Sao Paulo, Sch Vet Med, Dept Pathol, BR-05508270 Sao Paulo, Brazil  Univ Paulista, BR-04026002 Sao Paulo, Brazil

Med Univ South Carolina, Dept Neurosci, Charleston, SC 29425 USA

Univ Sydney, ANZAC Res Inst, Bone Res Program, Gate 3,Hosp Rd, Concord, NSW 2139, Australia  Tech Univ Dresden, Med Ctr, Dept Med 3, Dresden, Germany  Tech Univ Dresden, Med Ctr, Ctr Hlth Aging, Dresden, Germany  Tech Univ Dresden, Ctr Regenerat Therapies Dresden, Dresden, Germany  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Univ Sydney, Concord Med Sch, Sydney, NSW, Australia

Univ Sydney, ANZAC Res Inst, Bone Res Program, Sydney, NSW, Australia  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Tech Univ Dresden, DFG Ctr Regenerat Therapies, Dresden, Germany  Univ Sydney, Concord Med Sch, Sydney, NSW, Australia

Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany. gellner@uni-bonn.de.  Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany.  Institute of Nutritional Science, University of Potsdam, 14558 Nuthetal, Potsdam, Germany.  Core Facility Mass Spectrometry, Institute of Biochemistry and Molecular Biology, Medical Faculty, University of Bonn, Bonn, Germany.  Institute of Molecular Psychiatry, Medical Faculty, University of Bonn, 53127, Bonn, Germany.  Institute of Physiology II, University Bonn, Medical Faculty, Nussallee 11, 53115, Bonn, Germany. vstein@uni-bonn.de.

Lorraine Univ, Fac Med, Stress Immun Pathogens Lab, EA7300, F-54500 Vandoeuvre Les Nancy, France

Division of Immunobiology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 2Immunology Graduate Program, Cincinnati Children’s Hospital Medical Center and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 3Department of Infectious Diseases and Microbiology, University of Lübeck, Lübeck, Germany. 4Division of Allergy and Immunology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 5Institute of Nutritional Medicine, University Hospital Schleswig-Holstein, Campus Lübeck, Lübeck, Germany. 6Section on Integrative Physiology and Metabolism, Joslin Diabetes Center, Boston, Massachusetts, USA. 7Institute for Diabetes and Obesity, Helmholtz Diabetes Center and German Center for Diabetes Research (DZD), Helmholtz Zentrum München, Neuherberg, Germany. 8Research Institute for Biomedical Sci

Westchester Med Ctr, Maria Fareri Childrens Hosp, Reg Neonatal Ctr, Valhalla, NY 10595 USA  New York Med Coll, Dept Pediat Biochem & Mol Biol, Div Newborn Med, Valhalla, NY 10595 USA

Washington State Univ, Dept Psychol, Pullman, WA 99164 USA  Washington State Univ, Dept Integrat Physiol & Neurosci, Pullman, WA 99164 USA  Univ Nacl Colombia, Anim Hlth Dept, Bogota, Colombia  Univ Calgary, Hotchkiss Brain Inst, Dept Cell Biol, Calgary, AB, Canada  Univ Calgary, Hotchkiss Brain Inst, Dept Anat & Psychiat, Calgary, AB, Canada

Univ Kansas, Sch Pharm, Dept Pharmacol & Toxicol, 1251 Wescoe Hall Dr,Room 5040, Lawrence, KS 66044 USA  Univ Kansas, Consortium Translat Res Aggress & Drug Abuse ConT, Lawrence, KS 66045 USA  Univ Kansas, Problem Gambling Res Studies ProGResS Network, Lawrence, KS 66045 USA  Univ Southern Calif, Dept Pharmacol & Pharmaceut Sci, Los Angeles, CA USA

Department of Neuroscience, University of New Mexico School of Medicine, Albuquerque, NM 87131, USA.

Shandong Agr Univ, Coll Anim Sci & Vet Med, Tai An 271018, Shandong, Peoples R China

Cyclotron/Radiochemistry Unit, Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, 91120, Jerusalem, Israel.  Cyclotron/Radiochemistry Unit, Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, 91120, Jerusalem, Israel. ofer.shamni@mail.huji.ac.il.  Synektik SA, Warsaw, Poland.  Department of Pharmacology, Faculty of Medicine and University Hospital Cologne, University of Cologne, Gleueler Strasse 24, 50931, Cologne, Germany.

Univ Strasbourg, CNRS, Inst Cellular & Integrat Neurosci, Unite Propres Rech 3212, Strasbourg, France  Univ Strasbourg, CNRS, Hubert Curien Pluridisciplinary Inst, Dept Ecol Physiol & Ethol,Unite Mixte Rech 7178, Strasbourg, France

Department of Ecology, Evolution, & Organismal Biology, Kennesaw State University, Kennesaw, GA, United States. Electronic address: sguindre@kennesaw.edu.  Department of Ecology, Evolution, & Organismal Biology, Kennesaw State University, Kennesaw, GA, United States.

Univ Barcelona, Fac Biol, Dept Nutr & Food Sci, Barcelona, Spain  Inst Hlth Carlos III, CIBER Obes & Nutr, Madrid, Spain  Univ Barcelona, Inst Biomed, Barcelona, Spain

Wayne State Univ, Dept Psychol, 5057 Woodward Ave,7th Floor, Detroit, MI 48202 USA  Penn State Univ, Dept Biobehav Hlth, University Pk, PA 16802 USA

Indiana Univ, Hist & Philosophy Sci & Med Dept, Morrison Hall 314, Bloomington, IN 47405 USA  Indiana Univ, Intelligent Syst Engn Dept, Bloomington, IN 47405 USA  Indiana Univ, Sch Publ Hlth, Environm Hlth Dept, Bloomington, IN USA  Indiana Univ Sch Med, Med Sci Program, Bloomington, IN USA  Indiana Univ Sch Med, Indiana Univ Canc Ctr, Indianapolis, IN 46202 USA  Indiana Univ Sch Med, Dept Dermatol, Indianapolis, IN 46202 USA

Detroit Zool Soc, Ctr Zoo & Aquarium Anim Welf & Eth, Royal Oak, MI 48067 USA  Natl Aquarium, Baltimore, MD 21202 USA

Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol Endocrinol & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Preempt Med & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Dokkyo Med Univ, Saitama Med Ctr, Dept Diabet Endocrinol & Hematol, 2-1-50 Minami Koshigaya, Koshigaya, Saitama 3438555, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol RCAST, Labs Syst Biol & Med LSBM, Tokyo 1538904, Japan  Tokyo Med & Dent Univ, Med Res Inst, Dept Dev & Regenerat Biol, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Gunma Univ, Biosignal Genome Resource Ctr, Inst Mol & Cellular Regulat, Lab Genome Sci, 3-39-15 Showa Machi, Maebashi, Gunma 3718512, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol & Cellular Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Med & Bioregulatory Sci, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan

Lorraine Univ, EA7300, Lab Stress Immun Pathogens, F-54500 Vandoeuvre Les Nancy, France  Univ Rouen, Lab ICONES, EA4699, F-76821 Mont St Aignan, France  Lorraine Univ, Serv Microscopy, F-54500 Vandoeuvre Les Nancy, France  CHRU Nancy, F-54500 Vandoeuvre Les Nancy, France

Univ North Carolina Chapel Hill, Bowles Ctr Alcohol Studies, Sch Med, CB 7178,3009 Thurston Bowles Bldg, Chapel Hill, NC 27599 USA  Univ North Carolina Chapel Hill, Dept Pharmacol, Sch Med, Chapel Hill, NC 27599 USA  Univ North Carolina Chapel Hill, Dept Psychiat, Sch Med, Chapel Hill, NC 27599 USA

Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States. Electronic address: breanna.n.harris@ttu.edu.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States; Center for Molecular and Behavioral Neuroscience, Rutgers, The State University of New Jersey, Newark, NJ, United States.  Department of Pathology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States; Department of Neurology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States.  Department of Psychology, Louisiana State University, Baton Rouge, LA, United States.

Univ Virginia, Sch Med, Grad Program Neurosci, Charlottesville, VA 22908 USA  Univ Virginia, Sch Med, Dept Biochem & Mol Genet, Charlottesville, VA 22908 USA

Pennington Biomed Res Ctr, Blood Brain Barrier Grp, Baton Rouge, LA 70808 USA

Helmholtz Diabet Ctr HMGU, Mol Endocrinol, Ingolstadter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, IDO, Ingolstadter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, Klopferspitz 18, D-82152 Martinsried, Germany  Univ Freiburg, Univ Med Ctr, Ctr Chron Immunodeficiency, D-79106 Freiburg, Germany  Univ Freiburg, Fac Biol, D-79106 Freiburg, Germany  Salk Inst Biol Studies, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  HHMI, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  Charite, Cardiovasc & Metab Sci, Robert Rossle Str 10, D-13125 Berlin, Germany  Charite, DZHK German Ctr Cardiovasc Res, Robert Rossle Str 10, D-13125 Berlin, Germany  Max Delbruck Ctr Mol Med Helmholtz Assoc MDC, Berlin Inst Hlth, Robert Rossle Str 10, D-13125 Berlin, Germany  Ludwig Maximilians Univ Munchen LMU, Gene Ctr, Feodor Lynen Str 25, D-81377 Munich, Germany

Dept Neurobiol & Dev Sci, Little Rock, AR USA  Dept Geriatr, Little Rock, AR USA  Grad Program Interdisciplinary Biomed Sci, Little Rock, AR USA  Univ Arkansas Med Sci, Dept Pharmaceut Sci, Little Rock, AR 72205 USA  Cent Arkansas Vet Healthcare Syst, Geriatr Res Educ & Clin Ctr, Little Rock, AR USA  Washington Univ, Dept Neurol, St Louis, MO 63110 USA  Axiom Huntsworth Hlth, Yardley, PA USA

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America. Electronic address: kodavanti.urmila@epa.gov.

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency (U.S. EPA), Research Triangle Park, North Carolina, USA.  Center for Public Health and Environmental Assessment, U.S. EPA, Research Triangle Park, North Carolina, USA.  Division of Intramural Research, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, North Carolina, USA.

Univ N Carolina, Curriculum Toxicol & Environm Med, Chapel Hill, NC 27599 USA  US EPA, Environm Publ Hlth Div, Natl Hlth & Environm Effects Res Lab, Res Triangle Pk, NC 27711 USA  Oak Ridge Inst Sci & Educ, Res Triangle Pk, NC 27709 USA

Columbia Univ, Dept Neurosci, New York, NY USA  Massachusetts Gen Hosp, Dept Psychiat, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Stem Cell Inst, Boston, MA USA  Harvard Univ, Sch Med, Boston, MA USA  Columbia Univ, Dept Psychiat, New York, NY USA  Columbia Univ, Dept Pharmacol, New York, NY USA  New York State Psychiat Inst & Hosp, Div Integrat Neurosci, New York, NY 10032 USA

Univ Colorado, Dept Psychol & Neurosci, Boulder, CO 80309 USA

Univ Calif Riverside, Dept Biol, Riverside, CA 92521 USA  Univ Calif Riverside, Neurosci Grad Program, Riverside, CA 92521 USA

Department of Anesthesiology & Pain Medicine, University of Washington, Seattle, WA.  Program in Neurobiology and Behavior, University of Washington, Seattle, Washington, USA.

Griffith Univ, Sch Med Sci, Menzies Hlth Inst Queensland, Gold Coast Campus, Southport, Qld, Australia  Univ Queensland, Sch Biomed Sci, St Lucia, Qld, Australia  La Trobe Univ, Judith Lumley Ctr, Bundoora, Vic, Australia

Griffith Univ Gold, Menzies Hlth Inst Queensland, Sch Med Sci, Coast Campus, Southport, Qld 4215, Australia  Univ Queensland, Sch Biomed Sci, St Lucia, Qld 4072, Australia

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Sci & Technol China, Sch Life Sci, CAS Key Lab Brain Funct & Dis, Hefei 230027, Peoples R China  Inst Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Univ Amsterdam, Ctr Neurosci, Swammerdam Inst Life Sci, Inst Life Sci,Brain Plastic Grp, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Sch Environm & Biol Sci, Dept Anim Sci, New Brunswick, NJ 08901 USA

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Univ Sci & Technol China, CAS Key Lab Brain Funct & Dis, Sch Life Sci, Hefei 230027, Peoples R China  Tongji Univ, Sch Med, Ctr Translat Neurodegenerat & Regenerat Therapy, Shanghai Tenth Peoples Hosp, Shanghai 200072, Peoples R China  Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Amsterdam, Brain Plast Grp, Swammerdam Inst Life Sci, Ctr Neurosci, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Dept Anim Sci, Sch Environm & Biol Sci, New Brunswick, NJ 08901 USA  Univ Calif San Francisco, Neurosci Grad Program, San Francisco, CA 94158 USA

Univ Leipzig, Fac Vet, Inst Pharmacol Pharm & Toxicol, D-04109 Leipzig, Germany  Free Univ Berlin, Inst Pharmacol & Toxicol, Dept Vet Med, Koserstr 20, D-14195 Berlin, Germany  Univ Giessen, Inst Pharmacol & Toxicol, Dept Vet Med, Giessen, Germany  Free Univ Berlin, Inst Vet Pathol, Dept Vet Med, Koserstr 20, D-14195 Berlin, Germany

Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan.  Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Master's School of Medical Sciences, Graduate School of Comprehensive Human Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Center for Research in Isotopes and Environmental Dynamics (CRiED), University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan. Electronic address: happyhusband@nagalabo.jp.

Univ Calif Davis, Dept Ecol & Evolut, Davis, CA 95616 USA  Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY USA

Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14850 USA  Cornell Lab Ornithol, Ctr Conservat Bioacoust, Ithaca, NY 14850 USA  Univ Georgia, Odum Sch Ecol, Athens, GA 30602 USA  Cornell Lab Ornithol, Ithaca, NY 14850 USA

Toyama Univ, Grad Sch Med & Pharmaceut Sci, Dept Mol Neurosci, Sugitani, Toyama 9300194, Japan

Department of Women and Children's Health, Faculty of Life Science and Medicine, King's College, London SE1 1UL, UK.  Department of Assisted Reproduction, Shanghai Ninth People's Hospital, Shanghai Jiaotong University School of Medicine, Shanghai, 200011, People's Republic of China.

Univ Western Ontario, Schulich Sch Med & Dent, Robarts Res Inst, London, ON, Canada  Univ Western Ontario, Schulich Sch Med & Dent, Dept Anat & Cell Biol, London, ON, Canada  Univ Western Ontario, Schulich Sch Med & Dent, Dept Physiol & Pharmacol, London, ON, Canada  Univ Western Ontario, Schulich Sch Med & Dent, Brain & Mind Inst, London, ON, Canada

Univ Gothenburg, Inst Neurosci & Physiol, Dept Physiol, Sahlgrenska Acad, Gothenburg, Sweden  Univ Gothenburg, Sahlgrenska Acad, Inst Clin Sci, Dept Biomat, Gothenburg, Sweden  Univ Gothenburg, Ctr Bone & Arthrit Res, Inst Med, Dept Internal Med & Clin Nutr,Sahlgrenska Acad, Gothenburg, Sweden  Sahlgrens Univ Hosp, Dept Drug Treatment, Reg Vastra Gotaland, Gothenburg, Sweden

Loras Coll, Neurosci Program, Dubuque, IA 52001 USA

Siena Coll, Dept Psychol, 515 Loudon Rd, Loudonville, NY 12211 USA  Northern Illinois Univ, Dept Psychol, De Kalb, IL 60115 USA

NIMH, Sect Mol Neurosci, Bldg 49,Room 5A-38,9000 Rockville Pike, Bethesda, MD 20892 USA



Univ Hosp Zurich, Div Surg Res, Zurich, Switzerland  AbbVie, Off Anim Welf, N Chicago, IL 60064 USA  AbbVie, Comparat Med, N Chicago, IL 60064 USA  Purdue Univ, Dept Anim Sci, W Lafayette, IN 47907 USA

Department of Neurological Sciences, University of Vermont Larner College of Medicine, Burlington, VT, 05405, USA. Electronic address: Abbie.Johnson@med.uvm.edu.  Department of Pharmacology, University of Vermont Larner College of Medicine, Burlington, VT, 05405, USA.

Department of Animal, Veterinary and Food Sciences, University of Idaho, 875 Perimeter Dr., MS 2330, Moscow, ID 83844-2330, USA. Electronic address: cjosefson@uidaho.edu.  Department of Animal, Veterinary and Food Sciences, University of Idaho, 875 Perimeter Dr., MS 2330, Moscow, ID 83844-2330, USA. Electronic address: askibiel@uidaho.edu.

Department of Molecular Pathology, Faculty of Pharmaceutical Science, Doshisha Women's College of Liberal Arts, Kyoto, Japan.  Faculty of Medicine, Kindai University, Osaka-sayama, Japan.

Tokushima Univ, Grad Sch Biomed Sci, Dept Obstet & Gynecol, 3-18-15 Kuramoto Cho, Tokushima, Japan

Kagoshima Univ, Dept Psychosomat Internal Med, Grad Sch Med & Dent Sci, Kagoshima, Japan  Keio Univ, Hlth Ctr, Tokyo, Japan  Keio Univ, Sch Med, Dept Internal Med, Div Endocrinol Metab & Nephrol, Tokyo, Japan  Kagoshima Univ, Pharmacol Dept Herbal Med, Grad Sch Med & Dent Sci, Kagoshima, Japan

Louisiana State Univ, Dept Biol Sci, 202 Life Sci Bldg, Baton Rouge, LA 70803 USA

Developmental Cognitive Neuroscience Lab (DCNL), Pontifical University Catholic of Rio Grande do Sul. RINGGOLD: 28102  University of Milan, Italy. RINGGOLD: 28102  Aarhus University, Denmark. RINGGOLD: 9304

Jawaharlal Nehru Univ, Sch Life Sci, New Delhi 110067, India

Univ Otago, Ctr Neuroendocrinol, Sch Biomed Sci, Dunedin 9054, New Zealand  Univ Otago, Dept Physiol, Dunedin 9054, New Zealand

Univ Sydney, ANZAC Res Inst, Bone Res Program, Sydney, NSW, Australia  Univ Sydney, ANZAC Res Inst, Adrenal Steroid Lab, Sydney, NSW, Australia  Concord Repatriat Gen Hosp, Dept Endocrinol & Metab, Sydney, NSW, Australia  Univ Sydney, Concord Clin Sch, Sydney, NSW, Australia

Kagoshima Univ, United Grad Sch Agr Sci, 1-21-24 Korimoto, Kagoshima 8900065, Japan  Univ Ryukyus, Fac Agr, Senbaru 1, Nishihara, Okinawa 9030213, Japan  Okinawa Ind Technol Ctr, 12-2 Suzaki, Uruma, Okinawa 9042234, Japan  Mitsui Sugar Co Ltd, Prod Dev Div, 36-2 Hakozaki Cho, Tokyo 1038423, Japan  Kagoshima Univ, Fac Agr, 1-21-24 Korimoto, Kagoshima 8900065, Japan

Kagoshima Univ, United Grad Sch Agr Sci, 1-21-24 Korimoto, Kagoshima 8900065, Japan  Univ Ryukyus, Fac Agr, Senbaru 1, Nishihara, Okinawa 9030213, Japan  Kagoshima Univ, Fac Agr, 1-21-24 Korimoto, Kagoshima 8900065, Japan

Univ Sao Paulo, Sch Vet Med, Dept Pathol, Sao Paulo, Brazil  Univ Estadual Paulista, Environm & Expt Pathol, Sao Paulo, Brazil

Neuroscience Graduate Program, University of Michigan, Ann Arbor, Michigan 48109-2215, USA.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, Michigan 48109-1085, USA.

Wayne State Univ, Dept Psychol, 5057 Woodward Ave,7th Floor, Detroit, MI 48202 USA

Wayne State Univ, Dept Psychol, 5057 Woodward Ave,7th Floor, Detroit, MI 48202 USA  Wayne State Univ, Sch Med, Karmanos Canc Inst, Detroit, MI 48202 USA

Wayne State Univ, Dept Psychol, Detroit, MI 48202 USA

Goethe Univ Frankfurt, Fac Med, Inst Biochem Pathobiochem 1, Bldg 74,Theodor Stern Kai 7, D-60590 Frankfurt, Germany  Fraunhofer Inst Mol Biol & Appl Ecol IME, Project Grp Translat Med & Pharmacol TMP, Theodor Stern Kai 7, D-60590 Frankfurt, Germany  Goethe Univ Frankfurt, Inst Clin Pharmacol, Pharmazentrum Frankfurt ZAFES, Theodor Stern Kai 7, D-60590 Frankfurt, Germany

Univ Helsinki, Ctr Neurosci, FIN-00014 Helsinki, Finland

Univ Florida, Dept Appl Physiol & Kinesiol, Gainesville, FL 32608 USA  Univ Florida, Dept Pharmacol & Therapeut, Gainesville, FL 32608 USA  North Florida South Georgia Vet Hlth Syst, Geriatr Res Educ & Clin Ctr, Gainesville, FL USA

Department of Pharmacology and Toxicology, College of Osteopathic Medicine, Michigan State University, East Lansing, Michigan.

Daegu Haany Univ, Coll Korean Med, Dept Acupuncture Moxibust & Acupoint, Daegu, South Korea  Uniformed Serv Univ Hlth Sci, Dept Psychiat, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Study Traumat Stress, Bethesda, MD 20814 USA  Daegu Haany Univ, Dept Physiol, Coll Korean Med, Daegu, South Korea  Uniformed Serv Univ Hlth Sci, Daniel K Inouye Grad Sch Nursing, Bethesda, MD 20814 USA

Preclinical Research Center, Daegu-Gyeongbuk Medical Innovation Foundation, Daegu 41061, Republic of Korea.  Department of Veterinary Toxicology, College of Veterinary Medicine, Kyungpook National University, Daegu 41566, Republic of Korea.

Daejeon Univ, Coll Korean Med, 62 Daehak Ro, Daejeon 34520, South Korea  Daejeon Univ, Liver & Immunol Res Ctr, Inst Tradit Med & Biosci, 176-9 Daeheung Ro, Daejeon 34929, South Korea  Dong Eui Univ, Coll Korean Med, Dept Biochem, 52-57 Yangjeong Ro, Busan 47227, South Korea

Daejeon Univ, Inst Tradit Med & Biosci, Dunsan Hosp, Daejeon 34323, South Korea  Daejeon Univ, Korean Med Coll, 62,Daehak Ro, Daejeon 34323, South Korea

Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of In Vivo Pharmacology Services, The Jackson Laboratory, Sacramento, CA, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Institute for Neuroscience, University of Texas at Austin, Austin, TX, USA.  Department of Integrative Biology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of Neurology, University of Texas at Austin, Austin, TX, USA.  Division of Pharmacology and Toxicology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA. Electronic address: curley@utexas.edu.

Univ Paris 07, Inst Univ Hematol, Paris, France  INSERM, UMRS 940, Paris, France  Lorraine Univ, Stress Immun Pathogens Lab, EA7300, Vandoeuvre Les Nancy, France  Fac Med Lariboisiere, UMR CNRS 7052, Paris, France

Department of Internal Medicine, University of Michigan, Ann Arbor, USA.

Shandong Agr Univ, Coll Anim Sci & Vet Med, Shandong Prov Key Lab Anim Biotechnol & Dis Contr, Tai An, Shandong, Peoples R China  Shandong Acad Agr Sci, Inst Poultry Sci, Jinan, Shandong, Peoples R China

Xi An Jiao Tong Univ, Affiliated Hosp 2, Natl & Local Joint Engn Res Ctr Biodiag & Biother, 157,West 5th Rd, Xian 710004, Shaanxi, Peoples R China  Shaanxi Prov Clin Res Ctr Hepat & Splen Dis, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Affiliated Hosp 2, Dept Gen Surg, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Minist Educ, Key Lab Environm & Dis Related Gene, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Affiliated Hosp 2, Dept Pathol, Xian, Shaanxi, Peoples R China

Korea Food Res Inst, Res Grp Innovat Special Food, Songnam 463746, South Korea  Kyung Hee Univ, Inst Life Sci & Resources, Grad Sch Biotechnol, Dept Oriental Med Mat & Proc, Yongin 446701, South Korea  Korea Univ Sci & Technol, Dept Food Biotechnol, Daejeon 305333, South Korea

Univ Minnesota, Dept Rehabil Med, Minneapolis, MN USA  Univ Minnesota, Dept Biochem Mol Biol & Biophys, Minneapolis, MN USA  Deakin Univ, Sch Exercise & Nutr Sci, Inst Phys Act & Nutr, Geelong, Vic, Australia  Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN USA  Univ Minnesota, Dept Integrat Biol & Physiol, Minneapolis, MN USA

Institute for Physical Activity and Nutrition, School of Exercise and Nutrition Sciences, Deakin University, Geelong, Australia. a.lindsay@deakin.edu.au.  Institute for Physical Activity and Nutrition, School of Exercise and Nutrition Sciences, Deakin University, Geelong, Australia.

NIA, Lab Neurosci, Intramural Res Program, Baltimore, MD 21224 USA  Mayo Clin, Dept Neurol, Rochester, MN 55905 USA  Fourth Mil Med Univ, Sch Pharm, Dept Pharmacol, Xian 7100321, Shaanxi, Peoples R China  RIKEN, Lab Proteolyt Neurosci, Brain Sci Inst, Wako, Saitama, Japan  Lieber Inst Brain Dev, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Neurosci, Baltimore, MD 21205 USA

Univ Colorado, Coll Media Commun & Informat, Boulder, CO 80309 USA  Univ Colorado, ATLAS Inst, Boulder, CO 80309 USA  Univ Colorado, Dept Informat Sci, Boulder, CO 80309 USA

Indiana Univ Purdue Univ, Dept Psychol, 402 North Blackford St,LD124, Indianapolis, IN 46202 USA  Indiana Univ Sch Med, Stark Neurosci Res Inst, Indianapolis, IN 46202 USA

Swarthmore Coll, Dept Biol, Swarthmore, PA 19081 USA  Duquesne Univ, Dept Biol Sci, 600 Forbes Ave, Pittsburgh, PA 15219 USA  Duquesne Univ, Chron Pain Res Consortium, Pittsburgh, PA 15219 USA

Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, 94720, USA.  Department of Psychiatry and Behavioral Sciences, University of California, SanFrancisco, San Francisco, CA, 94143, USA.  Department of Radiology & Biomedical Imaging, University of California, San Francisco, San Francisco, CA, 94143, USA.  Department of Psychiatry and Behavioral Sciences, University of California, San Francisco, San Francisco, CA, 94143, USA.  Division of Biostatistics, Department of Population Health Sciences, Weill Cornell Medicine, New York, NY, 10065, USA.  Department of Molecular, Cellular, and Developmental Biology, University of California, Los Angeles, Los Angeles, CA, 90095, USA.  Department of Computer Science, University of Arizona, Tucson, AZ, 85721, USA.  Department of Psychiatry, Columbia University, New York, NY, 10027, USA.  Department of Statistics and Department of Medical Genetics, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.  Canadian Institute for Advance

Univ Fed Lavras, Dept Vet Med, Lavras, MG, Brazil  Univ Fed Lavras, Dept Ciencias Exatas, Lavras, MG, Brazil  Univ Estadual Campinas, Fac Odontol Piracicaba, Dept Ciencias Fisiol, Campinas, SP, Brazil  Inst & Ctr Pesquisas Sao Leopoldo Mandic, Lab Imunol & Biol Mol, Campinas, SP, Brazil

Chapman Univ, Schmid Coll Sci & Technol, Orange, CA 92866 USA  Tech Univ Dresden, Dept Psychol Biol Psychol, Dresden, Germany  Univ Zurich, Dept Evolutionary Biol & Environm Studies, Zurich, Switzerland

Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA. graham_diering@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. graham_diering@med.unc.edu.

Zhejiang Univ, Coll Med, Dept Clin Psychol & Psychiat, Sch Publ Hlth, Hangzhou 310003, Zhejiang, Peoples R China  Natl Univ Singapore, Yong Loo Lin Sch Med, Dept Psychol Med, Singapore 119074, Singapore

Univ Calif San Diego, Dept Reprod Med, Leichtag Biomed Res Bldg,9500 Gilman Dr,MC 0674, La Jolla, CA 92093 USA  Univ Calif San Diego, Ctr Reprod Sci & Med, La Jolla, CA 92093 USA

Amer Univ Beirut, Dept Biochem & Mol Genet, Med Ctr, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Coll Pharm, Omaha, NE 68198 USA  Texas Tech Univ, Hlth Sci Ctr, Dept Pharmaceut Sci, Jerry H Hodge Sch Pharm, Amarillo, TX 79106 USA  Amer Univ Beirut, Dept Biol, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, UNMC Ctr Drug Discovery, Omaha, NE 68198 USA  Amer Univ Beirut, Med Ctr, Neurogenet Program, AUBMC Special Kids Clin,Div Pediat Neurol,Dept Pe, Beirut 11072020, Lebanon  Amer Univ Beirut, Neurogenet Program, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Pediat, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Adolescent Med, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Biochem, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon



Department of Molecular Medicine, The Scripps Research Institute, La Jolla, CA, USA.  Faculty of Pharmacy, Department of Pharmacology & Toxicology, University of Benin, Benin City, Nigeria.  Department of Molecular Medicine, The Scripps Research Institute, La Jolla, CA, USA. contet@scripps.edu.

Univ Sao Paulo, Sch Vet Med & Anim Sci, Neuroimmunomodulat Res Grp, Sao Paulo, Brazil  Univ Sao Paulo, Sch Vet Med, Dept Pathol, Sao Paulo, SP, Brazil  Nucl & Energy Res Inst IPEN CNEN SP, Sao Paulo, Brazil

Department of Ophthalmology, Hyogo Medical University, Nishinomiya, Japan.

1Trivedi Global, Inc., Henderson, Nevada, USA  2Trivedi Science Research Laboratory Pvt. Ltd., India

ARS, Poultry Prod & Prod Safety Res Unit, USDA, Fayetteville, AR 72701 USA  Univ Arkansas, Dept Poultry Sci, Fayetteville, AR 72701 USA  Southwest Univ, Dept Vet Med, Rongchang Campus, Chongqing, Rongchang Count, Peoples R China

Univ Otago, Ctr Neuroendocrinol, Sch Biomed Sci, Dunedin 9054, New Zealand  Univ Otago, Dept Anat, Sch Biomed Sci, Dunedin 9054, New Zealand

Univ Queensland, Sch Vet Sci, Ctr Anim Welf & Eth, Gatton, Qld 4343, Australia  Univ Queensland, Sch Agr & Food Sci, Fac Sci, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia

Sapienza Univ Rome, Dept Physiol & Pharmacol, I-00185 Rome, Italy  Santa Lucia Fdn, Neurobiol Behav Lab, I-00143 Rome, Italy  Univ Roma Tre, Sect Biomed Sci & Technol, Dept Sci, I-00146 Rome, Italy

Univ Barcelona, Dept Bioquim & Biomed Mol, Fac Biol, Canc Res Grp, Barcelona, Spain  Univ Barcelona, Inst Biomed, Barcelona, Spain  Univ Barcelona, Dept Genet Microbiol & Estadist, Fac Biol, Barcelona, Spain  Abbott Nutr, Granada, Spain

Univ S Florida, Dept Integrat Biol, SCA 110, Tampa, FL 33620 USA  Univ Cheikh Anta Diop, Dakar, Senegal  Franklin & Marshall Coll, Dept Biol, Lancaster, PA 17604 USA

Department of Psychology and Health Research Center (CEINSA), University of Almeria, Spain.  Department of Psychology and Health Research Center (CEINSA), University of Almeria, Spain. Electronic address: mgmoreno@ual.es.

Univ Lethbridge, Canadian Ctr Behav Neurosci, Dept Neurosci, Lethbridge, AB, Canada

Okayama Univ, Grad Sch Med Dent & Pharmaceut Sci, Okayama, Okayama 7008558, Japan  Nagasaki Int Univ, 2825-7 Huis Ten Bosch, Sasebo 8593298, Japan  St Lukes Int Univ, Grad Sch Publ Hlth, Div Environm Hlth, Chuo, Tokyo 1040044, Japan  Kumamoto Univ, Fac Life Sci, Dept Mol Physiol, Kumamoto, Kumamoto 8608556, Japan

Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Omics and Systems Biology, Graduate School of Medical and Dental Sciences, Niigata University, 757 Ichibancho, Asahimachi-dori, Chuo-ku, Niigata 951-8510, Japan.  Institute for Advanced Biosciences, Keio University, 246-2 Mizukami, Kakuganji, Tsuruoka, Yamagata 997-0052, Japan.  Department of Molecular and Cellular Biology, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Biological Sciences, Graduate School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan.  Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan. Electronic address: kubota@bioreg.kyushu-u.ac.jp.

Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. katja.j.rasanen@jyu.fi.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. katja.j.rasanen@jyu.fi.  Department of Biological and Environmental Science, University of Jyvaskyla, Survontie 9C, 40014, Jyvaskyla, Finland. katja.j.rasanen@jyu.fi.

Middle Tennessee State Univ, Dept Biol, Murfreesboro, TN 37132 USA  Texas A&M Univ, Nat Resources Inst, College Stn, TX 77843 USA  23 CES CEIE, Moody AFB, GA 31699 USA

Vet Affairs Med Ctr, Ralph H Johnson Dept, Res Serv, Charleston, SC 29403 USA  Med Univ South Carolina, Dept Pathol & Lab Med, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Psychiat & Behav Sci, Charleston, SC 29425 USA  Med Univ South Carolina, Charleston Alcohol Res Ctr, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Comparat Med, Charleston, SC 29425 USA  Med Univ South Carolina, MUSCNA VA Vet Diagnost Lab, Charleston, SC 29425 USA  Ohio State Univ, Dept Biomed Educ & Anat, Columbus, OH 43210 USA  Med Univ South Carolina, Hollings Canc Ctr, Charleston, SC 29425 USA

New Mexico State Univ, Dept Biol, Las Cruces MSC 3AF,1200 Horseshoe Dr, Las Cruces, NM 88003 USA

Univ Bonn, Inst Mol Psychiat, D-53125 Bonn, Germany

Hertie Institute for Clinical Brain Research and Werner Reichardt Centre for Integrative Neuroscience, University of Tuebingen, Otfried-Mueller-Str. 25, 72076 Tuebingen, Germany.  Hertie Institute for Clinical Brain Research and Werner Reichardt Centre for Integrative Neuroscience, University of Tuebingen, Otfried-Mueller-Str. 25, 72076 Tuebingen, Germany. Electronic address: ingrid.ehrlich@uni-tuebingen.de.

Univ Illinois, Prairie Res Inst, Illinois Nat Hist Survey, Champaign, IL 61820 USA  US Army Corps Engineer, Res & Dev Ctr, Construct Engn Res Lab, Champaign, IL 61826 USA  Univ Illinois, Dept Nat Resources & Environm Sci, Urbana, IL 61801 USA  Davee Ctr Epidemiol & Endocrinol, Lincoln Pk Zoo, Chicago, IL 60614 USA

School of Pharmacy, Pharmacology Unit, University of Camerino, 62032 Camerino, Italy.

Univ Colorado, Dept Integrat Physiol, Boulder, CO 80309 USA  Univ Colorado, Dept Psychol & Neurosci, Boulder, CO 80309 USA  Univ Colorado, Ctr Neurosci, Boulder, CO 80309 USA  Univ Colorado Denver, Dept Integrat Biol, Denver, CO 80217 USA  Univ Colorado Denver, Dept Psychol, Denver, CO 80217 USA

Univ Colorado Boulder, Dept Integrat Physiol, 354 UCB, Boulder, CO 80309 USA  Univ Colorado Boulder, Ctr Neurosci, 354 UCB, Boulder, CO 80309 USA  Univ Colorado Boulder, Dept Psychol & Neurosci, 354 UCB, Boulder, CO 80309 USA  Univ Colorado Denver, Dept Psychol, Denver, CO USA  Mead Johnson Pediat Nutr Inst, Evansville, IN USA

Wake Forest Univ, Dept Biol, Winston Salem, NC 27109 USA  Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14853 USA  Cornell Lab Ornithol, Ithaca, NY 14850 USA  Univ St Thomas, Dept Biol, St Paul, MN 55105 USA  Trinity Univ, Dept Biol, San Antonio, TX 78212 USA  Univ S Florida, Dept Global Hlth, Tampa, FL 33620 USA  Oklahoma State Univ, Dept Zool, Stillwater, OK 74078 USA

Department of Biomedical Sciences, Colorado State University, Fort Collins, Colorado, USA.  Department of Gynecologic Surgery and Obstetrics, Uniformed Services University, Bethesda, Maryland, USA.

US EPA, Environm Publ Hlth Div, Natl Hlth & Environm Effects Res Lab, Off Res & Dev, Res Triangle Pk, NC 27711 USA  US EPA, Integrated Syst Toxicol Div, Natl Hlth & Environm Effects Res Lab, Off Res & Dev, Res Triangle Pk, NC 27711 USA  Univ N Carolina, Curriculum Toxicol, Sch Med, Chapel Hill, NC 27515 USA

US EPA, Environm Publ Hlth Div, Natl Hlth & Environm Effects Res Lab, Res Triangle Pk, NC 27711 USA  Oak Ridge Inst Sci & Educ, Res Triangle Pk, NC 27711 USA

Univ North Carolina Chapel Hill, Curriculum Toxicol, Chapel Hill, NC USA  US EPA, Environm Publ Hlth Div, Natl Hlth & Environm Effects Res Lab, Res Triangle Pk, NC 27711 USA

Leiden Univ, Leiden Inst Chem, Dept Mol Physiol, Leiden, Netherlands  Virginia Commonwealth Univ, Dept Pharmacol & Toxicol, Richmond, VA USA  NIAAA, Lab Behav & Genom Neurosci, NIH, Bethesda, MD USA  NIAAA, Lab Physiol Studies, NIH, Bethesda, MD USA  Univ Calgary, Hotchkiss Brain Inst, Calgary, AB, Canada  Leiden Univ, Leiden Acad Ctr Drug Res, Div Syst Biomed & Pharmacol, Analyt Biosci & Metabol, Leiden, Netherlands  Scripps Res Inst, Dept Chem Physiol, La Jolla, CA USA  NIAAA, Lab Cardiovasc Physiol & Tissue Injury, NIH, Bethesda, MD USA  Virginia Polytech Inst & State Univ, Sch Neurosci, Blacksburg, VA 24061 USA  Oncode Inst, Leiden, Netherlands  Leiden Univ, Leiden Inst Chem, Bioorgan Synth, Leiden, Netherlands  Pivot Pk Screening Ctr BV, Oss, Netherlands  F Hoffman La Roche Ltd, Roche Innovat Ctr Basel, Basel, Switzerland  Virginia Commonwealth Univ, Dept Med Chem, Richmond, VA USA

Purdue Univ, Dept Anim Sci, 915 West State St, W Lafayette, IN 47907 USA  Assiut Univ, Fac Vet Med, Dept Anim & Poultry Behav & Management, Assiut 71526, Egypt  Assiut Univ, Fac Vet Med, Dept Anim Hyg, Assiut 71526, Egypt  BIOMIN Amer Inc, Overland Pk, KS 66210 USA  USDA ARS, 125 South Russell St, W Lafayette, IN 47907 USA

Univ Louisville, Dept Anat Sci & Neurobiol, 511 S Floyd St, Louisville, KY 40202 USA  Univ Louisville, Kentucky Spinal Cord Injury Res Ctr, Louisville, KY 40202 USA

Wayne State Univ, Dept Psychol, 5057 Woodward Ave,7th Floor, Detroit, MI 48202 USA  Penn State Univ, Biobehav Hlth Dept, University Pk, PA 16802 USA

Laval Univ, Univ Hosp Ctr Quebec, Neurosci Unit, Room T2-50,2705 Laurier Blvd, Quebec City, PQ G1V 4G2, Canada  Laval Univ, Univ Hosp Ctr Quebec, Regenerat Med Unit, Quebec City, PQ, Canada  Univ Bern, Univ Hosp, Dept Neurol, Inselspital Bern, Bern, Switzerland

Pennington Biomed Res Ctr, Neurosignaling Lab, Baton Rouge, LA 70808 USA  Pennington Biomed Res Ctr, Neurobiol Metab Dysfunct Lab, 6400 Perkins Rd, Baton Rouge, LA 70808 USA

Pennington Biomed Res Ctr, 6400 Perkins Rd, Baton Rouge, LA 70808 USA  Meharry Med Coll, Sch Dent, 1005 Dr DB Todd Jr Blvd, Nashville, TN 37208 USA  Louisiana State Univ, Hlth Sci Ctr, 433 Bolivar St, New Orleans, LA 70112 USA

CSIC UAM, Inst Invest Biomed IIB Alberto Sols, Arturo Duperier 4, Madrid 28029, Spain  Hosp Univ Santa Cristina, Inst Invest Sanitaria Princesa, Liver Res Unit, Amadeo Vives 2, Madrid 28009, Spain  Inst Fisiol Expt IFISE CONICET, Suipacha 570, RA-2000 Rosario, Santa Fe, Argentina  IBV CSIC, Inst Biomed Valencia, Jaume Roig 11, Valencia 46010, Spain  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Monforte Lemos 3-5, Madrid 28029, Spain  Ctr Invest Biomed Red Enfermedades Hepat & Digest, Monforte Lemos 3-5, Madrid 28029, Spain  Univ Calif San Diego, Dept Med, 9500 Gilman Dr, La Jolla, CA 92093 USA

Univ Zurich Vetsuisse, Inst Pharmacol & Toxicol, Winterthurerstr 260, CH-8057 Zurich, Switzerland  Univ Zurich, Inst Anat, Zurich, Switzerland  Univ Zurich, Neurosci Ctr Zurich, Zurich, Switzerland  Swiss Fed Inst Technol, Zurich, Switzerland

Univ Turin, Dept Vet Sci, Largo Braccini 2, I-10095 Turin, Italy  Benha Univ, Fac Vet Med, Theriogenol Dept, Banha, Egypt  Ist Ric Interdisciplinari Sostenibilita, Turin, Italy  Neurosci Inst Cavalieri Ottolenghi NICO, Orbassano, Italy

NIMH, Mol Neurosci Sect, Bldg 49,Room 5A-38, Bethesda, MD 20892 USA  NIMH, Funct Neuroanat Sect, Bethesda, MD 20892 USA  Univ Marburg, Inst Anat, Marburg, Germany

Centre for Neuroendocrinology, Departments of Anatomy and Physiology, University of Otago, Dunedin, New Zealand.

Indiana Univ Sch Med, Dept Pharmacol & Toxicol, 635 Barnhill Dr,MS A401, Indianapolis, IN 46202 USA  Univ Toledo, Coll Med, Dept Neurosci, Toledo, OH 43614 USA

Ohio State Univ, Dept Neurosci, 333 W 10th Ave, Columbus, OH 43210 USA  Ohio State Univ, Dept Psychol, 1835 Neil Ave, Columbus, OH 43210 USA  Ohio State Univ, Grp Behav Neuroendocrinol, Columbus, OH 43210 USA  145 Psychol Bldg,1835 Neil Ave, Columbus, OH 43210 USA

Tufts Univ, Dept Psychol, Medford, MA 02155 USA  Harvard Med Sch, McLean Hosp, Div Depress & Anxiety Disorders, Belmont, MA USA  Harvard Med Sch, McLean Hosp, Dept Psychiat, Belmont, MA USA  Tufts Univ, Dept Neurosci, Boston, MA 02111 USA

Univ Colorado, Dept Psychol & Neurosci, Boulder, CO 80309 USA

Western Univ Hlth Sci, Coll Pharm, Dept Pharmaceut Sciences, 309 E 2nd St, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Pharm, Dept Pharmaceut Sci, 309 East 2nd St, Pomona, CA 91766 USA  Lab Launch, 605 E Huntington Dr,Suite 103, Monrovia, CA 91016 USA

Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden. thao_duy.nguyen@food.lth.se.  Laboratory of Nutritional Biochemistry, Department of Applied Biosciences, Graduate School of Bioagricultural Sciences, Nagoya University, Aichi, Japan.  Department of Gastroenterology and Hepatology, Fujita Health University, Aichi, Japan.  Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden.  MTM Research Centre, School of Science and Technology, Orebro University, Orebro, Sweden.  Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand.

Ehime Univ, Grad Sch Med, Dept Mol & Cellular Physiol, Toon, Ehime 7910295, Japan  Osaka Univ, Fac Med, Grad Sch Med, Dept Legal Med, Suita, Osaka 565, Japan  Asahikawa Med Univ, Ctr Adv Res & Educ, Asahikawa, Hokkaido, Japan

Department of Pathology, University of Michigan, Ann Arbor, MI, United States.  Mary H Weiser Food Allergy Center, University of Michigan, Ann Arbor, MI, United States.  Division of Allergy and Immunology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, University of Michigan, Ann Arbor, MI, United States.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, St. Louis, MO, United States.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI, United States.  Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH, United States.  Division of Immunobiology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Center for Inflammation and Tolerance, Cincinnati Children's Medical Center, Cincinnati, OH, United States.

Tufts Univ, Dept Psychol, Medford, MA 02155 USA  Tufts Univ, Dept Neurosci, Boston, MA 02111 USA  Tufts Univ, Dept Pharmacol, Boston, MA 02111 USA  Tufts Univ, Dept Psychiat, Boston, MA 02111 USA  Tufts Univ, Medford, MA 02155 USA



Univ Paris 11, Ctr Neurosci Paris Sud, F-91405 Orsay, France  CNRS, UMR 8195, F-91405 Orsay, France  Inst Pasteur, CNRS, URA 2582, Unite Anal Images Quantitat, Paris, France  Inst Rech Biomed Armees, NCO, Unite NPS, Bretigny Sur Orge, France

SeaWorld Pk & Entertainment, SeaWorld & Busch Gardens Reprod Res Ctr, San Diego, CA USA  San Diego Zoo Global, Inst Conservat & Res, San Diego, CA USA

NIEHS, Signal Transduct Lab, NIH, Res Triangle Pk, NC 27709 USA  Univ N Carolina, Dept Psychiat, Chapel Hill, NC 27599 USA  Univ N Carolina, Carolina Inst Dev Disabil, Chapel Hill, NC 27599 USA  NIEHS, Lab Integrat Bioinformat, NIH, Res Triangle Pk, NC 27709 USA

Univ Sao Paulo, Dept Patol, Fac Med Vet Zootecnia, Sao Paulo, SP, Brazil  Univ Sao Paulo, Lab Neuroendocrinol Reprod, Fac Odontol Ribeirao Preto, Sao Paulo, SP, Brazil  Univ Nove Julho, Programa Posgrad Biofoton Aplicada Ciencias Saude, Sao Paulo, SP, Brazil  Univ Llanos, Fac Ciencias Agr & Recursos Nat, Programa Med Vet & Zootecnia, Villavicencio, Colombia

Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil; Facultad de Ciencias Agropecuarias y Recursos Naturales, Programa de Medicina Veterinaria y Zootecnia, Universidad de los Llanos, Villavicencio, Colombia.  Universidade de Santo Amaro, Sao Paulo, SP, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil.  Programa de Pos-Graduacao em Biofotonica Aplicada as Ciencias da Saude, Universidade Nove de Julho, Sao Paulo, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil. Electronic address: lfelicio@usp.br.

Univ Tokyo, Grad Sch Agr & Life Sci, Dept Appl Biol Chem, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  Takasaki Univ Hlth & Welf, Dept Food & Nutr, 37-1 Nakaorui Machi, Takasaki, Gunma 3700033, Japan  Kanagawa Inst Ind Sci & Technol KISTEC, Life Sci & Environm Res Ctr LiSE, Kawasaki Ku, 4F C-4,3-25-13 Tonomachi, Kawasaki, Kanagawa 2100821, Japan

Scripps Res Inst, Dept Mol Med, La Jolla, CA 92037 USA  Univ Benin, Fac Pharm, Dept Pharmacol & Toxicol, Benin, Nigeria  Univ Calif Irvine, Dept Anat Neurobiol, Irvine, CA USA  Univ Calif Irvine, Dept Pediat, Irvine, CA 92717 USA

Molecular and Behavioral Neuroscience Institute, 205 Zina Pitcher Place, University of Michigan Medical Center, Ann Arbor, Michigan 48109-5720, USA.

Univ Fed Rio Grande Sul UFRGS, Dept Fisiol, Inst Ciencias Basicas Saude ICBS, Rua Sarmento Leite 500, BR-90050170 Porto Alegre, RS, Brazil

McGill Univ, Douglas Mental Hlth Univ Inst, Ludmer Ctr Neuroinformat & Mental Hlth, Sackler Program Epigenet & Psychobiol, Verdun, PQ H4H 1R3, Canada  McGill Univ, Dept Psychiat, Montreal, PQ H3A 1A1, Canada  Singapore Inst Clin Sci, Singapore 117609, Singapore

Division of Oral Medicine and Pathology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Advanced Research Promotion Center, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Molecular Epidemiology and Disease Control, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Periodontology and Endodontology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Pediatric Dentistry, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Rare Cancer Research, National Cancer Center Research Institute, Tokyo, Japan.  Department of Peptidomics, Sasaki Institute, Tokyo, Japan.

Institut National de la Sante et de la Recherche Medicale, U855, Lyon 69372, France; University of Lyon, Lyon 69008, France; University Lyon 1, Villeurbanne 69622, France.

Hlth Canada, Environm Hlth Sci & Res Bur, 0802B Tunneys Pasture, Ottawa, ON K1A 0K9, Canada  McMaster Univ, Dept Gynecol, Dept Obstet, Hamilton, ON L8N 3Z5, Canada

Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany. Electronic address: konstanze.plaschke@med.uni-heidelberg.de.  Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany.  Department of Internal Medicine, Laboratory Medicine, University of Heidelberg, Im Neuenheimer Feld 671, D-69120 Heidelberg, Germany.  Department of Pathology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 224, D-69120 Heidelberg, Germany.

Heidelberg Univ, Dept Anaesthesiol, Fac Med, Neuenheimer Feld 110, D-69120 Heidelberg, Germany  Heidelberg Univ, Dept Pathol, Fac Med, Neuenheimer Feld 110, D-69120 Heidelberg, Germany

Centre for Neuroendocrinology, Department of Physiology, School of Biomedical Sciences, University of Otago, Dunedin9016, New Zealand.

Illinois State Univ, Sch Biol Sci, Normal, IL 61790 USA

Illinois State Univ, Dept Biol Sci, Normal, IL 61790 USA

VIB, Inflammat Res Ctr, Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9000 Ghent, Belgium

Univ Bordeaux, Inst Malad Neurodegenerat, UMR 5293, Bordeaux, France  CNRS, UMR 5293, Inst Malad Neurodegenerat, Bordeaux, France

Helmholtz Ctr Munich HMGU, Inst Diabet & Obes IDO, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Helmholtz Ctr Munich HMGU, Inst Diabet & Canc IDC, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, D-82152 Munich, Germany  HMGU, ICB, Ingolstaedter Landstr 1, D-85764 Munich, Germany  TUM, Dept Informat, Boltzmannstr 3, D-85748 Munich, Germany  TUM, Sch Life Sci Weihenstephan, Maximus Von Imhof Forum 3, D-85354 Munich, Germany  Northwestern Univ, Feinberg Sch Med, Robert H Lurie Comprehens Canc Ctr, Div Endocrinol Metab & Mol Med,Dept Med, Chicago, IL 60611 USA  Jesse Brown VA Med Ctr, Chicago, IL 60612 USA  Tech Univ Muenchen, Sch Life Sci Weihenstephan, Metabol Programming, Gregor Mendel Str 2, D-85354 Munich, Germany

NIEHS, Signal Transduct Lab, NIH, MD F3-07,POB 12233, Res Triangle Pk, NC 27709 USA

Wake Forest Sch Med, Dept Pathol, Sect Comparat Med, Winston Salem, NC 27517 USA  Signal Transduct Lab, Res Triangle Pk, NC 27709 USA  NIEHS, Lab Integrat Bioinformat, NIH, Dept Hlth & Human Serv, POB 12233, Res Triangle Pk, NC 27709 USA

NIEHS, Signal Transduct Lab, NIH, US Dept HHS, Res Triangle Pk, NC 27709 USA  NIEHS, Lab Integrat Bioinformat, NIH, US Dept HHS, Res Triangle Pk, NC 27709 USA

Penn State Univ, Dept Biol, 208 Mueller Lab, University Pk, PA 16802 USA  Univ Pittsburgh, Sch Dent Med, Pittsburgh, PA 15213 USA

Uniformed Serv Univ Hlth Sci, Daniel K Inouye Grad Sch Nursing, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Dept Psychiat, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Study Traumat Stress, Bethesda, MD 20814 USA

Univ Nacl Autonoma Mexico, Fac Med, Dept Fisiol, Ciudad Univ,Circuito Escolar S-N, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Biol Celular & Tisular, Mexico City, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Expt Med, Mexico City, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Bioquim, Mexico City, DF, Mexico

Puerto Rico Dept Nat & Environm Resources, San Juan, PR 00917 USA  New Mexico State Univ, Dept Biol, Las Cruces, NM 88005 USA

Center for Integrative Brain Research, Seattle Children's Research Institute , Seattle, Washington 98101.  Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, Washington 98121; Department of Pediatrics, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Neurological Surgery, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, Washington 98195.

Univ Minnesota, Sch Med, Dept Integrat Biol & Physiol, Minneapolis, MN 55455 USA  Univ Minnesota, Sch Med, Dept Biochem Mol Biol & Biophys, Minneapolis, MN 55455 USA  Univ Minnesota, Sch Med, Dept Neurosci, Minneapolis, MN 55455 USA

La Trobe Univ, Dept Ecol Environm & Evolut, Melbourne, Vic 3086, Australia

Univ Sao Paulo, Inst Biomed Sci, Dept Pharmacol, Sao Paulo, Brazil  Univ Sao Paulo, Sch Med, Inst Psychiat, Dept Psychiat,Natl Inst Dev Psychiat INCT CNPq, Sao Paulo, Brazil  Univ Sao Paulo, Inst Biomed Sci, Dept Physiol & Biophys, Sao Paulo, Brazil

Oregon State Univ, Dept Forest Ecosyst & Soc, Corvallis, OR 97331 USA  Oregon State Univ, Dept Fisheries & Wildlife, Corvallis, OR 97331 USA  Simon Fraser Univ, Dept Stat & Actuarial Sci, Burnaby, BC V5A 1S6, Canada  Franklin & Marshall Coll, Dept Biol, Lancaster, PA 17604 USA  Univ South Dakota, Dept Biol, Vermillion, SD 57069 USA

SeaWorld Parks & Entertainment Inc, SeaWorld & Busch Gardens Reprod Res Ctr, San Diego, CA 92109 USA

Department of Psychology, Wayne State University, Detroit, MI, USA.

Univ Bergen, Dept Biol & Med Psychol, Bergen, Norway

Johns Hopkins Univ, Sch Med, Dept Physiol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Ctr Metab & Obes Res, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pathol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pediat, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Anesthesiol & Crit Care Med, Baltimore, MD 21205 USA  Univ Maryland, Sch Med, Dept Physiol, Baltimore, MD 21201 USA  Johns Hopkins Univ, Sch Med, Inst Basic Biomed Sci, Baltimore, MD USA  NIDDK, Kidney Dis Branch, NIH, Bethesda, MD 20892 USA  Georgetown Univ, Dept Human Sci, Washington, DC USA  Pfizer Inc, Cambridge, MA USA  NIH, Ctr Sci Review, Bldg 10, Bethesda, MD 20892 USA  Univ Alabama Birmingham, Sch Med, Dept Anesthesiol & Perioperat Med, Birmingham, AL USA

Univ Vermont, Coll Med, Dept Neurol Sci, Burlington, VT 05405 USA  Univ Vermont, Dept Psychol Sci, Burlington, VT 05405 USA  Univ Vermont, Dept Math & Stat, Burlington, VT 05405 USA

Department of Nutrition and Food Science, Faculty of Biology, University of Barcelona, Barcelona, Spain.

Colegio Frontera Sur ECOSUR, Dept Sustainabil Sci, Av Centenario Km 5-5, Chetmal 77014, Quintana Roo, Mexico  Univ Autonoma Campeche, Inst Ecol Pesqueria & Oceanog Golfo Mexico EPOMEX, Campus 6,Av Heroes Nacozari 480, Campeche 24070, Campeche, Mexico  Univ Autonoma Campeche, Ctr Estudios Desarrollo Sustentable & Aprovechami, Av Heroes Nacozari 480, Campeche 24070, Campeche, Mexico  Colegio Frontera Sur ECOSUR, Dept Systemat & Aquat Ecol, Av Centenario Km 5-5, Chetmal 77014, Quintana Roo, Mexico

Dalia & David Arabov Endocrinol & Diabet Res Ctr, Div Endocrinol Diabet & Metab, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat, Tel Hashomer, Israel  Tel Aviv Univ, Sackler Sch Med, IL-6997801 Tel Aviv, Israel  Sheba Med Ctr, Endocrinol Labs, Tel Hashomer, Israel  Sheba Med Ctr, Endocrine Canc Genom Ctr, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Neonatol, Tel Hashomer, Israel  Sheba Med Ctr, Dept Obstet & Gynecol, Tel Hashomer, Israel  Hebrew Univ Jerusalem, Robert H Smith Fac Agr Food & Environm, Inst Biochem Food & Environm, Rehovot, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat Intens Care, Tel Hashomer, Israel

Animal Welfare and Behaviour Group, Bristol Veterinary School, University of Bristol, Langford BS40 5DUI, UK  b  School of Veterinary Medicine, University College Dublin, Dublin, Ireland  c  Veterinary Department, Bristol Zoological Society, Guthrie Road, Bristol BS8 3HA, UK

Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada; Robarts Research Institute, Western University, London, ON N6A 5B7, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Evergrande Center for Immunologic Diseases, Harvard Medical School and Brigham and Women's Hospital, Boston, MA 02115, USA.  Robarts Research Institute, Western University, London, ON N6A 5B7, Canada; Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Laboratoire d'Immunologie and INSERM U932, PSL University, Institut Curie, 75248 Paris Cedex 5, France.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada; Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada; 

Western Univ, Dept Microbiol & Immunol, 1151 Richmond St, London, ON N6A 5C1, Canada  Western Univ, Dept Psychiat, London, ON, Canada  Western Univ, Dept Med Biophys, London, ON, Canada  Western Univ, Dept Physiol & Pharmacol, London, ON, Canada  Western Univ, Div Clin Immunol & Allergy, Dept Med, London, ON, Canada  Western Univ, Div Gen Surg, Dept Surg, London, ON, Canada

Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Neurosci & Regenerat Me, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Dept Obstet & Gynecol, Bethesda, MD 20184 USA  Colorado State Univ, Dept Biomed Sci, Ft Collins, CO 80523 USA

School of Agriculture and Food Sciences, The University of Qld, Gatton, Qld 4343, Australia.  Currumbin Wildlife Sanctuary, Currumbin, Gold Coast, Qld 4223, Australia.  School of BioSciences, The University of Melbourne, Victoria 3010, Australia.  School of Agriculture and Food Sciences, The University of Qld, Gatton, Qld 4343, Australia. Electronic address: t.keeley@uq.edu.au.

Zoological Institute, Technische Universitat Braunschweig, Mendelssohnstrasse 4, 38106 Braunschweig, Germany. Electronic address: katharinaruthsatz@gmail.com.  Zoological Institute, Technische Universitat Braunschweig, Mendelssohnstrasse 4, 38106 Braunschweig, Germany.  Eawag & ETH Zurich,Uberlandstrasse 133, 8600 Dubendorf, Switzerland.

Columbia Univ, Dept Psychiat, Med Ctr, New York, NY 10027 USA  New York State Psychiat Inst & Hosp, Res Fdn Mental Hyg, New York, NY 10032 USA  European Mol Biol Lab, Mouse Biol Unit, Monterotondo, Italy  Keio Univ, Sch Med, Dept Neuropsychiat, Tokyo, Japan

Univ Coimbra, CNC Ctr Neurosci & Cell Biol, P-3000517 Coimbra, Portugal  Univ Coimbra, IBILI Fac Med, P-3000548 Coimbra, Portugal  Univ Fed Santa Catarina UFSC, Dept Biochem, Florianopolis, SC, Brazil  Univ Coimbra, Fac Pharm, P-3000517 Coimbra, Portugal

Kuvempu Univ, Dept Post Grad Studies & Res Microbiol, Jnana Sahyadri Campus, Shivamogga, Karnataka, India



Sapienza Univ Rome, Dept Physiol & Pharmacol, Ple A Moro 5, I-00185 Rome, Italy  Univ Calgary, Hotchkiss Brain Inst, Dept Cell Biol & Anat, Calgary, AB T2N 4N1, Canada  Univ Calgary, Hotchkiss Brain Inst, Dept Psychiat, Calgary, AB T2N 4N1, Canada  Univ Rome Tre, Dept Sci, Sect Biomed Sci & Technol, I-00146 Rome, Italy  Santa Lucia Fdn, Neurobiol Behav Lab, I-00143 Rome, Italy

Univ Sydney, ANZAC Res Inst, Adrenal Steroid Grp, Sydney, NSW, Australia  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Univ Sydney, ANZAC Res Inst, Bone Res Program, Sydney, NSW, Australia  Univ Sydney, Concord Clin Sch, Sydney, NSW, Australia  Northwestern Polytech Univ, Sch Life Sci, Inst Special Environm Biophys, Key Lab Space Biosci & Biotechnol, Xian, Shaanxi, Peoples R China  Concord Hosp, Dept Endocrinol & Metab, Sydney, NSW, Australia

Rutgers State Univ, Dept Psychol, Program Behav & Syst Neurosci, Piscataway, NJ 08854 USA

Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Ecology, Swedish University of Agricultural Sciences, Almas Ale 8, 75007, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department Sensory and Sensorimotor Systems, Max Planck Institute for Biological Cybernetics, Max-Planck-Ring 8, 72076, Tubingen, Germany.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland.  Department of 

Univ Zurich Vetsuisse, Inst Pharmacol & Toxicol, Zurich, Switzerland  Boehringer Ingelheim Pharma GmbH & Co KG, Dept CNS Discovery Res, Biberach, Germany  Univ Zurich, Neurosci Ctr Zurich, Zurich, Switzerland  Swiss Fed Inst Technol, Zurich, Switzerland

Univ Zurich Vetsuisse, Inst Pharmacol & Toxicol, Zurich, Switzerland  Univ Zurich, Neurosci Ctr Zurich, Zurich, Switzerland  Swiss Fed Inst Technol, Zurich, Switzerland  Icahn Sch Med Mt Sinai Hosp, Dept Neurol, New York, NY USA  Swiss Fed Inst Technol, Funct Genom Ctr Zurich, Zurich, Switzerland  Univ Zurich, Zurich, Switzerland  IRCCS Fatebenefratelli San Giovanni Dio, Biol Psychiat Unit, Brescia, Italy  Univ Milan, Dept Pharmacol & Biomol Sci, Milan, Italy

Ist Italiano Tecnol, Genet Cognit Lab, Neurosci Area, Genoa, Italy  Boehringer Ingelheim Pharma GmbH & Co KG, Cent Nervous Syst Dis Res, Biberach, Germany  Italian Natl Res Council CNR, Neurosci Inst, Padua, Italy  Univ Padua, Dept Biomed Sci, Padua, Italy  Weizmann Inst Sci, Dept Neurobiol, Rehovot, Israel

Univ Washington, Dept Psychiat & Behav Sci, Seattle, WA 98195 USA  Univ Washington, Grad Program Neurosci, Seattle, WA 98195 USA  Univ Washington, Dept Pharmacol, Seattle, WA 98195 USA  Univ Washington, Dept Med, Seattle, WA USA  VA Puget Sound Hlth Care Syst, VA Northwest Geriatr Res Educ & Clin Ctr, Seattle, WA 98108 USA  VA Puget Sound Hlth Care Syst, VA Northwest Mental Illness Res Educ & Clin Ctr, Seattle, WA 98108 USA

Danone Nutricia Res, Utrecht, Netherlands  Univ Groningen, Groningen Inst Evolutionary Life Sci, GELIFES, Groningen, Netherlands  Univ Groningen, Univ Med Ctr Groningen, Dept Pediat, Groningen, Netherlands

Univ N Carolina, Bowles Ctr Alcohol Studies, Chapel Hill, NC 27599 USA  Univ N Carolina, Neurosci Curriculum, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Psychiat, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Pharmacol, Chapel Hill, NC 27599 USA  Wake Forest Sch Med, Dept Physiol & Pharmacol, Winston Salem, NC 27157 USA

Thomas Jefferson Univ, Dept Microbiol & Immunol, Philadelphia, PA 19107 USA  Thomas Jefferson Univ, Dept Canc Biol, Philadelphia, PA 19107 USA

Univ Maryland, Dept Anat & Neurobiol, Sch Med, 20 Penn St,HSF2,S218, Baltimore, MD 21201 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI USA  Univ Calif Los Angeles, Dept Pediat, Div Gastroenterol & Nutr, Mattel Childrens Hosp, Los Angeles, CA USA  Univ Calif Los Angeles, David Geffen Sch Med, Los Angeles, CA 90095 USA  Univ Michigan, Div Metab Endocrinol & Diabet, Ann Arbor, MI USA

Univ Adelaide, Sch Anim & Vet Sci, Roseworthy, SA 5173, Australia

Rutgers State Univ, Ernest Mario Sch Pharm, Susan Lehman Cullman Lab Canc Res, Dept Biol Chem, Piscataway, NJ USA  UMDNJ RWJMS, Environm & Occupat Hlth Sci Inst, Piscataway, NJ USA  Rutgers State Univ, Dept Psychol, Piscataway, NJ USA

Kindai Univ, Res Inst Tradit Asian Med, Div Mol Brain Sci, Osaka 5898511, Japan  Kindai Univ, Res Inst Tradit Asian Med, Div Women Med, Osaka 5898511, Japan  Osaka Prefectural Hosp Org, Osaka, Osaka 5418567, Japan

Department of Animal Science, Science and Research Branch, Islamic Azad University, Tehran, Iran  Department of Animal Science, Varamin-Pishva Branch, Islamic Azad University, Varamin, Iran  Animal Science Research Institute of Iran, Agricultural Research, Education and Extension Organization, Karaj, Iran.

Rutgers State Univ, Ctr Collaborat Neurosci, Dept Psychol, Behav & Syst Neurosci, New Brunswick, NJ 08901 USA

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Univ, Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Swiss Fed Inst Technol, Inst Mol Hlth Sci, CH-8093 Zurich, Switzerland  Natl Taiwan Univ, Coll Med, Dept Biomed Engn, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Engn, Taipei 100, Taiwan  Rockefeller Univ, Electron Microscopy Resource Ctr, New York, NY 10065 USA  Howard Hughes Med Inst, Janelia Res Campus, Ashburn, VA 20147 USA  Harvard Med Sch, Joslin Diabet Ctr, Sect Integrat Physiol & Metab, Boston, MA 02215 USA  Natl Taiwan Univ Hosp, Dept Dermatol, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Taipei 100, Taiwan  Natl Taiwan Univ, Res Ctr Dev Biol & Regenerat Med, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Grad Inst Clin Med, Taipei 100, Taiwan  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA

Suny Downstate Med Ctr, Sch Grad Studies, 450 Clarkson Ave,MSC 41, Brooklyn, NY 11203 USA  Suny Downstate Med Ctr, Dept Physiol & Pharmacol, 450 Clarkson Ave,Mail Stop 29, Brooklyn, NY 11203 USA  Icahn Sch Med Mt Sinai, Dept Psychiat & Neurosci, Hess Ctr Sci & Med Bldg, 1470 Madison Ave, New York, NY 11029 USA

Univ Calif Riverside, Dept Evolut Ecol & Organismal Biol, Riverside, CA 92521 USA

Slovak Acad Sci, Ctr Excellence Examinat Regulatory Role Nitr Oxid, Inst Normal & Pathol Physiol, Sienkiewiczova 1, Bratislava 81371, Slovakia

US Environm Protect Agcy, Ctr Publ Hlth & Environm Assessment, Publ Hlth & Integrated Toxicol Div, 109 TW Alexander Dr, Durham, NC 27709 USA  Metabolon Inc, Durham, NC USA  Oak Ridge Inst Sci & Educ, Durham, NC USA  ICF Inc, Durham, NC USA

Univ Rochester, Dept Environm Med, Sch Med, Box EHSC, Rochester, NY 14642 USA

Univ Rochester, Sch Med, Dept Environm Med, Rochester, NY 14642 USA

Univ Rochester, Sch Med, Dept Environm Med, Rochester, NY 14642 USA  Thomas Jefferson Univ, Dept Pathol Anat & Cell Biol, Philadelphia, PA 19107 USA

Bulent Ecevit Univ, Fac Arts & Sci, Dept Biol, Farabi Campus, TR-67100 Incivez, Zonguldak, Turkey  Dokuz Eylul Univ, Dept Biol, Fac Sci, Tinaztepe Campus, TR-35390 Izmir, Turkey  Middle East Tech Univ, Fac Arts & Sci, Dept Biol Sci, TR-06800 Ankara, Turkey  Bielefeld Univ, Dept Anim Behav, Morgenbreede 45, D-33615 Bielefeld, Germany

VA San Diego Healthcare Syst, San Diego, CA 92161 USA  Univ Calif San Diego, Dept Anesthesiol, San Diego, CA 92161 USA

VA San Diego Healthcare Syst, 3350 La Jolla Village Dr, San Diego, CA 92161 USA  NIDA, Intramural Res Program, Baltimore, MD USA  Univ Calif San Diego, Skaggs Sch Pharm & Pharmaceut Sci, San Diego, CA 92103 USA  Scripps Res Inst, Dept Neurosci, La Jolla, CA 92037 USA  Univ Calif San Diego, Dept Anesthesiol, San Diego, CA 92103 USA

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA.  Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA; Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Kresge Hearing Research Institute and Department of Otolaryngology - Head and Neck Surgery, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: adae@umich.edu.

Univ Michigan, Dept Internal Med, Div Metab Endocrinol & Diabet, Ann Arbor, MI 48109 USA  Univ Michigan, Mol & Behav Neurosci Inst, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Internal Med, Div Pulm & Crit Care Med, Ann Arbor, MI 48109 USA

Department of Neuroscience, Karolinska Institutet, Stockholm, Sweden. Correspondence: Dr S Spulber or Professor S Ceccatelli, Department of Neuroscience, Karolinska Institutet,Retzius väg 8, 17177 Stockholm, Sweden

ZENEREI Inst, Slidell, LA 70458 USA  Tulane Univ, Sch Med, Neurosci Program, New Orleans, LA 70112 USA

Oak Ridge Institute for Science and Education, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Cardiopulmonary Immunotoxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Neuroendocrine Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Reproductive and Developmental Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.

Suntory Wellness Ltd, Inst Hlth Care Sci, Kyoto, Japan

Nippon Med Sch, Dept Physiol, Bunkyo Ku, 1-1-5 Sendagi, Tokyo 1138602, Japan

Laboratory of Neuroscience, Department of Biology, Faculty of Science, Toho University, 2-2-1 Miyama, Funabashi 274-8510, Japan.  Department of Functional Morphology, Shonan University of Medical Sciences, 16-48 Kamishinano, Totsuka-ku, Yokohama 244-0806, Japan.  Institute of Health and Sport Sciences and Tsukuba International Academy for Sport Studies (TIAS2.0), University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8574, Japan.

Cornell Univ, Dept Ecol & Evolutionary Biol, New York, NY 10021 USA  Cornell Univ, Lab Ornithol, New York, NY 10021 USA

Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14850 USA  Cornell Univ, Cornell Lab Ornithol, Ithaca, NY 14850 USA  Univ Sorbonne Paris Nord, Lab Ethol Expt & Comparee, LEEC, UR 4443, F-93430 Villetaneuse, France  Univ Tennessee, Dept Biol Geol & Environm Sci, Chattanooga, TN 37403 USA  Franklin & Marshall Coll, Dept Biol, Lancaster, PA 17604 USA  Towson Univ, Dept Biol Sci, Towson, MD 21252 USA  Univ Colorado, Dept Ecol & Evolutionary Biol, Boulder, CO 80302 USA

Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14850 USA  Cornell Univ, Lab Ornithol, Ithaca, NY 14850 USA  Cornell Univ, Dept Microbiol, Ithaca, NY USA

Cornell Univ, Corson Hall, Ithaca, NY 14853 USA  Cornell Univ, Lab Ornithol, 159 Sapsucker Woods Rd, Ithaca, NY 14850 USA

Ehime Univ, Grad Sch Med, Dept Mol & Cellular Physiol, Toon, Ehime, Japan  Ehime Univ, Adv Res Support Ctr, Div Analyt Biomed, Toon, Ehime, Japan  Ehime Univ, Grad Sch Med, Dept Anesthesia & Perioperat Med, Toon, Ehime, Japan

Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany.  Institute of Medical Microbiology, Jena University Hospital, 07743 Jena, Germany.  Georg Speyer Haus, Institute for Tumor Biology and Experimental Therapy, 60596 Frankfurt am Main, Germany.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany Faculty of Medicine, Friedrich Schiller University, 07743 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, 75 Francis St, Boston, MA 02115 USA  Harvard Med Sch, Brigham & Womens Hosp, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Stanford Univ, Dept Pathol, Stanford, CA 94305 USA  MIT, Howard Hughes Med Inst, Dept Biol, Cambridge, MA USA  MIT, Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Ohio State Univ, Dept Neurol, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Comprehens Canc Ctr, Pelotonia Inst Immunooncol, Columbus, OH 43210 USA  Polish Acad Sci, Inst Phys Chem, Int Eye Res, Warsaw, Poland  Westlake Univ, Sch Life Sci, Key Lab Growth Regulat & Translat Res Zhejiang Pr, Hangzhou, Peoples R China  Westlake Lab Life Sci & Biomed, Hangzhou, Peoples R China  Inst Basic Med Sci, Westlake Inst Adv Study, Lab Syst Immunol, Hangzhou, Peoples R China  Genentech Inc, 1 DNA Way, San Francisco, CA 94080 USA  Sunnybrook 

Frostburg State Univ, Dept Biol, 101 Braddock Rd, Frostburg, MD 21532 USA

Department of Animal Sciences, Purdue University, West Lafayette, Indiana, United States of America.  Neurotherapeutics Lab, Pharmaceutical Engineering and Technology, Indian Institute of Technology (Banaras Hindu University), Varanasi, India.  Bindley Bioscience Center, Purdue University, West Lafayette, Indiana, United States of America.  Department of Biological Sciences, Purdue University, West Lafayette, Indiana, United States of America.

Sinhgad Inst Pharmaceut Sci, Dept Pharmacol, Lonavala 410401, Maharashtra, India  Sinhgad Inst Pharm, Dept Pharmacol, Pune, Maharashtra, India  Nirma Univ, Inst Pharm, Dept Pharmacol, Ahmadabad 382481, Gujarat, India

Sinhgad Inst Pharmaceut Sci, Dept Pharmacol, Lonavala 410401, Maharashtra, India  Nirma Univ, Inst Pharm, Dept Pharmacol, Sarkhej Gandhinagar Highway, Ahmadabad 382481, Gujarat, India  Astec Life Sci, Res & Dev, Bombay, Maharashtra, India

Sinhgad Inst Pharmaceut Sci, Dept Pharmacol, Pune 410401, Maharashtra, India  Nirma Univ, Inst Pharm, Dept Pharmacol, Ahmadabad 382481, Gujarat, India  RMD Inst Pharmaceut Educ & Res, Pune 411019, Maharashtra, India  Astec Life Sci, Res & Dev, Mumbai 421203, Maharashtra, India  PESs Modern Coll Pharm, Dept Pharmaceut Chem, Pune 411044, Maharashtra, India

Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA.  Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism, Joan and Sanford I. Weill Department of Medicine, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Department of Medicine, Division of Endocrinology, Stanford University, Stanford, CA, USA; VA Palo Alto Health Care System, Palo Alto, CA 94305, USA.  Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA; Department of Bioengineering, Stanford University, Stanford, CA 94305, USA; Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA; Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism

Hlth Canada, Environm Hlth Sci & Res Bur, Ottawa, ON K1A 0K9, Canada



Environmental Health Science and Research Bureau, Health Canada, Ottawa, Ontario, K1A 0K9, Canada.  Biologic and Radiopharmaceutical Drugs Directorate, Centre for Biologics Evaluation, Health Canada, Ottawa, Ontario, K1A 0K9, Canada.  Environmental Health Science and Research Bureau, Health Canada, Ottawa, Ontario, K1A 0K9, Canada; Department of Biochemistry, Microbiology and Immunology, Faculty of Medicine, University of Ottawa, Ottawa, Ontario, K1H 8M5, Canada. Electronic address: errol.thomson@canada.ca.

Hlth Canada, Environm Hlth Sci & Res Bur, Ottawa, ON K1A 0K9, Canada

Hlth Canada, Environm Hlth Sci & Res Bur, Ottawa, ON K1A OK9, Canada  McMaster Univ, Dept Obstet & Gynecol, Hamilton, ON L8N 3Z5, Canada

Hazard Identification Division, Environmental Health Science and Research Bureau, Health Canada, Ottawa, Ontario K1A 0K9, Canada. errol.thomson@hc-sc.gc.ca

Hokkaido Univ, Grad Sch Life Sci, Sapporo, Hokkaido 0608589, Japan  Okayama Univ, Grad Sch Environm & Life Sci, Okayama 7008530, Japan  Yamaguchi Univ, Grad Sch Med, Ube, Yamaguchi 7558505, Japan  Univ Ulm, Dept Pediat & Adolescent Med, D-89075 Ulm, Germany  Hokkaido Univ, Res Fac Agr, Lab Food Biochem, Kita Ku, Kita 9 Nishi 9, Sapporo, Hokkaido 0608589, Japan

Pontifical Catholic Univ Rio Grande do Sul PUCRS, Sch Hlth & Life Sci, Grad Program Psychol, Porto Alegre, RS, Brazil  Pontifical Catholic Univ Rio Grande do Sul PUCRS, Brain Inst InsCer, Dev Cognit Neurosci Lab, Porto Alegre, RS, Brazil  Univ Milan, Dept Pharmacol & Biomol Sci, Milan, Italy

Air Force Res Lab, ORISE, Oak Ridge, TN USA  Henry M Jackson Fdn Adv Mil Med HJF, Wright Patterson AFB, OH USA  Air Force Res Lab 711 HPW RHXJ, Mol Mech Branch, 711 Human Performance Wing, Human Ctr ISR Div,Airman Syst Directorate, Wright Patterson AFB, OH 45433 USA

Department of Biology, The Pennsylvania State University, Mueller Laboratory, University Park, PA, 16802, USA  clhtylan@gmail.com    Department of Entomology, The Pennsylvania State University, Agriculture Science and Industries Building, University Park, PA, 16802, USA

Univ New Mexico, Hlth Sci Ctr, Sch Med, Dept Neurosci, Albuquerque, NM 87131 USA

Univ Nacl Colombia, Sch Med, Bogota, Colombia  Univ Massachusetts, Dept Psychol & Brain Sci, Neurosci & Behav Program, Amherst, MA USA  Univ Los Andes, Dept Psychol, Neurosci & Behav Lab, Bogota, Colombia  Univ Nacl Colombia, Fac Vet Med & Anim Sci, Dept Anim Hlth, Bogota, Colombia

Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14853 USA  Cornell Lab Ornithol, Ithaca, NY 14850 USA  Cellular Tracking Technol, Rio Grande, NJ USA  Conservat Sci Global, West Cape May, NJ USA

Departments of Endocrinology, Diabetes and Metabolism, Fujita Health University Graduate School of Medicine, Toyoake 470-1192, Japan.  Department of Endocrinology, Hekinan City Hospital, Hekinan 447-8502, Japan.  Department of Clinical Oncology and Chemotherapy, Nagoya University Hospital, Nagoya 466-8550, Japan.  Department of Endocrinology, Research Institute of Environmental Medicine, Nagoya University, Nagoya 464-8601, Japan.  Department of Endocrinology, Nagoya University Graduate School of Medicine, Nagoya 466-8550, Japan.  Division of Diabetes, Department of Internal Medicine, Aichi Medical University School of Medicine, Nagakute 480-1195, Japan.  The Division of Diabetes, Clinical Nutrition and Endocrinology, Kansai Electric Power Hospital, Osaka 553-0003, Japan.  Yutaka Seino Distinguished Center for Diabetes Research, Kansai Electric Power Medical Research Institute, Kobe 650-0047, Japan.  Department of Diabetes, Endocrinology and Metabolism, Gifu University Graduate School of Medicine, Gifu 501-119

VIB, Ctr Inflammat Res, B-9000 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9000 Ghent, Belgium  Univ Ghent, Ghent Gut Inflammat Grp GGIG, B-9000 Ghent, Belgium  Univ Ghent, Dept Rheumatol, B-9000 Ghent, Belgium  Katholieke Univ Leuven, Dept Chron Dis & Metab Endocrinol, Leuven, Belgium  Chiba Univ, Grad Sch Med, Dept Immunol, Chiba, Japan  VIB, Ctr Med Biotechnol, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Cytokine Receptor Lab CRL, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Translat Nucl Receptor Res Lab, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium

VIB Ctr Inflammat Res, Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, Ghent, Belgium  Tech Univ Dresden, Inst Clin Chem & Lab Med, Dept Clin Pathobiochem, Dresden, Germany  Tech Univ Dresden, DFG Res Ctr, Dresden, Germany  Tech Univ Dresden, Cluster Excellence Regenerat Therapies Dresden, Dresden, Germany  Univ Eastern Finland, Inst Biomed, Kuopio, Finland  Univ Antwerp, Dept Biomed Sci, Univ Pl, Antwerp, Belgium  VIB Ctr Canc Biol, Ctr Canc Biol, Metabol Expertise Ctr, Leuven, Belgium  Katholieke Univ Leuven, Metabol Expertise Ctr, Dept Oncol, Leuven, Belgium  VIB Ctr Med Biotechnol, Translat Nucl Receptor Res Lab, Ghent, Belgium  Univ Ghent, Dept Biomol Med, Ghent, Belgium

VIB, VIB Ctr Inflammat Res, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9052 Ghent, Belgium  Univ Eastern Finland, Inst Biomed, Kuopio 70210, Finland  Univ Ghent, Dept Basic & Appl Med Sci, B-9000 Ghent, Belgium  Vrije Univ Brussel VUB, Liver Cell Biol Res Grp, B-1090 Brussels, Belgium  Inst Gulbenkian Ciencias, P-2780156 Oeiras, Portugal  Friedrich Schiller Univ, Jena Univ Hosp, Dept Anesthesiol & Intens Care Med, D-07743 Jena, Germany  Jena Univ Hosp, Inst Infect Dis & Infect Control, Dept Anesthesiol & Intens Care Med, D-07749 Jena, Germany  Jena Univ Hosp, Ctr Sepsis Control & Care, D-07749 Jena, Germany  Katholieke Univ Leuven, Dept Oncol, Lab Angiogenesis & Vasc Metab, VIB Ctr Canc Biol,VIB, B-3000 Leuven, Belgium  Katholieke Univ Leuven, Leuven Canc Inst LKI, VIB, VIB Ctr Canc Biol, B-3000 Leuven, Belgium  Aarhus Univ, Dept Biomed, Lab Angiogenesis & Vasc Heterogene, DK-8000 Aarhus, Denmark  Sun Yat Sen Univ, Zhongshan Ophthalm Ctr, State Key Lab Ophthalmol, Guangzhou, Guangdong, Peoples

Inst Politecn Nacl, Dept Fisiol, Escuela Nacl Ciencias Biol, Wilfrido Massieu Esq Manuel Stampa S-N Col Nueva, Mexico City 07738, DF, Mexico  Inst Nacl Psiquiatria Ramon de la Fuente Muniz, Lab Farmacol Conductual, Direcc Invest Neurociencias, Calzada Mexico Xochimilco 101 Col San Lorenzo, Mexico City 14370, DF, Mexico

Neuroscience Graduate Program, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Hotchkiss Brain Institute, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Mathison Centre for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Departments of Cell Biology & Anatomy and Psychiatry, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Department of Psychology, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.

Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14853 USA  Cornell Lab Ornithol, Ithaca, NY 14850 USA  Franklin & Marshall Coll, Dept Biol, Lancaster, PA 17604 USA  Univ Kentucky, Dept Biol, Lexington, KY 40506 USA

AN Severtzov Inst Ecol & Evolut, Moscow 119071, Russia

Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Internal Med, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Obstet & Gynecol, Ann Arbor, MI 48109 USA

Wayne State Univ, Dept Psychol, 71 W Warren Ave, Detroit, MI 48202 USA

Univ British Columbia, Dept Biol, Kelowna, BC, Canada  Univ Colorado, Inst Arctic & Alpine Res, Boulder, CO 80309 USA  Univ Colorado, Dept Ecol & Evolutionary Biol, Boulder, CO 80309 USA  Warren Wilson Coll, Dept Biol, Asheville, NC USA  Warren Wilson Coll, Dept Environm Studies, Asheville, NC USA

Univ Arkansas, Dept Poultry Sci, Fayetteville, AR 72701 USA  Univ Arkansas, Agr Stat Lab, Fayetteville, AR 72701 USA

Yale Sch Med, Dept Obstet Gynecol & Reprod Sci, New Haven, CT USA  NIEHS, Lab Signal Transduct, NIH, US Dept HHS, 111 TW Alexander Dr,MD F3-07, Res Triangle Pk, NC 27709 USA

Yale Univ, Sch Med, Dept Psychiat, New Haven, CT 06520 USA  NYU, Dept Radiol, Sch Med, Bernard & Irene Schwartz Ctr Biomed Imaging, 560 1St Ave, New York, NY 10016 USA  Texas Christian Univ, Dept Psychol, Ft Worth, TX 76129 USA

Creighton Univ, Sch Med, Dept Biomed Sci, Omaha, NE 68178 USA  Creighton Univ, Sch Med, Dept Pharmacol & Neurosci, Omaha, NE USA  Univ Magdeburg, Med Fac, Inst Anat, Magdeburg, Germany  Boys Town Natl Res Hosp, Dev Auditory Physiol, Omaha, NE 68131 USA  Ulm Univ, Sch Med, Neurol Dept, Clin Neuroanat Sect, Ulm, Germany  Ulm Univ, Sch Med, Neurol Dept, Ctr Biomed Res,Clin Neuroanat Sect, Helmholtzstr 8-1, D-89081 Ulm, Germany  Univ Minnesota, Dept Speech Language Hearing Sci, Minneapolis, MN USA

University of Colorado, Boulder, USA

Univ Colorado, Dept Ecol & Evolutionary Biol, Ramaley N122, Boulder, CO 80309 USA  Univ Colorado, Inst Arctic & Alpine Res, 4001 Discovery Dr,SEEC N202, Boulder, CO 80309 USA  Univ Colorado, Dept Ecol & Evolutionary Biol, 4001 Discovery Dr,SEEC N202, Boulder, CO 80309 USA

Department of Ecology and Evolutionary Biology, University of Colorado, Boulder, CO 80309-0334, USA.  School of Nutrition and Health Promotion and School of Life Sciences, Arizona State University, Tempe, AZ 85287, USA.

Univ Colorado, Dept Ecol & Evolutionary Biol, Boulder, CO 80309 USA  Univ Colorado, Inst Arctic & Alpine Res, Boulder, CO 80309 USA  Univ Utah, Dept Biol, Salt Lake City, UT 84112 USA

Univ Colorado, Dept Ecol & Evolutionary Biol, Boulder, CO 80309 USA  Univ Colorado, Inst Arctic & Alpine Res, Boulder, CO 80309 USA  Univ Utah, Dept Biol, Salt Lake City, UT 84112 USA

Department of Comparative Biomedical Sciences, School of Veterinary Medicine, Louisiana State University, Baton Rouge, Louisiana, United States of America.

Univ Calif Berkeley, Integrat Biol, Berkeley, CA 94720 USA  Univ Calif Berkeley, Helen Wills Neurosci Inst, Berkeley, CA 94720 USA  Univ Montana, Biol Sci, Missoula, MT 59812 USA  Peking Union Med Coll, Beijing, Peoples R China  Univ Calif Davis, Mol Cellular & Integrat Physiol, Davis, CA 95616 USA

Univ Calif Berkeley, Integrat Biol, Berkeley, CA 94720 USA  Univ Calif Berkeley, Helen Wills Neurosci Inst, Berkeley, CA 94720 USA  Las Positas Coll, Dept Biol, Livermore, CA USA

Ludwig Maximilians Univ Munchen, Fac Vet Med, Dept Vet Sci, Chair Anim Welf Anim Behav Anim Hyg & Anim Husb, Vet Str 13-R, D-80539 Munich, Germany  Ludwig Maximilians Univ Munchen, Fac Vet Med, Dept Vet Sci, Chair Anim Physiol, Vet Str 13, D-80539 Munich, Germany  Stat Consulting Sci & Res, Grosse Seestr 8, D-13086 Berlin, Germany

Univ Copenhagen, Sect Organismal Biol, Dept Plant & Environm Sci, DK-1871 Frederiksberg C, Denmark  Univ Zurich, Inst Parasitol, CH-8057 Zurich, Switzerland

Univ Copenhagen, Dept Plant & Environm Sci, DK-1871 Frederiksberg C, Denmark  Univ Zurich, Inst Parasitol, CH-8057 Zurich, Switzerland

CALTECH, Div Biol & Biol Engn, Pasadena, CA 91125 USA  Natl Cheng Kung Univ, Coll Med, Dept Physiol, Tainan, Taiwan  Natl Cheng Kung Univ, Coll Med, Inst Basic MedicalSci, Tainan, Taiwan  CALTECH, Div Chem & Chem Engn, Pasadena, CA 91125 USA

Shenyang Pharmaceut Univ, Sch Life Sci & Biopharmaceut, Shenyang 110016, Liaoning, Peoples R China  Yantai Univ, Sch Pharm, Yantai 264003, Shandong, Peoples R China  State Key Lab Long Acting & Targetin Drug Deliver, Yantai 264003, Shandong, Peoples R China  Shandong Luye Pharmaceut Co Ltd, Yantai 264003, Shandong, Peoples R China

Univ Calif San Diego, Dept Obstet Gynecol & Reprod Sci, La Jolla, CA 92093 USA  Washington & Lee Univ, Neurosci Program, Lexington, VA 24450 USA

Univ Calif San Diego, Sch Med, Dept Reprod Med, La Jolla, CA 92093 USA  Univ Calif San Diego, Sch Med, Ctr Reprod Sci & Med, La Jolla, CA 92093 USA  Univ Virginia, Sch Med, Ctr Res Reprod, Charlottesville, VA 22908 USA

Peoples Hosp Longhua Shenzhen, Dept Spinal Surg, Shenzhen, Guangdong, Peoples R China  Northwestern Polytech Univ, Sch Life Sci, Xian, Shaanxi, Peoples R China  Northwestern Polytech Univ Shenzhen, Res & Dev Inst, Shenzhen, Guangdong, Peoples R China  Northwestern Polytech Univ, Key Lab Space Biosci & Biotechnol, Xian, Shaanxi, Peoples R China

Department of Biological Sciences, Auburn University, 101 Rouse Life Science Building, Auburn, AL 36849, USA.  Department of Biology, Norwegian University of Science and Technology, NO-7491 Trondheim, Norway.  Department of Population Health, University of Georgia, 589 D.W. Brooks Drive, Athens, GA 30602, USA.  School of Kinesiology, Auburn University, 301 Wire Road, Auburn, AL 36849, USA.

Rutgers State Univ, Dept Psychol, Behav & Syst Neurosci, 152 Frelinghuysen Rd, Piscataway, NJ USA  Univ Calif San Francisco, Neurosci Grad Program, 675 Nelson Rising Ln, San Francisco, CA 94143 USA

Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Division of Cancer Pathophysiology, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Cellular Function Analysis, Research Promotion Headquarters, Fujita Health University, 1-98 Dengakugakubo, Kutsukake-Cho, Toyoake, Aichi, 470-1192, Japan.  Institute for Advanced Life Sciences, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Laboratory of Biofunctional Science, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Department of Immune Medicine, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 14

Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China.  Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China. Electronic address: yuan.han@fdeent.org.  Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China. Electronic address: wenxian.li@fdeent.org.

Department of Pharmacy, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.  Department of Pharmacology, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Hotchkiss Brain Institute and Mathison Center for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, Alberta, Canada.  Department of Cell Biology and Anatomy & Psychiatry, University of Calgary, Calgary, Alberta, Canada.  Department of Pharmacology, Faculty of Pharmacy, Ziauddin University, Karachi, Pakistan.  Department of Psychiatry, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Department of Chemistry, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.

Univ Newcastle, Sch Biomed Sci & Pharm, Callaghan, NSW, Australia  Univ Newcastle, Prior Res Ctr Stroke & Brain Injury, Callaghan, NSW, Australia  Hunter Med Res Inst, Newcastle, NSW, Australia  NHMRC Ctr Res Excellence Stroke Rehabil & Brain R, Heidelberg, Vic, Australia  Univ Newcastle, Sch Elect Engn & Comp Sci, Callaghan, NSW, Australia

Univ Newcastle, Sch Biomed Sci & Pharm, Callaghan, NSW, Australia  Univ Newcastle, Prior Res Ctr Stroke & Brain Injury, Callaghan, NSW, Australia  Hunter Med Res Inst, Newcastle, NSW, Australia  NHMRC Ctr Res Excellence Stroke Rehabil & Brain R, Parkville, Vic, Australia  Univ Newcastle, Sch Elect Engn & Comp Sci, Callaghan, NSW, Australia

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  MIT, Dept Biol, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Dermatol, Cutaneous Biol Res Ctr, Charlestown, MA USA  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Univ Fed Minas Gerais, Inst Biol Sci, Belo Horizonte, MG, Brazil  Boston Childrens Hosp, Stem Cell Program, Boston, MA USA  Boston Childrens Hosp, Div Hematol Oncol, Boston, MA USA  Harvard Med Sch, Dana Farber Canc Inst, Boston, MA 02115 USA  Howard Hughes Med Inst, Chevy Chase, MD USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pharmacol, CRID, Ribeirao Preto, Brazil



Univ Alabama Birmingham, Div Nephrol, Dept Med, Birmingham, AL 35294 USA  Univ Alabama Birmingham, Div Mol & Cellular Pathol, Dept Pathol, Birmingham, AL 35294 USA  Univ Alabama Birmingham, Dept Psychiat & Behav Neurobiol, Birmingham, AL 35294 USA

Peking Univ First Hosp, Dept Resp & Crit Care Med, Beijing 100034, Peoples R China  Univ Penn, Ctr Sleep & Circadian Neurobiol, Dept Med, Philadelphia, PA 19104 USA  Univ Penn, Inst Diabet Obes & Metab, Philadelphia, PA 19104 USA  Univ Penn, Dept Physiol, Perelman Sch Med, Philadelphia, PA 19104 USA

Department of Anatomy, Physiology & Pharmacology, College of Veterinary Medicine, Auburn University, Auburn, AL 36849, USA.

Univ S Florida, Global Hlth & Infect Dis Res, 3720 Spectrum Blvd,Suite 304, Tampa, FL 33612 USA

Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Laboratoire d'Ethologie Experimentale et Comparee, LEEC, Universite Sorbonne Paris Nord, UR 4443, 93430 Villetaneuse, France. Electronic address: cedric.zimmer@univ-paris13.fr.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Cornell Lab of Ornithology, Ithaca, NY 14850, USA.  Department of Biology, Franklin and Marshall College, Lancaster, PA 17604, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA; Department of Biology, University of Oklahoma, Norman, OK 73019, USA.  Biological Sciences, University of Alaska Anchorage, Anchorage, AK 99508, USA.  Department of Biological Sciences, Towson University, Towson, MD 21252, USA.

Ben Gurion Univ Negev, Minist Hlth, Fac Hlth Sci, Anxiety & Stress Res Unit, Beer Sheva, Israel  Ben Gurion Univ Negev, Dept Mech Engn, Beer Sheva, Israel  Ben Gurion Univ Negev, Soroka Med Ctr, Dept Neurol, Headache Clin, Beer Sheva, Israel  Univ Cent Florida, Inst Exercise Physiol & Wellness Sport & Exercise, Orlando, FL 32816 USA

Charles Univ Prague, Dept Pathol Physiol, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Neurodegenerat Disorders, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Dept Physiol, Fac Med, Plzen, Czech Republic  Charles Univ Prague, Mitochondrial Lab, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Tumor Biol, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Dept Biol, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Prote, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic

Consejo Nacl Invest Cient & Tecn, CCT CENPAT, Ctr Estudio Sistemas Marinos CESIMAR, Blvd Brown 2915,U9120ACV, Puerto Madryn, Chubut, Argentina  Oregon State Univ, Marine Mammal Inst, Dept Fisheries & Wildlife, Geospatial Ecol Marine Megafauna Lab, 2030 SE Marine Sci Dr, Newport, OR 97365 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Univ Nacl Patagonia, Blvd Brown 3150,U9120ACV, Puerto Madryn, Chubut, Argentina  Alfred Wegener Inst, Chem Okol, Helmholtz Zentrum Polar & Meeresforsch, Handelshafen 12, D-27570 Bremerhaven, Germany  George Mason Univ, 1500 Remount Rd, Front Royal, VA 22630 USA  Smithsonian Mason Sch Conservat, 1500 Remount Rd, Front Royal, VA 22630 USA  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376,U9120ACV, Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Karen C Drayer Wildlife Hlth Ctr, Sch Vet Med, 1089 Vet Med Dr,VM3B Ground Floor, Davis, CA 95616 USA  No Arizona Univ, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86011 USA

Rollins Coll, Dept Biol, 1000 Holt Ave, Winter Pk, FL 32789 USA

Anderson Cabot Ctr Ocean Life, New England Aquarium, Cent Wharf, Boston, MA 02110 USA  North Slope Borough, Dept Wildlife Management, POB 69, Barrow, AK 99723 USA  Univ Alaska Fairbanks, Inst Arctic Biol, 902 N Koyukuk Dr, Fairbanks, AK 99775 USA

Department of Obstetrics and Gynecology, University of Kentucky College of Medicine, Lexington, KY, USA.  Department of Pharmacology and Nutritional Sciences, University of Kentucky College of Medicine, Lexington, KY, USA.  Department of Obstetrics and Gynecology, The Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden.  Stockholm IVF, Stockholm, Sweden.  Bluegrass Fertility Center, Lexington, KY, USA.

Roskamp Inst, 2040 Whitfield Ave, Sarasota, FL 34243 USA  Open Univ, Milton Keynes, Bucks, England  James A Haley Vet Hosp, Tampa, FL 33612 USA

Uniformed Serv Univ Hlth Sci, Daniel K Inouye Grad Sch Nursing, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Study Traumat Stress, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Dept Radiol & Radiol Sci, Biomed Res Imaging Core BRIC, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, FE Hebert Sch Med, Dept Psychiat, Bethesda, MD 20814 USA

Swarthmore Coll, Dept Biol, 500 Coll Ave, Swarthmore, PA 19081 USA  Univ Minnesota, Dept Ecol Evolut & Behav, 1479 Gortner Ave, St Paul, MN 55108 USA  Univ Minnesota, Grad Program Neurosci, 321 Church St SE, Minneapolis, MN 55455 USA  Vassar Coll, Dept Biol, 124 Raymond Ave, Poughkeepsie, NY 12604 USA

Loyola Univ Chicago, Dept Cell & Mol Physiol, Maywood, IL 60153 USA  Univ Wisconsin, Dept Psychol, Madison, WI 53706 USA

Department of Biology, University of Nevada, Reno, Reno, NV, USA. Electronic address: jheppner@nevada.unr.edu.  Department of Biology, University of Nevada, Reno, Reno, NV, USA.

Utah State Univ, Dept Anim Dairy & Vet Sci, Logan, UT 84322 USA

University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada. Electronic address: cbottin@uwo.ca.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada.  Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada; University of Western Ontario, Department of Psychology, 1151 Richmond St., London, Ontario N6A 5C2, Canada.

SeaWorld Pk & Entertainment Inc, SeaWorld & Busch Gardens Species Preservat Lab, San Diego, CA 92109 USA  Inst Conservat Res, San Diego Zoo Global, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWorld Calif, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWord Texas, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWorld Florida, Orlando, FL USA  SeaWorld Pk & Entertainment Inc, Orlando, FL USA  Taronga Conservat Soc Australia, Sydney, NSW, Australia

Univ Washington, Dept Biol, Box 351800, Seattle, WA 98195 USA  Chinese Acad Sci, Northwest Inst Plateau Biol, Qinghai Key Lab Anim Ecol Genom, 23 Xinning Rd, Xining 810008, Qinghai, Peoples R China  Museum Nat Resources Qinghai Prov, Xining 810008, Qinghai, Peoples R China  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, 17101 Point Lena Loop Rd, Juneau, AK 99801 USA

Univ Canberra, Inst Appl Ecol, Canberra, ACT, Australia  CSIRO, Australian Natl Wildlife Collect, Canberra, ACT 2601, Australia

Mpala Res Ctr, Res, Nanyuki, Laikipia, Kenya  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Kenyatta Univ, Dept Environm Sci, Nairobi, Kenya  Smithsonian Conservat Biol Inst, Endocrine Lab, Front Royal, VA USA  Smithsonian Conservat Biol Inst, Global Hlth Program, Washington, DC USA

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Division of Intramural Research, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, NC 27709, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA. Electronic address: kodavanti.urmila@epa.gov.

Sun Yat Sen Univ, Dept Anat, Zhongshan Sch Med, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Guanghua Sch Stomatol, Guangzhou 510080, Guangdong, Peoples R China  Guangzhou Brain & Psychiat Hosp, Guangzhou, Guangdong, Peoples R China  Key Lab High Performance Comp Guangdong Prov, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Sch Pharmaceut Sci, Res Ctr Drug Discovery, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Sch Pharmaceut Sci, Inst Human Virol, Guangzhou 510080, Guangdong, Peoples R China

East Tennessee State Univ, Quillen Coll Med, Dept Biomed Sci, Johnson City, TN 37614 USA  East Tennessee State Univ, Gatton Coll Pharm, Dept Pharmaceut Sci, Johnson City, TN 37614 USA  East Tennessee State Univ, Quillen Coll Med, Dept Surg, Johnson City, TN 37614 USA  East Tennessee State Univ, Ctr Excellence Inflammat Infect Dis & Immun, Johnson City, TN 37614 USA  Univ Florida, Dept Biol, Gainesville, FL 32611 USA

Department of Hormone Biochemistry, Medical University of Lodz, Lodz, Poland. anna.stasiak@umed.lodz.pl

Chang Gung Univ, Chang Gung Mem Hosp, Dept Neurol, Linkou Med Ctr, Taoyuan 333, Taiwan  Chang Gung Univ, Coll Med, Taoyuan 333, Taiwan  Natl Hlth Res Inst, Ctr Neuropsychiat Res, Zhunan Township 35053, Miaoli County, Taiwan  Inst Populat Hlth Sci, Natl Hlth Res Inst, Div Biostat & Bioinformat, Zhunan Township 35053, Miaoli County, Taiwan  China Med Univ, Coll Publ Hlth, Grad Inst Biostat, Taichung 44047, Taiwan

Department of Medicine, Division of Infectious Diseases, Johns Hopkins Medical Institutions, Baltimore, MD, USA.

Univ N Carolina, Eshelman Sch Pharm, Div Mol Pharmaceut, Chapel Hill, NC 27599 USA  N Carolina State Univ, Dept Chem & Biomol Engn, Raleigh, NC 27695 USA  Univ N Carolina, Dept Chem, CB 3290,257 Caudill, Chapel Hill, NC 27599 USA  Univ N Carolina, Lineberger Comprehens Canc Ctr, Chapel Hill, NC 27599 USA  Univ Michigan, Dept Chem Engn, NCRC B28 G102E, Ann Arbor, MI 48109 USA  Oregon Hlth & Sci Univ, Dept Pharmaceut Sci, 2730 SW Moody Ave,Mail Code CL5CP, Portland, OR 97201 USA  Merck & Co Inc, Preclin Dev, West Point, PA 19486 USA

Shin Nippon Biomed Labs Ltd, 16-1 Minami Akasaka, Kainan, Wakayama 6420017, Japan  Kumamoto Univ, Grad Sch Pharmaceut Sci, Kumamoto, Japan  Chiba Inst Sci, Fac Pharmaceut Sci, Lab Drug Metab & Biopharmaceut, Choshi, Japan

Univ Washington, Dept Chem Engn, Seattle, WA 98195 USA

Nippon Vet & Life Sci Univ, Sch Vet Med, Div Therapeut Sci 1, Fac Vet Sci,Dept Vet Clin Med, 1-7-1 Kyonan Cho, Musashino, Tokyo 1808602, Japan

Department of Kinesiology, University of North Carolina at Greensboro, Greensboro, NC, USA. Electronic address: t_ander2@uncg.edu.  Department of Kinesiology, University of North Carolina at Greensboro, Greensboro, NC, USA.

Disneys Anim Kingdom, Anim Sci & Environm, Lake Buena Vista, FL USA

Univ Saskatchewan, Toxicol Grad Program, 44 Campus Dr, Saskatoon, SK S7K 5B3, Canada  Western Coll Vet Med & Toxicol Ctr, 52 Campus Dr, Saskatoon, SK S7N 5B4, Canada

Prefectural Univ Hiroshima, Grad Sch Comprehens Sci Res, Shobara, Japan  Hiroshima Univ, Grad Sch Integrated Sci Life, Hiroshima, Japan  Prefectural Univ Hiroshima, Fac Life & Environm Sci, Shobara, Japan

Columbia Univ, Dept Med, Div Endocrinol, Vagelos Coll Phys & Surg, New York, NY 10032 USA  Washington Univ, Dept Neurol, Sch Med, St Louis, MO 63110 USA

Univ Calif Davis, Dept Anim Sci, Davis, CA 95616 USA



Kyushu Univ, Fac Dent Sci, Div Oral Rehabil, Periodontal Sect, Fukuoka 812, Japan  Fukuoka Dent Coll, Dept Operat Dent & Endodontol, Sawara Ku, Fukuoka 8140193, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Clin Pharmacol, Fukuoka 812, Japan  Kyushu Univ, Lab Mol & Cellular Biochem, Fac Dent Sci, Fukuoka 812, Japan

Fudan Univ, Inst Radiat Med, Shanghai 200032, Peoples R China  Jilin Univ, China Japan Union Hosp, Dept Radiat Oncol, Changchun 130033, Peoples R China

Tokyo Research Center, Kyushin Pharmaceutical Co, Ltd, Tokyo, Japan.

NIH, Dept Crit Care Med, Ctr Clin, Bethesda, MD 20892 USA

University of Maryland School of Medicine, Department of Medicine, Division of Nephrology, 20 Penn St- HSFII Suite S003C, Baltimore, MD 21201. iarmando@medicine.umaryland.edu.

Department of Neurobiology Research, University of Southern Demark, Odense, Denmark.

Critical Care Medicine Department, Clinical Center, National Institutes of Health, Bethesda, MD 20892, USA.

Univ Georgia, Dept Entomol, Athens, GA 30602 USA  Univ Kentucky, Dept Microbiol Immunol & Mol Genet, Coll Med, Lexington, KY 40536 USA

Waseda Univ, Lab Physiol & Pharmacol, Sch Adv Sci & Engn, Shinjuku Ku, Tokyo 1628480, Japan

Center for Human Nutrition, Washington University, St. Louis, Missouri 63110, USA.

Department of Radiation Biosciences, Faculty of Pharmaceutical Sciences, Tokyo University of Science, Noda-shi Chiba, Japan.

NIH, Crit Care Med Dept, Clin Ctr, Bldg 10, Bethesda, MD 20892 USA  NIAID, NIH, 9000 Rockville Pike, Bethesda, MD 20892 USA

Univ Wurzburg, Inst Physiol, Dept Neurophysiol, Bioctr, D-97070 Wurzburg, Germany

Shanghai Jiao Tong Univ, Sch Agr & Biol, Shanghai Key Lab Vet Biotechnol, Shanghai 200240, Peoples R China

Chelsea & Westminster Hosp, London SW10 9NH, England  Inst Reprod & Dev Biol, London W12 0NN, England

Imperial Coll, Sch Med, Chelsea & Westminster Hosp, Inst Reprod & Dev Biol, London, England  Kings Coll London, Sch Life Course Sci, Dept Women & Childrens Hlth, London, England

Key Laboratory of the Public Health Safety, Ministry of Education, Department of Environmental Health, School of Public Health, Fudan University, Shanghai, China.

Shanghai Jiao Tong Univ, Sch Agr & Biol, Shanghai Key Lab Vet Biotechnol, Shanghai 200240, Peoples R China

State Key Laboratory of Agrobiotechnology, College of Biological Sciences, China Agricultural University, Beijing 100193, China.  Guizhou Provincial Key Laboratory of Pathogenesis and Drug Research on Common Chronic Diseases, Department of Physiology, College of Basic Medicine, Guizhou Medical University, Guiyang, Guizhou Province 550025, China.  Key Laboratory of Ministry of Education for Conservation and Utilization of Special Biological Resources in the Western China, College of Life Science, Ningxia University, Yinchuan 750021, China.

Univ Nebraska Med Ctr, Dept Obstet & Gynecol, Olson Ctr Womens Hlth, Omaha, NE 68198 USA  Nebraska Northwest Iowa VA Med Ctr, Omaha, NE 68105 USA  Wichita State Univ, Dept Biol Sci, Wichita, KS 67260 USA  Univ Nebraska Med Ctr, Dept Biochem & Mol Biol, Omaha, NE 68198 USA

Bar Ilan Univ, Mina & Everard Fac Life Sci, Ramat Gan, Israel

Univ Seville, Fac Biol, Dept Genet, E-41012 Seville, Spain

Univ Piemonte Orientale, Dept Sci & Technol Innovat DiSIT, I-15121 Alessandria, Italy  ISA, Lab Biochem & Environm Toxicol, Sousse, Tunisia  Univ Bologna, Dept Biol Geol & Environm Sci, I-40100 Bologna, Italy  Univ Bologna, Interdept Ctr Environm Sci Res, I-48123 Ravenna, Italy

Hosp 12 Octubre, Res Inst Imas12, Grp Neurodegenerat Dis, E-28041 Madrid, Spain  Networked Biomed Res Ctr Neurodegenerat Dis CIBER, Madrid 28031, Spain  CSIC, Ctr Invest Biol, Ramiro Maeztu 9, Madrid 28040, Spain

Department of Molecular and Cellular Biology, University of California, Davis, California 95616  §  Department of Biochemistry and Molecular Biology, The Pennsylvania State University, University Park, Pennsylvania 16802  ¶  Department of Chemistry and Biochemistry, Montana State University, Bozeman, Montana 59717

Univ Aberdeen, Rowett Inst Nutr & Hlth, Bucksburn AB21 9SB, Aberdeen, Scotland  Univ Nottingham, Sch Med, Sch Life Sci, Nottingham NG7 2UH, England

CHRU Tours, Serv Med & Biol Reprod, F-37044 Tours, France  Univ Tours, IFCE, CNRS, PRC,INRA, F-37380 Nouzilly, France  Igyxos SA, F-37380 Nouzilly, France

Univ Genoa, Dept Pharm, Med Chem Sect, Sch Med & Pharmaceut Sci, I-16132 Genoa, Italy  Univ Genoa, Dept Expt Med, Sect Gen Pathol, Sch Med & Pharmaceut Sci, I-16132 Genoa, Italy  Univ Genoa, Dept Pharm, Sect Pharmacol & Toxicol, Sch Med & Pharmaceut Sci, I-16147 Genoa, Italy  Univ Parma, Dept Pharm, I-43124 Parma, Italy

Univ Genoa, Sch Med & Pharmaceut Sci, Med Chem Sect, Dept Pharm, Viale Benedetto 15,3, I-16132 Genoa, Italy  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Gen Pathol, Dept Expt Med, Via LB Alberti 2, I-16132 Genoa, Italy  Maastricht Univ, Sch Mental Hlth & Neurosci MHeNS, Dept Psychiat & Neuropsychol, Univ Singel 50, NL-6229 ER Maastricht, Netherlands  Columbia Univ, Taub Inst Res Alzheimers Dis & Aging Brain, Dept Pathol & Cell Biol, New York, NY 10032 USA  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Pharmacol & Toxicol, Dept Pharm, Viale Cembrano 4, I-16147 Genoa, Italy  Inst Biomed Technol & Natl Res Council, Via Fratelli Cervi 93, I-20090 Segrate, MI, Italy  Univ Genoa, Ctr Excellence Biomed Res, Viale Benedetto 15,9, I-16132 Genoa, Italy

Univ Modena & Reggio Emilia, Dept Biomed Metab & Neural Sci, Unit Endocrinol, I-41126 Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, I-41126 Modena, Italy  IRCCS Arcispedale Santa Maria Nuova, Unit Obstet & Gynecol, Reggio Emilia, Italy  Azienda USL, Dept Clin Pathol, Modena, Italy  Univ Modena & Reggio Emilia, Dept Med & Surg Sci Children & Adults, I-41126 Reggio Emilia, Italy  Azienda USL, Dept Med Endocrinol Metab & Geriatr, Modena, Italy

Sookmyung Womens Univ, Dept Biol Sci, Seoul 140742, South Korea  Ewha Womans Univ, Dept Nephrol, Seoul, South Korea  Eulji Gen Hosp, Dept Internal Med, Seoul, South Korea  Seoul Natl Univ, Coll Med, Dept Internal Med, Seoul 151, South Korea

Division of Nephrology, Program in Membrane Biology, Massachusetts General Hospital and Harvard Medical School, Boston, Massachusetts.

Univ Georgia, Dept Microbiol, Athens, GA 30602 USA

Univ Chile, Fac Ciencias Quim & Farmaceut, Dept Bioquim & Biol Mol, Lab Microbiol, Santiago 92101, Chile  Univ San Sebastian, Fac Med & Ciencia, Santiago 92101, Chile  Inst Pasteur, Dynam Host Pathogen Interact Unit, F-75015 Paris, France

Univ Naples Federico II, Dept Pharm, I-80131 Naples, Italy  Nuova Fac Med, Dept Surg & Biomed Sci, I-06132 Perugia, Italy  Univ Salerno, Dept Pharm, I-84084 Salerno, Italy

University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy. Electronic address: silvia.franzellitti@unibo.it.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy.  Department of Environmental Science, Baylor University, Waco, TX 76798, USA.  Department of Chemistry and Biochemistry, Baylor University, Waco, TX 76798, USA.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy.

Interdepartment Centre for Environmental Science Research, University of Bologna, Ravenna, Italy. silvia.franzellitti@unibo.it

Institute of Physiology, ZIHP, University of Zurich, Winterthurerstrasse 190, CH-8057, Zurich, Switzerland.

Toyama Univ, Grad Sch Med & Pharmaceut Sci, Dept Mol Neurosci, Toyama 9300194, Japan

Bar Ilan Univ, Mina & Everard Fac Life Sci, IL-5290002 Ramat Gan, Israel  Zefat Acad Coll, Dept Clin Lab Sci, IL-1320611 Safed, Israel

Inst Hosp Mar Invest Med IMIM, Grp Recerca Infancia & Entorn, Barcelona 08003, Spain  Inst Carlos III, Programa RETICS, Red Salud Maternoinfantil & Desarrollo SAMID, Madrid, Spain  Univ Autonoma Barcelona, Dept Pediat Obstet & Ginecol & Med Prevent, Bellaterra, Spain  Serv Pediat, Barcelona, Spain

Univ Lausanne, Dept Pharmacol & Toxicol, Lausanne, Switzerland  Univ Fribourg, Dept Med Physiol, Fribourg, Switzerland  Univ Basel, Dept Pharmaceut Sci, Basel, Switzerland  Aarhus Univ, Dept Biomed, Aarhus, Denmark  INSERM, Paris, France  Univ Lausanne, Natl Ctr Competence Res Kidney Control Homeostasi, Lausanne, Switzerland  Univ Lausanne, Electron Microscopy Facil, Lausanne, Switzerland  Univ Lausanne, Dept Plant Mol Biol, Lausanne, Switzerland  Univ Lausanne, Ophthalm Hosp Jules Gonin, Lausanne, Switzerland

Washington Univ, Sch Med, Dept Internal Med, Div Infect Dis, St Louis, MO 63110 USA  Washington Univ, Sch Med, Dept Internal Med, Div Gastroenterol, St Louis, MO USA  Washington Univ, Sch Med, Div Biol & Biomed Sci, Mol Microbiol & Microbial Pathogenesis Program, St Louis, MO USA  Vet Affairs Med Ctr, John Cochran Div, St Louis, MO USA

Fukuoka Univ, Fac Med, Dept Microbiol & Immunol, Fukuoka, Fukuoka, Japan  Hasanuddin Univ, Fac Med, Makassar, Indonesia  Fukuoka Univ Hosp, Gen Med, Fukuoka, Fukuoka, Japan

Imperial Coll London, Acad Dept Obstet & Gynaecol, London SW10 9NH, England  Kings Coll London, Div Womens Hlth, London SE1 7EH, England  Kings Hlth Partners, Womens Hlth Acad Ctr, London SE1 7EH, England

Pusan Natl Univ, Dept Microbiol, Pusan, South Korea  Yonsei Univ, Dept Microbiol, Seoul 120749, South Korea  Yonsei Univ, Inst Immunol & Immunol Dis, Seoul 120749, South Korea  Korea Adv Inst Sci & Technol, Korea Sci Acad, Pusan, South Korea

9800 Medical Center Drive, National Center for Advancing Translational Sciences, National Institutes of Health, Bethesda, MD 20892-3375, USA.  Sigma-Aldrich Corporation, St. Louis, MO 63103, USA.  Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 10085, China.

Shanghai Jiao Tong Univ, Sch Agr & Biol, Shanghai Key Lab Vet Biotechnol, Shanghai 200240, Peoples R China

Chinese Acad Med Sci CAMS, Inst Lab Anim Sci, Beijing 100021, Peoples R China  Peking Union Med Collage PUMC, Comparat Med Ctr, Beijing 100021, Peoples R China  Univ Maryland, Sch Med, Dept Med, Div Nephrol, Baltimore, MD 21201 USA  Univ Maryland, Sch Med, Dept Physiol, Baltimore, MD 21201 USA

Chinese Acad Sci, Inst Hydrobiol, State Key Lab Freshwater Ecol & Biotechnol, Wuhan, Hubei Province, Peoples R China  Wenzhou Med Univ, Dingli Clin Med Sch, Dept Genet, Wenzhou, Zhejiang, Peoples R China  Huanghuai Univ, Dept Bioengn, Zhumadian, Henan Province, Peoples R China  Wenzhou Med Univ, Sch Optometry & Ophthalmol, Wenzhou, Zhejiang, Peoples R China  Wenzhou Med Univ, Hosp Eye, Wenzhou, Zhejiang, Peoples R China



Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, Missouri, USA.

Washington Univ, Sch Med, Dept Med, Div Infect Dis, St Louis, MO 63110 USA  Washington Univ, Sch Med, Mol Microbiol & Microbial Pathogenesis Program, St Louis, MO 63130 USA  Vet Affairs Med Ctr, Med Serv Vet, St Louis, MO 63106 USA

Toyama Univ, Grad Sch Innovat Life Sci, Dept Mol Neurosci, Toyama 9300194, Japan  Toyama Univ, Grad Sch Med & Pharmaceut Sci, Dept Mol Neurosci, Toyama 9300194, Japan  Toyama Univ, Grad Sch Sci & Technol, Dept Life Sci & Bioengn, Toyama 9308555, Japan  Toyama Univ, Grad Sch Innovat Life Sci, Dept Life Sci & Bioengn, Toyama 9308555, Japan

Tokyo Metropolitan Inst Gerontol, Mol Regulat Aging, Tokyo, Japan  Tokyo Med & Dent Univ, Geriatr & Vasc Med, Tokyo, Japan  Fujirebio Inc, Res & Dev Div, Tokyo, Japan  Hallym Univ, Ilsong Inst Life Sci, Anyang, Gyeonggi Do, South Korea

Teikyo Univ, Sch Med, Dept Urol, Itabashi Ku, Tokyo 1738605, Japan  Juntendo Univ, Dept Urol, Grad Sch Med, Tokyo, Japan

Univ Michigan, Dept Mol & Integrat Physiol, 1150 West Med Ctr Dr, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Internal Med, 1150 West Med Ctr Dr, Ann Arbor, MI 48109 USA  Univ Michigan, Div Metab Endocrinol & Diabet, 1150 West Med Ctr Dr, Ann Arbor, MI 48109 USA

Drexel Univ, Coll Med, Dept Physiol & Pharmacol, Philadelphia, PA 19102 USA  Univ Florida, Dept Neurosci, Gainesville, FL 32611 USA  Univ Florida, Dept Psychiat, Gainesville, FL 32611 USA

Kobe Gakuin Univ, Fac Nutr, Nishi Ku, 518 Arise,Ikawadani Cho, Kobe, Hyogo 6512180, Japan

Barrett Hodgson Univ, Fac Pharm, Dept Basic Med Sci, Karachi, Pakistan  Aga Khan Univ, Dept Biol & Biomed Sci, Med Coll, Karachi, Pakistan  Univ Haripur, Haripur, Khyber Pakhtunk, Pakistan  Capital Univ Sci & Technol, Dept Pharm, Islamabad, Pakistan  Prince Sattam Bin Abdulaziz Univ, Coll Pharm, Dept Pharmacol, Al Kharj 11942, Saudi Arabia

Univ Modena & Reggio Emilia, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Modena, Italy  Univ Modena & Reggio Emilia, Int PhD Sch Clin & Expt Med CEM, Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Modena, Italy  Azienda Osped Univ Modena, Dept Med Specialties, Modena, Italy  Univ Modena & Reggio Emilia, Dept Life Sci, Modena, Italy  Azienda Osped Univ Modena, Dept Lab Med & Pathol Anat, NOCSAE, Modena, Italy  Azienda Unita Sanit Locale IRCCS Reggio Emilia, Dept Obstet & Gynaecol, ASMN, Fertil Ctr, Modena, Italy  Univ Hosp Munster, Cent Lab Facil, Munster, Germany  Univ Tours, IFCE, CNRS, INRA, F-37380 Nouzilly, France  Univ Parma, Dept Med & Surg, Unit Neurosci, Parma, Italy

Neuroscience Group, Instituto de Investigacion Hospital 12 de Octubre (i+12), Madrid, Spain.

Zydus Res Ctr, Sarkhej Bavla NH 8A Moraiya, Ahmadabad 382210, Gujarat, India  Maharaja Sayajirao Univ Baroda, Fac Sci, Dept Chem, Vadodara 390002, India

Univ Fed Sao Paulo, Dept Fisiol, Disciplina Fisiol Cardiovasc, BR-04023060 Sao Paulo, SP, Brazil  Univ Sao Paulo, Sch Med, Heart Inst InCor, Lab Genet & Mol Cardiol, Sao Paulo, Brazil

Centro de Investigacion Biomedica en Red de Enfermedades Hepaticas y Digestivas (CIBERehd), Pamplona, Spain. mmreboredo@unav.es

Prince Sattam Bin Abdulaziz Univ, Coll Pharm, Dept Pharmacol & Toxicol, Al Kharj 11942, Saudi Arabia  Tishk Int Univ, Fac Pharm, Dept Pharmaceut Chem, Erbil 44001, Kurdistan, Iraq

Univ Modena & Reggio Emilia, NOCSAE, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Via P Giardini 1355, I-41126 Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Via G Campi 287, I-41125 Modena, Italy  Univ Parma, Dept Neurosci, Via Voltuno 39-E, I-43125 Parma, Italy  Azienda USL NOCSAE, Dept Lab Med & Pathol Anat, Via P Giardini 1355, I-41126 Modena, Italy  Alma Mater Univ Bologna, S Orsola Malpighi Hospital, Ctr Appl Biomed Res CRBA, Endocrinol Unit,Dept Med & Surg Sci, Via G Massarenti 9, I-40138 Bologna, Italy  Azienda USL NOCSAE, Dept Med Endocrinol Metab & Geriatr, Via P Giardini 1355, I-41126 Modena, Italy

Univ Genoa, Dept Expt Med, I-16132 Genoa, Italy  Univ Genoa, Dept Pharm, I-16132 Genoa, Italy

Marine Biology Research Division, Scripps Institution of Oceanography, University of California San Diego, 9500 Gilman Drive, La Jolla, California, 92093 USA

Univ Balearic Isl, Res Grp Evidence Lifestyles & Hlth, Dept Fundamental Biol & Hlth Sci, Res Inst Hlth Sci IUNICS, Crta Valldemossa,Km 7-5, E-07122 Palma De Mallorca, Spain  Univ Balearic Isl, Res Grp Evidence Lifestyles & Hlth, Dept Nursing & Physiotherapy, Res Inst Hlth Sci IUNICS, Crta Valldemossa,Km 7-5, E-07122 Palma De Mallorca, Spain  Hlth Res Inst Balearic Isl IdISBa, Palma De Mallorca, Spain

Univ Modena & Reggio Emilia, Inst Obstet & Gynecol, Mother Infant Dept, I-41123 Modena, Italy  Clin Eugin Modena, I-41123 Modena, Italy  Univ Modena & Reggio Emilia, Sect Human Morphol, Dept Biomed Metab & Neural Sci, Via G Campi 287, I-41125 Modena, Italy

Univ Calif San Diego, Scripps Inst Oceanog, La Jolla, CA 92093 USA  Univ Calif San Diego, Dept Pharmacol, San Diego, CA 92103 USA  Univ Alberta, Dept Biol Sci, Edmonton, AB, Canada  Winthrop Univ, Dept Biol, Rock Hill, SC 29733 USA  James Cook Univ, Australian Res Council, Ctr Excellence Coral Reef Studies, Townsville, Qld, Australia  Univ Manchester, Fac Biol Med & Hlth, Div Cardiovasc Sci, Manchester, Lancs, England  Univ Exeter, Dept Biosci, Exeter, Devon, England

Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Centre de Recherches en Cancerologie de Toulouse (CRCT), INSERM Unite Mixte de Recherche UMR-1037, CNRS Equipe de Recherche Labellisee ERL5294, Universite de Toulouse, Toulouse, France.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Computational Chemistry, Janssen Research & Development, Janssen Pharmaceutica N. V., Turnhoutseweg 30, B-2340, Beerse, Belgium.  Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. Felix.Busque@uab.cat.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Bioinformatics, ESCI-Universitat Pompeu Fabra, Passeig Pujades 1, 08003, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Centre de Recherches Sur La Cognition Animale (CRCA), Centre de Biologie Integrative, 9 (CBI), Universite de Toulouse, CNRS, Toulouse, France. je

Univ Sao Paulo, Med Sch, Heart Inst InCor, Sao Paulo, SP, Brazil  Univ Sao Paulo, Med Sch, Dept Nephrol LIM 12, Sao Paulo, SP, Brazil

Virginia Commonwealth Univ, Dept Pharmacol & Toxicol, Box 980524, Richmond, VA 23298 USA  Harvard Med Sch, McLean Hosp, Behav Genet Lab, Belmont, MA 02478 USA

Jamia Hamdard, Sch Pharmaceut Educ & Res, Dept Pharmacol, New Delhi 110062, India  IGNOU, Sch Sci, Disciplines Life Sci, New Delhi, India

Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, Saint Louis, MO 63110.  International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDRB), Dhaka, Bangladesh.  Institute of Anatomy, Medical Faculty, University Duisburg-Essen, 45147 Essen, Germany.  Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110; jflecken@wustl.edu.  Molecular Microbiology and Microbial Pathogenesis Program, Division of Biology and Biomedical Sciences, Washington University School of Medicine, St. Louis, MO 63110.  Medicine Service, Veterans Affairs Medical Center, St. Louis, MO 63106.

Department of Veterinary Integrative Biosciences, College of Veterinary Medicine and Biomedical Sciences, Texas A&M University, College Station, Texas, United States of America.

Drexel University College of Medicine, Department of Pharmacology and Physiology, 245 N 15th Street, NCB 8119, Philadelphia, PA, 19102, USA.  Drexel University College of Medicine, Department of Pharmacology and Physiology, 245 N 15th Street, NCB 8119, Philadelphia, PA, 19102, USA. Pys26@drexel.edu.

Univ Zurich, Inst Physiol, Winterthurerstr 190, CH-8057 Zurich, Switzerland  Univ Paris 05, Sorbonne Univ, UPMC Univ Paris 06, INSERM,UMR S1138,Team 3,Ctr Rech Cordeliers, Paris, France

Department of Physiology, The University of Hong Kong, Pokfulam, Hong Kong, Special Administrative Region, People's Republic of China.

Department of Human Nutrition and Metabolism, Hebrew University Medical School, Jerusalem, Israel.  Institute for Drug Research, Hebrew University Faculty of Medicine, Jerusalem, Israel; and.  Section of Endocrinology, Diabetes, and Metabolism, Department of Medicine, University of Illinois at Chicago College of Medicine, Chicago, Illinois.  Department of Human Nutrition and Metabolism, Hebrew University Medical School, Jerusalem, Israel; jacobb@ekmd.huji.ac.il.

Center for Molecular Physiology Research, Children's Research Institute, Children's National Medical Center, Washington DC 20010, USA. vvillar@medicine.umaryland.edu

Pontifical Catholic Univ Rio Grande do Sul PUCRS, Brain Inst InsCer, Dev Cognit Neurosci Lab, Porto Alegre, RS, Brazil  Louisiana State Univ, Hlth Sci Ctr, Dept Physiol, New Orleans, LA USA  Univ Queensland, Queensland Brain Inst, Brisbane, Qld, Australia  Univ Milan, Dept Pharmacol & Biomol Sci, Milan, Italy

Univ Perugia, Dept Expt Med, Piazzale Gambuli 1, I-06132 Perugia, Italy  Addex Therapeut, Chemin Aulx 14, CH-1228 Geneva, Switzerland  Univ Milano Bicocca, Dept Econ Management & Stat, Piazza Ateneo Nuovo 1, I-20126 Milan, Italy  Univ Modena & Reggio Emilia, Dept Life Sci, Via G Campi 287, I-41100 Modena, Italy

Department of Geriatrics, Respiratory Medicine, Xiangya Hospital, Central South University, Changsha, Hunan, China.  Department of Geriatrics, Respiratory Medicine, Xiangya Hospital, Central South University, Changsha, Hunan, China. qiongch@163.com.  National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Central South University, Changsha, China. qiongch@163.com.

Chinese Acad Sci, Inst Hydrobiol, State Key Lab Freshwater Ecol & Biotechnol, Wuhan, Hubei Province, Peoples R China  Univ Chinese Acad Sci, Beijing, Peoples R China  Univ London Imperial Coll Sci Technol & Med, Microbiol Sect, MRC Ctr Mol Bacteriol & Infect, London, England  Trinity Western Univ, Fac Nat & Appl Sci, Dept Biol, Langley, BC, Canada  E China Univ Sci & Technol, State Key Lab Bioreactor Engn, Shanghai 200237, Peoples R China

Kyushu Univ, Fac Dent Sci, Div Oral Rehabil, Dept Periodontol, Fukuoka, Japan  Kurume Univ, Dent & Oral Med Ctr, Sch Med, Kurume, Fukuoka, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Clin Chem & Lab Med, Fukuoka, Japan

Osaka City Univ, Grad Sch Human Life Sci, Dept Food & Human Hlth Sci, Sumiyoshi Ku, Osaka 5588585, Japan

Shanghai Diabetes Institute, Shanghai Key Laboratory of Diabetes Mellitus, Shanghai Clinical Centre for Diabetes, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical Research Center, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Department of Bariatric and Metabolic Surgery, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Institute of Metabolism and Regenerative Medicine, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Shanghai Key Laboratory of Regulatory Biology, Institute of Biomedical Sciences and School of Life Sciences, East China Normal University, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center & Shangh

Julius Maximilians Univ Wurzburg, Bioctr, Inst Physiol, Dept Neurophysiol, Rontgenring 9, D-97070 Wurzburg, Germany  Univ Med Ctr Hamburg Eppendorf, Ctr Mol Neurobiol Hamburg, Inst Synapt Physiol, D-20251 Hamburg, Germany  Univ Leipzig, Inst Biol, Dept Anim Physiol, Talstr 33, D-04103 Leipzig, Germany  Univ Leipzig, Carl Ludwig Inst Physiol, Liebigstr 27, D-04103 Leipzig, Germany  Julius Maximilians Univ Wurzburg, Bioctr, Dept Microbiol, D-97074 Wurzburg, Germany

Thomas Jefferson Univ, Dept Med, Sidney Kimmel Med Coll, Ctr Translat Med, Philadelphia, PA 19107 USA  Nanjing Univ Finance & Econ, Coll Food Sci & Engn, Nanjing 210023, Jiangsu, Peoples R China  Univ Arkansas Med Sci, Myeloma Inst, Little Rock, AR 72205 USA

Thomas Jefferson Univ, Ctr Translat Med, Dept Med, Sidney Kimmel Med Coll, 1020 Locust St, Philadelphia, PA 19107 USA  Nanjing Univ Finance & Econ, Coll Food Sci & Engn, Nanjing 210023, Jiangsu, Peoples R China

Huazhong Agr Univ, Coll Fisheries, Wuhan, Hubei, Peoples R China  Chinese Acad Sci, Inst Hydrobiol, Freshwater Ecol & Biotechnol, Wuhan, Hubei, Peoples R China  Minist Agr, Key Lab Aquaculture Dis Control, Wuhan, Hubei, Peoples R China  BC Childrens Hosp, Dept Pediat, Res Inst, Vancouver, BC, Canada  Univ British Columbia, Vancouver, BC, Canada

College of Bioengineering, Qilu University of Technology, Jinan, Shandong Province, China.  State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan, Hubei Province, China.  College of Life Science and Technology, Huazhong Agricultural Universitygrid.35155.37, Wuhan, Hubei Province, China.  School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou, Zhejiang Province, China.  School of Marine Science and Engineering, Qingdao Agricultural University, Qingdao, Shandong Province, China.  Laboratory for Marine Biology and Biotechnology, Pilot National Laboratory for Marine Science and Technology, Qingdao, Shandong Province, China.

From the Department of Molecular Pharmacology, Albert Einstein College of Medicine, Bronx, New York 10461.

Washington Univ, Sch Med, Dept Med, Div Infect Dis, St Louis, MO 63110 USA  Washington Univ, Sch Med, Div Biol & Biomed Sci, Mol Microbiol & Mol Pathogenesis Program, St Louis, MO 63130 USA  Vet Affairs Med Ctr, Med Serv, St Louis, MO 63106 USA  Univ Maryland, Sch Med, Inst Genome Sci, Dept Microbiol & Immunol, Baltimore, MD 21201 USA

Division of Parasitology, MRC National Institute for Medical Research, London, UK.

Okayama Univ, Grad Sch Environm & Life Sci, Dept Anim Sci, Okayama 7008530, Japan

Auburn Univ, Dept Entomol & Plant Pathol, Auburn, AL 36849 USA

Department of Nutrition, Food Science, Physiology and Toxicology, University of Navarra, Pamplona, Spain.



Hyogo Coll Med, Dept Internal Med, Div Gastroenterol, Mukogawa Cho 1-1, Nishinomiya, Hyogo 6638501, Japan  Tsumura & Co, Tsumura Res Labs, Ibaraki, Japan

Univ Wurzburg, Bioctr, Inst Physiol, Dept Neurophysiol, D-97070 Wurzburg, Germany  Sun Yat Sen Univ, Environm Microbi Res Ctr, Sch Environm Sci & Engn, Southern Marine Sci & Engn Guangdong Lab Zhuhai, Guangzhou 510006, Peoples R China

Sun Yat Sen Univ, Sch Environm Sci & Engn, Environm Microbi Res Ctr, Southern Marine Sci & Engn Guangdong Lab Zhuhai, Guangzhou 510006, Peoples R China  Univ Wurzburg, Bioctr, Inst Physiol, Dept Neurophysiol, D-97070 Wurzburg, Germany

Jamia Hamdard, SPER, Dept Pharmacol, New Delhi 110062, India

Univ Miami, Sch Med, Pediat & Batchelor Childrens Res Inst, Miami, FL 33136 USA  Univ Miami, Miller Sch Med, Mol & Cellular Pharmacol, Miami, FL 33136 USA  Univ Penn, Sch Med, Dept Orthoped Surg, Philadelphia, PA 19104 USA

Mitsubishi Tanabe Pharma Corp, Sohyaku Innovat Res Div, 2-2-50 Kawagishi, Toda, Saitama 3358505, Japan  Nagoya Univ, Grad Sch Pharmaceut Sci, Dept Basic Med Sci, Nagoya, Aichi, Japan  Univ Miyazaki, Dept Pathol, Fac Med, Miyazaki, Japan

Natl Inst Immunol, Aruna Asaf Ali Marg, New Delhi 110067, India  All India Inst Med Sci, Dept Ocular Pharmacol, Dr Rajendra Prasad Ctr Ophthalm Sci, New Delhi 110029, India

Henry Ford Hosp, Dept Med, Div Cardiovasc Med, 2799 West Grand Blvd, Detroit, MI 48202 USA

1Department of Molecular and Cellular Pharmacology, 2Interdisciplinary Stem Cell Institute, 3Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 4Bayer AG, Pharmaceuticals, Cardiology Research, Pharma Research Center, 42096 Wuppertal, Germany. 5Institute of Pharmacy, University Halle-Wittenberg, Halle, Germany. 6Interdisciplinary Stem Cell Institute, Department of Pediatrics, Division of Cardiology, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 7Department of Anesthesia, Critical Care and Pain Medicine, Anesthesia Center for Critical Care Research, Massachusetts General Hospital, Boston, Massachusetts, USA. 8Department of Pharmacology, Hannover Medical School, 30625 Hannover, Germany. 9Interdisciplinary Stem Cell Institute, Department of Medicine, Division of Cardiology, Vascular Biology Institute, Peggy and Harold Katz Family Drug Discovery Center, University of Miami Leonard M. Mill

Ankara Univ, Fac Vet Med, Dept Obstet & Gynecol, Ankara, Turkey  Selcuk Univ, Fac Vet Med, Dept Obstet & Gynecol, Konya, Turkey

Laboratory of Veterinary Reproduction, Tokyo University of Agriculture and Technology, Tokyo, Japan.  Western Veterinary Clinical Center, Chiba Prefectural Federated Agricultural Mutual Aid Association, Chiba, Japan.

Instituto de Biomedicina de Valencia, IBV-CSIC, Valencia, Spain.

Division of Infectious Diseases, Department of Pediatrics, University of Pittsburgh School of Medicine, Pittsburgh, PA 15224, USA.

Department of Pathology and Johns Hopkins Cancer Center, Johns Hopkins University School of Medicine, Baltimore, Maryland 21231, USA.

Memphis Zoo, Dept Res & Conservat, Memphis, TN 38112 USA  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Western Univ Hlth Sci, Coll Vet Med, Pomona, CA USA  Zoo Atlanta, Dept Mammals, Atlanta, GA USA  San Diego Zoo Global, Inst Conservat Res, San Diego, CA USA  Oklahoma City Zoo & Bot Garden, Dept Conservat & Sci, Oklahoma City, OK USA  Mississippi State Univ, Coll Forestry, Dept Wildlife Fisheries & Aquaculture, Starkville, MS USA

Guru Angad Dev Vet & Anim Sci Univ, Dept Vet Gynaecol & Obstet, Ludhiana, Punjab, India  Guru Angad Dev Vet & Anim Sci Univ, Directorate Livestock Farms, Ludhiana, Punjab, India  ICAR Cent Inst Res Buffaloes, Subcampus Bir Dosanjh, Nabha, India

Univ Helsinki, Dept Prod Anim Med, Paroninkuja 20, Saarentaus 04920, Finland  Karolinska Inst, Dept Womens & Childrens Hlth, S-17164 Solna, Sweden  Karolinska Univ Hosp, S-17164 Solna, Sweden  Vet Clin Mantsala, Mantymaentie 3, Montsala 04600, Finland  Univ Helsinki, Dept Equine & Small Anim Med, Viikintie 49, Helsinki 00790, Finland

CSIR, IICT, Div Med Chem & Pharmacol, Hyderabad 500007, Andhra Pradesh, India  Mediciti Hosp, Div Cardiol, Hyderabad 500063, Andhra Pradesh, India  CSIR, IICT, Lipid Sci & Technol Div, Biomat Grp, Hyderabad 500007, Andhra Pradesh, India

Macquarie Univ, Australian Sch Adv Med, Fac Med & Hlth Sci, Sydney, NSW 2109, Australia

Univ Nove Julho, Rua Vergueiro 249, BR-01504001 Sao Paulo, SP, Brazil  Inst Coracao, Ave Dr Eneas de Carvalho Aguiar 44, BR-05403000 Sao Paulo, SP, Brazil

CSIR Indian Inst Chem Technol, Dept Appl Biol, Uppal Rd, Hyderabad 500007, India  Acad Sci & Innovat Res AcSIR, Ghaziabad 201002, UP, India

CSIR, Dept Biol Chem, Indian Inst Chem Technol, Uppal Rd, Hyderabad 500007, Telangana State, India  Acad Sci & Innovat Res AcSIR, Madras, Tamil Nadu, India

Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, October 6 University, Giza Governorate, Egypt.  Pharmacology and Toxicology Division, Department of Pharmacy, KUT University College, Al Kut, Wasit52001, Iraq.  Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, Ain-Shams University, Cairo, Egypt.  Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, Cairo University, Egypt.

Fujian Agr & Forestry Univ, Coll Life Sci, Dept Appl Chem, Fuzhou 350002, Fujian, Peoples R China  US FDA, Div Analyt Chem, Off Regulatory Sci, Ctr Food Safety & Appl Nutr, College Pk, MD 20740 USA  Soochow Univ, Sch Radiol & Interdisciplinary Sci RAD X, Collaborat Innovat Ctr Radiat Med, Jiangsu Higher Educ Inst, Suzhou 215123, Peoples R China  Univ Maryland, Dept Chem & Biochem, College Pk, MD 20742 USA  US FDA, Ctr Devices & Radiol Hlth, Silver Spring, MD 20993 USA

INRCA Ancona, IRCCS, Translat Res Ctr Nutr & Ageing, Sci & Technol Pole, Via Birarelli 8, I-60121 Ancona, Italy  Univ Parma, Geriatr Clin, Dept Clin & Expt Med, Parma, Italy  Univ Hosp Parma, Parma, Italy  INRCA, Res Hosp Cosenza, Unit Geriatr Pharmacoepidemiol, Cosenza, Italy  INRCA Ancona, Sci Direct, Ancona, Italy

Univ Politecn Marche, Dept Clin & Mol Sci, I-60126 Ancona, Italy  Univ Pisa, Fac Engn, Res Ctr E Piaggio, Pisa, Italy

Univ Maryland, Dept Cell Biol & Mol Genet, College Pk, MD 20742 USA  Broad Inst Harvard & MIT, Merkin Inst Transformat Technol Healthcare, Cambridge, MA USA  Harvard Univ, Dept Chem & Chem Biol, Cambridge, MA 02138 USA  Harvard Univ, Howard Hughes Med Inst, Cambridge, MA 02138 USA  Univ Maryland, Fischell Dept Bioengn, College Pk, MD 20742 USA

Department of Bioengineering, University of California, San Diego, La Jolla, CA 92093-0412, USA.  Departments of Physiology and Biophysics, Albert Einstein College of Medicine, Bronx, NY 10461, USA.  Department of Bioengineering, University of California, San Diego, La Jolla, CA 92093-0412, USA. Electronic address: pcabrales@ucsd.edu.

Univ Paris 06, Sorbonne Univ, Ctr Rech St Antoine, Inserm,UMRS 938, Paris, France  AP HP, Inflammat Immunopathol Biotherapy Dept DHU i2B, Dept Rheumatol, Paris, France  Univ Paris 06, Sorbonne Univ, AP HP, Dept Orthoped Surg, Paris, France

Sapienza Univ Rome, Dept Clin Internal Anesthesiol & Cardiovasc Sci, Rome, Italy  Azienda Sanitaria Locale ASL Roma 1, Rome, Italy  Sapienza Univ Rome, Dept Gen Surg & Surg Special Paride Stefanini, Rome, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  Mediterranea Cardioctr, Naples, Italy

IIS Fdn Jimenez Diaz, Vasc Res Lab, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy & Immunol, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Cardiovasc CIB, Madrid, Spain  Copenhagen Univ Hosp, Gentofte Hosp, Allergy Clin, Hellerup, Denmark  Univ Politecn Madrid, Ctr Plant Biotechnol & Genom UPM INIA, Madrid, Spain  ARADyAL Network RD16 0006 0003, Madrid, Spain  Alfonso X El Sabio Univ, Hosp Cent Cruz Roja, Fac Med, Allergy Unit,Allergoanaesthesia Unit, Madrid, Spain  ARADyAL Network RD16 0006 0033, Madrid, Spain  Hosp Univ Guadalajara, Allergy Unit, Guadalajara, Spain  ARADyAL Network RD16 0006 0023, Madrid, Spain  ARADyAL Network RD16 0006 0013, Madrid, Spain

Indian Inst Chem Technol, CSIR, Chem Biol Div, Uppal Rd, Hyderabad 500007, Andhra Pradesh, India  Acad Sci & Innovat Res AcSIR, Training & Dev Complex, CSIR Campus,CSIR Rd, Madras 600113, Tamil Nadu, India

Indian Inst Chem Technol, CSIR, Dept Appl Biol, Uppal Rd, Hyderabad 500007, Telangana, India  Acad Sci & Innovat Res AcSIR, Ghaziabad 201002, UP, India

Univ Politecn Marche, Dept Clin Sci, Via Tronto 10-A, I-60126 Ancona, Italy  Univ Politecn Marche, Dept Clin & Mol Sci, Via Tronto 10-A, Ancona, Italy

Univ Granada, Inst Nutr & Food Technol Jose Mataix, Granada, Spain  Univ Granada, Human Nutr PhD Program, Granada, Spain  Univ Granada, Dept Physiol, Granada, Spain  Univ Granada, Dept Biochem & Mol Biol 2, Granada, Spain  Univ Granada, Dept Phys Educ, Granada, Spain  Univ Granada, Fac Hlth Sci, Granada, Spain

Department of Toxicology, Wroclaw Medical University, Borowska St. 211, 50-556 Wroclaw, Poland. ewa.sawicka@umed.wroc.pl  Department of Toxicology, Wroclaw Medical University, Borowska St. 211, 50-556 Wroclaw, Poland.

Heriot Watt Univ, Sch Energy Geosci Infrastruct & Soc, Edinburgh EH14 4AS, Midlothian, Scotland  Univ Edinburgh, Sch Med, Asthma UK Ctr Appl Res, Usher Inst Populat Hlth Sci & Informat, Edinburgh, Midlothian, Scotland  Univ Aberdeen, Royal Aberdeen Childrens Hosp, Child Hlth, Aberdeen, Scotland  Univ Edinburgh, Sch Med, Usher Inst Populat Hlth Sci & Informat, Ctr Populat Hlth Sci, Edinburgh, Midlothian, Scotland  Edinburgh Hlth Serv Res Unit, Edinburgh, Midlothian, Scotland  Western Gen Hosp, Wellcome Trust Clin Res Facil, Edinburgh, Midlothian, Scotland

Kuwait Univ, Hlth Sci Ctr, Fac Pharm, Dept Pharmacol & Therapeut, Safat, Kuwait  Kuwait Univ, Hlth Sci Ctr, Fac Med, Dept Med,Div Endocrinol, Safat, Kuwait  Minist Hlth, Al Shohada Specialist Hlth Ctr, Kuwait, Kuwait

Univ Politecn Marche, Sch Nutr, Sect Biochem Biol & Phys, Dept Clin Sci, Ancona, Italy  Senigallia Hosp, ASUR Marche, Dept Obstet Gynecol & Pediat, Ancona, Italy

Research Centre E. Piaggio", Faculty of Engineering, University of Pisa, Largo Lucio Lazzarino, 2, 56126 Pisa, Italy.

Department of Neurology, Methodist Neurological Institute, The Methodist Hospital, Houston, TX 77030, USA.

Sapienza Univ Rome, Dept Medicosurg Sci & Biotechnol, Corso Repubbl 74, I-04100 Latina, Italy  Mediterranea Cardioctr, Naples, Italy  IRCCS NEUROMED, Pozzilli, Italy  Univ Auckland, Fac Med & Hlth Sci, Sch Populat Hlth, Natl Inst Hlth Innovat, Auckland, New Zealand  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Rome, Italy  San Giovanni Addolorata Hosp, Div Cardiol, Rome, Italy  Ctr Lotta Contro Infarto, Rome, Italy

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Rome, Italy  Sapienza Univ Rome, Dept Mol Med, Rome, Italy  Univ Roma Tor Vergata, Dept Internal Med, Rome, Italy  Univ Brescia, Dept Pediat, Brescia, Italy  Univ Brescia, Inst Mol Med A Nocivelli, Brescia, Italy  Univ Florence, Dept Pediat, Florence, Italy  Univ Bari, Dept Biomed & Evolut Aging, Bari, Italy  Univ Naples Federico II, Dept Pediat, Naples, Italy

Institute of Biochemistry and Cell Biology, National Council of Research (IBBC-CNR), Monterotondo, Italy.  Department of Medical Surgical Sciences and Biotechnologies, Sapienza University, Latina, Italy.  Mediterranea Cardiocentro, Napoli, Italy.  Department of Clinical, Internal Medicine, Anesthesiology and Cardiovascular Sciences, Sapienza University, Rome, Italy.  Department of AngioCardioNeurology, IRCCS Neuromed, Pozzilli, Italy.

Department of Medical-Surgical Sciences and Biotechnologies, Sapienza University of Rome, Corso della Repubblica 79, 04100 Latina, Italy.  Department of Clinical Internal, Anesthesiologic and Cardiovascular Sciences, Sapienza University of Rome, Viale del Policlinico 155, 00161 Rome, Italy.  Mediterranea Cardiocentro, Via Orazio 2, 80122 Napoli, Italy.  Department of Molecular Medicine, Sapienza University of Rome, Viale del Policlinico 155, 00161 Rome, Italy.  IRCCS NeuroMed, Via Atinense 18, 86077 Pozzilli, Italy.

Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA.  Department of Community Health Sciences, King Saud University, Riyadh, Saudi Arabia.  Kellogg Eye Center, University of Michigan, Ann Arbor, MI, 48105, USA.  Department of Pathology, University of Tennessee Medical Center, Knoxville, TN, 37920, USA.  Department of Pathology, University of Alabama at Birmingham, Birmingham, AL, USA.  Tennessee Agricultural Experiment Station, University of Tennessee Institute of Agriculture, Knoxville, TN, 37996-0840, USA.  Graduate School of Genome Science and Technology, University of Tennessee, Knoxville, TN, 37996-0840, USA.  Department of Nutrition, Oklahoma State University, Stillwater, OK, 74078, USA.  Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA. abettaie@utk.edu.  Graduate School of Genome Science and Technology, Universi

Univ Florida, Dept Anim Sci, Gainesville, FL 32611 USA  Univ Fed Parana, BR-80060 Curitiba, PR, Brazil  Univ Fed Mato Grosso, Inst Agr & Environm Sci, BR-78557 Sinop, MT, Brazil  Univ Fed Vicosa, BR-36570 Vicosa, MG, Brazil  Univ Wisconsin Madison, Dept Anim & Dairy Sci, Madison, WI 53706 USA  CJ CheilJedang, BIO Res Inst, Suwon 04560, South Korea

Yonsei Univ, Wonju Coll Med, Dept Environm Med Biol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Global Med Sci, Wonju 26426, South Korea  Anydoctor Hlth Care Co Ltd, 234 Beotkkot Ro, Seoul 08513, South Korea  Mymirae Dermatol Clin, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Hydrogen Skin Res Inst, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Yonsei Univ, Wonju Coll Med, Dept Microbiol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Internal Med, Wonju 26426, South Korea  Yonsei Univ, Inst Poverty Alleviat & Int Dev, 1 Yonseidae Gil, Wonju 26493, Gangwon Do, South Korea



Univ Calif San Francisco, Radiol & Biomed Imaging, San Francisco, CA 94143 USA  Univ Calif San Francisco, Med, San Francisco VAMC, San Francisco, CA 94143 USA

Yokohama City Univ, Grad Sch Med, Dept Immunol, Yokohama, Kanagawa, Japan  Yokohama City Univ, Grad Sch Med, Dept Pediat, Yokohama, Kanagawa, Japan  Yokohama City Univ, Grad Sch Med, Dept Stem Cell & Immune Regulat, Yokohama, Kanagawa, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol, Social Cooperat Program, Dept Inflammol, Tokyo, Japan  Eisai & Co Ltd, Tsukuba Res Labs, Ibaraki, Japan  Grad Univ, Okinawa Inst Sci & Technol, Cell Signal Unit, Okinawa, Japan  Yokohama City Univ, Adv Med Res Ctr, Yokohama, Kanagawa, Japan  RIN Inst Inc, Tokyo, Japan

Univ Calif Davis, Dept Nutr, 3135 Meyer Hall, Davis, CA 95616 USA  Univ Tennessee, Dept Nutr, Knoxville, TN 37996 USA  Univ Alabama Birmingham, Dept Pathol, Birmingham, AL USA  Univ Calif Davis, Dept Mol Biosci, Sch Vet Med, Davis, CA 95616 USA  NIEHS, Div Intramural Res, Durham, NC USA  Univ Calif Davis, Dept Entomol & Nematol, Davis, CA 95616 USA  Univ Calif Davis, Ctr Comprehens Canc, Sacramento, CA 95817 USA  Univ Calif Davis, Div Endocrinol Diabet & Metab, Dept Internal Med, Sacramento, CA 95817 USA

Univ Virginia, Dept Microbiol Immunol & Canc Biol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Div Pulm & Crit Care, Charlottesville, VA 22908 USA  Univ Virginia, Div Nephrol, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Beirne B Carter Ctr Immunol, Charlottesville, VA 22908 USA

Univ Torino, Dept Mol Biotechnol & Hlth Sci, Ctr Mol Biotechnol, Turin, Italy  Univ Torino, Dept Med Sci, Mol Biotechnol Ctr, Corso Dogliotti 14, I-10126 Turin, Italy  Univ Fed Rio de Janeiro, Carlos Chagas Filho Inst Biophys, Rio De Janeiro, Brazil  FLI, Leibniz Inst Aging, Beutenbergstr, Jena, Germany  Univ Torino, Human Genet Fdn, Turin, Italy  Brown Univ, Rhode Isl Hosp, Div Hematol Oncol, Providence, RI USA

Liberty Univ, Dept Integrat Physiol & Pharmacol, Coll Osteopath Med, Lynchburg, VA 24502 USA

Livestock Issues Research Unit, ARS, USDA Lubbock, Lubbock, TX 79403, USA.

Univ Calif San Francisco, San Francisco Dept Vet Affairs Med Ctr, Dept Med, San Francisco, CA 94143 USA  Univ Calif San Francisco, San Francisco Dept Vet Affairs Med Ctr, Dept Radiol, San Francisco, CA 94143 USA  Univ Calif San Francisco, San Francisco Dept Vet Affairs Med Ctr, Dept Surg, San Francisco, CA 94143 USA

Shanghai Univ Tradit Chinese Med, Dept Nephrol, Putuo Hosp, Shanghai, Peoples R China  Shanghai Univ Tradit Chinese Med, Lab Renal Dis, Putuo Hosp, Shanghai, Peoples R China  Johns Hopkins Univ, Sch Med, Dept Anesthesiol, Baltimore, MD USA  Johns Hopkins Univ, Sch Med, Dept Crit Care Med, Baltimore, MD USA

Department of Pharmacology, University of Illinois at Chicago College of Medicine, Chicago, IL, USA.  DuPage Medical Technology, Inc., Chicago, IL, USA.  Department of Pharmacology, University of Illinois at Chicago College of Medicine, Chicago, IL, USA. xdu@uic.edu.

Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  KI for Health Science and Technology (KIHST), Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Internal Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  BK21 Four Project, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  Graduate School of Nanoscience and Technology, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Pathology, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  Institute of Tissue Regeneration, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  eylee@sch.ac.kr.

Univ Alcala, Dept Syst Biol, Madrid, Spain  Inst Salud Carlos III, IRYCIS, IRSIN, Madrid, Spain  Inst Salud Carlos III, REDinREN, Madrid, Spain  Univ Alcala, Dept Med, Madrid, Spain  Hosp Univ Principe Asturias, Dept Nephrol Sect & Res Fdn, Madrid, Spain  Univ Granada, Dept Anat Patol & Hist Ciencia, Granada, Spain

The Jackson Laboratory, Bar Harbor, Maine.  Radboud University Medical Center, Nijmegen, The Netherlands.  Reinier-Haga Medical Diagnostic Center, Delft, The Netherlands.  Radboud University, Nijmegen, The Netherlands.

Univ Paris 05, Univ Paris 06, Sorbonne Univ, INSERM,UMR S1138,Cordeliers Res Ctr,Sorbonne Pari, Paris, France  Univ Paris 06, Sorbonne Univ, UMR S1155, Paris, France  Hop Tenon, INSERM, UMR S1155, F-75970 Paris, France  Heidelberg Univ, Med Fac Mannheim, Med Res Ctr, Mannheim, Germany  Natl Genotyping Ctr, Evry, France  Univ Paris 06, Pitie Salpetriere Hosp, Inst Cardiometab & Nutr, Paris, France

Univ Georgia, Dept Pharmaceut & Biomed Sci, 240 W Green St, Athens, GA 30602 USA  Univ Georgia, Dept Kinesiol, Athens, GA 30602 USA  Univ Georgia, Regenerat Biosci Ctr, Athens, GA 30602 USA

Nagoya Univ, Grad Sch Pharmaceut Sci, Nagoya, Aichi 4648601, Japan

Jilin Univ, Hosp 2, Changchun 130023, Jilin, Peoples R China  Univ Kentucky, Coll Med, Ctr Res Environm Dis, Lexington, KY 40506 USA  Univ Kentucky, Grad Ctr Toxicol, Coll Med, Lexington, KY 40536 USA  Univ Kentucky, Coll Med, Div Cardiovasc Med, Lexington, KY USA  Univ Kentucky, Coll Med, Grad Ctr Nutr Sci, Lexington, KY USA  Univ Texas Hlth Sci Ctr Tyler, Ctr Biomed Res, Tyler, TX USA

Univ Colorado, Skaggs Sch Pharm & Pharmaceut Sci, Dept Pharmaceut Sci, Aurora, CO USA  Univ Colorado, Dept Pathol, Aurora, CO USA  Univ Colorado, Dept Pediat, Aurora, CO USA

Shanghai Univ Tradit Chinese Med, Putuo Hosp, Lab Renal Dis, Shanghai, Peoples R China  Shanghai Univ Tradit Chinese Med, Putuo Hosp, Dept Nephrol, Shanghai, Peoples R China  Shanghai Univ Tradit Chinese Med, Putuo Hosp, Expt Res Ctr, Shanghai, Peoples R China  Fudan Univ, Sch Pharm, Dept Pharmacol, Shanghai, Peoples R China

Kyung Hee Univ, Grad Sch, Coll Korean Med, Dept Pharmacol, 26 Kyungheedae Ro, Seoul 02447, South Korea  LG Household & Healthcare Res Pk, Daejeon 34114, South Korea  Hoseo Univ, Dept Food Sci & Technol, 20 Hoseo Ro,79 Beon Gil, Asan 31499, Chungcheongnam, South Korea  Hoseo Univ, Res Inst Basic Sci, 20 Hoseo Ro,79 Beon Gil, Asan 31499, Chungcheongnam, South Korea

Kyung Hee Univ, Coll Korean Med, Dept Pharmacol, Seoul 02447, South Korea  Kyung Hee Univ, Ctr Converging Humanities, Seoul 02447, South Korea  Hoseo Univ, Inflammatory Dis Res Ctr, Dept Food Sci & Technol, Asan 31499, Chungnam, South Korea

Morioka Univ, Fac Nutr Sci, 808 Sunakomi, Takizawa City, Iwate 0200694, Japan  Toho Univ, Dept Physiol, Fac Med, Tokyo, Japan  Hlth Sci Univ, Dept Phys Therapy, Yamanashi, Japan

Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Fac Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Fetomaternal Med Sci, Dept Community Med Support, Tohoku Med Megabank Org, Sendai, Miyagi 9808574, Japan

Teikyo Univ, Fac Pharma Sci, Dept Human Physiol & Pathol, Tokyo, Japan  Teikyo Univ, Sch Med, Dept Internal Med, Div Nephrol, Tokyo, Japan  Fuji Yakuhin Co Ltd, Med R&D Div, Biol Res Dept, Saitama, Japan

Teikyo Univ, Fac Pharma Sci, Dept Human Physiol & Pathol, Tokyo, Japan  Fuji Yakuhin Co Ltd, Res Inst, Dept Biol Res, Saitama, Japan  Teikyo Univ, Div Nephrol, Dept Internal Med, Sch Med, Tokyo, Japan

Brigham & Womens Hosp, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA  Seoul Natl Univ, Dept Agr Biotechnol, Seoul 08826, South Korea  Seoul Natl Univ, Res Inst Agr & Life Sci, Seoul 08826, South Korea  Seoul Natl Univ, Coll Vet Med, Toxicol Lab, Seoul 08826, South Korea  Harvard Med Sch, Wyss Inst Biol Inspired Engn, Boston, MA 02115 USA  Seoul Natl Univ, Coll Vet Med, Pathol Lab, Seoul 08826, South Korea  Grad Sch Convergence Sci & Technol, Suwon 16229, South Korea  Seoul Natl Univ, Grad Grp Tumor Biol, Seoul 03080, South Korea  Seoul Natl Univ, Adv Inst Convergence Technol, Suwon 16229, South Korea  Seoul Natl Univ, Inst GreenBio Sci Technol, Pyeongchang 25354, South Korea

Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; M2rlab-XCELL, 28010 Madrid, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain.  Servicio de Anatomia Patologica, CDB, Hospital Clinic, 08036 Barcelona, Spain.  Nefrologia i Trasplantament Renal, Hospital Clinic, Universidad de Barcelona, 08036 Barcelona, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; CIBER-BBN, Networking Center on Bioengineering, Biomaterials and Nanomedicine,

Niigata Univ, Grad Sch Med & Dent Sci, Div Clin Nephrol & Rheumatol, 1-757 Asahimachi Dori, Niigata 9518510, Japan  Augusta Univ, Med Coll Georgia, Dept Med, Augusta, GA USA

Univ Mississippi, Med Ctr, Dept Pharmacol & Toxicol, 2500 North State St, Jackson, MS 39216 USA  Taisho Pharmaceut Co Ltd, Pharmacol Labs, Saitama, Japan  Taisho Pharmaceut Co Ltd, Res Headquarters Pharmaceut Operat, Saitama, Japan

Department of Applied Physiology and Kinesiology, University of Florida, Gainesville, Florida.  Division of Vascular Surgery and Endovascular Therapy, University of Florida, Gainesville, Florida.  Malcom Randall Veterans Affairs Medical Center, Gainesville, Florida.  Center for Exercise Science, University of Florida, Gainesville, Florida.

Univ Florida, Dept Appl Physiol & Kinesiol, Gainesville, FL 32611 USA  Univ Florida, Ctr Exercise Sci, Gainesville, FL 32611 USA  Univ Florida, Myol Inst, Gainesville, FL 32611 USA

Kyung Hee Univ, Grad Sch, Dept Pharmacol, Coll Korean Med, Seoul 02447, South Korea  LG Household & Healthcare Res Pk, Daejeon 34114, South Korea  Kyung Hee Univ, Dept Physiol, Coll Med, Seoul 02447, South Korea  Hoseo Univ, Dept Food Technol, Asan 31499, South Korea  Hoseo Univ, Inflammatory Dis Res Ctr, Asan 31499, South Korea

Department of Applied Physiology and Kinesiology, University of Florida, Gainesville, Fla.  Division of Vascular Surgery and Endovascular Therapy, University of Florida, Gainesville, Fla.  Malcolm Randall Veteran Affairs Medical Center, Gainesville, Fla.  Center for Exercise Science, University of Florida, Gainesville, Fla.

Univ Florida, Dept Appl Physiol & Kinesiol, Gainesville, FL 32611 USA  Univ Florida, Div Vasc Surg & Endovasc Therapy, Gainesville, FL 32611 USA  Univ Florida, Ctr Exercise Sci, Gainesville, FL 32611 USA  Malcom Randall Vet Affairs Med Ctr, Gainesville, FL 32611 USA

Yokohama City Univ, Grad Sch Med, Dept Stem Cell & Immune Regulat, Kanazawa Ku, 3-9 Fukuura, Yokohama, Kanagawa 2360004, Japan  Nippon Med Sch, Grad Sch Med, Dept Allergy & Rheumatol, Tokyo, Japan  Yokohama City Univ, Dept Mol Pathol, Grad Sch Med, Yokohama, Kanagawa, Japan  Kyorin Univ, Dept Pathol, Sch Med, Tokyo, Japan  Tohoku Univ, Dept Biochem, Sch Med, Sendai, Miyagi, Japan  Tohoku Univ, Ctr Regulatory Epigenome & Dis, Sch Med, Sendai, Miyagi, Japan

Comenius Univ, Fac Med, Inst Mol Biomed, Sasinkova 4, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Natl Inst Childrens Dis, Dept Pediat, Bratislava, Slovakia  Slovak Acad Sci, Dept Mol Oncol, Canc Res Inst, Biomed Res Ctr, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Physiol, Bratislava, Slovakia  Rhein Westfal TH Aachen, Inst Pathol, Univ Clin, Aachen, Germany  Rhein Westfal TH Aachen, Dept Nephrol, Univ Clin, Aachen, Germany  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava, Slovakia

Tohoku Univ, Grad Sch Med, Div Nephrol Endocrinol & Vasc Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Grad Sch Pharmaceut Sci, Div Clin Pharmacol & Therapeut, Sendai, Miyagi 9808578, Japan  Katta Gen Hosp, Dept Med, Shiroishi 9890231, Japan

China Med Univ, Shengjing Hosp, Dept Cardiol, 36 Sanhao St, Shenyang 110004, Liaoning, Peoples R China

Univ Texas MD Anderson Canc Ctr, Dept Mol & Cellular Oncol, 1515 Holcombe Blvd,Unit 108, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Expt Therapeut, Div Canc Med, Houston, TX 77030 USA  Univ Texas Hlth Sci Ctr Houston, McGovern Med Sch, Dept Biochem & Mol Biol, Houston, TX 77030 USA  Baylor Coll Med, Adv Technol Core, Houston, TX 77030 USA  Baylor Coll Med, Dept Mol & Cell Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Syst Biol, Grad Sch Biomed Sci, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Grad Sch Biomed Sci, Program Canc Biol, Houston, TX 77030 USA  China Med Univ, Grad Inst Canc Biol, Taichung, Taiwan  China Med Univ, Ctr Mol Med, Taichung, Taiwan  Univ Texas MD Anderson Canc Ctr, Div Internal Med, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNAs, Houston, TX 77030 USA

NHC Key Laboratory of Hormones and Development, Tianjin Key Laboratory of Metabolic Diseases, Chu Hsien-I Memorial Hospital & Tianjin Institute of Endocrinology, Tianjin Medical University, Tianjin.  Tianjin Medical Devices Quality Supervision and Testing Center, Tianjin, China.  Institute of Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin, China.

1 Postgraduate Program in Pharmaceutical Sciences, State University of Maringa, Maringa, Brazil.  2 Department of General Pathology, State University of Londrina, Londrina, Brazil.  3 Department of Biomedicine, UniCesumar, Maringa, Brazil.  4 Department of Morphological Sciences, State University of Maringa, Maringa, Brazil.

Division of Metabolism, Endocrinology, and Nutrition, Department of Medicine (Y.M., M.S.-A., S.B., F.K., C.-C.H., V.K., J.T., J.E.K., B.S., K.E.B.), University of Washington, Seattle.  Now with: Division of Cardiovascular Medicine and Nephrology, Department of Internal Medicine, Faculty of Medicine, University of Miyazaki, Miyazaki, Japan (Y.M.).  Division of Pulmonary, Critical Care, and Sleep Medicine (S.A.G.), University of Washington, Seattle.  Department of Medicine, David Geffen School of Medicine, University of California Los Angeles (E.D.A.).  Mitochondria and Metabolism Center, Department of Anesthesiology and Pain Medicine (R.T.), University of Washington, Seattle.  Department of Laboratory Medicine and Pathology (K.E.B.), University of Washington, Seattle.

The Center for Cell Clearance, University of Virginia, Charlottesville, VA, USA; Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA, USA; Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Preemptive Food Research Center (PFRC), Gifu University Institute for Advanced Study, Gifu, Japan. Electronic address: Sho.Morioka@virginia.edu.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Department of Parasitology and Infectious Diseases, Gifu University Graduate School of Medicine, Gifu, Japan.  Division of Immunobiology, Department of Pathology and Immunology, W

Univ Turin, Translat Ctr Regenerat Med & Mol Biotechnol Ctr, Turin, Italy  Univ Turin, Liver Transplantat Ctr, Turin, Italy  Fresenius Med Care, EMEA Med Board, Bad Homburg, Germany  Univ Torino, Dept Med Sci, I-10126 Turin, Italy

Research and Development, Matsutani Chemical Industry Co., Ltd, Itami City, Hyogo, Japan.  Department of Cardiorenal and Cerebrovascular Medicine, Faculty of Medicine, Kagawa University, Miki, Kagawa, Japan.  International Institute of Rare Sugar Research and Education & Faculty of Agriculture, Kagawa University, Miki, Kagawa, Japan.

Tohoku Univ, Tohoku Med Megabank Org, Dept Community Med Support, Sendai, Miyagi, Japan  Tohoku Univ, Grad Sch Med, Div Nephrol Endocrinol & Vasc Med, Sendai, Miyagi, Japan  Tohoku Univ, Grad Sch Pharmaceut Sci, Div Clin Pharmacol & Therapeut, Sendai, Miyagi, Japan  Fac Pharmaceut Sci, Sendai, Miyagi, Japan

Univ Tsukuba, Dept Emergency & Crit Care Med, Fac Med, Tsukuba, Ibaraki 3058575, Japan  Ibaraki Prefectural Univ, Ctr Hlth Sci, Ami, Ibaraki, Japan

Kuju Agricultural Research Center, Graduate School of Agriculture, Kyushu University, Oita, 878-0201, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan. hirokuni.miyamoto@riken.jp.  Japan Eco-Science (Nikkan Kagaku) Co., Ltd., Chiba, 260-0034, Japan. hirokuni.miyamoto@riken.jp.  Sermas, Co., Ltd., Chiba, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN BioResource Research Center, Ibaraki, 305-0074, Tsukuba, Japan.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan.  RIKEN Center for Sustainable Resource Science, Yokohama, Kanagawa, 230-0045, Japan.  Research Center for Agricultural Information Technology, National Agriculture and Food Research Organization, Tsukuba, Ibaraki, 305-0856, Japan.  Sermas, Co., Ltd., Chiba, 271-8501, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan.  Japan Eco-Science (Nikkan Ka

Univ Washington, Dept Pediat, Seattle, WA 98195 USA  Univ Washington, Dept Lab Med & Pathol, Seattle, WA 98195 USA  Seattle Childrens Res Inst, Ctr Dev Biol & Regenerat Med, Seattle, WA 98105 USA  Seattle Childrens Res Inst, Ctr Integrated Brain Res, Seattle, WA 98105 USA  Seattle Childrens Res Inst, Ctr Immun & Immunotherapies, Seattle, WA 98105 USA  Univ Washington, Dept Environm & Occupat Hlth, Seattle, WA 98195 USA  Univ Washington, Inst Stem Cell & Regenerat Med, Seattle, WA 98195 USA  Lightspeed Microscopy Inc, Seattle, WA USA



Kagawa Univ, Div Nephrol & Dialysis, Dept Cardiorenal & Cerebrovasc Med, Fac Med, 1750-1 Ikenobe, Miki, Kagawa 7610793, Japan  Kagawa Univ, Fac Med, Dept Immunol, Miki, Kagawa 7610793, Japan  Yokkaichi Nursing & Med Care Univ, Dept Med Technol, Sch Nursing & Med Care, 1200 Kayo Cho, Yokaichi, Mie 5128045, Japan

Sungkyunkwan Univ, Stem Cell & Regenerat Med Inst, Div Nephrol, Dept Med,Samsung Med Ctr,Sch Med, Seoul, South Korea  Sungkyunkwan Univ, Dept Pathol, Samsung Med Ctr, Sch Med, Seoul, South Korea  Medipost Co, R&D Ctr, Biomed Res Inst, Gyeonggi Do, South Korea  Natl Police Hosp, Dept Med, Seoul, South Korea  Chungbuk Natl Univ Hosp, Dept Internal Med, Cheongju, South Korea

Univ Virginia, Div Nephrol, Charlottesville, VA 22908 USA  Univ Virginia, Ctr Immun Inflammat & Regenerat Med, Charlottesville, VA 22908 USA  Heinrich Heine Univ Dusseldorf, Inst Mol Cardiol, Dusseldorf, Germany  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA

Purdue Univ, Dept Anim Sci, W Lafayette, IN 47907 USA

New York Med Coll, Dept Med, New York, NY 10595 USA  New York Med Coll, Dept Pharmacol, New York, NY 10595 USA  New York Med Coll, Dept Physiol, New York, NY 10595 USA

Univ Turin, Dept Med Sci, Corso Dogliotti 14, I-10126 Turin, Italy  Univ Turin, Ctr Mol Biotechnol, Corso Dogliotti 14, I-10126 Turin, Italy  Univ Turin, Dept Mol Biotechnol, Turin, Italy  Univ Turin, Hlth Sci & Mol Biotechnol Ctr, Turin, Italy  Univ Turin, Dept Surg Sci Citta Salute & Sci, Turin, Italy

Scarl Univ Torino, Soc Gest Incubatore Imprese & Trasferimento Tecno, 2i3T, Turin, Italy  Univ Torino, Mol Biotechnol Ctr, Turin, Italy  Mimetas BV, Leiden, Netherlands  Univ Torino, Dept Mol Biotechnol & Hlth Sci, Turin, Italy  Human Genet Fdn, Mol & Genet Epidemiol Unit, Turin, Italy  Univ Torino, Regina Margherita Childrens Hosp, Dept Pediat, Turin, Italy  Univ Torino, Liver Transplantat Ctr, Turin, Italy  Unicyte AG, Oberdorf, NW, Switzerland  Univ Torino, Dept Med Sci, Corso Dogliotti 14, I-10126 Turin, Italy

1USDA-ARS, Livestock Issues Research Unit, Lubbock, TX, USA.

USDA ARS, Livestock Issues Res Unit, Lubbock, TX 79403 USA  West Texas A&M Univ, Dept Agr Sci, Canyon, TX 79016 USA  Texas Tech Univ, Dept Anim & Food Sci, Lubbock, TX 79415 USA

Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Integrat Genom, Tohoku Med Megabank Org, Sendai, Miyagi 9808573, Japan  Kyushu Univ, Innovat Ctr Med Redox Nav, Fukuoka 8128582, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Div Fetomaternal Med Sci, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Oncol Pharm Practice & Sci, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Integrat Renal Replacement Therapy, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Med Sci, Grad Sch Biomed Engn, Sendai, Miyagi 9808574, Japan  Shubun Univ, Ichinomiya 4910938, Japan

siRNAgen Therapeut, Daejeon 34302, South Korea  Bioneer Corp, 8-11 Munpyeongseo Ro, Daejeon 34302, South Korea  Soonchunhyang Univ, Dept Pathol, Cheonan Hosp, Cheonan 31151, South Korea  Soonchunhyang Univ, Dept Internal Med, Cheonan Hosp, 31 Soonchunhyang 6 Gil, Cheonan 31151, South Korea  Soonchunhyang Univ, Coll Med, Inst Tissue Regenerat, Cheonan 31151, South Korea  Soonchunhyang Univ, Coll Med, BK21 FOUR Project, Cheonan 31151, South Korea

Univ Tennessee, Coll Med, Dept Physiol, Hlth Sci Ctr, Memphis, TN USA

Univ Tennessee, Hlth Sci Ctr, Dept Physiol, Memphis, TN 38163 USA  Univ Tennessee, Hlth Sci Ctr, Dept Ophthalmol, Memphis, TN USA  Univ Tennessee, Hlth Sci Ctr, Dept Anat & Neurobiol, Memphis, TN USA

Univ Idaho, Anim Vet & Food Sci Dept, Moscow, ID 83844 USA  HJ Baker & Bro LLC, Shelton, CT 06484 USA  Lallemand Inc USA, Milwaukee, WI 53218 USA

Oslo Univ Hosp, Expt Med Res Inst, Oslo, Norway  Univ Oslo, N-0407 Oslo, Norway  Univ Oslo, KG Jebsen Cardiac Res Ctr, N-0407 Oslo, Norway  Univ Oslo, Ctr Heart Failure Res, N-0407 Oslo, Norway  Bjorknes Coll, Oslo, Norway  Univ Oslo, Ulleval Hosp, Dept Cardiothorac Surg, N-0407 Oslo, Norway  Harvard Univ, Sch Med, Dept Genet, Boston, MA USA

Graduate School of Pharmaceutical Sciences, Teikyo Heisei University  Corres. Author: Katsuhiro Isoda at k.isoda@thu.ac.jp

Musashino Univ, Fac Pharm, Res Inst Pharmaceut Sci, Lab Bioanalyt Chem, 1-1-20 Shinmachi, Tokyo 2028585, Japan  LTT Biopharma Co Ltd, Minato Ku, Shiodome Bldg 3F,1-2-20 Kaigan, Tokyo 1050022, Japan

Univ Laval, Dept Anim Sci, Quebec City, PQ, Canada  Agr & Agri Food Canada, Sherbrooke Res & Dev Ctr, Sherbrooke, PQ, Canada  Univ Montreal, Dept Vet Biomed, St Hyacinthe, PQ, Canada

Univ Florida, Dept Appl Physiol & Kinesiol, Coll Hlth & Human Performance, Gainesville, FL USA  Univ Florida, Dept Phys Therapy, Coll Publ Hlth & Hlth Profess, Gainesville, FL USA  Univ Florida, Ctr Exercise Sci, Coll Hlth & Human Performance, Gainesville, FL USA  Univ Florida, Coll Med, Dept Surg, Div Vasc Surg & Endovasc Therapy, Gainesville, FL USA  Malcom Randall Vet Affairs Med Ctr, Gainesville, FL USA

Univ S Florida, Morsani Coll Med, USF Hlth Heart Inst, Tampa, FL 33620 USA  Univ S Florida, Dept Cell Biol Microbiol & Mol Biol, Tampa, FL 33620 USA  Univ S Florida, Dept Comparat Med, Tampa, FL 33620 USA  Washington Univ St Louis, Dept Pathol & Immunol, St Louis, MO USA  Washington Univ St Louis, Dept Med, St Louis, MO USA  H Lee Moffitt Canc Ctr & Res Inst, Tampa, FL USA  James A Haley Vet Hosp, Res Serv, Tampa, FL 33612 USA

Morinaga Milk Ind Co Ltd, Wellness & Nutr Sci Inst, 5-1-83 Higashihara, Zama, Kanagawa 2528583, Japan  Hokkaido Univ, Inst Promot Business Reg Collaborat, Ctr Food & Med Innovat Promot, Kita Ku, Kita 21,Nishi 11, Sapporo, Hokkaido 0010021, Japan  Hokkaido Univ, Grad Sch Med, Dept Obstet & Gynecol, Kita Ku, Kita 15,Nishi 7, Sapporo, Hokkaido 0608648, Japan

Morinaga Milk Ind Co Ltd, Wellness & Nutr Sci Inst, Zama, Kanagawa, Japan  Hokkaido Univ, Inst Promot Business Reg Collaborat, Ctr Food & Med Innovat Promot, Sapporo, Hokkaido, Japan

Univ Wisconsin Madison, Dept Dairy Sci, Madison, WI 53706 USA  Univ Bern, Vetsuisse Fac, Vet Physiol, Bern, Switzerland  Univ Wisconsin Marshfield, Dept Dairy Sci, Marshfield, WI USA

Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia pdwinte@emory.edu.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Wallace H Coulter Department of Biomedical Engineering, Emory University School of Medicine, Atlanta, Georgia.  Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.

Emory Univ, Sch Med, Div Pediat Nephrol, Dept Pediat, Atlanta, GA 30345 USA  Emory Univ, Sch Med, Emory Transplant Ctr, Dept Surg, Atlanta, GA 30345 USA  Emory Univ, Sch Med, Biostat Core, Dept Pediat, Atlanta, GA 30345 USA  Childrens Healthcare Atlanta, Atlanta, GA USA

Texas Tech Univ, Dept Anim & Food Sci, Lubbock, TX 79409 USA  USDA ARS, Livestock Issues Res Unit, Lubbock, TX 79403 USA  West Texas A&M Univ, Dept Agr Sci, Canyon, TX 79016 USA  Cactus Feeders, Amarillo, TX 79106 USA  Phileo Lesaffre Anim Care, Milwaukee, WI 53214 USA

Department of Diagnostic and Biomedical Sciences, SD, University of Texas Health Science Center at Houston, Houston, Texas, USA.

Shanghai Univ Tradit Chinese Med, Putuo Hosp, Dept Nephrol, Shanghai 200062, Peoples R China  Shanghai Univ Tradit Chinese Med, Putuo Hosp, Lab Renal Dis, Shanghai 200062, Peoples R China

Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Fac Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Univ N Carolina, Div Hematol, Dept Med, UNC Blood Res Ctr, Chapel Hill, NC 29599 USA  JR Sendai Hosp, Sendai, Miyagi, Japan  Katta Publ Gen Hosp, Shiroishi, Japan

School of Biomedical Sciences and Engineering, South China University of Technology, Guangzhou International Campus, Guangzhou, 511442, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    National Engineering Research Center for Tissue Restoration and Reconstruction, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Guangdong Provincial Key Laboratory of Biomedical Engineering, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Key Laboratory of Biomedical Materials and Engineering of the Ministry of Education, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang

Southern Med Univ, Nanfang Hosp, Dept Gastroenterol, Guangdong Prov Key Lab Gastroenterol, Guangzhou 510515, Guangdong, Peoples R China  Natl Univ Singapore, Yong Loo Lin Sch Med, Dept Physiol, Singapore 117597, Singapore

Kyungpook Natl Univ Hosp, BioMed Res Inst, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Kyungpook Natl Univ Hosp, Sch Med, Dept Urol, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Chilgok Hosp, Sch Med, Dept Urol, 807 Hoguk Ro, Daegu 41404, South Korea  CHA Univ, Dept Biomed Sci, 335 Pangyo Ro, Seongnam Si 13488, Gyeonggi, South Korea  Yeungnam Univ, Med Ctr, Dept Lab Anim Res Support Team, 170 Hyunchung Ro, Daegu 42415, South Korea  Cent Hosp, Dept Pathol, 480 Munsu Ro, Ulsan 44667, South Korea  Yeungnam Univ, Coll Med, Dept Urol, 170 Hyunchung Ro, Daegu 42415, South Korea

Univ Georgia, Dept Chem, Athens, GA 30602 USA  Univ North Carolina Chapel Hill, Dept Radiol, Chapel Hill, NC 27599 USA  Univ North Carolina Chapel Hill, Biomed Res Imaging Ctr, Chapel Hill, NC 27599 USA  Univ Georgia, Dept Pathol, Coll Vet Med, Athens, GA 30602 USA  Univ Georgia, Dept Pharmaceut & Biomed Sci, Coll Pharm, Athens, GA 30602 USA

Univ Rhode Isl, Coll Pharm, Dept Biomed & Pharmaceut Sci, Kingston, RI 02881 USA  Univ Cincinnati, James L Winkle Coll Pharm, Cincinnati, OH 45267 USA

Soochow Univ, Affiliated Hosp 1, Dept Nephrol, Suzhou 215006, Peoples R China  Soochow Univ, Affiliated Hosp 1, Dept Endocrinol, Suzhou 215006, Peoples R China

Soochow Univ, Dept Nephrol, Affiliated Hosp 1, Suzhou 215006, Peoples R China  Soochow Univ, Dept Endocrinol, Affiliated Hosp 1, Suzhou 215006, Peoples R China  Soochow Univ, Dept Rheumatol, Affiliated Hosp 1, Suzhou 215006, Peoples R China

Taneja College of Pharmacy, University of South Florida, Tampa, FL 33620, USA.  Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Division of Rheumatology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Medicine, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Pathology and Immunology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Morsani College of Medicine, University of South Florida, Tampa, FL 33620, USA.  Department of Biomedical Engineering, Washington University in St. Louis, St. Louis, MO 63130, USA.    Hua Pan  hpan@wustl.edu

Univ S Florida, Dept Pharmaceut Sci, Taneja Coll Pharm, Tampa, FL 33612 USA  Univ S Florida, USF Hlth Heart Inst, Tampa, FL 33602 USA  Washington Univ, Dept Med, Sch Med, St Louis, MO 63110 USA  Duke Univ, Sch Med, Durham, NC 27708 USA  John Cochran Vet Affairs Med Ctr, St Louis, MO 63106 USA  Altamira Therapeut Inc, Dover, DE 19901 USA

Mayo Clin, Div Nephrol & Hypertens, 200 First St SW, Rochester, MN 55905 USA  Shanghai Jiao Tong Univ, Sch Med, Shanghai Peoples Hosp 1, Dept Urol, Shanghai, Peoples R China

Univ Queensland, Sch Vet Sci, Cetacean Ecol & Acoust Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Agr & Food Sci, Wildlife Endocrinol Lab, Gatton, Qld 4343, Australia  SeaWorld Australia, Gold Coast, Qld 4217, Australia  Univ Queensland, Sch Vet Sci, Garton, Qld 4343, Australia  Univ Queensland, Australian Inst Bioengn & Nanotechnol, St Lucia, Qld, Australia

Univ Idaho, Dept Anim Vet & Food Sci, Moscow, ID 83843 USA  Univ Florida, Dept Anim Sci, Gainesville, FL 32611 USA  Washington State Univ, Dept Anim Sci, Pullman, WA 99164 USA

ARS USDA, Livestock Issues Res Unit, Lubbock, TX 79403 USA  Phibro Anim Hlth Corp, Teaneck, NJ USA

New England Aquarium, Anderson Cabot Ctr Ocean Life, Boston, MA 02110 USA  No Arizona Univ, Ctr Bioengn Innovat, Flagstaff, AZ 86011 USA

112 Withycombe Hall, Department of Animal and Rangeland Sciences, Oregon State University, Corvallis, USA.  2USDA, ARS, U.S. Meat Animal Research Center, Livestock Biosystems Unit, Clay Center, NE, USA.  3Eunice Kennedy Shriver National Institute of Child Health and Human Development, Bethesda, MD, USA.

Univ Virginia, Robert Berne Cardiovasc Res Ctr, Ctr Skeletal Muscle Res, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Mol Physiol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biol Phys, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biomed Engn, Charlottesville, VA USA  Univ Virginia, Dept Surg, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  Cent S Univ, Xiangya Hosp, Dept Cardiol, 87 Xiangya Rd, Changsha 410008, Hunan, Peoples R China  Dalian Med Univ, Dept Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Dalian Med Univ, Inst Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Nanjing Med Univ, Affiliate Hosp 1, Dept Infect Dis, 300 Guangzhou Rd, Nanjing 210029, Jiangsu, Peoples R China  Natl Jewish Hlth, Dept Med, Div Pulm Med, Denver, CO USA

Univ Kentucky, Ctr Res Environm Dis, Lexington, KY 40536 USA  Univ Texas Hlth Sci Ctr Tyler, Ctr Biomed Res, Tyler, TX 75708 USA  Sichuan Univ, West China Hosp Stomatol, State Key Lab Oral Dis, Chengdu 610041, Peoples R China  Univ Kentucky, Coll Med, Grad Ctr Nutr Sci, Lexington, KY 40536 USA  Univ Kentucky, Div Cardiovasc Med, Lexington, KY 40536 USA  Univ Kentucky, Grad Ctr Toxicol, Lexington, KY 40536 USA

Hans Knoell Inst, Leibniz Inst Nat Prod Res & Infect Biol, Res Grp Microbial Immunol, Beutenbergstr 11a, Jena, Germany  Univ Wurzburg, Dept Bioinformat, Bioctr, Wurzburg, Germany  Univ Calif Los Angeles, Lundquist Inst Biomed Innovat, David Geffen Sch Med, Harbor UCLA Med Ctr, Los Angeles, CA USA  Univ Wurzburg, Inst Hyg & Microbiol, Wurzburg, Germany  Dept Mol Biol, Lab Dr Wisplinghoff, Horbeller Str 18-20, Cologne, Germany  Univ Leipzig, Inst Immunol, Coll Vet Med, Ctr Biotechnol & Biomed BBZ,Mol Pathogenesis, Deutsch Pl 5, Leipzig, Germany

Comenius Univ, Fac Med, Inst Mol Biomed, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava 81108, Slovakia  Comenius Univ, Fac Nat Sci, Dept Mol Biol, Bratislava 84104, Slovakia  Univ Bergen, Dept Clin Med, N-5021 Bergen, Norway

Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, 81108 Bratislava, Slovakia.  Department of Paediatrics, National Institute of Children's Diseases and Faculty of Medicine, Comenius University in Bratislava, 83340 Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, 5021 Bergen, Norway.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, 81108 Bratislava, Slovakia.

Goryeb Childrens Hosp Atlantic Hlth, Dept Pediat, Morristown, NJ 07960 USA  Rutgers Canc Inst New Jersey, Div Pediat Hematol Oncol, 195 Little Albany St,4512, New Brunswick, NJ 08903 USA  Rutgers State Univ, Robert Wood Johnson Med Sch, Rutgers Grad Program Cellular & Mol Pharmacol, New Brunswick, NJ USA  Rutgers State Univ, Rutgers Canc Inst New Jersey, New Brunswick, NJ USA



Shanghai Jiao Tong Univ, Sch Med, Rui Jin Hosp, Dept Cardiol, Shanghai, Peoples R China  Shanghai Jiao Tong Univ, Sch Med, Inst Cardiovasc Dis, Shanghai, Peoples R China  Fudan Univ, Zhongshan Hosp, Dept Nephrol, Shanghai, Peoples R China

Ewha Womans Univ, Dept Life Sci, Seoul 120750, South Korea  Korea Univ, Dept Internal Med, Div Nephrol, Ansan Hosp, 516 Kojan Dong, Ansan 425020, Kyungki Do, South Korea  Inha Univ, Dept Pathol, Incheon, South Korea

Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Respiratory Medicine, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Diagnosis and Treatment of Chronic Kidney Diseases, Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine, Nanchang 330096, Jiangxi, China.  Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China. Electronic address: xiaoxiao.wan@outlook.com.

Univ Alcala, Fac Med, Dept Syst Biol, Physiol Unit, Madrid 28805, Spain  Inst Reina Sofia Invest Renal, Madrid, Spain  Inst Salud Carlos III, REDinREN, Madrid, Spain  Univ New Mexico, Hlth Sci Ctr, Dept Cell Biol & Physiol, Vasc Physiol Grp, Albuquerque, NM 87131 USA  Hosp Principe Asturias, Biomed Res Fdn, Madrid, Spain  Hosp Principe Asturias, Nephrol Dept, Madrid, Spain

Hosp Reg Univ Malaga, Inst Invest Biomed Malaga IBIMA, UGC Endocrinol & Nutr, Malaga 29009, Spain  Emerald Hlth Biotechnol, Cordoba, Spain  Symrise AG, Holzminden, Germany  IBIMA, Microscopy Platform, Malaga, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol,CIBERNED, Madrid, Spain  IRYCIS, Madrid, Spain  VivaCell Biotechnol GmbH, Dezlingen, Germany  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Madrid, Spain  Inst Maimonides Invest Biomed Cordoba, Cordoba, Spain  Univ Cordoba, Dept Biol Celular Fisiol & Inmunol, Cordoba 14004, Spain  Hosp Univ Reina Sofia, Cordoba, Spain

Department of Physiology, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Anatomy, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Biochemistry, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Systems Biology, The University of Texas MD Anderson Cancer Center, Houston, TX 77030, USA.

Department of Biomedical Science and Engineering, Gwangju Institute of Science and Technology, Gwangju 61005, Republic of Korea.  CNCure Biotech, Hwasun 58128, Republic of Korea.  Department of Cardiovascular Medicine, Regional Cardiocerebrovascular Center, Wonkwang University Hospital, Iksan 54538, Republic of Korea.

Department of Surgery, SUNY Upstate Medical University, 750 E Adams St., Suite 8141, Syracuse, NY, 13210, USA.  Yantai Yuhuangding Hospital, No 20 Yuhuangding East Road, Yantai, 264000, Shandong Province, China.  Department of Medicine, SUNY Upstate Medical University, Syracuse, NY, 13210, USA.  Department of Surgery, SUNY Upstate Medical University, 750 E Adams St., Suite 8141, Syracuse, NY, 13210, USA. cooneyr@upstate.edu.

Division of Nephrology and Hypertension, Mayo Clinic, Rochester, Minnesota.  Urology Department, Urology Research Institute, Organ Transplantation Center, West China Hospital, Sichuan University, Sichuan, China.  Department of Cardiovascular diseases, Mayo Clinic, Rochester, Minnesota.

St Louis Zoo, Reprod & Behav Sci, 1 Govt Dr, St Louis, MO 63110 USA  St Louis Zoo, Ungulate Dept, St Louis, MO USA

Chulalongkorn Univ, Fac Vet Sci, Dept Obstet Gynaecol & Reprod, Bangkok 10330, Thailand  Chulalongkorn Univ, Sch Agr Resources, Bangkok 10330, Thailand  Chulalongkorn Univ, Swine Reprod Res Unit, Bangkok 10330, Thailand  Univ Parma, Dept Vet Med Sci, I-43121 Parma, Italy

Univ Wisconsin, Dept Biol, Oshkosh, WI 54901 USA  Cincinnati Zoo & Bot Gardens, CREW, Cincinnati, OH 45220 USA  Ross Univ, Sch Med, Mirimar, FL USA  Univ Alaska Fairbanks, Fairbanks, AK USA

Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand.  Charoen Pokphand Foods Public Company Limited, Bangkok, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand.  Intervet (Thailand) Ltd., South Sathorn Rd., Yannawa, Sathorn, Bangkok, 10120, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand. Electronic address: Padet.t@chula.ac.th.

New England Aquarium, Res Dept, John H Prescott Marine Lab, Boston, MA 02110 USA  North Slope Borough, Dept Wildlife Management, Barrow, AK 99723 USA  Univ Alaska Fairbanks, Inst Arctic Biol, Fairbanks, AK 99775 USA

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Lab Chem Anal, B-9820 Merelbeke, Belgium  Pairi Daiza Fdn, B-7940 Brugelette, Belgium  Leibniz Inst Zoo & Wildlife Res, Dept Reprod Biol, PF 700430, D-10324 Berlin, Germany  RZSS Edinburgh Zoo, 134 Corstorphine Rd, Edinburgh EH12 6TS, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh EH11 4BN, Midlothian, Scotland  BHF Univ Edinburgh, Queens Med Res Inst, Ctr Cardiovasc Sci, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland

Univ Parma, Dept Vet Sci, Via Taglio, Parma, Italy  Ambulatorio Vet Belvedere, Reggio Emilia, Italy  Univ Torino, Dept Vet Sci, Via Leonardo da Vinci, Grugliasco, TO, Italy  Tai Wai Small Anim & Exot Hosp, Lap Wo Bldg, Sha Tin, Hong Kong, Peoples R China

Univ Minnesota, Dept Expt & Clin Pharmacol, Minneapolis, MN 55455 USA  Makerere Univ John Hopkins Univ Res Collaborat, Kampala, Uganda  Univ Minnesota, Dept Surg, Minneapolis, MN 55455 USA  Univ Witwatersrand, Sch Clin Sci, Durban, South Africa  Univ North Carolina Chapel Hill, Div Pharmacotherapy & Expt Therapeut, Chapel Hill, NC USA  Johns Hopkins Univ, Dept Pathol, Baltimore, MD USA  Johns Hopkins Univ, Dept Med, Baltimore, MD USA  Makerere Univ, Dept Coll Hlth Sci, Kampala, Uganda

New England Aquarium, John H Prescott Marine Lab, 1 Cent Wharf, Boston, MA 02110 USA

Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA. Electronic address: kozlowski@stlzoo.org.  Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA.  University of Kentucky, Lexington, KY 40506, USA.  Ungulate Department, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA.  Saint Louis Zoo WildCare Park, Saint Louis Zoo, 12385 Larimore Rd, Saint Louis, MO 63138, USA.

Univ Washington, Dept Biol, Ctr Conservat Biol, Box 351800, Seattle, WA 98195 USA  Wildlife Inst India, Dehra Dun 248001, Uttar Pradesh, India

Tufts Univ, Medford, MA 02155 USA  USDA, Natl Wildlife Res Ctr, Predator Res Facil, Millville, UT 84326 USA

Univ Sao Paulo, Inst Biosci, Dept Physiol, BR-05508090 Sao Paulo, SP, Brazil  Sao Paulo State Univ, Coll Agr & Vet Sci, Dept Anim Morphol & Physiol, BR-14884900 Jaboticabal, SP, Brazil  Natl Inst Sci & Technol Comparat Physiol, INCT Fisiol Comparada, Jaboticabal, Brazil  No Arizona Univ, Dept Biol Sci, Ctr Bioengn Innovat, Box 5640, Flagstaff, AZ 86011 USA

Chinese Peoples Liberat Army Gen Hosp, Anesthesia & Operat Ctr, Beijing 100853, Peoples R China  Beijing Mil Command, Gen Hosp, Dept Anesthesiol, Beijing 100700, Peoples R China  Chinese Peoples Liberat Army, Air Force Gen Hosp, Dept Neurosurg, Beijing 100142, Peoples R China  Chengde Mdical Univ, Affiliated Hosp, Dept Anesthesiol, Chengde 067000, Peoples R China

Univ Louisville, Dept Anat Sci & Neurobiol, Louisville, KY 40202 USA  Univ Louisville, Kentucky Spinal Cord Injury Rehabil Ctr, Louisville, KY 40202 USA

Univ Penn, Inst Translat Med & Therapeut, Dept Syst Pharmacol & Translat Therapeut, Perelman Sch Med, Philadelphia, PA 19104 USA  Childrens Hosp Philadelphia, Div Gastroenterol Hepatol & Nutr, Philadelphia, PA 19104 USA  Univ Penn, Dept Genet, Philadelphia, PA 19104 USA

Inst Politecn Nacl, Ctr Invest & Estudios Avanzados, Dept Toxicol, Av Inst Politecn Nacl 2508, Mexico City 07360, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Med Genom & Toxicol Ambiental, Mexico City, DF, Mexico  Hosp Gen Mexico City, Serv Cardiol, Mexico City, DF, Mexico  Inst Politecn Nacl, Dept Biociencias & Ingn, Ctr Interdisciplinario Invest & Estudios Medio Am, Mexico City, DF, Mexico  Claustro Univ Chihuahua, Direcc Invest & Posgrad, Chihuahua, Mexico

Univ Louisville, Dept Anat Sci & Neurobiol, 511 South Floyd St,MDR Bldg,Room 111, Louisville, KY 40202 USA  Univ Louisville, Kentucky Spinal Cord Injury Res Ctr, Louisville, KY 40202 USA

Division of Rheumatology, Department of Internal Medicine, University of Michigan, Ann Arbor, Michigan, USA.  Department of Pharmaceutical Sciences, College of Pharmacy, University of Michigan, Ann Arbor, Michigan, USA.

Univ Turin, Dept Med Sci, Lab Canc Immunogenet, Turin, Italy  Int Ctr Genet Engn & Biotechnol, Trieste, Italy

Univ Jaume 1, Area Psicobiol, Castellon de La Plana 12071, Spain

Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Omaha, NE USA  North South Univ, Dept Pharmaceut Sci, Dhaka, Bangladesh  BRAC Univ, Dept Pharm, Dhaka, Bangladesh  Seoul Natl Univ, Seoul, South Korea  Washington Univ, Sch Med St Louis, St Louis, MO USA  East West Univ, Dept Pharm, Dhaka, Bangladesh

Univ Warwick, Warwick Med Sch, Div Biomed Sci, Cell & Dev Biol, Warwick CV2 2DX, England  GlaxoSmithKline, Clin Pharmacol Modeling & Simulat, King Of Prussia, PA 19406 USA  Univ Hosp Coventry & Warwickshire, Matern Directorate, Coventry CV2 2DX, W Midlands, England  Trevena Inc, Clin Dev & Quantitat Sci, Chesterbrook, PA USA

Gannan Med Univ, Affiliated Hosp 1, Hematol Dept, Ganzhou, Jiangxi, Peoples R China  Jinggangshan Univ, Affiliated Hosp, Hematol Dept, Jian, Jiangxi, Peoples R China  Gannan Med Univ, Coll Pharm, Ganzhou 341000, Jiangxi, Peoples R China  Gannan Med Univ, Affiliated Hosp 1, Qual Control Dept, Ganzhou 341000, Jiangxi, Peoples R China

Univ Pittsburgh, Med Ctr, Dept Surg, Pittsburgh, PA 15232 USA  Univ Pittsburgh, Med Ctr, Dept Pharmacol & Chem Biol, Pittsburgh, PA 15232 USA

Columbia Univ Coll Phys & Surg, Dept Physiol & Cellular Biophys, Clyde & Helen Wu Ctr Mol Cardiol, New York, NY 10032 USA  Montpellier Univ, PhyMedExp, INSERM, CNRS,CHRU Montpellier, F-34295 Montpellier, France  Philadelphia Coll Osteopath Med, Dept Biomed Sci, Philadelphia, PA USA  Montpellier Univ, Med Intens Care Unit, F-34295 Montpellier, France  Montpellier Univ, Hlth Care Ctr, F-34295 Montpellier, France  Montpellier Univ, St Eloi Dept Anesthesiol & Crit Care Med, F-34295 Montpellier, France  Montpellier Univ, Arnaud de Villeneuve Physiol Dept, F-34295 Montpellier, France

Department of Biology, University of Pennsylvania, Philadelphia, Pennsylvania 19104-6018, USA. havekesr@sas.upenn.edu

North South Univ, Dept Pharmaceut Sci, Dhaka, Bangladesh  Khulna Univ, Sch Life Sci, Pharm Discipline, Khulna, Bangladesh

Cincinnati Childrens Hosp Med Ctr, Dept Pediat, Div Pulm Med, Cincinnati, OH 45229 USA  Univ Tennessee, Ctr Hlth Sci, Dept Physiol, Memphis, TN 38163 USA  Emory Univ, Dept Pediat, Atlanta, GA 30322 USA  St Jude Childrens Res Hosp, Dept Pharmaceut Sci, Memphis, TN 38105 USA

Natl Univ Ireland Univ Coll Cork, Dept Pharmacol & Therapeut, Sch Med, Sch Pharm, Cork, Ireland  Univ Leipzig, Dept Obstet, D-04109 Leipzig, Germany  Univ Leipzig, Dept Pediat Surg, D-04109 Leipzig, Germany  Heidelberg Univ, Inst Expt & Clin Pharmacol & Toxicol, Med Fac Mannheim, Mannheim, Germany  Univ Bonn, Dept Internal Med 1, Bonn, Germany  Intelligent Pharma SL, Computat Chem Dept, Barcelona, Spain

Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Graduate Institute of Clinical Medical Sciences, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Department of Anesthesiology, Chang Gung Memorial Hospital, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Chinese Herbal Medicine Research Team, Healthy Aging Research Center, Chang Gung University, Taoyuan 333, Taiwan.  School of Pharmacy, College of Pharmacy, China Medical University, Taichung 404, Taiwan; Chinese Medicine Research and Development Center and Center for Molecular Medicine, China Medical University Hospital, Taichung 404, Taiwan.  Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung 807, Taiwan; Cancer Center, Kaohsiung Medical University Hospital

Chinese Acad Sci, South China Inst Stem Cell Biol & Regenerat Med, Guangzhou Inst Biomed & Hlth, CAS Key Lab Regenerat Biol, Guangzhou 510630, Peoples R China  Chinese Acad Sci, South China Inst Stem Cell Biol & Regenerat Med, Guangdong Prov Key Lab Stem Cell & Regenerat Med, Guangzhou Inst Biomed & Hlth, Guangzhou 510630, Peoples R China  Univ Chinese Acad Sci, Beijing 100049, Peoples R China  Guangzhou Med Univ, GIBH GMU Joint Sch Biol Sci, Guangzhou 511436, Peoples R China  Guangzhou Regenerat Med & Hlth Guangdong Lab, Guangzhou 510005, Peoples R China

Chinese Acad Sci, Shenzhen Inst Adv Technol, Shenzhen Key Lab Neuropsychiat Modulat, CAS Ctr Excellence Brain Sci, Shenzhen 518055, Peoples R China  Chinese Acad Sci, Shanghai Inst Biol Sci, Inst Neurosci, State Key Lab Neurosci,CAS Ctr Excellence Brain S, Shanghai 200031, Peoples R China

Chinese Univ Hong Kong, Dept Med & Therapeut, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Sch Biomed Sci, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Shenzhen Res Inst, Shenzhen, Peoples R China  Shanghai Jiao Tong Univ, Sch Med, Renji Hosp, Dept Liver Surg, Shanghai, Peoples R China  Chinese Univ Hong Kong, Dept Anat & Cellular Pathol, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, State Key Lab Digest Dis, Hong Kong, Hong Kong, Peoples R China  Sun Yat Sen Univ, Diabet Ctr, Affiliated Hosp 8, Shenzhen, Peoples R China  Sun Yat Sen Univ, Dept Endocrinol, Affiliated Hosp 8, Shenzhen, Peoples R China

Istanbul Univ, Dept Biol, Fac Sci, Istanbul, Turkey

Ctr Invest & Tecnol Agroalimentaria Aragon CITA, Unidad Prod & Sanidad Anim, Avda Montanana 930, Zaragoza 50059, Spain  CITA Univ Zaragoza, Inst Agroalimentario Aragon IA2, Zaragoza, Spain

IRCCS, San Gallicano Dermatol Inst, Lab Cutaneous Physiopathol, Via Elio Chianesi 53, Rome, Italy  IRCCS, San Gallicano Dermatol Inst, Integrated Ctr Metabol Res, Via Elio Chianesi 53, Rome, Italy  IRCCS, San Gallicano Dermatol Inst, Dept Plast & Reconstruct Surg, Rome, Italy

Univ Barcelona, Dept Cell Biol Physiol & Immunol, Avda Diagonal 643, E-08028 Barcelona, Spain

Univ Seville, Inst Biomed Sevilla, CSIC, IBiS,HUVR,Junta Andalucia, Avda Manuel Siurot S-N, Seville 41013, Spain  Univ Seville, Dept Bioquim Med & Biol Mol & Inmunol, Seville, Spain  CSIC, Inst Grasa, Plant Prot Grp, Seville, Spain  Univ Seville, Fac Quim, Dept Ingn Quim, Seville, Spain  Hosp Univ Virgen del Rocio, Dept Bioquim Clin, Unidad Gest Labs, Seville, Spain

Univ Seville, Junta Andalucia, CSIC, Inst Biomed Sevilla,IBiS,HUVR, Seville 41013, Spain  Univ Seville, Dept Bioquim Med & Biol Mol & Inmunol, Seville 41009, Spain  CSIC, Inst Grasa, Plant Prot Grp, Seville 41013, Spain  Univ Pablo de Olavide, Dept Biol Mol & Ingn Bioquim, Area Nutr & Bromatol, Ctra Utrera Km 1, Seville 41013, Spain  CSIC, Cell Biol Unit, Inst Grasa, Seville 41013, Spain  Hosp Univ Virgen del Rocio, Dept Bioquim Clin, Unidad Gest Lab, Seville 41013, Spain

Univ Litoral, Sch Biochem, Dept Biochem, Santa Fe, Argentina



Centre for Ornithology, School of Biosciences, College of Life and Environmental Sciences, University of Birmingham, Birmingham, United Kingdom.

Univ Basel, Neurobiol Lab Brain Aging & Mental Hlth, CH-4012 Basel, Switzerland  Univ Basel, Psychiatr Univ Clin, CH-4012 Basel, Switzerland  Univ Strasbourg, INSERM U1119, Batiment Fac Med 3, FMTS, F-67000 Strasbourg, France

Division of Pulmonary Biology, Cincinnati Children's Hospital Medical Center, University of Cincinnati, Ohio, USA. Noah.Hillman@cchmc.org

Univ Complutense, Fac Med, Dept Pharmacol, E-28040 Madrid, Spain  Ctr Invest Biomed Salud Mental CIBERSAM, Madrid, Spain  Hosp 12 Octubre, Inst Invest Sanitaria, Madrid, Spain  Inst Univ Invest Neuroquim UCM, Madrid, Spain  Univ Complutense, Fac Med, Dept Psychiat, E-28040 Madrid, Spain  Univ Cadiz, Dept Neurosci, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain

Laboratory of Toxicology, Faculty of Sciences, University of Vigo, Las Lagunas S/n, 32004 Ourense, Spain.  Department of Pharmacology, Toxicology and Legal and Forensic Medicine, Veterinary Faculty, University of Cordoba, 14071, Cordoba, Spain.  Department of Comparative Pathology, Faculty of Veterinary Medicine, University of Cordoba, 14071 Cordoba, Spain.  Laboratory of Toxicology, Faculty of Sciences, University of Vigo, Las Lagunas S/n, 32004 Ourense, Spain. Electronic address: lafuente@uvigo.es.

Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Okayama Univ, Grad Sch Med Dent & Pharmaceut Sci, Dept Gastroenterol & Hepatol, Okayama 7008530, Japan  Okayama Univ, Grad Sch Med Dent & Pharmaceut Sci, Dept Prevent Dent, Okayama 7008530, Japan  Univ Tokushima, Grad Sch, Inst Hlth Biosci, Dept Prevent Dent, Tokushima, Japan

Univ Wisconsin, Sch Vet Med, Dept Comparat Biosci, Madison, WI 53706 USA  Univ Georgia, Dept Vet Biosci & Diagnost Imaging, Athens, GA 30602 USA  Michigan State Univ, Neurosci Program, E Lansing, MI 48824 USA

Okayama Univ, Grad Sch Med Dent & Pharmaceut Sci, Dept Pharmacol, Okayama 7008558, Japan  Shujitsu Univ, Sch Pharm, Dept Pharmacol, Okayama, Japan

Univ Cagliari, Dept Life & Environm Sci, Cagliari, Italy  Univ Cagliari, Dept Biomed Sci, Univ Campus,SP 8, I-09042 Cagliari, Italy  Univ Vienna, Dept Neurobiol, Vienna, Austria  Pinnacle Biomed Res Inst, Bhopal, India

Inst Invest Sanit Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn & Aerosp Engn, Leganes, Spain  Univ Cadiz, Dept Psychol, Psychobiol Area, Neuropsychopharmacol & Psychobiol Res Grp, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IIS Imas12,IUIN, Madrid, Spain  Univ Complutense UCM, Dept Child & Adolescent Psychiat, Hosp Gen Univ Gregorio Maranon, Sch Med, Madrid, Spain  Univ Isabel I, Fac Ciencia & Tecnol, Burgos, Spain  CNIC, Madrid, Spain

Univ Calif San Diego, Scripps Inst Oceanog, Div Marine Biol Res, La Jolla, CA 92093 USA  Univ Calif San Diego, Dept Bioengn, La Jolla, CA 92093 USA

1 - Plovdiv University “Paisii Hilendarski”, Faculty of Biology, Department of Biochemistry & Microbiology, 4000 Plovdiv, 24, Tsar Asen, Str, BULGARIA 2 - Plovdiv University “Paisii Hilendarski”, Centre of Technologies, 4000 Plovdiv, 24, Tsar Asen, Str, BULGARIA 3 - Medical University of Plovdiv, Faculty of Pharmacy, Department of Medical Biochemistry, 4002 Plovdiv, BULGARIA 4 - Medical University - Plovdiv, Faculty of Pharmacy, Department of Pharmacognosy and Pharmaceutical Chemistry, 4002 Plovdiv, BULGARIA *Corresponding author: ilievini@abv.bg

CSIC, UAM, Inst Invest Ciencias Alimentac CIAL, Calle Nicolas Cabrera 9, E-28049 Madrid, Spain  Univ Complutense Madrid, Dept Internal Med & Anim Surg, Sch Vet Sci, Hlth Surveillance Ctr VISAVET, Puerta Hierro Ave, Madrid 28040, Spain  Univ Complutense Madrid, Fac Vet, Av Puerta Hierro S-N, E-28040 Madrid, Spain  CSIC, UAM, CBMSO, Calle Nicolas Cabrera 1, E-28049 Madrid, Spain

Pukyong Natl Univ, Dept Food Sci & Nutr, 599-1 Daeyeon 3 Dong, Busan 608737, South Korea  Pukyong Natl Univ, Inst Fisheries Sci, Busan 619911, South Korea  Dongwon F&B, Seoul 06775, South Korea

Department of Crop and Forest Sciences, University of Lleida-Agrotenio Center, Av. Al. Rovira Roure 191, 25198 Lleida, Spain.  Laboratori de Sanitat Vegetal, Departament d'Agricultura, Ramadera i Pesca, Generalitat de Catalunya, 25198 Lleida, Spain.

Univ Complutense Madrid, Fac Med, Dept Pharmacol & Toxicol, Madrid, Spain  Hosp 12 Octubre Imas12, Inst Hlth Res, Madrid, Spain  Univ Inst Res Neurochem UCM, Madrid, Spain  Hosp Gregorio Maranon, Biomed Res Networking Consortium Mental Hlth CIBE, Pabellon Gobierno 1 Planta C Dr Esquerdo 46, Madrid 28007, Spain  Hosp Clin San Carlos IdISSC, Sanitary Res Inst, Ave Prof Martin Lagos S-N, Madrid 28040, Spain  Univ Complutense Madrid, Fac Med, Dept Psychiat & Med Psychol, Ciudad Univ S-N, E-28040 Madrid, Spain

Norwegian Univ Sci & Technol NTNU, Dept Biol, N-7491 Trondheim, Norway

Inst Invest Sanitaria Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioingn & Ingn Aeroespacial, Leganes, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Psychobiol Area, Dept Psychol, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Dept Neurosci, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IUIN,IIS Imas12, Madrid, Spain  Univ Complutense Madrid, Dept Child & Adolescent Psychiat, Inst Psychiat & Mental Hlth, Hosp Gen Univ Gregorio Maranon,Sch Med, Madrid, Spain  CNIC, Ctr Nacl Invest Cardiovasc, Madrid, Spain

Instituto de Investigacion Sanitaria Gregorio Maranon, Madrid, Spain.  CIBER de Salud Mental (CIBERSAM), Madrid, Spain.  Department of Pharmacology and Toxicology, School of Medicine, Universidad Complutense (UCM), IIS Imas12, IUIN, Madrid, Spain.  Neuropsychopharmacology and Psychobiology Research Group, Psychobiology Area, Department of Psychology, Universidad de Cadiz, Puerto Real (Cadiz), Spain.  Instituto de Investigacion e Innovacion en Ciencias Biomedicas de Cadiz, INiBICA, Hospital Universitario Puerta del Mar, Cadiz, Spain.  Departamento de Bioingenieria e Ingenieria Aeroespacial, Universidad Carlos III de Madrid, Leganes, Spain.  Centro Nacional de Investigaciones Cardiovasculares, CNIC, Madrid, Spain.  High Performance Research Group in Physiopathology and Pharmacology of the Digestive System (NeuGut), University Rey Juan Carlos (URJC), Alcorcon, Spain.

Chitkara College of Pharmacy, Chitkara University, Rajpura, Punjab, India.  School of Health Sciences & Technology, University of Petroleum and Energy Studies, Bidholi 248007, Dehradun, Uttarakhand, India.  Department of Pharmacology, Bromatology and Toxicology, Faculty of Pharmacy and Biochemistry, Universidad Nacional Mayor de San Marcos, Lima, Peru.  E-Health Research Center, Universidad de Ciencias y Humanidades, Lima, Peru.  Pharmacy Practice Research Unit, Clinical Pharmacy Department, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Department of Pharmaceutical Chemistry and Pharmacognosy, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Substance Abuse and Toxicology Research Center, Jazan University, Jazan, Saudi Arabia.  Department of Pharmacy Practice, Faculty of Pharmacy, Jazan University, P.O. Box 114-45124, Jazan, Saudi Arabia.  Department of Biology, College of Science, Princess Nourah bint Abdulrahman University, P.O. Box 84428, Riyadh 11671, Saudi Arabia.  Department o

Department of Meat and Fat Technology, Prof. Waclaw Dabrowski Institute of Agriculture and Food Biotechnology - State Research Institute, 02-532, Warsaw, Poland  b  Department of Food Gastronomy and Food Hygiene, Institute of Human Nutrition Sciences, Warsaw University of Life Sciences-SGGW, 02-776, Warsaw, Poland

Department of Animal Biosciences, University of Guelph, Guelph, Ontario N1G2W1, Canada. Electronic address: chanlon@uoguelph.ca.  Department of Animal Biosciences, University of Guelph, Guelph, Ontario N1G2W1, Canada.

Department of Poultry Science, College of Agriculture, Auburn University, Auburn, AL 38649, USA; Department of Animal Biosciences, Ontario Agricultural College, University of Guelph, Guelph, ON, Canada. Electronic address: chanlon@uoguelph.ca.  Department of Agricultural, Food, and Nutritional Science, University of Alberta, Edmonton, AB, Canada.  Department of Animal Biosciences, Ontario Agricultural College, University of Guelph, Guelph, ON, Canada.

Gifu Univ, United Grad Sch Vet Sci, 1-1 Yanagido, Gifu 5011193, Japan  Obihiro Univ Agr & Vet Med, Dept Vet Med, Inada Cho, Obihiro, Hokkaido 0808555, Japan  Obihiro Univ Agr & Vet Med, Grad Sch Anim & Food Hyg, Inada Cho, Obihiro, Hokkaido 0808555, Japan

Univ Zurich, Clin Zoo Anim Exot Pets & Wildlife, Zurich, Switzerland  Univ Zurich, Dept Evolutionary Biol & Environm Studies, Zurich, Switzerland  Toronto Zoo, Scarborough, ON, Canada  Seychelles Isl Fdn, Victoria, Mahe, Seychelles  Univ Zurich, Zool Museum, Zurich, Switzerland

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Dept Obstet & Gynecol, Olson Ctr Womens Hlth, Omaha, NE 68198 USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan 47000, Peoples R China  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE 68198 USA  Heartland Ctr Reprod Med, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Munroe Meyer Inst, Omaha, NE 68198 USA  Chinese Acad Sci, Inst Zool, Key Lab Anim Ecol & Conservat Biol, Beijing 100101, Peoples R China  Wenzhou Univ, Coll Life & Environm Sci, Wenzhou 325035, Peoples R China  Univ Nebraska Med Ctr, Biochem & Mol Biol, Omaha, NE 68198 USA  Univ Penn, Dept Obstet & Gynecol, Philadelphia, PA 19104 USA

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Olson Ctr Womens Hlth, Dept Obstet & Gynecol, Omaha, NE USA  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan, Hubei, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 3, Guangdong Prov Key Lab Liver Dis Res, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 8, Dept Obstet & Gynecol, Shenzhen, Peoples R China  Heartland Ctr Reprod Med PC, Omaha, NE USA  Vet Affairs Nebraska Western Iowa Hlth Care Syst, Omaha, NE USA

Nippon Vet & Life Sci Univ, Dept Vet Med, Tokyo 1808602, Japan  NOSAI Minami, Niikappu, Hokkaido 0530021, Japan  Obihiro Univ Agr & Vet Med, Dept Clin Vet Sci, Obihiro, Hokkaido 0808555, Japan

Department of Nursing, Faculty of Nursing and Welfare Sciences, Fukui Prefectural University, Japan. Electronic address: mizutani@fpu.ac.jp.  Department of Obstetrics and Gynecology, Faculty of Medical Sciences, University of Fukui, Japan.  Department of Food Science and Technology, National Fisheries University, Japan.  Department of Nursing, Faculty of Nursing and Welfare Sciences, Fukui Prefectural University, Japan.

Vrije Univ Amsterdam, Van der Boechorstr 7, Amsterdam, Netherlands  Leiden Univ, Leiden, Netherlands  Univ New Mexico, Albuquerque, NM 87131 USA

School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: stecot@arizona.edu.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA; Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, AZ 85721, USA.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: Juliana.dixon@utsouthwestern.edu.  Centre ValBio, Ranomafana, Ifanadiana, Madagascar.  Department of Zoology and Animal Biodiversity, University of Antananarivo, Antananarivo, Madagascar.  Institute of Evolutionary Biology (IBE-UPF CSIC), Barcelona, Spain.  PhD programs in Anthropology and Biology, The Graduate Center of the City University 

Univ Alberta, Dept Agr Food & Nutr Sci, Edmonton, AB T6G 2P5, Canada  Univ Guelph, Dept Anim Biosci, Guelph, ON N1G 2W1, Canada

Point Defiance Zoo & Aquarium, Tacoma, WA USA  St Louis Zoo, AZA Reprod Management Ctr, One Govt Dr, St Louis, MO 63110 USA

State University of Ceara, Brazi; University of Illinois, USA

Univ Texas Hlth Sci Ctr Med Sch Houston, Houston, TX USA  UTHlth Mem Hermann Canc Ctr TMC, Houston, TX USA

Canisius Coll, Dept Biol, Buffalo, NY 14208 USA  Canisius Coll, Dept Anim Behav Ecol & Conservat, Buffalo, NY 14208 USA

Laboratorio de Biologia y Quimica Atmosferica, Departamento de Ciencias Ambientales, Instituto de Ciencias de la Atmosfera y Cambio Climatico, Universidad Nacional Autonoma de Mexico, Ciudad de Mexico 04510, Mexico.  Laboratory of Psychoimmunology, National Institute of Psychiatry Ramon de la Fuente Muniz", Mexico City 14370, Mexico.

Alaska SeaLife Ctr, 301 Railway Ave, Seward, AK 99664 USA  Alaska Dept Fish & Game, 1255 W 8th St, Juneau, AK 99801 USA

Doctor Peset Univ Hosp, Med Oncol Dept, Valencia 46017, Spain  Hosp Ctr Wallonie Picardy, Med Oncol Dept, B-7500 Tournai, Belgium  Univ Valencia, Frailty Res Organized Grp, Valencia 46010, Spain  Univ Valencia, Dept Nursing, Valencia 46010, Spain

Mississippi State Univ, Dept Biochem Mol Biol Entomol & Plant Path, Starkville, MS 39762 USA  Mississippi State Univ, Dept Wildlife Fisheries & Aquaculture, Starkville, MS 39762 USA

Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Chem Anal Lab, Merelbeke, Belgium  Pairi Daiza Pairi Daiza Fdn, Brugelette, Belgium  Univ Edinburgh, MRC Ctr Reprod Hlth, Edinburgh, Midlothian, Scotland  Edinburgh Zoo, Royal Zool Soc Scotland, Edinburgh, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Reprod Obstet & Herd Hlth, Merelbeke, Belgium  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China

Centre for Ecological Sciences, Indian Institute of Science, Bengaluru 560012, India.  Centre for Ecological Sciences, Indian Institute of Science, Bengaluru 560012, India. Electronic address: mthaker@iisc.ac.in.

School of Wildlife  Forensic and Health, NDVSU,  Jabalpur, Madhya Pradesh,  India; Department of Veterinary  Physiology, NDVSU, Jabalpur,  Madhya Pradesh, India;  Department of Veterinary  Surgery and Radiology, NDVSU,  Jabalpur, Madhya Pradesh,  India

Auburn Univ, Sch Forestry & Wildlife Sci, 602 Duncan Dr, Auburn, AL 36849 USA  Auburn Univ, Coll Vet Med, Dept Pathol, Auburn, AL 36849 USA



College of Forestry and Wildlife Sciences, Auburn University, 602 Duncan Dr, Auburn, AL, 36849, USA    Monet A. Gomes, Stephen S. Ditchkoff, Sarah Zohdy, William D. Gulsby, Todd D. Steury & Chad H. Newbolt    Department of Pathobiology, College of Veterinary Medicine, Auburn University, 1010 Wire Rd, Auburn, AL, 36849, USA    Sarah Zohdy

Millikin Univ, Biol Dept, 1184 West Main St, Decatur, IL 62522 USA  Utah State Univ, Dept Biol, 5305 Old Main Hill, Logan, UT 84322 USA

Smithsonian-Mason School of Conservation & Department of Biology, George Mason University, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., Flagstaff, AZ 86011, USA.  Fisheries and Oceans Canada, Arctic Aquatic Research Division, 501 University Crescent, Winnipeg, MB R3T 2N6, Canada.  Marine Mammal Institute, Fisheries and Wildlife Department, Oregon State University, Newport, OR 97365, USA.  Greenland Institute of Natural Resources, Strandgade 91,2, DK-1401 Copenhagen K, Denmark.

Cardiff Univ, Sch Biosci, Cardiff CF10 3AX, S Glam, Wales

Univ Copenhagen, Fac Hlth & Med Sci, Dept Expt Med, Copenhagen, Denmark

Shizuoka Prefectural Res Inst Anim Ind, Swine & Poultry Res Ctr, Swine & Poultry Dept, Kikugawa, Shizuoka, Japan  Tokyo Univ Agr & Technol, Lab Vet Pathol, Fuchu, Tokyo, Japan

Neurosci Inst Cavalieri Ottolenghi NICO, Reg Gonzole 10, I-10043 Turin, Italy  Univ Tours, UMR Physiol Reprod & Comportements, Inst Natl Rech Agr Alimentat & Environm INRAE, CNRS,Inst Francais Cheval & Equitat IFCE, F-37380 Nouzilly, France  Univ Torino, Dept Neurosci Rita Levi Montalcini, Lab Neuroendocrinol, Via Cherasco 15, I-10125 Turin, Italy  Univ Torino, Dept Vet Sci, Largo Braccini 2, I-10095 Turin, Italy  Univ Nacl Educ Distancia UNED, Dept Psychobiol, C Juan del Rosal 10, Madrid 28040, Spain

Department of Veterinary Clinical Sciences, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Louisiana Animal Disease Diagnostic Laboratory, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Department of Pathobiological Sciences, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Mississippi Aquarium, Gulfport, MS 39501, USA.  Clinic for Birds, Reptiles, Amphibians, and Fish, Justus Liebig University Giessen, 35392 Giessen, Germany.

Aarhus Univ, Dept Clin Med, Heart Dis, Aarhus, Denmark  Ctr Nacl Invest Cardiovasc Carlos III CNIC, Madrid, Spain  Aarhus Univ, Dept Anim Sci, Aarhus, Denmark

State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of Public Health, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China. Electronic address: huangboxiannj@163.com.  Clinical Research Center for Reproduction and Genetics in Hunan Province, Reproductive and Genetic Hospital of CITIC-Xiangya, Changsha, China. Electronic address: tanyueqiu@csu.edu.cn.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of P

Disneys Anim Kingdom, Anim Sci & Environm, 1200 N Savannah Circle East, Lake Buena Vista, FL 32830 USA

Indian Inst Sci, Ctr Ecol Sci, Bangalore 560012, Karnataka, India

Fisheries Department, College of Fisheries and Ocean Sciences, University of Alaska Fairbanks, Juneau, Alaska, United States of America.  Cascadia Research, Olympia, Washington, United States of America.  Ocean Associates Inc., on Contract to NOAA Southwest Fisheries Science Center, La Jolla, California, United States of America.  Marine Mammal Program, Makah Fisheries Management, Neah Bay, Washington, United States of America.

Univ Sao Paulo, Inst Biosci, Dept Physiol, Rua Matao 14, BR-05508090 Sao Paulo, SP, Brazil  Sao Paulo State Univ, Coll Agr & Vet Sci, Dept Anim Morphol & Physiol, BR-14884900 Jaboticabal, SP, Brazil  No Arizona Univ, Dept Biol Sci, Box 5640, Flagstaff, AZ 86011 USA  George Mason Univ, Dept Biol, Fairfax, VA 22030 USA  George Mason Univ, Smithsonian Mason Sch Conservat, Fairfax, VA 22030 USA

School of Biological Sciences, Georgia Institute of Technology, Atlanta, Georgia, USA 2,*Warm Springs Fish Technology Center, U.S. Fish and Wildlife Service, Warm Springs, Georgia, USA

Helen Wills Neuroscience Institute, University of California, Berkeley, California.  Department of Psychology, University of California, Berkeley, California.  Department of Integrative Biology, University of California, Berkeley, California.  Graduate Group in Endocrinology, University of California, Berkeley, California.

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK 99775, USA.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith Missoula, MT 59801, USA.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester M13 9PT , UK.  Department of Biological Sciences, Northern Arizona University, Flagstaff, Arizona 86011, USA.  Department of Biology, Colorado State University, 1878 Campus Delivery Fort Collins, CO 80523, USA.

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA. Helen.Chmura@usda.gov.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith, Missoula, MT, 59801, USA. Helen.Chmura@usda.gov.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester, M13 9PT, UK.  Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Northern Arizona University, Department of Biological Sciences, 227 Building 21, 617S Beaver, Flagstaff, AZ, 86011, USA.  Department of Physiology, Anatomy, and Genetics, Le Gros Clark Building, University of Oxford, South Parks Road, Oxford, OX1 3QX, UK.  Department of Biology, Colorado State University, 1878 Campus Delivery, Fort Collins, CO, 80523, USA.

No Arizona Univ, Dept Biol Sci, 617 S Beaver St, Flagstaff, AZ 86011 USA  George Mason Univ, Smithsonian Mason Sch Conservat & Dept Biol, 1500 Remt Rd, Front Royal, VA 22630 USA  Univ Tasmania, Sch Nat Sci, Hobart, Tas, Australia  No Arizona Univ, 617 S Beaver St, Flagstaff, AZ 86011 USA

Department of Environmental Science and Policy, George Mason University, 4400 University Drive, MSN 5F2, Fairfax, VA 22030, USA  b  Department of Biology, George Mason University, 10900 University Boulevard, Manassas, VA 20110, USA  c  Smithsonian-Mason School of Conservation, 1500 Remount Road, Front Royal, VA 22630, USA  d  Central Environmental Authority, Central Provincial Office, Polgolla, Sri Lanka  e  Department of Biological Sciences, Faculty of Applied Sciences, Rajarata University of Sri Lanka, Mihintale 50300, Sri Lanka  f  White Oak Conservation Foundation, 581705 White Oak Road, Yulee, FL 32097, USA  g  School of Integrative Studies, George Mason University, 4400 University Drive, MSN 5D3, Fairfax, VA 22030, USA

Tech Univ Dresden, Dept Otorhinolaryngol, Smell & Taste Clin, D-01307 Dresden, Germany  Univ Giessen & Marburg, Univ Hosp Marburg, Dept Otorhinolaryngol Head & Neck Surg, Baldingerstr, D-35043 Marburg, Germany  CNRS, Ctr Sci Gout & Alimentat, UMR6265, F-21000 Dijon, France  INRA, Ctr Sci Gout & Alimentat, UMR1324, F-21000 Dijon, France  Univ Bourgogne, UMR Ctr Sci Gout & Alimentat, F-21000 Dijon, France

North Carolina State Univ, Dept Mat Sci & Engn, Raleigh, NC 27695 USA  Univ North Carolina Greensboro, Joint Sch Nanosci & Nanoengn, Dept Nanosci, Greensboro, NC 27401 USA  Adroit Mat, 2054 Kildaire Farm Rd,Suite 205, Cary, NC 27518 USA

Department of Japanese Oriental Medicine, Graduate School of Medicine and Pharmaceutical Sciences, University of Toyama, Toyama, Japan2 Division of Kampo Diagnostics, Department of Clinical Science, Institute of Natural Medicine, University of Toyama, Toyama, Japan

Univ Tennessee, Dept Ophthalmol, Hlth Sci Ctr, 930 Madison Ave,Suite 769, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 317 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Physiol, Hlth Sci Ctr, 956 Court Ave,Coleman Bldg,Suite C211, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 522 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Ophthalmol Anat & Neurobiol, Neurosci Inst, Hlth Sci Ctr, 930 Madison Ave,Suite 768, Memphis, TN 38163 USA  GIOSTAR Res Inc Pvt Ltd, Mohali, Punjab, India

Kyushu Univ, Innovat Ctr Med Redox Nav, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan  Kyushu Univ, Fac Med Sci, Dept Adv Med Initiat, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan  Kyushu Univ, Ctr Adv Med Innovat, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan  Univ British Columbia, Fac Pharmaceut Sci, Vancouver, BC V6T 1Z3, Canada

Univ Zaragoza, GENUD Res Grp, Inst Invest Sanitaria Aragon IIS Aragon, Zaragoza 50013, Spain  Hosp Clin Univ Lozano Blesa, Unidad Endocrinol Pediat, Zaragoza 50009, Spain  Inst Agroalimentario Aragon IA2, Zaragoza 50013, Spain  Inst Salud Carlos III, Ctr Invest Biomed Red Fisiopatol Obesidad & Nutr, Madrid 28029, Spain  Univ Granada, Ctr Invest Biomed, Inst Nutr & Tecnol Alimentos, Dept Bioquim & Biol Mol 2, Granada 18016, Spain  Complejo Hosp Univ Santiago, Inst Invest Sanitaria Santiago Compostela IDIS, Grp Invest Nutr Pediat, Unidad Gastroenterol Hepatol & Nutr Pediat, Santiago De Compostela 15706, Spain  Inst Maimonides Invest Biomed Cordoba IMIBIC, Hosp Univ Reina Sofia, Unidad Metabol & Invest Pediat, Cordoba 14071, Spain  Complejo Hosp Univ Granada, Inst Invest Biosanitaria IBS GRANADA, Granada 18014, Spain  Univ Santiago de Compostela, Unidad Invest Nutr Crecimiento & Desarrollo Human, Santiago De Compostela 15706, Spain

Departamento Produccion Animal, Facultad de Veterinaria, Universidad Complutense de Madrid, Avda. Puerta de Hierro s/n., 28040 Madrid, Spain.  Instituto Regional de Investigacion y Desarrollo Agroalimentario y Forestal de Castilla-La Mancha (IRIAF), 13700 Toledo, Spain.  Departamento de Mejora Genetica Animal, Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria (INIA), Consejo Superior de Investigaciones Cientificas (CSIC), Ctra Coruna km 7.5, 28040 Madrid, Spain.  Departamento de Produccion y Sanidad Animal, Facultad de Veterinaria, Universidad Cardenal Herrera-CEU, CEU Universities, C/ Tirant lo Blanc, 7, Alfara del Patriarca, 46115 Valencia, Spain.

Graduate School of Life and Environmental Sciences, University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8572, Japan.  Drug Discovery and Assets Innovation Laboratory, DAILAB, National Institute of Advanced Industrial Science & Technology (AIST), Central 5-41, 1-1-1 Higashi, Tsukuba 305-8565, Japan.  Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences, Beijing 100021, China.  School of Integrative and Global Majors, University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8577, Japan.

Rosalind and Morris Goodman Cancer Institute , Montreal, Canada.  Department of Physiology, McGill University, Montreal, Canada.  Department of Medicine, Division of Experimental Medicine, McGill University, Montreal, Canada.  Department of Human Genetics, McGill University, Montreal, Canada.  Department of Microbiology and Immunology, McGill University, Montreal, Canada.  McGill University Research Centre on Complex Traits , Montreal, Canada.  Department of Experimental Surgery, McGill University, Montreal, Canada.  Department of Pathology, Faculty of Medicine, McGill University, Montreal, Canada.  Laboratory of Biochemical Genetics and Metabolism, Rockefeller University, New Nork, NY, USA.  Department of Medicine (retired), Weill Cornell Medical College, New York, NY, USA.  Department of Surgery, McGill University Health Centre, Montreal, Canada.

Kyushu Univ, Grad Sch Med Sci, Dept Disaster & Emergency Med, Fukuoka, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Anesthesiol & Crit Care Med, Fukuoka, Japan  Kyushu Univ Hosp, Intens Care Unit, Fukuoka, Japan  Kyushu Univ, Ctr Adv Med Innovat, Fukuoka, Japan  Kyushu Univ Hosp, Emergency & Crit Care Ctr, Fukuoka, Japan

Okayama Univ, Grad Sch Hlth Sci, Kita Ku, 2-5-1 Shikata Cho, Okayama, Okayama 7008558, Japan  Shimane Univ, Fac Med, Dept Radiol, 89-1 Enya Cho, Izumo, Shimane 6938501, Japan  Natl Cerebral & Cardiovasc Ctr, Dept Mol Pathogenesis, 5-7-1 Fujishiro Dai, Suita, Osaka 5658565, Japan

a Division of Pharmaceutical Sciences, School of Pharmacy , University of Missouri-Kansas City , Kansas City , MO , USA.

Univ Granada, Dept Biochem & Mol Biol 2, Inst Nutr & Food Technol Jose Mataix, Ctr Biomed Res, Avda Conocimiento S-N, Granada 18016, Spain  Inst Invest Biosanitaria IBS GRANADA, Granada, Spain  CIBER Fisiopatol Obesidad & Nutr CIBEROBN, Madrid, Spain

Department of Microbiology and Immunology, Teikyo University School of Medicine, Itabashi-ku, Tokyo, 173-8605, Japan.  Teikyo Heisei University, Faculty of Health and Medical Science, Toshima-ku, Tokyo, 170-8445, Japan.

Univ Florence, Dept Agrifood Prod & Environm Sci, Sect Anim Sci, Via Cascine 5, I-50144 Florence, Italy  Univ Turin, Dept Agr Forest & Food Sci, Lgo P Braccini 2, I-10095 Grugliasco, Italy  Univ Turin, Dept Vet Sci, Lgo P Braccini 2, I-10095 Grugliasco, Italy  CNR, Inst Sci Food Prod, Lgo P Braccini 2, I-10095 Grugliasco, Italy

Univ Tsukuba, Grad Sch Life & Environm Sci, 1-1-1 Tennodai, Tsukuba, Ibaraki 3058572, Japan  Chengdu Univ TCM, Clin Med Sch, Chengdu 610075, Sichuan, Peoples R China  Chinese Acad Med Sci, Inst Lab Anim Sci, Beijing 100021, Peoples R China

Asai Germanium Res Inst Co Ltd, 3-131 Suzuranoka, Hakodate, Hokkaido 0420958, Japan  Obihiro Univ Agr & Vet Med, Dept Life & Food Sci, Nishi 2 Sen, Obihiro, Hokkaido 0808555, Japan  Tohoku Univ Hosp, Dept Pharmaceut Sci, Aoba Ku, 1-1 Seiryo, Sendai, Miyagi 9808574, Japan  Yamagata Univ Hosp, Dept Pharm, Grad Sch Med Sci, 2-2-2 Iidanishi, Yamagata, Yamagata 9909585, Japan  Hokkaido Univ, Dept Nat Hist Sci, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Hokkaido Univ, Creat Res Inst, Isotope Imaging Lab, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Tohoku Univ, Fac Agr, Grad Sch Agr Sci, Aoba Ku, 468-1 Aramaki Aza, Sendai, Miyagi 9808578, Japan

Khon Kaen Univ, Dept Biochem, Fac Med, Khon Kaen 40002, Thailand  Khon Kaen Univ, Liver Fluke & Cholangiocarcinoma Res Ctr, Fac Med, Khon Kaen 40002, Thailand  Khon Kaen Univ, Fac Associated Med Sci, Khon Kaen 40002, Thailand  Mie Univ, Dept Environm & Mol Med, Grad Sch Med, Tsu, Mie 5148507, Japan

Council for Scientific and Industrial Research (CSIR), Stellenbosch, South Africa  Department of Medical Biosciences, University of the Western Cape (UWC), Bellville, South Africa

CSIR, Nat Resources & Environm, POB 320, ZA-7599 Stellenbosch, South Africa  Univ Western Cape, Dept Med Biosci, ZA-7535 Bellville, South Africa

Walters CR, Natural Resources and the Environment  (NRE), Council for Scientific and Industrial Research (CSIR), Stellenbosch, South  Africa, Tel.: +27-21-8882625; Fax: +27-21-888-2682; E-mail: cwalters@csir.co.za

Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Expt & Translat Genet,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Gastroenterol Hepatol & Nutr,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Clin Pharmacol & Therapeut Innovat,Dept Pedia, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed Sci, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed & Hlth Informat, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Biol Sci, Div Cell Biol & Biophys, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Univ Kansas Liver Ctr, Kansas City, MO 64108 USA

ITERG, Nutr Hlth & Lipid Biochem Team, F-33610 Bordeaux, France  ACTIA, F-75231 Paris 05, France

USANA Hlth Sci Inc, Res & Dev, 3838 W Pkwy Blvd, Salt Lake City, UT 84120 USA

McGill Univ, Rosalind & Morris Goodman Canc Res Ctr, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Physiol, Montreal, PQ, Canada  McGill Univ, Dept Human Genet, Montreal, PQ, Canada  Univ Toronto, Dept Psychol, Toronto, ON, Canada  Univ Toronto, Dept Comp Sci, Toronto, ON, Canada  McGill Univ, Dept Microbiol & Immunol, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Pathol, Montreal, PQ, Canada  McGill Univ, Dept Biochem, Montreal, PQ, Canada  McGill Univ, Dept Med, Div Expt Med, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Montreal Neurol Inst, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Dept Surg, Montreal, PQ, Canada  Weill Cornell Med Coll, Dept Med, New York, NY USA

Hosp Clin Barcelona, Inst Invest Biomed August Pi & Sunyer IDIBAPS, Ctr Invest Biomed Red Salud Mental CIBERSAM, Dept Psychiat & Psychol, Barcelona, Spain  UB, Fac Med, Dept Med, Barcelona, Spain  UB, Inst Neurosci, Barcelona, Spain  Hosp del Mar, CIBERSAM, Dept Radiol, MRI Res Unit,G21, Barcelona, Spain  Univ Barcelona, Ctr Invest Biomed Red Enfermedades Hepat & Digest, IDIBAPS, Hosp Clin,Liver Unit, Barcelona, Spain  Univ Complutense Madrid, CIBERSAM, Dept Farmacol & Toxicol, Fac Med,IUINQ,Imas12, Madrid, Spain  Univ Autonoma Barcelona, Grp Recerca Hepatol, Liver Sect,FIMIM, Hosp del Mar, Parc Salut Mar, Barcelona, Spain  INRA, Lab Nutr & Integrat Neurobiol NutriNeuro, UMR 1286, F-33076 Bordeaux, France  Univ Bordeaux, Lab Nutr & Integrat Neurobiol NutriNeuro, F-33076 Bordeaux, France

Sapienza Univ Rome, Clin Med 1, Dept Internal Med & Med Specialties, Atherothrombosis Ctr, Rome, Italy  Sapienza Univ Rome, Dept Publ Hlth & Infect Dis, Rome, Italy

Univ Lleida Agrotecnio Ctr, Dept Crop & Forest Sci, Lleida, Spain  Royal Holloway Univ London, Sch Biol Sci, Egham, Surrey, England  Generalitat Catalunya, Dept Agr Ramadera & Pesca, Lab Sanitat Vegetal, Lleida, Spain  Univ Florida, Trop Res & Educ Ctr, Homestead, FL USA

Kings Coll London, Womens Hlth Acad Ctr, Div Womens Hlth, KHP, London SE1 7EH, England  Univ Nottingham, Sch Med, Dept Obstet & Gynaecol, Nottingham NG5 1PB, England  Newcastle Univ, Inst Cell & Mol Biosci, Newcastle Upon Tyne NE2 4HH, Tyne & Wear, England  Univ Med Berlin, Inst Expt Endocrinol, D-13353 Berlin, Germany  Univ Nottingham, Sch Life Sci, Nottingham NG7 2UH, England

Inst Invest Sanitaria Galicia Sur, Oncol & Genet Unit, Vigo, Spain



Natl Tsing Hua Univ, Dept Biomed Engn & Environm Sci, 101,Sect 2,Kuang Fu Rd, Hsinchu 30013, Taiwan

Korea Univ, Coll Life Sci, Div Biotechnol, Seoul 02841, South Korea  Catholic Univ Pusan, Coll Hlth Sci, Dept Clin Lab Sci, Busan 46252, South Korea

Beijing Forestry Univ, Coll Biol Sci & Biotechnol, Natl Engn Lab Tree Breeding, 35 Tsinghua East Rd, Beijing, Peoples R China  Kew, Royal Bot Gardens, Wellcome Trust Millennium Bldg,Wakehurst Pl, Ardingly RH17 6TN, England

ACECR, Dept Stem Cells & Dev Biol, Cell Sci Res Ctr, Royan Inst Stem Cell Biol & Technol, Tehran, Iran  Amirkabir Univ Technol, Dept Biomed Engn, Tehran, Iran  Pasteur Inst Iran, Natl Cell Bank, Tehran, Iran  Ecole Polytech Fed Lausanne, Microsyst Lab, Stn 17, EPFL STI IMT LMIS4, CH-1015 Lausanne, Switzerland  Univ Sci & Culture, ACECR, Dept Dev Biol, Tehran, Iran

Beijing Forestry Univ, Coll Biol Sci & Biotechnol, Natl Engn Lab Tree Breeding, 35 Tsinghua East Rd, Beijing 100083, Peoples R China  Chinese Acad Sci, Xishuangbanna Trop Bot Garden, Key Lab Trop Forest Ecol, Germplasm Bank, Mengla 666303, Yunnan, Peoples R China  Royal Bot Gardens, Seed Conservat Dept, Wakehurst Pl, Richmond RH176TN, W Sussex, England

Keio Univ, Sch Med, Dept Internal Med, Div Gastroenterol & Hepatol,Shinjuku Ku, 35 Shinanomachi, Tokyo 1608582, Japan  Natl Def Med Coll, Dept Internal Med, Div Gastroenterol & Hepatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tokyo, Grad Sch Pharmaceut Sci, Bunkyo Ku, Tokyo 1130033, Japan  Nara Inst Sci & Technol, Complex Mol Syst Lab, Takayama Cho, Ikoma, Nara 6300192, Japan  Showa Pharmaceut Univ, Lab Drug Design & Med Chem, 3-3165 Higashi Tamagawagakuen, Machida, Tokyo 1948543, Japan  Natl Def Med Coll, Res Inst, Div Environm Med, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Chiba Univ, Grad Sch Med, Dept Adv Aging Med, Chuo Ku, 1-8-1 Inohana, Chiba 2608670, Japan  Saitama Med Univ, Dept Endocrinol & Diabet, Moroyama, Saitama 3500495, Japan  Nippon Med Sch, Grad Sch Med, Dept Physiol, Bunkyo Ku, 1-25-16 Nezu, Tokyo 1138602, Japan  Natl Def Med Coll, Dept Internal Med, Div Cardiol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Int Univ Hlth & Welf, Grad Sch, Minato Ku, 1-24-1 Minami Aoyama

Univ Quebec Montreal, Dept Sci Biol, CP 8888,Succ Ctr Ville, Montreal, PQ H3C 3P8, Canada

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Med Clin 1, Atherothrombosis Ctr, Rome, Italy  Sapienza Univ Rome, Dept Paride Stefanini, Unit Vasc Surg, Rome, Italy

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  FIFA Med Ctr Excellence, Villa Stuart Sport Clin, Via Trionfale 5952, I-00136 Rome, Italy  AS Roma Football Club, Piazzale Dino Viola 1, I-00128 Rome, Italy  Univ Parma, Dept Med & Surg, Osped Maggiore, Parma, Italy  Sapienza Univ Rome, Dept Physiol & Pharmacol, Rome, Italy  IRCCS Neuromed, Pozzilli, IS, Italy

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Corso Repubbl 74, I-04100 Latina, Italy  IRCCS NEUROMED, Pozzilli, Italy  Mediterranea Cardioctr, Naples, Italy  Santa Maria Goretti Hosp, Latina, Italy  Sapienza Univ Rome, Dept Publ Hlth & Infect Dis, Rome, Italy  Univ Fed Uberlandia, Dept Clin Res, Uberlandia, MG, Brazil  Pineta Grande Hosp, Intervent Cardiol Unit, Castel Volturno, Italy

Sapienza Univ Rome, Dept Internal Med & Med Specialties, UOC Emergency Med, Viale Policlin 155, I-00161 Rome, Italy  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Med Clin 1, Rome, Italy  MG Vannini Hosp, Dept Emergency, Rome, Italy  Policlin Umberto 1, Resp Pathophysiol & Rehabil Unit, Rome, Italy

Natl Tsing Hua Univ, Dept Biomed Engn & Environm Sci, Hsinchu 30013, Taiwan

European Hosp, Dept Cardiac Surg, Rome, Italy  Sapienza Univ Rome, Dept Gen & Specialized Surg Paride Stefanini, Rome, Italy  Sapienza Univ Rome, Dept Clin Internal Anesthesiol & Cardiovasc Sci, Rome, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Corso Repubbl 79, I-04100 Latina, LT, Italy  IRCCS Neuromed, Pozzilli, IS, Italy  IRCCS, Dept Cardiothorac Surg, Humanitas Clin & Res Ctr, Milan, Italy  Mediterranea Cardioctr, Naples, Italy  Univ Bristol, Bristol Heart Inst, Bristol, Avon, England

Department of Physiology, College of Medicine, University of Tennessee Health Science Center, Memphis, TN, USA.  Department of Physiology, College of Medicine, University of Tennessee Health Science Center, Memphis, TN, USA. Electronic address: aadebiyi@uthsc.edu.

Department of Physiology, College of Medicine, University of Tennessee Health Science Center, Memphis, TN, USA.  Department of Physiology, College of Medicine, University of Tennessee Health Science Center, Memphis, TN, USA. Electronic address: aadebiyi@uthsc.edu.

Uppsala Univ, Dept Surg Sci, Hedenstierna Lab, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Med Sci, Clin Physiol, S-75185 Uppsala, Sweden  Danderyd Hosp, Dept Med, S-18288 Stockholm, Sweden  Uppsala Univ, Dept Med Sci, Clin Chem, S-75185 Uppsala, Sweden  Uppsala Univ Hosp, Burn Ctr, Dept Plast & Maxillofacial Surg, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Surg Sci, Plast Surg, S-75185 Uppsala, Sweden  Therashock LLC, Inflammatory Dis Res Ctr, Palm Beach Gardens, FL 33410 USA  Uppsala Univ, Dept Med Sci, Sect Infect Dis, S-75185 Uppsala, Sweden

NARO Institute of Vegetable and Tes Science, 2769 Kanaya-Shishidoi, Shimada, Shizuoka, 428-8501, Japan, monobe@affrc.go.jp.

Tokyo Univ Sci, Dept Appl Biol Sci, 2641 Yamazaki, Noda, Chiba 2788510, Japan  Tokyo Univ Sci, Photocatalysis Int Res Ctr, 2641 Yamazaki, Noda, Chiba 2788510, Japan

Univ Tennessee, Dept Physiol, Hlth Sci Ctr, Memphis, TN 38103 USA

Santa Maria Goretti Hosp, Dept Cardiol, I-04100 Latina, Italy  IRCCS Neuromed, I-86077 Pozzilli, Italy  Sapienza Univ Rome, Dept Clin Internal Anesthesiol & Cardiovasc Sci, I-00161 Rome, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, I-04100 Latina, Italy  Univ Rome Foro Ital, Dept Movement Human & Hlth Sci, I-00135 Rome, Italy  Mediterranea Cardioctr, I-80122 Naples, Italy

Univ Antwerp, Dept Biol, Ethol Grp, B-2610 Antwerp, Belgium  Univ Glasgow, Inst Biodivers Anim Hlth & Comparat Med, Glasgow G12 8QQ, Lanark, Scotland  Jagiellonian Univ, Inst Environm Sci, PL-30387 Krakow, Poland

Yale Univ, Dept Anthropol, 10 Sachem St, New Haven, CT 06520 USA

Univ Regina, Dept Psychol, 3737 Wascana Pkwy, Regina, SK, Canada  Univ Illinois, Dept Psychiat, Chicago, IL USA  Prairie Ctr Mindfulness, Regina, SK, Canada  Univ Calgary, Dept Psychol, Calgary, AB, Canada

Department of Psychology, University of Regina, Regina, Saskatchewan, Canada.  Department of Psychology, University of Regina, Regina, Saskatchewan, Canada. jennifer.gordon@uregina.ca.

1Department of Animal Science and Food Processing, Faculty of Tropical AgriSciences, Czech University of Life Sciences  Prague, Kamýcká 129, Prague – Suchdol 16500, Czech Republic  2Department of Veterinary Sciences, Faculty of Agrobiology, Food and Natural Resources, Czech University of Life Sciences  Prague, Kamýcká 129, Prague – Suchdol 16500, Czech Republic  3Department of Cattle Breeding, Institute of Animal Science, Přátelství 815, Prague – Uhříněves 10400, Czech Republic  *Corresponding author email: fedorova@ftz.czu.cz

MRC Centre for Reproductive Health, Queen's Medical Research Institute, University of Edinburgh, Edinburgh, UK.  Key Laboratory of SFGA on Conservation Biology of Rare Animals in The Giant Panda National Park, China Conservation and Research Centre for the Giant Panda (CCRCGP), DuJiangYan City, Sichuan Province, China.  Zoocraft Ltd., Scotland, UK.  RZSS Edinburgh Zoo, Edinburgh, UK.  Laboratory of Integrative Metabolomics, Department of Translational Physiology, Infectiology and Public Health, Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium.  Leibniz Institute for Zoo and Wildlife Research, Department Reproduction Biology, Berlin, Germany.

Univ Regina, Dept Psychol, Regina, SK, Canada  Univ Utah, Dept Psychol, Coll Social & Behav Sci, Salt Lake City, UT 84112 USA

Satya Prakash Mohapatra  Contract Teaching Faculty,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College,  Mumbai, India  SD Ingole  Professor and Head,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College, Mumbai,  Maharashtra, India  SV Bharucha  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai 400 012 India  AS Nagvekar  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra  India  PM Kekan  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India  SD Kharde  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India

Oregon Hlth & Sci Univ, Dept Obstet & Gynecol, 3181 SW Sam Jackson Pk Rd,UHN 50, Portland, OR 97239 USA  Oregon Hlth & Sci Univ, Sch Publ Hlth, 3181 SW Sam Jackson Pk Rd,CB669, Portland, OR 97239 USA  Oregon Hlth & Sci Univ, Dept Emergency Med, 3181 SW Sam Jackson Pk Rd,CDW EM, Portland, OR 97239 USA  Univ N Carolina, Dept Obstet & Gynecol, 3006 Old Clin Bldg,CB 7570, Chapel Hill, NC 27599 USA

Univ Washington, Dept Obstet & Gynecol, Seattle, WA 98195 USA  Permanente Med Grp Inc, Seattle, WA USA  Univ Washington, Dept Biostat, Seattle, WA 98195 USA

Univ Toronto, Fac Kinesiol & Phys Educ, Toronto, ON, Canada  Ajinomoto Co Inc, Frontier Res Labs, Inst Innovat, Kawasaki, Kanagawa, Japan  Hosp Sick Children, Res Inst, Toronto, ON, Canada  Univ Toronto, Dept Nutr Sci, Toronto, ON, Canada  Univ Toronto, Dept Pediat, Toronto, ON, Canada

Yale Univ, Dept Anthropol, 10 Sachem St, New Haven, CT 06511 USA  Yale Univ, Sch Forestry & Environm Studies, New Haven, CT 06520 USA  Univ Nacl Formosa, Fac Rectosos Nat, Austin, TX USA

Univ Tours, IFCE, CNRS, PRC,INRA, F-37380 Nouzilly, France  INSERM U930, UFR Med, 10 Bd Tonnelle, F-37044 Tours, France  Univ Tours, Dept Anal Chim Biol & Med, F-37032 Tours, France  INRA, PAO, F-37380 Nouzilly, France  INRA, GENESI, F-17700 Surgeres, France  IFIP, Inst Porc, F-35650 Le Rheu, France  INRA, Agrocampus Ouest, PEGASE, F-35590 St Gilles, France

Tohoku Univ, Grad Sch Med, Dept Mol & Funct Dynam, Sendai, Miyagi 980, Japan  Gunma Univ, Grad Sch Med, Dept Visceral & Thorac Organ Surg, Maebashi, Gunma 371, Japan  Shinshu Univ, Sch Med, Dept Surg, Div Breast & Endocrine Surg, Matsumoto, Nagano 390, Japan  Saitama Canc Ctr, Res Inst Clin Oncol, 818 Komuro, Ina, Saitama 3620806, Japan  Tohoku Univ, Grad Sch Med, Ctr Regulatory Epi Genome & Dis, Sendai, Niyagi 980, Japan

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  Sapienza Univ Rome, Dept Drug Chem & Technol, Rome, Italy  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Rome, Italy

Florey Inst Neurosci & Mental Hlth, Mol Psychiat Lab, Parkville, Vic, Australia  Univ Melbourne, Dept Psychiat, Parkville, Vic, Australia

Eastern Kentucky Univ, Exercise Physiol Lab, 521 Lancaster Ave, Richmond, KY 40475 USA  Univ Kansas, Appl Physiol Lab, 1301 Sunnyside Ave, Lawrence, KS 66047 USA  Univ Wisconsin, Exercise Sci, 1725 State St, La Crosse, WI 54601 USA

Univ Lisbon, Fac Vet Med, CIISA, P-1300477 Lisbon, Portugal  Norwegian Inst Food Fisheries & Aquaculture Res, Nofima, N-1433 As, Norway  Norwegian Inst Food Fisheries & Aquaculture Res, Nofima, N-6600 Sunndalsora, Norway  Norwegian Inst Food Fisheries & Aquaculture Res, Nofima, N-9019 Tromso, Norway

Sun Yat Sen Univ, Affiliated Hosp 1, Ctr Reprod Med, Zhongshan Sencond Rd 58, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 1, Key Lab Reprod Med Guangdong Prov, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 1, Dept Oral & Maxillofacial Surg, Guangzhou 510080, Guangdong, Peoples R China  Peoples Hosp Yangjiang, Dept Neurol, Dongshan Rd 42, Yangjiang 529500, Guangdong, Peoples R China

Department of Animal and Veterinary Sciences, 2545Clemson University, Clemson, SC, USA.  Forage Production Research Unit, USDA-ARS, Lexington, KY, USA.  Clemson University Light Imaging Facility, 2545Clemson University, Clemson, SC, USA.  Clemson University Genomics and Bioinformatics Facility, 2545Clemson University, Clemson, SC, USA.

Hokkaido Univ, Chair Marine Chem Resource Dev, Grad Sch Fisheries Sci, Hakodate, Hokkaido 0418611, Japan  Hokkaido Univ, Lab Marine Chem Resource Dev, Fac Fisheries Sci, Hakodate, Hokkaido 0418611, Japan  Hokkaido Ind Technol Ctr, Dept Res & Dev, Kikyo 379, Hakodate, Hokkaido 0410801, Japan  Hokkaido Univ, Res Fac Agr, Sapporo, Hokkaido 0608580, Japan  Hokkaido Univ, Fac Fisheries Sci, Lab Humans & Ocean, Hakodate, Hokkaido 0418611, Japan  Hokkaido Univ, Fac Fisheries Sci, Lab Marine Biotechnol & Microbiol, Hakodate, Hokkaido 0418611, Japan

Vanderbilt Univ, Med Ctr, Cardiovasc Div, Nashville, TN 37235 USA  Brigham & Womens Hosp, Div Infect Dis, 75 Francis St, Boston, MA 02115 USA  Brigham & Womens Hosp, Div Cardiovasc, 75 Francis St, Boston, MA 02115 USA

Department of Animal Sciences, University of Illinois at Urbana-Champaign, Urbana, IL 61801, USA.  Department of Animal Science, Iowa State University, Ames, IA 50011, USA.

Department of Pharmacognosy, Faculty of Pharmacy, Cairo University, Cairo 11562, Egypt.  Department of Biochemistry, Faculty of Pharmacy, Cairo University, Cairo 11562, Egypt.  College of Pharmacy, King Khalid University, Abha 61441, Saudi Arabia.

Atom Energy Author, Natl Ctr Radiat Res & Technol, Radiat Biol Dept, Cairo, Egypt  Atom Energy Author, Natl Ctr Radiat Res & Technol, Drug Radiat Res Dept, Cairo, Egypt  Atom Energy Author, Natl Ctr Radiat Res & Technol, Hlth Radiat Res Dept, Cairo, Egypt

Guangdong Provincial Key Laboratory of Food, Nutrition, and Health, Guangzhou, China; and Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China.  Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China.  Guangdong Provincial Key Laboratory of Food, Nutrition, and Health, Guangzhou, China; and Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China xiamin@mail.sysu.edu.cn.

American Institute for Goat Research, Langston University, Langston, OK 73050, USA



Iowa State Univ, Dept Anim Sci, Ames, IA 50011 USA  Iowa State Univ, Vet Microbiol & Preventat Med, Ames, IA 50011 USA  Diamond V, Cedar Rapids, IA 52404 USA

Department of Animal Science, Iowa State University, Ames, IA 50011, USA.  Vet Microbiology and Preventative Medicine, Iowa State University, Ames, IA 50011, USA.  Diamond V, Cedar Rapids, IA 52404, USA.

Univ Roma Tor Vergata, Dept Syst Med, Rome, Italy  Bambino Gesu Children Hosp, Obes & Diabet Sci Directorate, Res Unit Multifactorial Dis, Rome, Italy  Sapienza Univ Rome, Dept Expt Med, Sect Med Pathophysiol Food Sci & Endocrinol, Rome, Italy

Chinese Peoples Liberat Army Gen Hosp, Dept Stomatol, Hainan Branch, Sanya 572013, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Inst Stomatol, Beijing 100853, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Dept Prosthodont, Beijing 100853, Peoples R China

Industrial Technology Research Group, Research and Development Division, World Institute of Kimchi, Gwangju 61755, Korea.

World Inst Kimchi, Div Res & Dev, Gwangju 61755, South Korea  Pulmuone Inst Technol, Cheongju 28164, South Korea

World Inst Kimchi, Ind Technol Res Grp, Div Res & Dev, Gwangju 61755, South Korea  World Inst Kimchi, Hygien Safety & Anal Ctr, Div Res & Dev, Gwangju 61755, South Korea

Virginia Tech, Dept Anim & Poultry Sci, Blacksburg, VA 24061 USA  Evonik Nutr & Care GmbH, Hanau, Germany  China Agr Univ, State Key Lab Anim Nutr, Minist Agr, Feed Ind Ctr, Beijing, Peoples R China

Univ Bucharest, Fac Biol, Dept Biochem & Mol Biol, 91-95 Blvd Splaiul Independentei, Bucharest 050095, Romania  Univ Agron Sci & Vet Med Bucharest, Fac Vet Med, Dept Preclin Sci, 105 Blvd Splaiul Independentei, Bucharest 050097, Romania  Univ Med & Pharm Carol Davila Bucharest, Dept Gen Surg, 8 Blvd, Bucharest 050474, Romania

Univ Kent, Medway Sch Pharm, Medway Campus,Cent Ave, Chatham ME4 4TB, Kent, England  Univ Strathclyde, Ctr Ultrason Engn, Dept Elect & Elect Engn, 204 George St, Glasgow G1 1XW, Lanark, Scotland  BRAC Univ, Dept Pharm, 41 Pacific Tower, Dhaka 1212, Bangladesh  Queens Univ Belfast, Sch Pharm, 97 Lisburn Rd, Belfast BT9 7BL, Antrim, North Ireland  Univ Greenwich, Fac Engn & Sci, Medway Campus, Chatham ME4 4TB, Kent, England

Univ Kent, Medway Sch Pharm, Medway Campus,Cent Ave, Chatham ME4 4TB, Kent, England  BRAC Univ, Dept Pharm, 41 Pacific Tower, Dhaka 1212, Bangladesh  Univ Kent, Appl Opt Grp, Canterbury CT2 7NH, Kent, England  CIPER Ctr Innovat & Proc Engn Res, Chatham ME4 4TB, Kent, England  Univ Chinese Acad Sci, Wenzhou Inst, Wenzhou 325011, Zhejiang, Peoples R China  Univ Strathclyde, Dept Elect & Elect Engn, Ctr Ultrason Engn, 204 George St, Glasgow G1 1XW, Lanark, Scotland

ICAR Natl Dairy Res Inst, Mol Endocrinol Funct Genom & Syst Biol Lab, Anim Biochem Div, Karnal 132001, India

Department of Animal Science, California Polytechnic State University, San Luis Obispo, CA 93407, USA. Electronic address: jhuzzey@calpoly.edu.  Phibro Animal Health Corporation, Teaneck, NJ 07666-6712, USA.

Univ Navarra, Dept Chem & Pharmaceut Technol, C Irunlarrea 1, Pamplona 31008, Spain  Univ Navarra, Ctr Nutr Res, Sch Pharm & Nutr, C Irunlarrea 1, Pamplona 31008, Spain  Univ Navarra, Dept Chem, C Irunlarrea 1, Pamplona 31008, Spain  I3S, Alfredo Allen 208, P-4200180 Porto, Portugal  CESPU Inst Invest & Formacao Avancada Ciencias &, P-4585116 Gandra, Portugal

1Department of Hospital Administration, Graduate School of Medicine, Juntendo University, Tokyo, Japan.  2Center for Advanced Kampo Medicine and Clinical Research, Graduate School of Medicine, Juntendo University, Tokyo, Japan.

Univ Oregon, Dept Anthropol, 1218 Univ Oregon, Eugene, OR 97403 USA  Columbus Zoo & Aquarium, Powell, OH USA

Department of Psychiatry and Behavioral Sciences, Stanford University School of Medicine, United States of America; Department of Behavioral & Cognitive Biology, University of Vienna, Austria. Electronic address: dbowling@stanford.edu.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Acoustics Research Institute, Austrian Academy of Sciences, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Konrad Lorenz Institute of Ethology, University of Veterinary Medicine, Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; CogSci Hub University of Vienna, Austria.

Univ Oslo, Dept Chem, Post Box 1033, NO-0315 Oslo, Norway  Univ Oslo, Sch Pharm, POB 1068, NO-0316 Oslo, Norway  Duke Univ, Dept Evolutionary Anthropol, Durham, NC 27708 USA  Univ Arizona, Sch Anthropol, Tucson, AZ 85721 USA  Duke Univ, Dept Biol, Durham, NC 27708 USA  Univ Oslo, Dept Psychol, POB 1094, NO-0317 Oslo, Norway  Oslo Univ Hosp, Intervent Ctr, POB 4950, NO-0424 Oslo, Norway

Univ Southern Calif, Dept Psychol, Los Angeles, CA 90089 USA

Kanazawa Univ, Res Ctr Child Mental Dev, Dept Basic Res Social Recognit & Memory, Kanazawa, Ishikawa 9208640, Japan  Krasnoyarsk State Med Univ, Res Inst Mol Med & Pathobiochem, Lab Social Brain Studies, Krasnoyarsk 660022, Russia  Krasnoyarsk State Med Univ, Dept Biochem, Krasnoyarsk 660022, Russia  Kanazawa Univ, Dept Biochem & Mol Vasc Biol, Grad Sch Med Sci, Kanazawa, Ishikawa 9208640, Japan

Department of Psychobiology, University of Valencia, Valencia, Spain.  Department of Psychology and Sociology, University of Zaragoza, Teruel, Spain.  Department of Social Psychology, University of Valencia, Valencia, Spain.  Department of Psychobiology, University of Valencia, Valencia, Spain. Electronic address: Luis.Moya@uv.es.

Univ Iowa, Dept Psychol & Brain Sci, W311 Seashore Hall, Iowa City, IA 52242 USA  Univ Miami, Dept Psychol, Coral Gables, FL 33124 USA  Univ Michigan, Dept Anesthesiol, Ann Arbor, MI 48109 USA  Univ Michigan, Chron Pain & Fatigue Res Ctr, Ann Arbor, MI 48109 USA  Univ Miami, Miller Sch Med, Dept Med, Diabet Res Inst,Div Endocrinol Diabet & Metab, Coral Gables, FL 33124 USA  Washington Univ, Sch Med, Dept Obstet & Gynecol, Div Gynecol Oncol, St Louis, MO 63110 USA  Univ Iowa, Dept Obstet & Gynecol, Div Gynecol Oncol, Iowa City, IA 52242 USA  Univ Iowa, Holden Comprehens Canc Ctr, Iowa City, IA 52242 USA  Univ Calif Los Angeles, David Geffen Sch Med, Oncol & Mol Biol Inst, Dept Med,Div Hematol, Los Angeles, CA 90024 USA  Univ Texas MD Anderson Canc Ctr, Dept Gynecol Oncol, Canc Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNA, Houston, TX 77030 USA

Univ Valencia, Fac Psychol, Dept Psychobiol, Valencia, Spain

Univ Arizona, Sch Anthropol, POB 210030, Tucson, AZ 85721 USA  Univ Arizona, Cognit Sci Program, Tucson, AZ 85721 USA  Florida State Univ, Dept Psychol & Program Neurosci, Tallahassee, FL 32306 USA  Univ Arizona, Lab Evolutionary Endocrinol Primates, Tucson, AZ 85721 USA  Indiana Univ, Kinsey Inst, Bloomington, IN 47405 USA  Univ Arizona, Psychol Dept, Tucson, AZ 85721 USA  Univ Arizona, Coll Vet Med, Tucson, AZ 85721 USA

Univ Arizona, Sch Anthropol, Tucson, AZ 85721 USA  Univ Arizona, Cognit Sci Program, Tucson, AZ 85721 USA  Florida State Univ, Dept Psychol & Program Neurosci, Tallahassee, FL 32306 USA  Univ Arizona, Lab Evolutionary Endocrinol Primates, Tucson, AZ 85721 USA  Univ Texas Austin, Dept Anthropol, Austin, TX 78712 USA  Arbor Assays, Ann Arbor, MI 48108 USA  21 Grams Assays Inc, Chelsea, MI 48118 USA  Indiana Univ, Kinsey Inst, Bloomington, IN 47405 USA  Univ Virginia, Dept Psychol, Charlottesville, VA 22903 USA  Univ Arizona, Psychol Dept, Tucson, AZ 85721 USA  Univ Arizona, Coll Vet Med, Tucson, AZ 85721 USA  Univ Arizona, Sch Anthropol, POB 210030, Tucson, AZ 85721 USA

Cleveland Metropk Zoo, Cleveland, OH USA  Case Western Reserve Univ, Dept Biol, Cleveland, OH 44106 USA  Disneys Anim Kingdom, 1200 North Savannah Circle East, Lake Buena Vista, FL 32830 USA  Ohio State Univ, Dept Vet Prevent Med, Columbus, OH 43210 USA  Dian Fossey Gorilla Fund Int, Atlanta, GA USA

Cleveland Metroparks Zoo, Cleveland, OH, USA. austin.leeds@disney.com.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA.  Cleveland Metroparks Zoo, Cleveland, OH, USA.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA.  Department of Veterinary Preventive Medicine, Ohio State University, Columbus, OH, USA.  Dian Fossey Gorilla Fund International, Atlanta, GA, USA.

Friedrich Alexander Univ Erlangen Nurnberg FAU, Dept Psychiat & Psychotherapy, Erlangen, Germany  Heidelberg Univ, Med Fac Mannheim, Cent Inst Mental Hlth CIMH, Dept Addict Behav & Addict Med, Heidelberg, Germany  Heidelberg Univ, Med Fac Mannheim, Cent Inst Mental Hlth CIMH, Dept Neuropeptide Res Psychiat, Heidelberg, Germany

Univ Murcia, Interlab UMU, Interdisciplinary Lab Clin Anal, Reg Campus Int Excellence Campus Mare Nostrum, Murcia, Spain  Univ Autonoma Barcelona, Sch Vet Sci, Dept Anim & Food Sci, Barcelona, Spain

Univ Southern Calif, Los Angeles, CA 90089 USA  Univ Miami, Sch Med, Miami, FL USA

Univ Vet Med, Wolf Sci Ctr, Konrad Lorenz Inst Ethol, Domesticat Lab, Veterinaerpl 1, A-1210 Vienna, Austria  Univ Parma, Dept Med & Surg, Via Gramsci 14, I-43126 Parma, Italy  Univ Parma, Dept Chem Life Sci & Environm Sustainabil, Viale Sci 17-A, I-43124 Parma, Italy

Univ Minnesota Twin Cities, Grad Program Neurosci, Jackson Hall 6-145,321 Church St SE, Minneapolis, MN 55455 USA  Univ Minnesota Twin Cities, Dept Neurosci, WMBB 4 280,2102 6th St SE, Minneapolis, MN 55455 USA  HealthPartners Res Fdn, Neurosci Res, 295 Phalen Blvd, St Paul, MN 55130 USA  Univ Minnesota Twin Cities, Dept Psychol, Elliott Hall N246,75 River Rd, Minneapolis, MN 55455 USA

Univ Southern Calif, Dept Psychol, SGM 501, Los Angeles, CA 90089 USA  Univ Miami, Sch Med, Coral Gables, FL 33124 USA

University of Southern California, Department of Psychology, Los Angeles, California, USA.  Seccion de Neuroimagen, Laboratorio de Imagen Medica, Centro de Investigacion Biomedica en Red de Salud Mental, Madrid, Spain.  Darby Saxbe at dsaxbe@usc.edu

Univ Vienna, Dept Behav & Cognit Biol, Vienna, Austria  Biomed Primate Res Ctr, Anim Sci Dept, Rijswijk, Netherlands  Univ Vienna, Haidlhof Res Stn, Bad Voslau, Austria  Univ Vet Med Vienna, Bad Voslau, Austria  Univ Utrecht, Dept Biol, Anim Behav & Cognit, Utrecht, Netherlands

USDA-ARS Children's Nutrition Research Center; Pediatrics, Gastroenterology & Nutrition, Baylor College of Medicine, Houston, TX 77030, USA.  USDA-ARS, Beltsville Human Nutrition Research Center, Diet, Genomics & Immunology Laboratory, Beltsville, MD 20705-2350, USA.

Domestication Lab, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210 Vienna, Austria.  Unit of Physiology, Pathophysiology and Experimental Endocrinology, Department of Biomedical Sciences, University of Veterinary Medicine, Veterinaerplatz 1, 1210 Vienna, Austria.  Institute of Cognitive Science, Comparative BioCognition, University of Osnabruck, Artilleriestrasse 34, 49076, Osnabruck, Germany.

Univ Vet Med, Wolf Sci Ctr, Konrad Lorenz Inst Ethol, Dept Interdisciplinary Life Sci,Domesticat Lab, Vet Pl 1, A-1210 Vienna, Austria  Max Planck Inst Evolutionary Anthropol, Interim Grp Primatol, Deutscher Pl 6, D-04103 Leipzig, Germany  Univ Vet Med, Dept Biomed Sci, Unit Physiol Pathophysiol & Expt Endocrinol, Vet Pl 1, A-1210 Vienna, Austria  Univ Leipzig, ZLS, Prager Str 34, D-04317 Leipzig, Germany

Univ Vet Med, Domesticat Lab, Wolf Sci Ctr, Konrad Lorenz Inst Ethol, Vet Pl 1, A-1210 Vienna, Austria  Max Planck Inst Evolutionary Anthropol, Dept Primatol, Endocrinol Lab, Deutsch Pl 6, D-04103 Leipzig, Germany  Univ Vet Med, Dept Biomed Sci, Unit Physiol Pathophysiol & Expt Endocrinol, Vet Pl 1, A-1210 Vienna, Austria  Univ Leipzig, ZLS, Prager Str 34, D-04317 Leipzig, Germany

Domestication Lab, Wolf Science Center, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210, Vienna, Austria. gwendolyn.wirobski@vetmeduni.ac.at.  University of Leipzig, ZLS, Prager Str. 34, 04317, Leipzig, Germany.  Domestication Lab, Wolf Science Center, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210, Vienna, Austria.  Interim Group Primatology, Max-Planck-Institute for Evolutionary Anthropology, Deutscher Platz 6, 04103, Leipzig, Germany.

Tongji Univ, Shanghai Pulm Hosp, Shanghai TB Key Lab, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai, Peoples R China  Shanghai Viva Biotech, CryoEM Grp, Shanghai, Peoples R China

Univ Calif Riverside, Dept Mol Cell & Syst Biol, Riverside, CA 92521 USA  Univ Calif Riverside, Neurosci Grad Program, Riverside, CA 92521 USA  Duke Univ, Nicholas Sch Environm, Durham, NC 27710 USA  Loma Linda Univ, Dept Psychol, Loma Linda, CA 92350 USA  Pontifical Catholic Univ Puerto Rico, Biotechnol Dept, Ponce, PR 00717 USA  German Natl Res Ctr Environm Hlth GmbH, Helmholtz Zentrum Munchen Mol EXpos MEX, Ingolstaedter Landstr 1, Munich, Germany  TUM, Wissensch Zentrum Weihenstephan Ernahrung Landnut, Dept Biowissensch Grundlagen, Weihenstephaner Steig 23, D-85350 Freising Weihenstephan, Germany  US EPA, Neurol & Endocrine Toxicol Branch, Publ Hlth & Integrated Toxicol Div, CPHEA ORD, Durham, NC 27711 USA

Univ Manitoba, Dept Pediat, Sect Neonatol, Winnipeg, MB, Canada  Childrens Hosp, Res Inst Manitoba, Biol Breathing Grp, Winnipeg, MB, Canada  Univ Manitoba, Dept Anesthesia, Winnipeg, MB, Canada  Univ Manitoba, Dept Oral Biol, Winnipeg, MB, Canada  Univ Manitoba, Dept Physiol, Winnipeg, MB, Canada

Southern Methodist Univ, Dept Psychol, 6116 N Cent Expressway,Suite 1300, Dallas, TX 75206 USA  Univ Miami, Dept Psychol, Miami, FL USA  Univ Miami, Miller Sch Med, Diabet Res Inst, Div Endocrinol Diabet & Metab,Dept Med, Miami, FL 33136 USA

Univ Washington, Howard Hughes Med Inst, Seattle, WA 98195 USA  Univ Washington, Dept Pharmacol, Seattle, WA 98195 USA  Univ Tromso, Arctic Univ Norway, Dept Pharm, N-9037 Tromso, Norway

Oregon Hlth & Sci Univ, Sch Nursing, Mail Code SN-585,3455 SW US Vet Hosp Rd, Portland, OR 97239 USA  Indiana Univ, Kinsey Inst, Bloomington, IN USA

New Bolton Center, Department of Clinical Studies, School of Veterinary Medicine, University of Pennsylvania, Kennett Square, PA.  Galbreath Equine Center, Department of Veterinary Clinical Sciences, College of Veterinary Medicine, The Ohio State University, Columbus, OH.

Univ Delhi, Dept Zool, Delhi 110007, India

Univ Delhi, Dept Zool, IndoUS Ctr Biol Timing, Delhi 110007, India  CCS Univ, Dept Zool, Meerut 250004, Uttar Pradesh, India  Univ Lucknow, Dept Zool, Lucknow 226007, Uttar Pradesh, India

Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan.  Research Committee on Iodine-Related Health Problems, Foundation for Growth Science, Tokyo, 113-0033, Japan.  Laboratory of Functional Anatomy, Department of Life Sciences, School of Agriculture, Meiji University, Kanagawa, 214-8571, Japan.  Laboratory of Vaccine Materials, Center for Vaccine and Adjuvant Research and Laboratory of Gut Environmental System, Collaborative Research Center for Health and Medicine, National Institutes of Biomedical Innovation, Health and Nutrition, Osaka, 567-0085, Japan.  Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan. hase-kj@pha.keio.ac.jp.  The Institute of Fermentation Sciences (IFeS), Faculty of Food and Agricultural Sciences, Fukushima University, Kanayagawa, Fukushima, 960-1296, Japan. hase-kj@pha.keio.ac.jp.  International Research and Development Centre for Mucosal Vaccines, The Institute of Medical Science, The Uni



Univ Delhi, Dept Zool, Delhi 110007, India

Univ Sao Paulo, Lab Metab & Reprod Organismos Aquat, Dept Fisiol, Inst Biociencias, Rua Matao,Travessa 14-321, BR-05508090 Sao Paulo, SP, Brazil  Macquarie Univ, Dept Biol Sci, N Ryde, NSW 2113, Australia  Arizona State Univ, Sch Math & Nat Sci, Glendale, AZ 85306 USA  Univ Miami, Rosenstiel Sch Marine & Atmospher Sci, Miami, FL 33149 USA  Univ Miami, Leonard & Jayne Abess Ctr Ecosyst Sci & Policy, Coral Gables, FL 33146 USA

Univ Leipzig, Inst Biochem, Fac Vet Med, D-04103 Leipzig, Germany  Kleintierpraxis & Tierarztl Klin Kleintiere, Gartenstr 12, D-26122 Oldenburg, Germany

Imperial Coll London, Natl Heart & Lung Inst, Imperial Ctr Translat & Expt Med, Vasc Sci & Rheumatol, London, England  King Saud Univ, King Fahad Cardiac Ctr, Riyadh, Saudi Arabia  Univ Southern Calif, Keck Sch Med, Dept Mol Microbiol & Immunol, Los Angeles, CA 90033 USA  Royal Vet Coll, Comparat Biomed Sci, London, England

Kings Coll London, Peter Gorer Dept Immunobiol, Div Immunol Infect & Inflammatory Dis, London WC2R 2LS, England  Univ Bern, Inst Forens Med, CH-3012 Bern, Switzerland  Natl Inst Biol Stand & Controls, Biotherapeut Div, Blanche Lane, Potters Bar EN6 3QG, Herts, England

Kings Coll London, Peter Gorer Dept Immunobiol, Div Immunol Infect & Inflammatory Dis, London, England  Kings Coll London, Div Immunol Infect & Inflammatory Dis, CMCBI, London, England  Univ Oxford, Nuffield Dept Obstet & Gynaecol, Oxford, England  St Thomas Hosp, Dept Gynaecol Oncol, London, England  Univ Bern, Inst Forens Med, Bern, Switzerland  NIBSC, Potters Bar, Herts, England

Aarhus Univ, Aarhus Univ Hosp, Dept Clin Med, DK-8200 Aarhus, Denmark

Rizzoli Orthoped Inst, Conservat Orthoped Surg & Innovat Tech, Bologna, Italy  Rizzoli Orthped Inst, Lab Preclin & Surg Studies, Via Barbiano 1-10, I-40136 Bologna, Italy

Himmunitas Fdn, Tyraslaan 111, B-1120 Brussels, Belgium  RED Labs, Z1 Res Pk 100, B-1731 Zellik, Belgium  Himmunitas Clin, Tyraslaan 111, B-1120 Brussels, Belgium  Desert Res Inst, 2350 Raggio Pkwy, Reno, NV 89512 USA  Univ Nevada, Sch Med, Dept Microbiol & Immunol, Reno, NV 89557 USA

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland  Univ Glasgow, Res Inst Cardiovasc & Med Sci, Glasgow G12 8QQ, Lanark, Scotland  Queens Univ Belfast, Ctr Canc Res & Cell Biol, Belfast BT7 1NN, Antrim, North Ireland  Univ Copenhagen, Rigshosp, Fac Hlth & Med Sci, Dept Growth & Reprod, DK-2100 Copenhagen, Denmark

Univ Sassari, Dipartimento Chim & Farm, Via F Muroni 23-A, I-07100 Sassari, Italy  Univ Complutense, Fac Med, Inst Univ Invest Neuroquim, Dept Bioquim & Biol Mol, E-28040 Madrid, Spain  Campus Excelencia Int CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurodegenerat, Madrid, Spain  Inst Ramon y Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Univ Genoa, Sez Chim Farrnaco & Prod Cosmet, Dipartmento Farm, Viale Benedetto XV 3, I-16132 Genoa, Italy  Univ Cordoba, Reina Sofia Univ Hosp, Maimonides Biomed Res Inst Cordoba, Dept Cell Biol Physiol & Immunol, Avda Menendez Pidal S-N, E-14004 Cordoba, Spain  Univ Las Palmas Gran Canaria, ULPGC, Dept Biochem & Mol Biol, Las Palmas Gran Canaria, Spain

Univ Montreal, CHU St Justine, Res Ctr, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Nutr, Montreal, PQ H3T 1J4, Canada  Univ Laval, Inst Nutr & Funct Foods INAF, Quebec City, PQ G1V 0A6, Canada  Univ Montreal, Dept Pediat, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Chem, Montreal, PQ H3T 1J4, Canada  Univ Montreal, Dept Pathol, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Biochem, Montreal, PQ H3T 1J4, Canada  Univ Sherbrooke, Fac Med & Hlth Sci, Dept Anat & Cellular Biol, Lab Intestinal Physiopathol, Sherbrooke, PQ J1H 5N4, Canada

Univ Huddersfield, Sch Appl Sci, Dept Pharm, Huddersfield HD1 3DH, W Yorkshire, England

Ball State Univ, Human Performance Lab, Muncie, IN 47306 USA

Univ G DAnnunzio, Dept Med & Sci Aging, Via Vestini 31, Chieti, Italy  Univ G DAnnunzio, Med & Hlth Sci Sch, Chieti, Italy  Univ G DAnnunzio, Dept Pharm, Chieti, Italy

Pharmacology Laboratories, Taisho Pharmaceutical Co., Ltd., Saitama, Japan; Institute for Integrated Sports Medicine, Keio University School of Medicine, Keio University School of Medicine, Tokyo, Japan

Univ Autonoma Madrid, Hosp Univ La Paz IdiPAZ, Fac Med, Dept Farmacol,Inst Invest, Madrid, Spain  CIBER Enfermedades Cardiovasc, Madrid, Spain  CNIC, Gene Regulat Cardiovasc Remodeling & Inflammat Gr, Madrid, Spain  Fdn Jimenez Diaz, Inst Invest, Dept Inmunol, Madrid, Spain  CSIC UAM, Inst Invest Biomed Alberto Sols, Dept Biol Canc, Madrid, Spain

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16, Midlothian, Scotland  Univ Edinburgh, Ctr Integrat Physiol, Hugh Robson Bldg,15 George Sq, Edinburgh EH8, Midlothian, Scotland  Univ Edinburgh, Queens Med Res Inst, MRC Ctr Inflammat Res, 47 Little France Crescent, Edinburgh EH16, Midlothian, Scotland

Lab Field, F-21000 Dijon, France  Univ Bourgogne Franche Comte, AgroSup Dijon, Unite Mixte Rech Proc Alimentaires & Microbiol PA, F-21000 Dijon, France  Univ Toulouse, INPT, INRA, ENVT,Genet Physiol & Syst Elevage GenPhySE, F-31320 Castanet Tolosan, France

Nantong Univ, Dept Rehabil Med, Affiliated Hosp, Nantong 226001, Peoples R China  Nantong Univ, Coinnovat Ctr Neuroregenerat, Key Lab Neuroregenerat, Jiangsu & Minist Educ, Nantong 226001, Peoples R China  Shanghai Jiao Tong Univ, Dept Rehabil Med, Shanghai Peoples Hosp 9, Sch Med, Shanghai 200011, Peoples R China  Nantong Univ, Dept Neurol, Affiliated Hosp, Nantong 226001, Peoples R China

Med Univ Plovdiv, Fac Pharm, Dept Pharmacol Toxicol & Pharmacotherapy, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Med Univ Plovdiv, Med Fac, Dept Med Biol, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Paisij Hilendarski Univ Plovdiv, Res Inst Med, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Med Univ Plovdiv, Fac Pharm, Dept Med Phys & Biophys, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria

Kangwon Natl Univ, Dept Biochem & Mol Biol, Sch Med, Chunchon 24341, South Korea  Kangwon Natl Univ, Dept Biol Sci, Chunchon, South Korea

Nutraceut Alliance, Campbellville, ON L0P 1B0, Canada  Univ Guelph, Dept Anim Biosci, Guelph, ON, Canada

Univ Iceland, Fac Pharmaceut Sci, Hofsvallagata 53, IS-107 Reykjavik, Iceland  Univ La Laguna ULL, Dept Ingn Quim & Tecnol Farmaceut, Fac Ciencias Salud, Campus Anchieta, San Cristobal la Laguna 38200, Tenerife, Spain  Univ Santiago de Compostela, Dept Farmacol Farm & Tecnol Farmaceut, R D Pharma Grp GI 1645, Fac Farm, Santiago De Compostela 15782, Spain  Univ Santiago de Compostela, Hlth Res Inst Santiago de Compostela IDIS, Santiago De Compostela 15782, Spain

Univ Guleph, Dept Anim Biosci, Guelph, ON, Canada  Nutraceut Alliance, Campbellville, ON, Canada

Burapha Univ, Fac Sci, Dept Biochem, Chon Buri 20131, Thailand  Burapha Univ, Fac Sci, Ctr Excellence Innovat Chem, Chon Buri 20131, Thailand  Burapha Univ, Fac Sci, Dept Chem, Chon Buri, Thailand

Department of Veterinary Physiology, Graduate School of Agricultural and Life Sciences, The University of Tokyo, Tokyo, Japan.

Linkoping Univ, Dept Clin & Expt Med, S-58185 Linkoping, Sweden  Univ Tokyo, Grad Sch Agr & Life Sci, Dept Vet Physiol, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  Univ Tokyo, Grad Sch Agr & Life Sci, Dept Biomed Sci, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  CNRS, Inst Curie, UMR144, F-75248 Paris, France  Univ Lubeck, Inst Expt & Clin Pharmacol & Toxicol, D-23538 Lubeck, Germany  Johannes Gutenberg Univ Mainz, Univ Med Ctr, Inst Mol Med, D-55131 Mainz, Germany  Univ Manchester, Fac Biol Med & Hlth, Manchester M13 9PT, Lancs, England

RED Labs, Z1 Researchpk 100, B-1731 Zellik, Belgium  Univ Campania, Dept Expt Med, I-80138 Naples, Italy  Ctr Autism Forza Silenzio, I-81036 Caserta, Italy  Italian Grp Studying Autism GISA, I-25018 Brescia, Italy  Nevada Ctr Biomed Res, Reno, NV 89557 USA  Univ Nevada, Sch Med, Dept Pathol, Reno, NV 89557 USA  Himmunitas Vzw, B-1120 Brussels, Belgium

Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA; The Marcus Institute for Aging Research, Harvard Medical School, Boston, MA, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA.  Center for Environmental Sciences and Engineering, University of Connecticut, Storrs, CT, USA.  Department of Immunology, UConn Health, Farmington, CT, USA; Department of Medicine, UConn Health, Farmington, CT, USA.  Department of Periodontology, UConn Health, Farmington, CT, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA. Electronic address: christopher.blesso@uconn.edu.

Univ Complutense, Dept Quim Ciencias Farmaceut, Fac Farm, Grp Biotransformac, Madrid 28040, Spain  Univ Complutense, Fac Farm, Dept Fisiol, Madrid 28040, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol, Madrid 28040, Spain  Campus Excelencia Internacional CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurogenerat C, Madrid, Spain  Inst Ramon & Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Inst Invest Sanitaria Hosp Univ La Princesa, Hosp Univ Santa Cristina, Unidad Invest, Madrid, Spain  Univ Rey Juan Carlos, Fac Ciencias La Salud, Dept Ciencias Basicas La Salud, Area Farmacol & Nutr,Unidad Asociada I D i Al CSI, Avda Atenas S-N, Madrid 28922, Spain  Univ La Laguna, Dept Bioquim Microbiol Biol Celular & Genet, Santa Cruz de Tenerife, Spain  Grp Biotransformac, Barcelona, Spain

Ball State Univ, Human Performance Lab, Muncie, IN 47306 USA

Ulm Univ, Trauma Res Ctr, Inst Orthopaed Res & Biomech, Ulm, Germany  Univ Porto, Inst Invest & Inovacao Saude i3S, Porto, Portugal  Univ Porto, Inst Engn Biomed INEB, Porto, Portugal  Univ Porto, Inst Ciencias Biomed Abel Salazar ICBAS, Porto, Portugal

School of Veterinary Medicine, Kitasato University, Higashi 23-35-1 Towada, Aomori 034-8628, Japan. Electronic address: mochiai@vmas.kitasato-u.ac.jp.  School of Veterinary Medicine, Kitasato University, Higashi 23-35-1 Towada, Aomori 034-8628, Japan.  School of Food Industrial Sciences, Miyagi University, Hatatate 2-2-1, Taihaku, Sendai, Miyagi 982-0215, Japan.  Field Science Center, School of Veterinary Medicine, Kitasato University, Kami-yakumo 751, Yakumo, Futami, Hokkaido 049-3121, Japan.

Department of Pharmacy, School of Applied Sciences, University of Huddersfield, Queensgate, Huddersfield HD1 3DH, UK.  Centre for Natural Products Discovery, School of Pharmacy and Biomolecular Sciences, Liverpool John Moores University, Byrom Street, Liverpool L3 3AF, UK.

Univ Huddersfield, Sch Appl Sci, Dept Pharm, Huddersfield HD1 3DH, W Yorkshire, England  Univ Freiburg, Dept Psychiat & Psychotherapy, Neurochem Res Lab, Sch Med, Hauptstr 5, D-79104 Freiburg, Germany  VivaCell Biotechnol GmbH, Ferdinand Porsche Str 5, D-79211 Denzlingen, Germany

Univ G DAnnunzio, Dept Psychol Humanist & Terr Sci, Chieti, Italy  Univ G DAnnunzio, Dept Med & Sci Aging, Chieti, Italy

CSIC UAM, Inst Invest Biomed Alberto Sols, Madrid, Spain  Hosp Univ La Paz, Inst Invest, Madrid, Spain  Hosp Gen Univ Gregorio Maranon, Inst Invest Sanitaria Gregorio Maranon, Serv Cardiol, Madrid, Spain  Hosp Clin Salamanca, Serv Cardiol, Salamanca, Spain  Univ Complutense Madrid, Fac Med, Ciudad Univ, Madrid, Spain

Univ New Mexico, Hlth Sci Ctr, Dept Neurol, Albuquerque, NM 87131 USA

Univ New Mexico, Dept Neurol, Hlth Sci Ctr, 1 Univ New Mexico, Albuquerque, NM 87131 USA  Univ New Mexico, Dept Neurosci, Hlth Sci Ctr, Albuquerque, NM 87131 USA  Univ Florida, Dept Neurosci, Gainesville, FL 32610 USA

Ball State Univ, Human Performance Lab, Muncie, IN 47306 USA

CSIR CSIR, Inst Genom & Integrat Biol IGIB, Mall Rd, Delhi 110007, India  CSIR CSIR, Acad Sci & Innovat Res AcSIR, Mall Rd, Delhi 110007, India  Jamia Hamdard, Dept Pharmacol, Fac Pharm, Delhi 110062, India  Inst Human Behav & Allied Sci IHBAS, Delhi 110095, India  Sapienza Univ, Dept Physiol & Pharmacol Vittorio Erspamer, Rome, Italy  All India Inst Med Sci, Dept Neurol, Delhi 110029, India

CSIR, IGIB, Mall Rd, Delhi 110007, India  CSIR, Acad Sci & Innovat Res AcSIR, Delhi 110007, India  Delhi Technol Univ, Dept Biotechnol, Delhi 110042, India  IHBAS, Delhi 110095, India  All India Inst Med Sci, Dept Neurol, Delhi 110029, India

Univ Montpellier, INSERM, IRMB, F-34295 Montpellier, France  CHU, Multiorgan Dis, Dept Internal Med, F-34295 Montpellier, France  CHU, Dept Rheumatol, Clin Immunol & Osteoarticular Dis Therapeut Unit, F-34295 Montpellier, France



Ulm Univ, Trauma Res Ctr, Inst Orthopaed Res & Biomech, Helmholtzstr 14, D-89081 Ulm, Germany  Univ Porto, I3S, R Alfredo Allen, P-4200135 Porto, Portugal  Univ Porto, Inst Engn Biomed INEB, R Alfredo Allen, P-4200135 Porto, Portugal  Univ Porto, ICBAS, R Jorge de Viterbo Ferreira 228, P-4050313 Porto, Portugal

Univ Basilicata, Dept Sci, Via Ateneo Lucano 10, I-85100 Potenza, Italy  Univ Strasbourg, Univ Haute Alsace, ECPM, CNRS,UMR 7042 LIMA, 25 Rue Becquerel, F-67087 Strasbourg, France

Department of Science, University of Basilicata, Viale dell'Ateneo Lucano 10, 85100 Potenza, Italy.  Department of Pharmacy, University of Salerno, Via Giovanni Paolo II 132, 84084 Salerno, Italy.  Bristol Heart Institute, Bristol Medical School, University of Bristol, Bristol BS2 8HW, UK.  Department of Molecular and Cellular Biochemistry, University of Kentucky, Lexington, KY 40536, USA.  Departamento de Bioquimica Rua Ramiro Barcelos, Universidade Federal do Rio Grande do Sul (UFRGS), 2600 Anexo Santa Cecilia, Porto Alegre, RS, Brazil.  Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, 1090 Vienna, Austria.

Univ Basilicata, Dept Sci, Viale Ateneo Lucano 10, I-85100 Potenza, Italy  Bioinnova Srls, Via Ponte Nove Luci 22, I-85100 Potenza, Italy  Univ Salerno, Dipartimento Chim & Biol, Via Giovanni Paolo II,132, I-84084 Fisciano, Italy  San Carlo Hosp Potenza, Rheumatol Inst Lucania IReL, Rheumatol Dept Lucania, Potenza, Italy  Madonna delle Grazie Hosp Matera, Potenza, Italy

Univ Madras, Bharathi Womens Coll, Dept Biochem, Chennai, Tamil Nadu, India

1Department of Biochemistry and Center of Excellence for Innovation in Chemistry, Faculty  of Science, Burapha University, Chonburi 20130, Thailand  2Department of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty of Science, Burapha University, Chonburi 20130, Thailand

Departments of Pharmaceutical Sciences, College of Pharmacy, University of Tennessee Health Science Center, Memphis, Tennessee 38163, United States.  College of Graduate Health Sciences, University of Tennessee Health Science Center, Memphis, Tennessee 38163, United States.  *Email: jjiang18@uthsc.edu for Jianxiong Jiang  Email: cyang26@uthsc.edu for Chao-Yie Yang

Nantong Univ, Coinnovat Ctr Neuroregenerat, Key Lab Neuroregenerat Jiangsu, Nantong, Jiangsu, Peoples R China  Nantong Univ, Coinnovat Ctr Neuroregenerat, Minist Educ, Nantong, Jiangsu, Peoples R China  Nantong Univ, Affiliated Hosp, Ctr Special Inspect, Nantong, Jiangsu, Peoples R China  Huazhong Univ Sci & Technol, Tongji Hosp, Tongji Med Coll, Dept Neurosurg, Wuhan, Hubei, Peoples R China  Nantong Univ, Affiliated Hosp, Dept Otolaryngol Head Neck Surg, Nantong, Jiangsu, Peoples R China  Nantong Univ, Affiliated Hosp, Dept Rehabil Med, Nantong, Jiangsu, Peoples R China

Burapha Univ, Fac Sci, Dept Biochem, Chon Buri 20131, Thailand  Burapha Univ, Ctr Excellence Innovat Chem, Chon Buri 20131, Thailand  Chiang Mai Univ, Fac Med, Ctr Excellence Innovat Chem, Dept Pharmacol, Chiang Mai 50200, Thailand

Univ Porto, Inst Invest & Inovacao Saude, Rua Alfredo Allen 208, P-4200135 Oporto, Portugal  Univ Porto, INEB Inst Engn Biomed, Rua Alfredo Allen 208, P-4200135 Oporto, Portugal  Univ Ulm, Inst Orthopaed Res & Biomech, Helmholtzstr 14, D-89081 Ulm, Germany  Univ Porto, ICBAS, Rua Jorge Viterbo Ferreira 228, P-4050313 Oporto, Portugal

Univ Basilicata, Dept Sci, Viale Ateneo Lucano 10, I-85100 Potenza, Italy  Univ Salerno, Dept Pharm, Via Giovanni Paolo II 132, I-84084 Salerno, Italy  KAMABIO Srl, Via Boschetto 4-B, I-39100 Bolzano, Italy  ALMACABIO Srl, C So Italia 27, I-39100 Bolzano, Italy  Univ Cagliari, Dept Sci Vita & Ambiente, Sez Sci Farmaco, Via Osped 72, I-09124 Cagliari, Italy

Univ Huddersfield, Sch Appl Sci, Dept Pharm, Huddersfield HD1 3DH, W Yorkshire, England  NIEHS, Neurobiol Lab, NIH, POB 12233, Res Triangle Pk, NC 27709 USA

Univ Genoa, Dept Internal Med, Pharmacol Lab, I-16132 Genoa, Italy  Univ Genoa, CEBR, I-16132 Genoa, Italy  Univ Genoa, Dept Phys, Genoa, Italy  Univ Genoa, Dept Pharm, I-16132 Genoa, Italy

Institute of Orthopaedic Research and Biomechanics, University of Ulm, 89081 Ulm, Germany.

Univ Wisconsin, Sch Med & Publ Hlth, Dept Med Microbiol & Immunol, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Oncol, Madison, WI 53706 USA  Univ Wisconsin Madison, Dept Biomed Engn, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Med, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Pediat, Madison, WI 53706 USA

Department of Pharmaceutical Sciences, College of Pharmacy, The University of Tennessee Health Science Center, Memphis, TN, 38163, USA.  Department of Pharmaceutical Sciences, College of Pharmacy, The University of Tennessee Health Science Center, Memphis, TN, 38163, USA. jjiang18@uthsc.edu.

Univ Tennessee, Hlth Sci Ctr, Dept Pharmaceut Sci, Coll Pharm, 881 Madison Ave,Suite 665, Memphis, TN 38163 USA

Leibniz Inst Zoo & Wildlife Res, Dept Reprod Biol, Berlin, Germany  Polish Acad Sci, Inst Anim Reprod & Food Res, Dept Reprod Immunol & Pathol, Olsztyn, Poland  Univ Zurich, Vetsuisse Fac, Inst Vet Anat, Zurich, Switzerland

Inst Radioprotect & Surete Nucl IRSN, F-92262 Fontenay Aux Roses, France  Direct Approvisionnement Prod Sante Armees, Pharm Cent Armees, F-45000 Orleans, France

Univ Tokyo, Grad Sch Agr & Life Sci, Hlth Nutr, Tokyo 1138657, Japan  Univ Tokyo, Inst Mol & Cellular Biosci, Res Ctr Epigenet Dis, Tokyo 1130032, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Biochem, Fukuoka, Fukuoka 8128582, Japan

SeaWorld Pk & Entertainment Inc, SeaWorld & Busch Gardens Species Preservat Lab, San Diego, CA USA

Columbus Zoo & Aquarium, Powell, OH 43065 USA  Univ Prince Edward Isl, Atlantic Vet Coll, Hlth Management, Charlottetown, PE C1A 4P3, Canada  Colorado State Univ, Coll Vet Med & Biomed Sci, Clin Sci, Ft Collins, CO 80523 USA  Ohio State Univ, Dept Anthropol, Columbus, OH 43210 USA

Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, St. Louis, MO 63110, USA    Center for Species Survival, Smithsonian National Zoo and Conservation Biology Institute, Front Royal, VA 22630, USA    North of England Zoological Society, Chester Zoo, Upton by Chester CH2 1LH, UK    National Museum of Natural History, Smithsonian Institution, Washington, DC 20560, USA    Smithsonian Global Health Program, Smithsonian National Zoo and Conservation Biology Institute, Washington, DC 20008, USA    Department of Epidemiology of Microbial Disease, Yale School of Public Health, New Haven, CT 06520, USA    Veterinary Initiative for Endangered Wildlife, Bozeman, MT 59715, USA    Department of Anthropology, The Ohio State University, Columbus, OH 43210, USA    College of Public Health, The Ohio State University, Columbus, OH 43210, USA    Department of Clinical Sciences, Colorado State University, Fort Collins, CO 80523, USA    Wildlife Health Sciences, Smithsonian National Zoo and Conservation Biology I

Univ Turku, Sect Ecol, Dept Biol, Turku 20014, Finland  CSIC, Museo Nacl Ciencias Nat, Dept Ecol Evolut, C Jose Gutierrez Abascal 2, Madrid 28006, Spain  Univ Porto, Ctr Invest Biodiversidade & Recursos Genet, CIBIO InBIO, Campus Agr Vairao, P-4485661 Vairao, Portugal

St Louis Zoo, Dept Reprod & Behav Sci, St Louis, MO 63110 USA  Univ Calif Los Angeles, Dept Ecol & Evolutionary Biol, Los Angeles, CA 90095 USA  Channel Isl Natl Pk, Ventura, CA 93001 USA  AZA Reprod Management Ctr, St Louis, MO 63110 USA

Liverpool John Moores Univ, Sch Biol & Environm Sci, Liverpool L3 3AF, Merseyside, England  Univ Pretoria, Mammal Res Inst, ZA-0028 Hatfield, South Africa  Southern African Wildlife Coll, ZA-1380 Hoedspruit, South Africa  Univ Pretoria, Dept Anat & Physiol, Endocrine Res Lab, ZA-0110 Onderstepoort, South Africa

Laboratory of Molecular Reproductive Biology, Institute for Environmental Sciences, University of Shizuoka, Shizuoka 422-8526, Japan.  Graduate School of Integrated Pharmaceutical and Nutrition Sciences, University of Shizuoka, Shizuoka 422-8526, Japan.  Tropical Biosphere Research Center, University of the Ryukyus, Okinawa 903-0213, Japan.  Faculty of Advanced Engineering, Tokyo University of Science, Tokyo 125-8585, Japan.  Graduate School of Nanobioscience, Yokohama City University, Yokohama 236-0027, Japan.

Univ Utah, Sch Med, 30 N 1900 E,2B200, Salt Lake City, UT 84132 USA  Univ Utah, Sch Med, Dept Obstet & Gynecol, Div Family Planning, 30 N 1900 E,2B200, Salt Lake City, UT 84132 USA  Univ Utah, Coll Nursing, 10 S 2000 E, Salt Lake City, UT 84112 USA  Univ Utah, Sch Med, Dept Pediat, Div Neonatol, 295 Chipeta Way, Salt Lake City, UT 84108 USA  Univ New Mexico, Sch Med, Dept Obstet & Gynecol, Albuquerque, NM 87131 USA  Univ Illinois, Dept Psychiat, Neuropsychiat Inst, 912 S Wood St, Chicago, IL 60612 USA

MIT, David H Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Chem Engn, Cambridge, MA 02139 USA  MIT, Div Comparat Med, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Northeastern Univ, Dept Bioengn, Boston, MA 02115 USA  Northeastern Univ, Dept Mech Engn, Boston, MA 02115 USA  Univ Southern Calif, Keck Sch Med, Dept Obstet & Gynecol, Los Angeles, CA 90033 USA  MIT, Media Lab, Cambridge, MA 02139 USA  MIT, Inst Med Engn & Sci, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Mech Engn, Cambridge, MA 02139 USA  Harvard Med Sch, Brigham & Womens Hosp, Div Gastroenterol Hepatol & Endoscopy, Boston, MA 02115 USA

Center for Biomedical Research, Population Council, 1230 York Avenue, New York, NY, 10065, USA.  Clinica de Profamilia, Nicolas de Ovando Esq. Calle 16, Ens. Luperon, Santo Domingo, Dominican Republic.  , Gold Canyon, USA.  Center for Biomedical Research, Population Council, 1230 York Avenue, New York, NY, 10065, USA. rmerkatz@popcouncil.org.

Department of Dermatology, Showa University, School of Medicine, Tokyo, Japan.  Department of Dermatology, Showa University Northern Yokohama Hospital, Yokohama, Japan.  Department of Environmental Immuno-Dermatology, Yokohama City University Graduate School of Medicine, Yokohama, Japan.

Institute of Sport Sciences, the Jerzy Kukuczka Academy of Physical Education, Katowice, Poland.  Department of Physiology, Faculty of Physical Education and Sport, Charles University, Prague, Czech Republic.

BioCrit Grp Biomed Res Crit Care Med, Valladolid 47005, Spain  Univ Valladolid, Fac Med, Dept Med Dermatol & Toxicol, Valladolid 47005, Spain  Hosp Clin Univ Valladolid, Gastroenterol Dept, Valladolid 47003, Spain  Univ Valladolid, Fac Med, Dept Surg, Valladolid 47005, Spain  Hosp Clin Univ Salamanca, Anesthesiol & Crit Care Dept, Salamanca 37007, Spain  Hosp Clin Univ Valladolid, Anesthesiol & Crit Care Dept, Valladolid 47003, Spain  Inst Hlth Sci Castile & Leon IECSCYL, Soria 42002, Spain  Hosp Clin Univ Valladolid, Dept Microbiol, Valladolid 47003, Spain  Hosp Clin Univ Valladolid, Haematol & Hemotherapy Dept, Valladolid 47003, Spain

Univ Turku, Dept Biol, Turku 20014, Finland  Univ Murcia, Fac Vet, IMIB Arrixaca, Toxicol & Risk Assessment Grp,Dept Hlth Sci, E-30100 Murcia, Spain  US Geol Survey, Patuxent Wildlife Res Ctr, Beltsville, MD 20705 USA

BioCritic, Group for Biomedical Research in Critical Care Medicine, 47005 Valladolid, Spain.  Department of Medicine, Dermatology and Toxicology, Universidad de Valladolid, 47005 Valladolid, Spain.  Research Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Centro de Investigacion Biomedica en Red de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, 28029 Madrid, Spain.  Institute of Health Sciences of Castile and Leon (IECSCYL), 42002 Soria, Spain.  Radiology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Gastroenterology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Anesthesiology and Critical Care Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Department of Surgery, Faculty of Medicine, Universidad de Valladolid, 47005 Valladolid, Spain.  Department of Physiology, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, 48940 Leioa, Spain.  Biocruce

Univ Med Ctr Hamburg Eppendorf, Univ Canc Ctr Hamburg UCCH, Dept Oncol Hematol & Bone Marrow Transplantat, Sect Pneumol, Hamburg, Germany

Univ N Carolina, Dept Psychiat, Sch Med, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Pharmacol, Chapel Hill, NC 27599 USA  Univ N Carolina, Bowles Ctr Alcohol Studies, Sch Med, Chapel Hill, NC 27599 USA

VA Pittsburgh Healthcare Syst, Med Res Serv, Pittsburgh, PA 15240 USA  Univ Pittsburgh, Dept Pharmaceut Sci, Pittsburgh, PA 15216 USA  Cent S Univ, Xiangya Hosp 2, Changsha, Hunan, Peoples R China  Cent S Univ, Inst Clin Pharm, Changsha, Hunan, Peoples R China  Univ Pittsburgh, Sch Med, Dept Psychiat, Pittsburgh, PA 15213 USA  Univ Calif San Diego, Dept Psychiat, San Diego, CA 92103 USA  Beth Israel Deaconess Med Ctr, Dept Psychiat, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA

Oregon Hlth & Sci Univ, Dept Behav Neurosci, Portland, OR 97239 USA  Portland Alcohol Res Ctr, Dept Vet Affairs Med Res, Portland, OR 97239 USA

Univ Toyama, Inst Nat Med, 2630 Sugitani, Toyama 9300194, Japan  Setsunan Univ, Fac Pharmaceut Sci, Lab Funct Biomol & Chem Pharmacol, 45-1 Nagaotoge Cho, Hirakata, Osaka 5730101, Japan

Kyoto Pharmaceut Univ, Div Pathol Sci, Dept Pharmacol, Yamashina Ku, 5 Nakauchi Cho, Kyoto 6078414, Japan  Setsunan Univ, Fac Pharmaceut Sci, Lab Immunopharmacol, 45-1 Nagaotoge Cho, Hirakata, Osaka 5730101, Japan  Nagoya City Univ, Grad Sch Med Sci, Dept Pharmacol, Mizuho Ku, 1 Kawasumi,Mizuho Cho, Nagoya, Aichi 4678601, Japan

Univ Pompeu Fabra, Dept Med & Life Sci, Neurobiol Behav Res Grp GReNeC NeuroBio, Barcelona, Spain  IMIM Hosp Del Mar, Neurosci Res Program, Res Inst, Barcelona, Spain

Univ Strasbourg, FMTS, INSERM U1119,Fac Med, Biopathol Myelin Neuroprotect & Strategies Therap, Bettiment 3,11 Rue Humann, F-67000 Strasbourg, France  CNRS UMR 7200, Fac Pharm Strasbourg, LIT, 74 Route Rhin,CS 60024, F-67401 Illkirch Graffenstaden, France

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing 100850, Peoples R China  Chinese Peoples Liberat Army, Dept Anesthesiol, Hosp 309, Beijing 10091, Peoples R China  Hebei North Univ, Dept Postgrad, Zhangjiakou 075000, Peoples R China  Gen Hosp PLA Rocket Force, Dept Anesthesiol, Beijing 100088, Peoples R China  Beijing Chuiyangliu Hosp, Dept Anesthesiol, Beijing 10022, Peoples R China

Peoples Liberat Army Gen Hosp, Dept Anesthesiol, Seventh Med Ctr, 5 Nanmencang Rd, Beijing 100070, Peoples R China  Beijing Inst Pharmacol & Toxicol, Dept New Drug Evaluat, 27 Taiping Rd, Beijing 100850, Peoples R China  Guizhou Med Univ, Dept Physiol, Guiyang 550025, Peoples R China

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing Key Lab Neuropsychopharmacol, 27 Taiping Rd, Beijing 100850, Peoples R China  Chinese Acad Med Sci, Inst Basic Med Sci, Dept Immunol, Beijing, Peoples R China  Peking Union Med Coll, Sch Basic Med, State Key Lab Med Mol Biol, Beijing, Peoples R China

Johns Hopkins Univ, Johns Hopkins Hosp, Johns Hopkins Ctr Womens Reprod Mental Hlth, Dept Psychiat & Behav Sci,Sch Med, 550 North Broadway,Suite 308, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Gynecol & Obstet, Baltimore, MD 21205 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Biostat, 615 N Wolfe St,Suite E-3150, Baltimore, MD 21205 USA  Johns Hopkins Univ, Dept Pediat, Sch Med, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Populat Family & Reprod Hlth, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Univ Virginia, Dept Psychiat & Neurobehav Sci, POB 800548, Charlottesville, VA 22908 USA

Univ Laval, Ctr Hosp Univ Quebec, Unite Rech Perinatol, Hop St Francois Assise,Dept Pediat, Quebec City, PQ, Canada

Fujian Med Univ, Sch Pharm, Dept Pharmacol, Fuzhou 350122, Peoples R China  Army Med Univ, Mil Med Univ 3, Coll High Altitude Mil Med, Dept High Altitude Operat Med, Chongqing 400038, Peoples R China  Wuzhou Univ, Sch Chem Engn & Resource Recycling, Wuzhou 543002, Peoples R China  Fujian Med Univ, Fujian Ctr Safety Evaluat New Drug, Fuzhou 350122, Peoples R China  Fujian Med Univ, Sch Pharm, Fujian Key Lab Drug Target Discovery & Struct & Fu, Fuzhou 350122, Peoples R China

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing Key Lab Neuropsychopharmacol, Beijing 100850, Peoples R China  China Pharmaceut Univ, Sch Pharm, Nanjing 211198, Jiangsu, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Nanlou Pharm, Beijing 100853, Peoples R China  Capital Med Univ, Sch Basic Med Sci, Beijing 100069, Peoples R China  Zunyi Med Univ, Key Lab Basic Pharmacol, Minist Educ, Zunyi 563003, Guizhou, Peoples R China  Zunyi Med Univ, Joint Int Res Lab Ethnomed, Minist Educ, Zunyi 563003, Guizhou, Peoples R China



Chinese PLA, Air Force Med Ctr, Dept Neurosurg, Beijing 100142, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Med Ctr 7, Dept Anesthesiol, Beijing 100700, Peoples R China  Beijing Shouda EENT Hosp, Dept Anesthesiol, Beijing 100070, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Med Ctr 7, Operating Room, Beijing 100700, Peoples R China

Air Force Gen Hosp Chinese PLA, Dept Neurosurg, Beijing 100142, Peoples R China  Acad Mil Med Sci, Inst Pharmacol & Toxicol, Beijing 100850, Peoples R China  Chinese PLA Army Gen Hosp, Dept Anesthesiol, Beijing 100700, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Dept Neurosurg, 28 Fuxing Rd, Beijing 100853, Peoples R China

Beijing Inst Pharmacol & Toxicol, Dept New Drug Evaluat, Beijing 100850, Peoples R China  Fujian Univ Tradit Chinese Med, Coll Pharm, Fuzhou 350122, Peoples R China  Beijing Inst Pharmacol & Toxicol, Dept Med Chem, Fuzhou 100850, Peoples R China

Mothers and Babies Research Centre, Hunter Medical Research Institute, Newcastle, New South Wales, Australia    School of Biomedical Sciences and Pharmacy, University of Newcastle, Newcastle, New South Wales, Australia    Gabrielle Crombie at gabrielle.crombie@uon.edu.au

Univ Oklahoma, Hlth Sci Ctr, Oklahoma Ctr Gerosci & Hlth Brain Aging, Oklahoma City, OK 73104 USA  Univ Oklahoma, Hlth Sci Ctr, Oklahoma Ctr Neurosci, Oklahoma City, OK 73104 USA  Univ Oklahoma, Hlth Sci Ctr, Dept Rehabil Sci, Coll Allied Hlth, Oklahoma City, OK USA  Univ Oklahoma, Hlth Sci Ctr, Dept Biochem & Mol Biol, Oklahoma City, OK 73104 USA

Department of Psychology, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Department of Biological Sciences, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Neuroscience Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Life Sciences Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Institute of Arctic Biology, University of Alaska-Fairbanks, Fairbanks, AK, United States.  Department of Chemistry, University of Alaska-Fairbanks, Fairbanks, AK, United States.  IDeA Network of Biomedical Excellence (INBRE), University of Alaska-Fairbanks, Fairbanks, AK, United States.  Comprehensive Neuropsychological Services, Albany, NY, United States.  Department of Cognitive Science, Rensselaer Polytechnic Institute, Troy, NY, United States.

Univ Turin, Amedeo di Savoia Hosp, Dept Med Sci, Unit Infect Dis, Turin, Italy  Infect Dis Inst, Res Dept, Mulago Hosp, Kampala, Uganda  Univ Turin ASL Citta Torino, Dept Med Sci, Lab Clin Pharmacol & Pharmacogenet, Turin, Italy  Alma Mater Studiorum Univ Bologna, S Orsola Hosp, Dept Med & Surg Sci, Unit Infect Dis, Bologna, Italy  Makerere Univ, Coll Hlth Sci, Kampala, Uganda

Medinutra LLC, 8050 Simfield Rd, Dublin 43016, OH, Ireland  Mt Carmel Hlth Ctr, Dept Surg, Cent Ohio Surg Associates, Columbus, OH USA

Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: iavicoli.ivo@rm.unicatt.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: veruscka@email.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: lfontana73@yahoo.it.  Epidemiology Unit, Occupational Medicine Department, Research Division, Italian Workers' Compensation Authority (INAIL), Via Alessandria, 220/E, 00198 Rome, Italy. Electronic address: a.marinaccio@inail.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: bergamaschi@rm.unicatt.it.  Department of Public Health, Environmental Health Sciences, University of Massachusetts, Morrill I, N344, Amherst, MA 01003, USA. Electronic address: edwardc@schoolph.umass.edu.

Univ Wisconsin Madison, Interdept Grad Program Nutr Sci, Madison, WI 53706 USA  Trop Dis Res Ctr, Ndola, Zambia  Natl Food & Nutr Commiss Zambia, Lusaka, Zambia  Univ Florida, Gainesville, FL USA

Section of Nephrology, Department of Medicine, Tulane University School of Medicine, New Orleans, LA, USA.

Syst Biol Grp Lab, Rome, Italy  Experts Grp Inositols Basic & Clin Res EGOI, Rome, Italy  Consejo Nacl Invest Cient & Tecn, Inst Biol & Med Expt IBYME, CONICET FIBYME, Buenos Aires, DF, Argentina  Alma Res Fertil Ctr, Rome, Italy  Univ Insubria, Filippo Dei Ponte Hosp, Dept Obstet & Gynecol, Varese, Italy

Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Angiol, Cardiovasc Res Lab, D-40225 Dusseldorf, Germany  Univ Reading, Dept Nutr, Reading RG6 6AP, Berks, England  UCL, Bloomsbury Inst Intens Care Med, London WC1E 6BT, England  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, Southampton SO16 6YD, Hants, England  Inst Life Sci, Southampton SO16 6YD, Hants, England  Slovak Acad Sci, Ctr Mol Med, Bratislava 83101, Slovakia  Wake Forest Univ, Dept Chem, Winston Salem, NC 27109 USA  Univ Warwick, Dept Chem, Coventry CV4 7AL, W Midlands, England  Bruker UK Ltd, Coventry CV4 9GH, W Midlands, England  Nagoya City Univ, Grad Sch Pharmaceut Sci, Dept Organ & Med Chem, Nagoya, Aichi 4678603, Japan  Natl Inst Oncol, Dept Mol Immunol & Toxicol, H-1122 Budapest, Hungary  NCI, Leidos Biomed Res Inc, Frederick, MD 21702 USA  NCI, Frederick, MD 21702 USA  Univ St Andrews, Sch Med, St Andrews KY16 9AJ, Fife, Scotland

Indiana Center for Biomedical Innovation, Indianapolis, Indiana (Y.L., Ar.S., J.S.); Indiana University School of Medicine, Indianapolis, Indiana (P.M., D.B., M.U., N.S., An.S., J.S.); University of Mississippi Medical Center, Jackson, Mississippi (S.T.Y., Je.S.); and Vasculonics LLC, Indianapolis, Indiana (J.S.)

Univ Genoa, Sect Gen Pathol, Dept Expt Med, Genoa, Italy  Univ Genoa, Dept Expt Med, Sect Biochem, Ctr Excellence Biomed Res CEBR, Genoa, Italy  Maastricht Univ, Dept Psychiat & Neuropsychol, Sch Mental Hlth & Neurosci, Maastricht, Netherlands  Univ Genoa, Sect Pharmacol & Toxicol, Dept Pharm, Genoa, Italy  IRCCS Osped Policlin San Martino, Genoa, Italy

Julius Maximilians Univ Wurzburg, Bot 1, Biozentrum, Julius Von Sachs Pl 2, D-97082 Wurzburg, Germany  Univ Bielefeld, Dept Cellular & Dev Biol Plants, Univ Str 25, D-33615 Bielefeld, Germany

Umea Centre for Molecular Medicine, Umea University, Umea, Sweden.  Wallenberg Centre for Molecular Medicine, Umea University, Umea, Sweden.  Umea Centre for Microbial Research, Umea University, Umea, Sweden.  Max Planck Institute for Brain Research, Frankfurt am Main, Germany.  Institute of Science and Technology Austria (IST Austria), Klosterneuburg, Austria.

Univ Idaho, Dept Entomol Plant Pathol & Nematol, Moscow, ID 83843 USA  Univ Idaho, Dept Biol Sci, Moscow, ID 83843 USA

Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden.  Present address: Department of Molecular Biology, Umea University, SE-901 87, Umea, SE, Sweden.  Present address: Yale Stem Cell Center, Yale University School of Medicine, New Haven, Connecticut, 06520, USA.  Present address: Research and Innovation Centre, Fondazione Edmund Mach, via E Mach 1, 38010, San Michele a/Adige, Italy.  Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden. ylva.engstrom@su.se.

Univ Washington, Dept Immunol, Sch Med, 750 Republican St, Seattle, WA 98109 USA  Univ Washington, Ctr Innate Immun & Immune Dis, Sch Med, 750 Republican St, Seattle, WA 98109 USA  Seattle Childrens Res Inst, Ctr Immun & Immunotherapies, 1900 9th Ave, Seattle, WA 98101 USA  Univ Washington, Dept Pediat, Sch Med, 1959 NE Pacific St, Seattle, WA 98195 USA

Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan.  Department of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Asclepiumm Taiwan Co. Ltd., New Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan; National Institute of Cancer Research, National Health Research Institutes, Tainan 704, Taiwan.  Department of Surgery, Chang Gung Memorial Hospital, Chang Gung University, Taoyuan, Taiwan.  Genomics Research Center, Academia Sinica, Taipei, Taiwan.  Senhwa Biosciences, Inc., Taiwan R.O.C.  Institute of Biopharmaceutical Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan. Electronic address: yeusu@nycu.edu.tw.  Department of Oncology, Taipei Veterans Gener

Department of Microbiology and.  Medical Scientist Training Program, University of Washington, Seattle, Washington, USA.  Public Health Sciences and Basic Sciences Divisions, Fred Hutchinson Cancer Center, Seattle, Washington, USA.  Department of Genome Sciences, University of Washington, Seattle, Washington, USA.

Department of Genetics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA.  Genetics and Epigenetics Program, The University of Texas MD Anderson Cancer Center UT Health Graduate School of Biomedical Sciences, Houston, TX, USA.  Department of Genetics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA. bwang3@mdanderson.org.  Genetics and Epigenetics Program, The University of Texas MD Anderson Cancer Center UT Health Graduate School of Biomedical Sciences, Houston, TX, USA. bwang3@mdanderson.org.

Department of Immunology, Tufts University School of Medicine, Boston, MA 02111.  Department of Veterinary and Biomedical Sciences, Center for Molecular Immunology and Infectious Disease, The Pennsylvania State University, University Park, PA 16802.  Email address: puk103@psu.edu - Parisa Kalantari

National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, (Chinese Center for Tropical Diseases Research); Key Laboratory of Parasite and Vector Biology, National Health Commission of People's Republic of China; World Health Organization Collaborating Center for Tropical Diseases, Shanghai, China.  Shanghai University of Medicine & Health Sciences, Shanghai, China.  The School of Global Health, Chinese Center for Tropical Diseases Research, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.  Central Laboratory, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.

Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN Institute of Microbes and Infections, Shanghai 200052, China. Electronic address: haipengliu@tongji.edu.cn.  Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN 

Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China. Electronic address: hongjiang@sioc.ac.cn.

Departments of Immunology and Medicine, University of Washington School of Medicine, Seattle, WA 98109, USA.  Department of Comparative Medicine, University of Washington School of Medicine, Seattle, WA 98195, USA.  Departments of Immunology and Medicine, University of Washington School of Medicine, Seattle, WA 98109, USA. Electronic address: stetson@uw.edu.

Alma Mater Studiorum Univ Bologna, Dept Pharm & Biotechnol, Via Selmi 3, I-40126 Bologna, Italy

Mem Sloan Kettering Canc Ctr, Sloan Kettering Inst, Mol Biol Program, New York, NY 10065 USA

Univ Washington, Dept Microbiol, Seattle, WA 98195 USA

The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China.  University of Chinese Academy of Sciences, Beijing, 100049, China.  Shanghai Institute for Advanced Immunochemical Studies, and School of Life Science and Technology, Shanghai Tech University, Shanghai, 200031, China.  School of Chinese Materia Medica, Nanjing University of Chinese Medicine, Nanjing, 210023, China.  The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China. hljiang@simm.ac.cn.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China. hljiang@simm.ac.cn.  University of Chinese Academy of Sci

Univ Louisville, James Graham Brown Canc Ctr, Dept Microbiol & Immunol, Louisville, KY 40202 USA  Univ Louisville, Dept Physiol, Sch Med, Louisville, KY 40202 USA  Univ Louisville, Dept Med, Louisville, KY 40202 USA  Univ Louisville, Dept Pharmacol & Toxicol, Louisville, KY 40202 USA  Univ Louisville, Dept Comp Engn & Comp Sci, Louisville, KY 40202 USA  Univ Louisville, KBRIN Bioinformat Core, Louisville, KY 40202 USA  Univ Louisville, Kidney Dis Program, Louisville, KY 40202 USA  Univ Louisville, Clin Prote Ctr, Louisville, KY 40202 USA  Robley Rex Vet Affairs Med Ctr, Louisville, KY 40206 USA

Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Molecular and Translational Science, Monash University, Clayton, Victoria 3800, Australia.  The Department of Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Turabah 29179, Saudi Arabia.  Integrated DNA Technologies Inc., Coralville, IA 52241, USA.  Department of Immunology and Infectious Diseases, John Curtin School of Medical Research, Australian National University, Canberra, ACT 2601, Australia.  Centre for Personalised Immunology, John Curtin School of Medical Research, Australian National University, Canberra, ACT, 2601, Australia.  Ritchie Centre, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Obstetrics and Gynaecology, Monash University, Clayton, Victoria 3800, Australia.  Australian Regenerative Medicine Institute, Monash University, Clayton, Victoria 3800, Australia.  Centre for Molecu

Univ Washington, Sch Med, Dept Immunol, Seattle, WA 98195 USA  Seattle Genet, Bothell, WA USA

Tongji Univ, Shanghai Pulm Hosp, Shanghai Key Lab TB, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai 200072, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai 200433, Peoples R China  Chinese Acad Sci, Shanghai Inst Biochem & Cell Biol, CAS Ctr Excellence Mol Cell Sci,Univ Chinese Acad, Shanghai Key Lab Mol Androl,State Key Lab Cell Bi, Shanghai 200031, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai 200433, Peoples R China  Tongji Univ, Shanghai Key Lab Signaling & Dis Res, Shanghai Matern & Infant Hosp 1, Clin & Translat Res Ctr,Sch Life Sci & Technol, Shanghai 200092, Peoples R China  Huazhong Univ Sci & Technol, Union Hosp, Tongji Med Coll, Dept Cardiovasc Dis, Wuhan 430022, Peoples R China  Chinese Acad Sci, CAS Ctr Excellence Brain Sci & Intelligence Techn, State Key Lab Virol, Ctr Biosafety Megasci,Wuhan Inst Virol, Wuhan 430071, Peoples R China  Huazhong Univ Sci & Technol, Union

Department of Respiratory and Critical Care Medicine, Shanghai Pulmonary Hospital, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.  Institute of Respiratory Medicine, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.  Clinical Translation Research Center, Shanghai Pulmonary Hospital, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.

Harvard Med Sch, Dept Microbiol, Boston, MA 02115 USA  Dana Farber Canc Inst, Dept Canc Immunol & Virol, Boston, MA 02115 USA  Mem Sloan Kettering Canc Ctr, Sloan Kettering Inst, Mol Biol Program, New York, NY 10065 USA  Dana Farber Canc Inst, Parker Inst Canc Immunotherapy, Boston, MA 02115 USA

Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China.  State Key Laboratory for Biology of Plant Diseases and Insect Pests, Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China.  National Institute of Biological Sciences, Beijing 102206, China.  Department of Bioengineering and Therapeutic Sciences, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technolo

Department of Bioengineering, University of Washington, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA.  Department of Immunology, University of Washington, Seattle, WA, USA.  Seattle Genetics, Bothell, WA, USA.  Center for Systems Biology, Harvard University, Cambridge, MA, USA.  Department of Biochemistry, University of Washington, Seattle, WA, USA.  Molecular Biophysics and Integrated Bioimaging, Lawrence Berkeley National Laboratory, Berkeley, CA, USA.  Neoleukin Therapeutics, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.  Department of Biochemistry, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.

Department of Biochemistry and Physiology, School of Pharmacy and Food Sciences, Universitat de Barcelona, Av. Joan XXIII, 27-31, 08028, Barcelona, Spain.  Institut de Biomedicina de la Universitat de Barcelona (IBUB), Universitat de Barcelona, Barcelona, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain.  NeurObesity Group, Department of Physiology, CIMUS, University of Santiago de Compostela-Instituto de Investigacion Sanitaria, Santiago de Compostela, Spain.  Neuronal Control of Metabolism Laboratory, Institut d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain.  CNAG-CRG, Centre for Genomic Regulation, Barcelona Institute of Science and Technology, 08028, Barcelona, Spain.  Universitat Pompeu Fabra (UPF), Barcelona, Spain.  Instituto de Investigaciones Biomedicas de Barcelona (IIBB-CSIC), Barcelona, Spain.  CIBER de Enfermedades Cardiovasculares (CIBERCV), Instituto de Salud Carl

Sapporo Med Univ, Dept Anesthesiol, Sch Med, Sapporo, Hokkaido, Japan  Sapporo Med Univ, Dept Intens Care Med, Sch Med, Sapporo, Hokkaido, Japan

Faculty of Medicine, Albaha University, Albaha, Saudi Arabia.  Faculty of Medicine, Zagazig University, Egypt.  Genetic Institute, Sadat City University, Egypt.

Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran.  Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran; Department of Physiology, School of Medicine, Neurophysiology Research Center, Hamedan University of Medical Sciences, Hamedan, Islamic Republic of Iran. Electronic address: irsalehi@yahoo.com.  Department of Physical Education and Sport Science, Bandar Abbas Branch, Islamic Azad University, Bandar Abbas, Islamic Republic of Iran. Electronic address: kamal_ranjbar2010@yahoo.com.  Department of Physical Education and Sport Science, Hamedan Branch, Islamic Azad University, Hamedan, Islamic Republic of Iran.

Ibn Sina University of Medical and Pharmaceutical Sciences, Baghdad, Iraq

Univ Childrens Hosp, Div Pediat Endocrinol & Diabetol, Zurich, Switzerland  Univ Childrens Hosp, Childrens Res Ctr, Zurich, Switzerland  Univ Zurich, Zurich Ctr Integrat Human Physiol, Zurich, Switzerland  Univ Dusseldorf, German Diabet Ctr, Dusseldorf, Germany  Univ Zurich Hosp, Dept Clin Pharmacol & Toxicol, CH-8091 Zurich, Switzerland  German Ctr Diabet Res, Dusseldorf, Germany

Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea.  New Drug Development Center, Daegu-Gyeongbuk Medical Innovation Foundation, Daegu, Republic of Korea.  ImmunoForge, Seoul, Republic of Korea.  Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea. hha@ewha.ac.kr.

Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN 55455 USA  Univ Minnesota, Div Cardiovasc, Minneapolis, MN 55455 USA  Shandong Univ, Dept Crit Care Med, Key Lab Cardiovasc Remodeling & Funct Res, Chinese Minist Educ,Qilu Hosp, Jinan, Peoples R China  Shandong Univ, Chinese Minist Hlth, Qilu Hosp, Jinan, Peoples R China  Tongji Univ, Shanghai Peoples Hosp 10, Sch Med, Cardiovasc Dept, Shanghai, Peoples R China  Penn State Coll Med, Inst Heart & Vasc, Hershey, PA USA  Univ Chinese Acad Sci, Coll Life Sci, Beijing 100049, Peoples R China  Shanghai Univ Sport, Shanghai Antidoping Lab, Shanghai 200438, Peoples R China  Med Coll Wisconsin, Dept Physiol, Ctr Cardiovasc, Human & Mol Genet Ctr, 8701 Watertown Plank Rd, Milwaukee, WI 53226 USA  Univ Minnesota, Dept Surg, Box 242 UMHC, Minneapolis, MN 55455 USA  Univ Mississippi, Med Ctr, Dept Physiol & Biophys, Jackson, MS 39216 USA

Asahikawa Med Univ, Div Adv Med Sci, Asahikawa, Hokkaido 0788510, Japan  Chubu Univ, Dept Biomed Sci, Coll Life & Hlth Sci, Kasugai, Aichi 4878501, Japan  Natl Ctr Geriatr & Gerontol, Res Inst, Obu, Aichi 4748511, Japan

Catholic Univ Korea, Coll Med, Dept Internal Med, Seoul, South Korea  Korea Univ, Coll Med, Dept Internal Med, Seoul, South Korea  Int St Marys Hosp, Dept Pathol, Incheon, South Korea



Ewha Womans Univ, Coll Pharm, Grad Sch Pharmaceut Sci, Seoul, South Korea

Univ Manchester, Fac Med & Human Sci, Inst Cardiovasc Sci, Manchester, Lancs, England  Univ Manchester, Wellcome Trust Ctr Cell Matrix Res, Manchester, Lancs, England  Univ Manchester, Fac Life Sci, Manchester, Lancs, England

Life Sciences Institute, University of Michigan, Ann Arbor, Michigan 48109, USA. inokik@umich.edu

Univ Virginia Hlth Syst, Div Nephrol, Charlottesville, VA 22908 USA  Univ Virginia Hlth Syst, Ctr Immun Inflammat & Regenerat Med, Charlottesville, VA 22908 USA

Ewha Womans Univ, Grad Sch Pharmaceut Sci, Coll Pharm, 52 Ewhayeodae Gil, Seoul 120750, South Korea  Kims Clin & Dialysis Unit, Myrang, South Korea  Tohoku Univ, Grad Sch Med, Ctr Translat & Adv Res, Sendai, Miyagi 980, Japan

Haeundae Bumin Hosp, Dept Nephrol, Busan, South Korea  Inje Univ, Busan Paik Hosp, Dept Surg, Coll Med, Busan 47392, South Korea  Inje Univ, Paik Inst Clin Res, Coll Med, Busan, South Korea  Inje Univ, Dept Pathol, Coll Med, Busan, South Korea  Inje Univ, Dept Pharmacol, Coll Med, Busan, South Korea  Case Western Reserve Univ, Dept Med, Cleveland, OH 44106 USA  Univ Hosp, Seidman Canc Ctr, Cleveland, OH USA  Inje Univ, Busan Paik Hosp, Dept Nephrol, Coll Med, Busan, South Korea

Newcastle Univ, Inst Cell & Mol Biosci, Inst Ageing, Campus Ageing & Vital, Newcastle Upon Tyne, Tyne & Wear, England  Cent South Univ, Xiangya Hosp 2, Dept Nephrol, Changsha, Hunan, Peoples R China  Mayo Clin, Div Nephrol & Hypertens, 200 First St SW, Rochester, MN 55905 USA  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN USA

Division of Nephrology and Hypertension, Mayo Clinic, Rochester, MN, USA.  Department of Cardiovascular Diseases, Mayo Clinic, Rochester, MN, USA.  Division of Nephrology and Hypertension, Mayo Clinic, Rochester, MN, USA. Lerman.Lilach@mayo.edu.

Department of Pharmacological and Pharmaceutical Sciences, College of Pharmacy, University of Houston, Health 2, 4349 Martin Luther King Boulevard, Houston, TX, 77204-5037, USA.  Department of Pharmacological and Pharmaceutical Sciences, College of Pharmacy, University of Houston, Health 2, 4349 Martin Luther King Boulevard, Houston, TX, 77204-5037, USA. thussain@central.uh.edu.

Division of Nephrology, Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine Seoul, Republic of Korea.  Division of Scientific Instrumentation & Management, Korea Basic Science Institute Daejeon, Republic of Korea.  Department of Pathology, Samsung Medical Center, Sungkyunkwan University School of Medicine Seoul, Republic of Korea.

Department of Stem Cell Disorders, Kansai Medical University, Moriguchi City, Osaka, Japan.

Akita Univ, Grad Sch Engn Sci, Dept Life Sci, 1-1 Tegatagakuen Machi, Akita, Akita 0108502, Japan  Akita Univ, Grad Sch Med, Dept Hematol Nephrol & Rheumatol, Akita, Japan  RIKEN Ctr Sustainable Resource Sci, Biomol Characterizat Unit, Wako, Saitama, Japan

Department of Pathology, Schulich School of Medicine & Dentistry, University of Western Ontario, London, Ontario, Canada.

Univ Regensburg, Inst Physiol, Univ Str 31, D-93053 Regensburg, Germany

Department of Microbiology and Immunology, Virginia Commonwealth University, Richmond, VA, USA.

Univ Pittsburgh, Sch Med, Pittsburgh, PA USA  Univ Pittsburgh, Ctr Translat & Int Hematol, Pittsburgh, PA USA  Univ Pittsburgh, Dept Med, Pittsburgh Heart Lung & Blood Vasc Med Inst, Pittsburgh, PA USA  Univ Ghana, Sch Biomed & Allied Hlth Sci, Accra, Ghana  Kwame Nkrumah Univ Sci & Technol, Sch Publ Hlth, Kumasi, Ghana  Univ Pittsburgh, Dept Med, Renal Electrolyte Div, Pittsburgh, PA USA  Univ Pittsburgh, Dept Pharmacol & Chem Biol, Pittsburgh, PA USA  Komfo Anokye Teaching Hosp, Kumasi, Ghana

Univ Huddersfield, Dept Pharm, Sch Appl Sci, Huddersfield HD1 3DH, W Yorkshire, England

Department of Bioinspired Science, Division of Life and Pharmaceutical Science, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea.

Division of Genetics, Brigham and Women's Hospital, Boston, Massachusetts, USA. soumya@broadinstitute.org

Univ Liverpool, Inst Translat Med, Dept Cellular & Mol Physiol, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Translat Med, Dept Biostat, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Translat Med, Dept Mol & Clin Pharmacol, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Integrat Biol, Ctr Cell Imaging, Liverpool L69 3BX, Merseyside, England  Heidelberg Univ, Med Res Ctr, Med Fac Mannheim, Mannheim, Germany  iThera Med, Munich, Germany  Univ Manchester, Fac Med & Human Sci, Ctr Paediat & Child Hlth, Manchester, Lancs, England

Univ Queensland, Fac Med, Ctr Kidney Dis Res, Translat Res Inst, Brisbane, Qld, Australia  Cornell Univ, Dept Biomed Engn, Ithaca, NY USA  Univ Queensland, Translat Res Inst, Fac Med, Therapeut Res Ctr, Brisbane, Qld, Australia  Univ Queensland, Translat Res Inst, Diamantina Inst, Brisbane, Qld, Australia  Univ Arizona, Dept Physiol, Tucson, AZ USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia  Princess Alexandra Hosp, Dept Nephrol, Brisbane, Qld, Australia

Mayo Clin, Div Nephrol & Hypertens, Rochester, MN 55905 USA  Xuzhou Med Coll, Affiliated Hosp, Dept Nephrol, Xuzhou, Peoples R China  Mayo Clin, Div Cardiovasc Dis, Rochester, MN 55905 USA

Ewha Womans Univ, Grad Sch Pharmaceut Sci, Coll Pharm, Seoul, South Korea

Ewha Womans Univ, Coll Pharm, Grad Sch Pharmaceut Sci, Seoul 03760, South Korea

Department of Pathology, University Medical Center Utrecht, Utrecht, the Netherlands. Electronic address: F.A.Valentijn@umcutrecht.nl.  Department of Pathology, University Medical Center Utrecht, Utrecht, the Netherlands.  Molecular and Cellular Biology in Renal and Vascular Pathology, Fundacion Instituto de Investigacion Sanitaria -Fundacion Jimenez Diaz, Universidad Autonoma Madrid, Madrid, Spain.  Department of Nephrology, Faculty of Medicine, University of Thessaly, Larissa, Greece.  Center for Cell Biology and Cancer Research, Albany Medical Center, Albany, New York, USA.

Univ Gothenburg, Inst Neurosci & Physiol, Ctr Brain Repair & Rehabil, Gothenburg, Sweden  Karolinska Univ Hosp, Dept Womens & Childrens Hlth, Stockholm, Sweden  Univ Gothenburg, Inst Neurosci & Physiol, Perinatal Ctr, Gothenburg, Sweden  Zhengzhou Univ, Affiliated Hosp 3, Dept Pediat, Zhengzhou 450052, Peoples R China  Univ Gothenburg, Queen Silvia Childrens Hosp, Dept Pediat, Gothenburg, Sweden  Zhengzhou Childrens Hosp, Dept Pediat, Zhengzhou, Peoples R China

Yale Sch Med, Dept Pharmacol, Vasc Biol & Therapeut Program, New Haven, CT 06520 USA  Univ Calgary, Snyder Inst Chron Dis, Mouse Phen Resource Lab, Calgary, AB T2N 4N1, Canada  Univ Calgary, Dept Microbiol Immunol & Infect Dis, Cumming Sch Med, Calgary, AB T2N 4N1, Canada  Yale Sch Med, Dept Internal Med, New Haven, CT 06520 USA

China Pharmaceut Univ, Key Lab Drug Qual Control & Pharmacovigilance, Nanjing 210009, Jiangsu, Peoples R China  China Pharmaceut Univ, State Key Lab Nat Med, Nanjing 210009, Jiangsu, Peoples R China  Jiangsu Inst Food & Drug Control, Nanjing 210008, Jiangsu, Peoples R China

Emory Univ, Dept Surg, Sch Med, Atlanta, GA 30322 USA  Peoples Hosp Zhengzhou Univ, Dept Crit Care Med, Henan Prov Peoples Hosp, Zhengzhou, Peoples R China  Southeast Univ, Zhongda Hosp, Dept Crit Care Med, Nanjing, Peoples R China  Chiba Univ, Dept Gen Med Sci, Grad Sch Med, Chiba, Japan  Eastern Chiba Med Ctr, Dept Emergency & Crit Care Med, Togane, Japan  Emory Univ, Sch Med, Emory Crit Care Ctr, Atlanta, GA 30322 USA  Emory Univ, Emory Transplant Ctr, Sch Med, 101 Woodruff Rd Suite 5105, Atlanta, GA 30322 USA

Southeast Univ, Zhong Da Hosp, Sch Med, Inst Nephrol, Nanjing, Peoples R China  Mayo Clin, Div Nephrol & Hypertens, 200 First St SW, Rochester, MN 55905 USA  Southeast Univ, Zhong Da Hosp, Sch Med, Inst Urol, Nanjing, Peoples R China  Mayo Clin, Cardiovasc Dis, Rochester, MN 55905 USA

Univ Gothenburg, Ctr Brain Repair & Rehabil, Inst Neurosci & Physiol, Gothenburg, Sweden  Karolinska Inst, Dept Womens & Childrens Hlth, Stockholm, Sweden  Zhengzhou Univ, Affiliated Hosp 3, Henan Key Lab Child Brain Injury, Zhengzhou, Peoples R China  Univ Marburg, Inst Pharmacol & Clin Pharm, Marburg, Germany  Univ Groningen, Groningen Res Inst Pharm, Dept Mol Pharmacol, Groningen, Netherlands  Zhengzhou Childrens Hosp, Dept Paediat, Zhengzhou, Peoples R China  Karolinska Univ Hosp, Dept Paediat Oncol, Stockholm, Sweden

Mayo Clin, Div Nephrol & Hypertens, Rochester, MN 55905 USA  Shanghai Jiao Tong Univ, Xinhua Hosp, Sch Med, Dept Urol, Shanghai, Peoples R China  Soonchunhyang Univ, Seoul Hosp, Div Nephrol, Seoul, South Korea

Mayo Clin, Div Nephrol & Hypertens, 200 First St SW, Rochester, MN 55905 USA  Pusan Natl Univ, Dept Nephrol, Yangsan Hosp, Yangsan, South Korea  Pusan Natl Univ, Inst Convergence Biomed Sci & Technol, Yangsan Hosp, Yangsan, South Korea  Cent South Univ, Dept Nephrol, Xiangya Hosp 2, Changsha, Hunan, Peoples R China  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN 55905 USA

Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Inst Microvasc Med,Med Res Ctr, 16766 Jingshi Rd, Jinan 250014, Shandong, Peoples R China  Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Dept Nephrol, Jinan, Peoples R China  Shandong Univ, Shandong Prov Qianfoshan Hosp, Sch Med, Jinan, Peoples R China  Univ Toronto, Sunnybrook Hlth Sci Ctr, Mol & Cellular Biol Div, Toronto, ON, Canada  Univ Toronto, Dept Med Biophys, Toronto, ON, Canada  Tradewind BioSci, Daly City, CA USA  Markham Stouffville Hosp, Gen Internal Med, Toronto, ON, Canada

Baylor University.  Lyon College.  Barry University.  Auburn University-Montgomery.  Family Health Center.  Baylor Scott & White Health.  University of Mississippi.

Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia.  Department of Paediatrics, Faculty of Medicine, National Institute of Children's Diseases, Comenius University in Bratislava, Bratislava, Slovakia.  Emergency Department Ruzinov, University Hospital Bratislava, Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, Bergen, Norway.  Department of Pharmacology and Toxicology, Faculty of Pharmacy, Comenius University, Bratislava, Slovakia.  Department of Nephrology, Institute of Pathology, University Clinic of the RWTH Aachen, Aachen, Germany.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, Bratislava, Slovakia.  Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia. tothova.lubomira@gmail.com.

Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea.  The Herbal Medicine Research Division, Korea Institute of Oriental Medicine, Daejeon, Republic of Korea.  Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea. Electronic address: hha@ewha.ac.kr.

Comenius Univ, Inst Mol Biomed, Fac Med, Bratislava, Slovakia  Comenius Univ, Dept Pediat 1, Fac Med, Bratislava, Slovakia  Comenius Univ, Inst Pathophysiol, Fac Med, Bratislava, Slovakia  Comenius Univ, Dept Mol Biol, Fac Nat Sci, Bratislava, Slovakia

Univ Glasgow, Glasgow G12 8TA, Lanark, Scotland  Univ Strathclyde, Glasgow G4 0RE, Lanark, Scotland

Univ Calif San Diego, Dept Bioengn, La Jolla, CA 92093 USA  Ohio State Univ, William G Lowrie Dept Chem & Biomol Engn, Columbus, OH 43210 USA

Chulalongkorn Univ, Dept Obstet Gynecol & Reprod, Fac Vet Sci, Bangkok 10330, Thailand  Chulalongkorn Univ, Swine Reprod Res Unit, Bangkok 10330, Thailand  Univ Adelaide, Sch Anim & Vet Sci, Roseworthy, SA 5371, Australia

Department of Pathophysiology, Jessenius Faculty of Medicine in Martin, Comenius University in Bratislava, Slovakia    jana.plevkova@uniba.sk

Univ Tokyo, Grad Sch Med, Dept Cardiovasc Med, Tokyo, Japan  Univ Tokyo, Fac Med, Dept Obstet & Gynecol, Tokyo, Japan  Tufts Med Ctr, Mol Cardiol Res Inst, Boston, MA 02111 USA  Johns Hopkins Med Inst, Dept Med, Div Cardiol, Baltimore, MD 21205 USA

Univ Wisconsin Madison, Dept Dairy Sci, 1675 Observ Dr, Madison, WI 53706 USA  Univ Wisconsin Madison, Endocrinol & Reprod Physiol Program, Madison, WI USA  Ohio State Univ, Dept Anim Sci, Columbus, OH 43210 USA  Univ Wisconsin Madison, Dept Anim Sci, Madison, WI USA  Univ Putra Malaysia, Dept Anim Sci, Serdang, Malaysia

Gifu Univ, United Grad Sch Vet Sci, 1-1 Yanagido, Gifu 5011193, Japan  Obihiro Univ Agr & Vet Med, Dept Vet Med, Inada Cho, Obihiro, Hokkaido 0808555, Japan  Obihiro Univ Agr & Vet Med, Res Ctr Global Agromed, Inada Cho, Obihiro, Hokkaido 0808555, Japan

Kasetsart Univ, Fac Vet Technol, Dept Vet Technol, Bangkok 10900, Thailand  Chulalongkorn Univ, Fac Vet Sci, Dept Obstet Gynaecol & Reprod, Swine Reprod Res Unit, Bangkok 10330, Thailand  Univ Illinois, Dept Anim Sci, Champaign, IL 61801 USA

Xiamen Univ, Coll Ocean & Earth Sci, Xiamen 361102, Peoples R China



Department of Molecular, Cell, and Developmental Biology, University of California, Santa Cruz, Santa Cruz, CA 95064, USA.  Sequencing Center, National Institute of Biological Sciences, Beijing 102206, China.  Department of Pathology, University of Utah, Salt Lake City, UT 84112, USA.  Department of Molecular, Cell, and Developmental Biology, University of California, Santa Cruz, Santa Cruz, CA 95064, USA. Electronic address: zwang36@ucsc.edu.

UNESP, Dept Prod Anim, BR-18618000 Botucatu, SP, Brazil  Univ Florida, Dept Anim Sci, Gainesville, FL 32611 USA  Univ Florida, DH Barron Reprod & Perinatal Biol Res Program, Gainesville, FL 32611 USA

Wonkwang Univ, Dept Internal Med, Div Nephrol, 460 Jeollabuk Do, Iksan 54538, South Korea  Korea Univ, Dept Internal Med, Ansan Hosp, 516 Kojan Dong, Ansan 425020, South Korea  Inha Univ, Dept Pathol, 197 Inje Ro, Gimhae Si 50834, South Korea  Inje Univ, Dept Internal Med, Div Nephrol, 170 Goyang, Goyang 10380, South Korea

Univ Nacl Autonoma Mexico, Inst Ciencias Atmosfera & Cambio Climat, Lab Genotoxicol & Med Ambientales, Dept Ciencias Ambientales, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Biol Celular, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Farmacol, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Biol Celular & Tisular, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Inmunol, Mexico City 04510, DF, Mexico

Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Inmunol, AP 70228, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Lab Genotoxicol & Mutagenesis Ambientales, Dept Ciencias Ambientales, Ctr Ciencias Atmosfera, Mexico City 04510, DF, Mexico

Department of Animal Science, University of Tennessee, Knoxville, TN 37996, USA.  Department of Chemistry, University of Tennessee, Knoxville, TN 37996, USA.

Univ Foggia, Dept Med & Surg Sci, I-71122 Foggia, Italy  Policlin Riuniti Foggia, Inst Resp Dis, I-71122 Foggia, Italy  Univ Aldo Moro Bari, Sect Resp Dis, Dept Basic Med Sci Neurosci & Sense Organs, I-70121 Bari, Italy  Univ Foggia, Dept Clin & Sperimental Med, I-71122 Foggia, Italy

Univ Guelph, Dept Anim Biosci, Guelph, ON N1G 2W1, Canada  Univ Alberta, Dept Agr Food & Nutr Sci, Edmonton, AB T6G 2P5, Canada

Department of Nutrition, School of Human Cultures, The University of Shiga Prefecture, Hikone, Japan.  Department of Animal BioScience, Nagahama Institute of Bio-Science and Technology, Nagahama, Japan.

Natl Cheng Kung Univ, Dept Biotechnol & Bioind Sci, Tainan, Taiwan  Cheng Kung Univ, Coll Med Natl, Dept Surg, Div OfThorac Surg, Tainan, Taiwan  Natl Cheng Kung Univ, Coll Med, Dept Pharmacol, Tainan, Taiwan  Taipei Med Univ, Coll Med Sci & Technol, PhD Program Neural Regenerat Med, Taipei, Taiwan  Taipei Med Univ, Coll Med, Grad Inst Med Sci, Taipei, Taiwan  Taipei Med Univ, Coll Med, Sch Resp Therapy, Taipei, Taiwan  Natl Cheng Kung Univ, Coll Med, Inst Mol Med, Tainan, Taiwan  Taipei Med Univ, TMU Res Ctr Neurosci, Taipei 11031, Taiwan

Univ Sao Paulo, FMVZ, Dept Anim Reprod, Sao Paulo, SP, Brazil  Sao Paulo Fed Univ, Dept Surg, Div Urol, Human Reprod Sect, Sao Paulo, Brazil  Inst Anim Sci, Diversified Anim Sci Res Ctr, Res & Dev Unit Registro, Registro, SP, Brazil  CATI Rural Dev Off, Registro, SP, Brazil  Univ Fed Mato Grosso do Sul, Fac Vet Med & Anim Sci, Campo Grande, MS, Brazil  Univ Fed Lavras, Dept Anim Sci, Lavras, MG, Brazil  Univ Fed Juiz de Fora, Dept Vet Med, Juiz De Fora, MG, Brazil  Guru Angad Dev Vet & Anim Sci Univ, Coll Vet Sci, Dept Vet Gynaecol & Obstet, Ludhiana, Punjab, India  Univ Sydney, Fac Sci, Sch Life & Environm Sci, Sydney, NSW, Australia

Campus Univ Espinardo, Dept Stress Biol & Plant Pathol, CEBAS CSIC, E-30100 Murcia, Spain  Univ Politecn Madrid, Ctr Plant Biotechnol & Genom CBGP, INIA, E-28223 Madrid, Spain  Univ Valencia, Fac Med, Dept Physiol, Av Blasco Ibanez 15, E-46010 Valencia, Spain

Bambino Gesu Pediat Hosp, Unit Muscular & Neurodegenerat Disorders, Mol Med Lab, IRCCS, Viale San Paolo 15, I-00146 Rome, Italy  IRCCS Fdn Santa Lucia, SPInal REhabil Lab, Rome, Italy  Univ Cattolica Sacro Cuore, Fdn Policlin A Gemelli Rome, Inst Neurol, Rome, Italy  Univ Cattolica Sacro Cuore, Fondazione Policlinico Gemelli Rome, Dept Nucl Med, Rome, Italy  Bambino Gesu Pediat Hosp, Div Genet Disorders & Rare Dis, IRCCS, Rome, Italy  Fdn Don Carlo Gnocchi Onlus, Dept Neurosci, Milan, Italy

Section of Biology, University of Turku, Finland. tmlill@utu.fi

Univ Turku, Dept Biol, Turku 20014, Finland

Unit of Muscular and Neurodegenerative Diseases, Bambino Gesu Children's Hospital, IRCCS, 00146 Rome, Italy.  Movement Analysis and Robotics Laboratory (MARLab), Department of Neurorehabilitation and Robotics, Bambino Gesu Children's Hospital, IRCCS, 00050 Rome, Italy.  Unit of Endocrinology, Bambino Gesu Children's Hospital, IRCCS, 00146 Rome, Italy.

IRCCS, Osped Pediat Bambino Gesu, Unit Muscular & Neurodegenerat Dis, Rome, Italy  IRCCS Fdn Don Carlo Gnocchi ONLUS, Florence, Italy  Sapienza Univ Rome, Dept Psychol, Div Neurosci, Rome, Italy  Univ Cattolica Sacro Cuore, Dept Neurosci, Rome, Italy  Fdn Policlin Univ A Gemelli IRCCS, Area Neurosci, UOC Neurol, Rome, Italy

Univ Turku, Dept Biol, FI-20014 Turku, Finland  Netherlands Inst Ecol NIOO KNAW, Dept Anim Ecol, Wageningen, Netherlands

Department of Biology, Section of Ecology, University of Turku, FI-20014 Turku, Finland. miikoi@utu.fi

Univ Turku, Dept Biol, Turku 20014, Finland

Univ Turku, Dept Biol, Physiol Anim Lab, Turku 20014, Finland  Finnish Environm Inst, Ctr Marine Res, Helsinki 00430, Finland  Russian Acad Sci, Inst Zool, St Petersburg 199034, Russia  Univ Latvia, Inst Biol, LV-2169 Salaspils, Latvia

Chiang Mai Univ, Ctr Elephant & Wildlife Res, Chiang Mai, Thailand  Chiang Mai Univ, Dept Compan Anim & Wildlife Clin, Fac Vet Med, Chiang Mai, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Chiang Mai Univ, Dept Vet Biosci & Vet Publ Hlth, Fac Vet Med, Chiang Mai, Thailand  Chiang Mai Univ, Dept Food Anim Clin, Fac Vet Med, Chiang Mai, Thailand  Chiang Mai Univ, Excellent Ctr Vet Publ Hlth, Chiang Mai, Thailand  Natl Elephant Inst, Lampang, Thailand

Univ Turku, Dept Biol, Turku 20014, Finland  Smithsonian Conservat Biol, Ctr Species Survival, Front Royal, VA 22630 USA  Myanma Timber Enterprise, Yangon 11011, Myanmar  Univ Auckland, Sch Psychol, 23 Symonds St, Auckland 1010, New Zealand  Univ Turku, Dept Publ Hlth, Turku 20521, Finland  Turku Univ Hosp, Turku 20521, Finland  Univ Turku, Ctr Populat Hlth Res, Turku 20521, Finland

Chiang Mai Univ, Fac Vet Med, Masters Degree Program Vet Sci, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Ctr Elephant & Wildlife Res, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Chulabhorn Royal Acad, HRH Princess Chulabhorn Coll Med Sci, Fac Vet Med & Appl Zool, Bangkok 10210, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Food Anim Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Vet Publ Hlth Ctr & Food Safety Asia Pacific VPHC, Chiang Mai 50100, Thailand  Royal Vet Coll, Dept Clin Sci & Serv, Hawkshead Lane, Hatfield AL9 7TA, Herts, England  Chiang Mai Univ, Fac Vet Med, Dept Compan Anim, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Wildlife Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Chiang Mai 50100, Thailand  North England Zool Soc, Chester Zoo, Chester CH2 1LH, Cheshire, England

Univ Turku, Dept Biol, Turku 20014, Finland  Univ Southern Denmark, Dept Biol, DK-5230 Odense, Denmark  Univ Oxford, Dept Zool, Oxford OX1 2JD, England  North Carolina Zoo, Asheboro, NC 27205 USA  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Minist Nat Resources & Environm Conservat, Myanma Timber Enterprise, Yangon, Myanmar  Univ Turku, Dept Publ Hlth, Turku 20014, Finland  Turku Univ Hosp, Turku 20014, Finland  Univ Turku, Ctr Populat Hlth Res, Turku 20014, Finland

Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  North Carolina State Univ, Dept Anim Sci, Raleigh, NC 27695 USA  North Carolina State Univ, Dept Stat, Raleigh, NC 27695 USA

G Montano, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.  P Clough, Dolphin Research Center, Grassy Key, United States.  T Schmitt, SeaWorld San Diego, San Diego, United States.  M Davis, SeaWorld Parks and Entertainment, Orlando, United States.  J O'Brien, SeaWorld and Busch Gardens Species Preservation Laboratory, Sea World Of California, San Diego, United States.  K Steinman, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld San Diego, San Diego, United States.  T Robeck, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.

Disneys Anim Sci & Environm, Anim Programs, Dept Anim Hlth, 1200 Savannah Cir, Lake Buena Vista, FL 32830 USA  Disneys Anim Sci & Environm, Anim Programs, Dept Sci Operat, 1200 Savannah Cir, Lake Buena Vista, FL 32830 USA  South East Zoo Alliance Reprod & Conservat, 581705 White Oak Rd, Yulee, FL 32097 USA  Bimini Biol Field Stn, South Bimini, Bahamas  SeaWorld Orlando, 7007 Sea World Dr, Orlando, FL 32821 USA

South East Zoo Alliance Reprod & Conservat, 581705 White Oak Rd, Yulee, FL 32097 USA  Disneys Anim Sci & Environm, Disneys Anim Kingdom, Seas Nemo & Friends, Walt Disneys Pk & Resorts, Bay Lake, FL 32830 USA

US Fish & Wildlife Serv, Great Lakes Reg Off, 5600 Amer Blvd West, Bloomington, MN 55437 USA  US Fish & Wildlife Serv, Indiana Ecol Serv Field Off, 620 South Walker St, Bloomington, IN 47403 USA  US Fish & Wildlife Serv, Genoa Natl Fish Hatchery, South 5631 State Highway 35, Genoa, WI 54632 USA

Smithsonian Conservat Biol Inst, Ctr Species Survival, 1500 Remount Rd, Front Royal, VA 22630 USA  Chiang Mai Univ, Fac Vet Med, Ctr Excellence Elephant & Wildlife Res, 155 Irrigation Canal Rd, Chiang Mai 50100, Thailand  Smithsonians Natl Zool Pk, Ctr Anim Care Sci, 3001 Connecticut Ave NW, Washington, DC 20008 USA

St Louis Zoo, Dept Herpetol, One Govt Dr, St Louis, MO 63110 USA  Smithsonians Natl Zool Pk, Anim Care Sci, Dept Herpetol, Washington, DC USA  St Louis Zoo, Dept Reprod & Behav Sci, AZA Reprod Management Ctr, St Louis, MO 63110 USA  Indiana Univ, Dept Biol, Bloomington, IN USA  Smithsonian Conservat & Biol Inst, Ctr Species Survival, Dept Reprod Sci, Front Royal, VA USA

Department of Anthropology, Kent State University, Kent, OH, USA. School of Biomedical Sciences, Kent State University, Kent, OH, USA. Brain Health Research Institute, Kent State University, Kent, OH, USA. Department of Anthropology, The George Washington University, Washington, DC, USA. Department of Comparative Medicine, The University of Texas MD Anderson Cancer Center, Bastrop, TX, USA.

Cent Wharf, Anderson Cabot Ctr Ocean Life New England Aquariu, Boston, MA 02110 USA

Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA; Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina. Electronic address: aaf269@nau.edu.  George Mason University & Smithsonian-Mason School of Conservation, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA.  Southern Right Whale Health Monitoring Program, Los Alerces 3376, Puerto Madryn, Chubut 9120, Argentina; Wildlife Health Center, School of Veterinary Medicine, University of California, 1089 Veterinary Medicine Drive, VM3B Ground Floor, Davis, CA 95616, USA.  Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina; Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN), Universidad Nacional de Cordoba, Av. Velez Sarsfield 299, Cordoba 

Department of Biological Sciences, Northern Arizona University, Flagstaff, AZ 86001, USA.  Department of Physiology, Institute of Biosciences, University of Sao Paulo, Sao Paulo, SP 05508-090, Brazil.  Department of Animal Morphology and Physiology, College of Agricultural and Veterinary Sciences, Sao Paulo State University, Via de Acesso Prof. Paulo Donato Castellane s/n, Jaboticabal, SP 14884-900, Brazil.  Smithsonian-Mason School of Conservation & George Mason University, Front Royal, VA 22630, USA.

Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya. jeparker@sdzwa.org.  Center for Species Survival, Smithsonian Conservation Biology Institute, 1500 Remount Road, Front Royal, VA, 22630, USA.  Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA.  Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, 80523, USA.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya.  Department of Zoology, Oxford University, Oxford, OX1 3PS, UK.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA.

1Department of Veterinary Bioscience and Veterinary Public Health, Faculty of  Veterinary Medicine, Chiang Mai University, Chiang Mai 50100, Thailand  2Excellent Center in Veterinary Bioscience, Chiang Mai University, Chiang Mai  50100, Thailand  3Center for Species Survival, Smithsonian Conservation Biology Institute, Front  Royal, VA 22630, USA  4Department of Food Animal Clinic, Faculty of Veterinary Medicine, Chiang Mai  University, Chiang Mai 50100, Thailand

Smithsonian Conservat Biol Inst, Ctr Species Survival, 1500 Remt Rd, Front Royal, VA 22630 USA  George Mason Univ, Sch Syst Biol, Fairfax, VA 22030 USA  Indiana Univ, Dept Biol, Bloomington, IN USA



Univ Salamanca, IBFG, Salamanca, Spain  Hosp Univ Salamanca, Inst Biomed Res Salamanca IBSAL, Salamanca, Spain  Univ Cordoba, Cordoba Maimonides Inst Biomed Res IMIBIC, Cordoba, Spain  Univ Lleida, IRBLleida, Dept Ciencies Med Basiques, Lleida, Spain  Inst Salud Carlos III, CIBERFES, Madrid, Spain

Univ Queensland, Sch Vet Sci, Cetacean Ecol & Acoust Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Agr & Food Sci, Wildlife Endocrinol Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia  Univ Queensland, Australian Inst Bioengn & Nanotechnol, St Lucia, Qld 4072, Australia

Cleveland Metropk Zoo, Dept Conservat & Sci, 3900 Wildlife Way, Cleveland, OH 44109 USA  Cleveland Metropk Zoo, Anim Programs, Cleveland, OH USA  Walt Disney World, Anim Sci & Environm, Disneys Anim Programs, Lake Buena Vista, FL USA

Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  North Carolina State Univ, Coll Agr & Life Sci, Raleigh, NC 27695 USA  Cleveland Metroparks Zoo, Conservat & Sci Dept, Cleveland, OH USA  Chester Zoo, North England Zool Soc, Upton By Chester, Cheshire, England

Disneys Anim Kingdom, Anim Sci & Environm, Anim Programs Admin Bldg,1200 N Savannah Circle E, Lake Buena Vista, FL 32830 USA  Seas Nemo & Friends, Lake Buena Vista, FL 32830 USA  Univ Mississippi, Dept Biomol Sci, University, MS 38677 USA  Arbor Assays LLC, Res & Dev, Ann Arbor, MI 48108 USA  Univ Southern Mississippi, Dept Coastal Sci, Ocean Springs, MS 39564 USA

Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Canal Rd, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Remount Rd, Front Royal, VA 22630 USA  Natl Chung Hsing Univ, Coll Vet Med, Xingda Rd, Taichung 40227, Taiwan  Chiang Mai Univ, Dept Compan Anim & Wildlife Clin, Fac Vet Med, Canal Rd, Chiang Mai 50100, Thailand  Chiang Mai Univ, Ctr Elephant & Wildlife Res, Canal Rd, Chiang Mai 50100, Thailand  Chiang Mai Univ, Dept Food Anim Clin, Fac Vet Med, Canal Rd, Chiang Mai 50100, Thailand

Smithsonian Conservat Biol Inst, Ctr Species Survival, Natl Zool Pk,1500 Remount Rd, Front Royal, VA 22630 USA  George Mason Univ, Dept Environm Sci & Policy, 4400 Univ Dr, Fairfax, VA 22030 USA

Cleveland Metropk Zoo, Conservat & Sci Dept, Cleveland, OH 44109 USA  Case Western Reserve Univ, Dept Biol, Cleveland, OH 44106 USA  Smithsonian Natl Zool Pk, Front Royal, VA 22630 USA  Conservat Biol Inst, Front Royal, VA 22630 USA  North Carolina State Univ, Dept Biol Sci, Raleigh, NC 27695 USA  North Carolina State Univ, Dept Mol Biomed Sci, Raleigh, NC 27695 USA  Smithsonian Mason Sch Conservat, Front Royal, VA 22630 USA  Chester Zoo, North England Zool Soc, Chester CH2 1LH, Cheshire, England  White Oak Conservat, Yulee, FL 32097 USA

1 Department of Companion Animal and Wildlife Clinic, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50100, Thailand 2 Department of Veterinary Biosciences and Veterinary Public Health, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50100, Thailand 3   Cardiopulmonary Clinic, Small Animal Hospital, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50200, Thailand

Portland State Univ, Dept Biol, 1719 SW 10th Ave,SRTC Rm 246, Portland, OR 97201 USA  Oregon Zoo, 4001 SW Canyon Rd, Portland, OR 97221 USA  Portland State Univ, Dept Psychol, 1721 SW Broadway,Cramer Hall Rm 317, Portland, OR 97201 USA

Univ Queensland, Sch Agr & Food Sci, Bldg 8117A, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia  Queensland Univ Technol, Fac Hlth, Ctr Immunol & Infect Control, 300 Herston Rd, Herston, Qld 4006, Australia  Queensland Univ Technol, Fac Hlth, Sch Biomed Sci, 300 Herston Rd, Herston, Qld 4006, Australia  Moggill Koala Rehabil Ctr, 55 Priors Pocket Rd, Moggill, Qld 4070, Australia  Univ Autonoma Madrid, Univ Cantoblanco, Fac Biol, Genet Unit, Madrid 28049, Spain

South East Zoo Alliance Reprod & Conservat, 581705 White Oak Rd, Yulee, FL 32097 USA  Ripleys Aquariums, Myrtle Beach, SC USA  Aquarium Pacific, Long Beach, CA USA  Georgia Aquarium, Atlanta, GA USA  Wildlife Conservat Soc, New York Aquarium, Brooklyn, NY USA  Shark Reef Aquarium, Las Vegas, NV USA

Univ Queensland, Ctr Anim Welf & Eth, Sch Vet Sci, Bldg 8134,Gatton Campus, Gatton, Qld 4343, Australia  Massey Univ, Inst Vet Anim & Biomed Sci, Palmerston North 4442, New Zealand  Univ Queensland, Sch Agr & Food Sci, Gatton, Qld 4343, Australia

Univ Queensland, Sch Vet Sci, Cetacean Ecol & Acoust Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Agr & Food Sci, Wildlife Endocrinol Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia  Univ Queensland, Australian Inst Bioengn & Nanotechnol, St Lucia, Qld 4072, Australia

Oregon Zoo, Portland, OR 97221 USA  Smithsonian Natl Zool Pk, Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Chester Zoo, North England Zool Soc, Upton By Chester, England

Smithsonian Conservat Biol Inst, Dept Reprod Sci, Ctr Species Survival, 1500 Remount Rd, Front Royal, VA 22630 USA  North Carolina State Univ, Coll Agr & Life Sci, Dept Anim Sci, 123 Polk Hall,120 Broughton Dr, Raleigh, NC 27695 USA  Cleveland Metropk Zoo, Dept Conservat & Sci, 3900 Wildlife Way, Cleveland, OH 44109 USA

Univ Texas Dallas, Dept Bioengn, Richardson, TX 75083 USA  Univ Texas Dallas, Dept Biol Sci, Richardson, TX 75083 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Urol, Dallas, TX 75390 USA

Department of Bioengineering, University of Texas at Dallas, Richardson, Texas 75080, United States.  Department of Biological Sciences, University of Texas at Dallas, Richardson, Texas 75080, United States.  Department of Urology, University of Texas Southwestern Medical Center, Dallas, Texas 75390, United States.

Univ Texas Dallas, Dept Bioengn, Richardson, TX 75080 USA  Univ Texas Dallas, Dept Biol Sci, Richardson, TX 75080 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Urol, Dallas, TX 75390 USA

Southern Illinois Univ, Sch Med, Dept Med Microbiol Immunol & Cell Biol, Springfield, IL 62702 USA  Texas A&M Univ, Coll Vet Med & Biomed Sci, Dept Vet Physiol & Pharmacol, 4466 TAMU, College Stn, TX 77843 USA  Texas A&M Univ, Dept Anim Sci, 2471 TAMU, College Stn, TX 77843 USA

Texas A&M Univ, Dept Vet Physiol & Pharmacol, Coll Vet Med & Biomed Sci, College Stn, TX 77843 USA  Univ Illinois, Coll Vet Med, Urbana, IL 61802 USA  South East Zoo Alliance Conservat & Reprod, Yulee, FL 32097 USA

Loma Linda Univ, Sch Med, Div Microbiol & Mol Genet, Loma Linda, CA 92350 USA  Loma Linda Univ, Sch Dent, Dent Res Ctr, Loma Linda, CA 92350 USA  Loma Linda Univ, Sch Med, Div Biochem, Loma Linda, CA 92350 USA  Kyung Hee Univ, Inst Oral Biol, Seoul, South Korea

Department of Physiology and Biochemistry of Nutrition,  Max Rubner-Institut, Haid-und-Neu-Str. 9, 76131 Karlsruhe,  Germany  2 Department of Quality and Safety of Fruit and Vegetables,  Max Rubner-Institut, Haid-und-Neu-Str. 9, 76131 Karlsruhe,  Germany  3 Institute of Sports and Sports Science, Karlsruhe Institute  of Technology, Kaiserstr. 12, 76131 Karlsruhe, Germany

Mayo Clin, Dept Med, Div Nephrol & Hypertens, Rochester, MN 55905 USA  China Med Univ, Shengjing Hosp, Dept Nephrol, Shenyang, Peoples R China  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Ctr Endocrinol Diabet & Metab, Galway, Ireland  Natl Univ Ireland Galway, Sch Med, CURAM SFI Res Ctr, Regenerat Med Inst REMEDI, Galway, Ireland  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Clin Biochem, Galway, Ireland  Mayo Clin, Dept Med, Div Community Internal Med, Rochester, MN USA  Mayo Clin, Dept Med, Div Geriatr Med & Gerontol, Rochester, MN 55905 USA  Mayo Clin, Dept Biomed Stat & Informat, Rochester, MN USA  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN USA  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Nephrol, Galway, Ireland

Department of Comparative Biosciences, University of Illinois at Urbana-Champaign College of Veterinary Medicine, Urbana, IL, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA. Electronic address: chris.gregg@neur

Hokkaido Univ, Grad Sch Vet Med, Dept Environm Vet Sci, Lab Toxicol,Kita Ku, Kita 18,Nishi 9, Sapporo, Hokkaido 0600818, Japan  North West Univ, Unit Environm Sci & Management, Water Res Grp, Potchefstroom, South Africa  Kwame Nkrumah Univ Sci & Technol, Dept Chem, Kumasi, Ghana  CSIR Water Res Inst, POB AH 38, Achimota, Accra, Ghana  Kwame Nkrumah Univ Sci & Technol, Sch Med Sci, Dept Mol Med, Kumasi, Ghana

South Dakota State Univ, Dept Anim Sci, Brookings, SD 57007 USA  South Dakota State Univ, Dept Nat Resource Management, Brookings, SD 57007 USA  West Texas A&M Univ, Dept Agr Sci, Canyon, TX 79015 USA

Univ Turin, Dept Drug Sci & Technol, I-10125 Turin, Italy  Univ Turin, Dept Clin & Biol Sci, I-10125 Turin, Italy  Univ Turin, Dept Biotechnol & Sci Hlth, I-10125 Turin, Italy  ININCA CONICET, Inst Invest Cardiol, Buenos Aires, DF, Argentina  Univ Turin, Dept Med Sci, Div Endocrinol Diabetol & Metab, I-10125 Turin, Italy  Queen Mary Univ London, Barts & London Sch Med & Dent, Ctr Translat Med & Therapeut, William Harvey Res Inst, London, England

Department of Physiology and Biochemistry of Nutrition, Max Rubner-Institut-Federal Research Institute of Nutrition and Food, Karlsruhe, Germany.  Department of Nutritional Behaviour, Max Rubner-Institut-Federal Research Institute of Nutrition and Food, Karlsruhe, Germany.

Mayo Clin, Div Nephrol & Hypertens, Dept Med, Rochester, MN 55905 USA  Univ Mississippi, Med Ctr, Dept Med, Jackson, MS 39216 USA  Univ Alabama Birmingham, Dept Med, Birmingham, AL 35294 USA  Mayo Clin, Dept Med, Cardiovasc Dis, Rochester, MN 55905 USA

Univ Manchester, Fac Biol Med & Hlth, Div Pharm & Optometry, Manchester, Lancs, England  Univ Manchester, St Marys Hosp, Maternal & Fetal Hlth Res Ctr, Div Dev Biol & Med, Manchester, Lancs, England  AstraZeneca, Discovery Sci Innovat Med & Early Dev Biotech Uni, Cambridge Sci Pk, Cambridge, England  Univ Manchester, Fac Biol Med & Hlth, Div Cardiovasc Sci, Manchester, Lancs, England

Department of Anatomical Sciences and Neurobiology, University of Louisville, Louisville, Kentucky, USA.  Kentucky Spinal Cord Injury Research Center, University of Louisville, Louisville, Kentucky, USA.

Tech Univ Denmark, Dept Bio & Hlth Informat, DK-2800 Lyngby, Denmark  Tech Univ Denmark, Natl Food Inst, DK-2800 Lyngby, Denmark  Univ Copenhagen, Fac Sci, Dept Nutr Exercise & Sports, DK-1958 Frederiksberg, Denmark  Univ Copenhagen, Novo Nord Fdn Ctr Basic Metab Res, DK-2200 Copenhagen, Denmark  Univ Leuven, Rega Inst, KU Leuven, Dept Microbiol & Immunol, B-3000 Leuven, Belgium  VIB, Ctr Microbiol, B-3000 Leuven, Belgium  Univ Copenhagen, Fac Sci, Dept Vet Dis Biol, DK-1958 Frederiksberg, Denmark  Univ Southern Denmark, Dept Biochem & Mol Biol, DK-5230 Odense, Denmark  Univ Copenhagen, Dept Biomed Sci, DK-2200 Copenhagen, Denmark  Bispebjerg Hosp, Dept Radiol, DK-2400 Copenhagen, Denmark  Tech Univ Denmark, Dept Chem & Biochem Engn, DK-2800 Lyngby, Denmark  Univ Copenhagen, Dept Plant & Environm Sci, DK-1958 Frederiksberg, Denmark  Tech Univ Denmark, Dept Biotechnol & Biomed, DK-2800 Lyngby, Denmark  Copenhagen Univ Hosp Hvidovre, Dept Clin Biochem, DK-2650 Hvidovre, Denmark  Statens Serum Inst, Dept Autoimm



Charite, Dept Nephrol & Intens Care Med, Berlin, Germany  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Univ Klinikum Schleswig Holstein, Dept Rheumatol, Campus Lubeck, Lubeck, Germany  German Rheumatism Res Ctr DRFZ, Berlin, Germany

Comenius Univ, Natl Inst Childrens Dis, Dept Paediat, Bratislava, Slovakia  Comenius Univ, Fac Med, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Mol Biomed, Sasinkova 4, Bratislava 81108, Slovakia  Univ Edinburgh, Sch Biol Sci, Edinburgh, Midlothian, Scotland  Presov Univ, Fac Hlth Care, Dept Dent Hyg, Presov, Slovakia  Comenius Univ, Fac Med, Dept Stomatol & Maxillofacial Surg, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava, Slovakia  Comenius Univ, Fac Nat Sci, Dept Mol Biol, Bratislava, Slovakia

Department of Epidemiology and Biostatistics, University of California, Irvine, California, USA.  Integrated Mass Spectrometry Shared Resource, City of Hope Comprehensive Cancer Center, Duarte, California, USA.  Cancer & Cell Biology Division, Translational Genomics Research Institute, Phoenix, Arizona, USA.  Department of Medicine, University of California, Irvine, California, USA.  Department of Pathology and Laboratory Medicine, University of California, Irvine, California, USA.

Department of Animal Sciences, Faculty of AgriSciences, Stellenbosch University; Department of Veterinary Tropical Diseases, Faculty of Veterinary Sciences, University of Pretoria; Indigenous Knowledge Systems Centre, Faculty of Natural and Agricultural Sciences, North-West University

Department of Animal Sciences, University of Florida, Gainesville 32611.  Department of Large Animal Clinical Sciences, and University of Florida, Gainesville 32611.  School of Natural Resources and Environment, University of Florida, Gainesville 32611.  Department of Animal Sciences, University of Florida, Gainesville 32611. Electronic address: jepsantos@ufl.edu.

Hlth Res Inst La Fe, Neonatal Res Grp, Valencia, Spain  Univ & Polytech Hosp La Fe, Div Neonatol, Valencia, Spain  Univ San Pablo CEU, Ctr Metabol & Bioanal CEMBIO, Madrid, Spain  Univ & Polytech Hosp La Fe, Div Radiol & Imaging, Valencia, Spain  LEITAT Technol Ctr, Hlth & Biomed, Barcelona, Spain  Hlth Res Inst La Fe, Unidad Analit, Valencia, Spain

Group of Precision Medicine in Chronic Diseases, and.  Centro de Investigacion Biomedica en Red de Enfermedades Respiratorias, Madrid, Spain.  Group of Translational Research in Respiratory Medicine, Respiratory Department, Hospital Arnau de Vilanova-Santa Maria, Biomedical Research Institute of Lleida, Lleida, Spain.  Pneumology Department, University Hospital of Guadalajara, Guadalajara, Spain.  San Pedro de Alcantara Hospital, Instituto Universitario de Investigacion Biosanitaria de Extremadura, Caceres, Spain; and.  Respiratory and Sleep Department, Parc Tauli University Hospital, Parc Tauli Research and Innovation Institute, Autonomous University of Barcelona, Sabadell, Spain.

Salford Royal NHS Fdn Trust, Vasc Res Grp, Salford, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Cardiovasc Sci,Sch Med Sci, Manchester, Lancs, England  Univ Manchester, Div Canc Studies, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Wellcome Trust Ctr Cell Matrix Res, Sch Med Sci,Fac Biol Med & Hlth, Manchester, Lancs, England  Royal Preston Hosp, Renal Dept, Preston, Lancs, England  Imperial Coll, Natl Heart & Lung Inst, London, England  Univ Birmingham, Inst Canc & Genom Sci, Canc Res UK Clin Trials Unit, Birmingham, W Midlands, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Pharm & Optometry,Sch Hlth Sci, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Manchester Fungal Infect Grp,Sch Biol Sci, Manchester, Lancs, England

Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA. Thomas.Raffay@UHhospitals.org.  Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA.  Department of Population and Quantitative Health Sciences, Case Western Reserve University, Cleveland, OH, USA.  Neonatal Research Unit, Health Research Institute La Fe (IISLAFE), Valencia, Spain.  Department of Analytical Chemistry, Universtitat de Valencia, Burjassot, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe (HULAFE), Valencia, Spain.  University of Pittsburgh, Pittsburgh, PA, USA.

Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain; Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain. Electronic address: julia.kuligowski@uv.es.  Health and Biomedicine, Leitat Technological Center, Carrer de la Innovacio, 2, 08225 Terrassa, Spain; Analytical Unit, Health Research Institute La Fe, Avda Fernando, Abril Martorell 106, 46026 Valencia, Spain.

Oak Ridge Institute for Science and Education (ORISE), Research Participation Program, Oak Ridge, TN 37831, United States; Endocrine Toxicology Branch, Toxicity Assessment Division, National Health and Environmental Effects Research Laboratory (NHEERL), Office of Research and Development (ORD), U.S. Environmental Protection Agency (U.S. EPA), Research Triangle Park, NC 27711, United States.

School of Human Evolution and Social Change, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Interdepartmental Doctoral Program in Anthropological Sciences, Stony Brook University, Stony Brook, NY, USA.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA.  School of Life Sciences, Arizona State University, Tempe, AZ, USA.  Department of Mammals, Bronx Zoo, Wildlife Conservation Society, New York, NY, USA.  New York Consortium in Evolutionary Primatology, New York, NY, USA.  Ethiopian Wildlife Conservation Authority, Addis Ababa, Ethiopia.  African Wildlife Foundation, Simien Mountains Landscape Conservation and Management Project, Debark, Ethiopia.  Department of Biology, Miami University, Oxford, OH, USA.  Simien Mountains Gelada Research Project, Debark, Ethiopia.  Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville, TN, USA.  Guassa Gelada Resear

Rainbow Babies & Childrens Hosp, Div Neonatol, Cleveland, OH USA  Hlth Res Inst La Fe, Neonatal Res Grp, Valencia, Spain  Case Western Reserve Univ, Dept Pediat, Cleveland, OH 44106 USA

Department of Biochemistry and Molecular Biology, New York Medical College, Valhalla, NY, USA.  Division of Newborn Medicine, Department of Pediatrics, New York Medical College, Valhalla, NY, USA.  Department of Clinical Sciences in Malmo, Lund University Diabetes Center, Malmo, Sweden.

Univ Florida, Dept Anim Sci, Gainesville, FL 32611 USA  Univ Florida, DH Barron Reprod & Perinatal Biol Res Program, Gainesville, FL 32611 USA  DSM Nutr Prod Ltd, CH-4002 Basel, Switzerland

Univ Florida, Dept Anim Sci, Gainesville, FL 32611 USA  Univ Florida, DH Barron Reprod & Perinatal Biol Res Program, Gainesville, FL 32611 USA  Univ Florida, Dept Large Anim Clin Sci, Gainesville, FL 32611 USA

Univ Iowa, Dept Pharmacol, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Physiol, Milwaukee, WI 53226 USA  Univ Illinois, Div Endocrinol Diabet & Metab, Chicago Coll Med, Chicago, IL 60612 USA  Univ Iowa, Dept Psychol & Brain Sci, Iowa City, IA 52242 USA  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Biomed Engn, Milwaukee, WI 53226 USA  Med Coll Wisconsin, Comprehens Rodent Metab Phenotyping Core, Milwaukee, WI 53226 USA  Univ Iowa, Dept Biostat, Iowa City, IA 52242 USA  Univ Iowa, Dept Internal Med, Iowa City, IA 52242 USA  Wake Forest Sch Med, Dept Internal Med, Winston Salem, NC 27101 USA  Med Coll Wisconsin, Rat Genome Database, Milwaukee, WI 53226 USA

Univ Illinois, Sch Publ Hlth, Chicago, IL USA  Univ Illinois, Coll Med, Chicago, IL 60612 USA  Univ Illinois, Inst Minor Hlth Res, Chicago, IL USA  Chicago Ctr Hlth & Environm, Chicago, IL 60612 USA  Dartmouth Coll, Dept Earth Sci, Hanover, NH 03755 USA  Univ Texas Hlth Sci Ctr Houston, Human Genet Ctr, Houston, TX 77030 USA  Jesse Brown Vet Affairs Med Ctr, Sect Endocrinol Diabet & Metab, Chicago, IL 60612 USA  Univ Illinois, Div Endocrinol Diabet & Metab, 835 S Wolcott,Suite E625,M-C 640, Chicago, IL 60612 USA

Department of Rheumatology, Renji Hospital, Shanghai Jiaotong University School of Medicine, Shanghai, China. RINGGOLD: 71140  Department of Pharmacology and Chemical Biology, Shanghai Universities Collaborative Innovation Center for Translational Medicine, Shanghai Jiaotong University School of Medicine, Shanghai, China. RINGGOLD: 56694

Division of Newborn Medicine, Departments of Pediatrics, Biochemistry and Molecular Biology, New York Medical College, USA.  The Regional Neonatal Center, Maria Fareri Children's Hospital at Westchester Medical Center, Valhalla, NY, 10595, USA.  Ridgefield High School, Junior, Ridgefield, CT, 06877, USA.

Comenius Univ, Inst Mol Biomed, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Inst Pathol, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava 81108, Slovakia  Comenius Univ, Fac Nat Sci, Dept Mol Biol, Bratislava 81108, Slovakia  Comenius Univ, Inst Physiol, Bratislava 81108, Slovakia  Slovak Acad Sci, Ctr Mol Med, Bratislava, Slovakia

Univ Minnesota, Dept Integrat Biol & Physiol, Minneapolis, MN 55455 USA  Univ Minnesota, Dept Pediat, Minneapolis, MN 55455 USA  Michigan State Univ, Dept Pharmacol Toxicol, E Lansing, MI 48824 USA

Cellular and Molecular Medicine, Cleveland, OH 44195, USA.  Pathobiology, Lerner Research Institute, Cleveland Clinic Lerner College of Medicine, Cleveland, OH 44195, USA.  Cellular and Molecular Medicine, Cleveland, OH 44195, USA. Electronic address: mcintyt@ccf.org.

Univ Utah, Sch Biol Sci, Salt Lake City, UT 84112 USA  Univ Utah, Sch Med, Dept Human Genet, Salt Lake City, UT 84112 USA  Ivy Tech Community Coll Cent Indiana, Sch Arts Sci & Educ, Sci Dept, Indianapolis, IN 46208 USA

Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  INSERM, Lab Hereditary Kidney Dis, U1163, Paris, France  Paris Descartes Sorbonne Paris Cite Univ, Imagine Inst, Paris, France  MRC, Mitochondrial Biol Unit, Cambridge, England

Univ Alcala, Physiol Unit, Dept Syst Biol, Madrid 28805, Spain  Inst Salud Carlos III, Inst Reina Sofia Invest Renal, Madrid, Spain  Inst Salud Carlos III, Red Invest Renal REDinREN, Madrid, Spain  British Columbia Canc Res Ctr, Dept Integrat Oncol, Vancouver, BC V5Z 1L3, Canada  Hosp Principe Asturias, Biomed Res Fdn, Madrid, Spain  Hosp Principe Asturias, Dept Nephrol, Madrid, Spain

Univ Turin, Nephrol Dialysis & Kidney Transplantat Unit, Turin, Italy  Univ Turin, Dept Med Sci, Ctr Expt Med Res CeRMS, Turin, Italy  Univ Pisa, Dept Pharmacol, Pisa, Italy  Osped Versilia, Nephrol & Dialysis Unit, Camaiore, LU, Italy  EMEALA Med Board, Fresenius Med Care, Bad Homburg, Germany

Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Nephrol Div,Dept Med,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Dept Pathol,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Dept Surg,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Depat Clin Pharmacol & Therapeut,Samsung Med Ctr, Seoul 135710, South Korea

Rosalind Franklin Univ Med & Sci, Dept Physiol & Biophys, N Chicago, IL USA  Rosalind Franklin Univ Med & Sci, Dept Med, N Chicago, IL USA  BLR Bio LLC, Kenosha, WI USA  Univ Texas Hlth Sci Ctr San Antonio, Dept Med, Div Nephrol, San Antonio, TX 78229 USA

School of Public Health, University of Illinois at Chicago, Chicago, IL, United States of America.  College of Medicine, University of Illinois at Chicago, Chicago, IL, United States of America.  Institute for Minority Health Research, University of Illinois at Chicago, United States of America.  Center for Infectious Disease, University of Texas Health Science Center at Houston, Houston, TX, United States.  Department of Earth Sciences, Dartmouth College, Hanover, NH, United States of America.  Division of Cardiovascular Medicine, LSU Health School of Medicine, New Orleans, LA, United States.  Human Genetics Center, University of Texas Health Science Center at Houston, Houston, TX, United States.  Chicago Center for Health and Environment, Chicago, IL, United States of America.  Section of Endocrinology, Diabetes, and Metabolism, Jesse Brown Veterans Affairs Medical Center, Chicago, IL, United States of America.    E-mail address: rsargis@uic.edu

Department of Biological Sciences, Faculty of Life Sciences, Andres Bello University, Santiago 8320000, Chile.  Interdisciplinary Center for Aquaculture Research (INCAR), Concepcion 4030000, Chile.  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigacion Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI-MAR), University of Cadiz, 11519 Puerto Real, Spain.  Department of Animal Physiology, Faculty of Biology, University Complutense of Madrid, 28040 Madrid, Spain.  Institute of Marine and Limnological Sciences, Faculty of Sciences, University Austral of Chile, Valdivia 5110652, Chile.  Department of Marine Biology and Aquaculture, Instituto de Ciencias Marinas de Andalucia (ICMAN-CSIC), 11519 Puerto Real, Spain.

Univ Calif Davis, Davis, CA 95618 USA  Univ Calif Los Angeles, Los Angeles, CA 90095 USA  Univ La Verne, La Verne, CA USA  Dickinson Coll, Carlisle, PA 17013 USA  NorthShore Univ HealthSyst Res Inst, Evanston, IL USA  Virginia Tech, Fralin Biomed Res Inst, Blacksburg, VA USA

1 The Organization for Promoting Neurodevelopmental Disorder Research, Kyoto, Japan.  2 Graduate School of Medicine, Kyoto University, Kyoto, Japan.  3 Counseling Room, Okinawa, Japan.  4 Kobe Pharmaceutical University, Hyogo, Japan.



Radboud Univ Nijmegen, Med Ctr, Dept Cognit Neurosci, POB 9101, NL-6500 HB Nijmegen, Netherlands  Radboud Univ Nijmegen, Donders Inst Brain Cognit & Behav, NL-6525 EN Nijmegen, Netherlands  Univ Calgary, Hotchkiss Brain Inst, 3330 Hosp Dr NW, Calgary, AB T2N 4N1, Canada

Stanford Univ, Sch Med, Stanford, CA 94305 USA  US Navy, Washington, DC USA  Norwegian Univ Sci & Technol, Dept Biol Sci, Trondheim, Norway  Norwegian Univ Sci & Technol, Dept Ocean Operat & Civil Engn, Trondheim, Norway  Cornell Tech, Jacobs Technion Cornell Inst, New York, NY USA  Norwegian Univ Sci & Technol, Dept Mech & Ind Engn, Trondheim, Norway

Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol,Campus Excelencia Int Mar CEI MAR, Cadiz 11519, Spain  Univ Algarve, Ctr Marine Sci CCMar, P-8005139 Faro, Portugal  Consejo Super Invest Cient ICMAN CSIC, Inst Ciencias Marinas Andalucia, Cadiz 11519, Spain

Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol, Campus Excelencia Int Mar CEI MAR, Cadiz 11510, Spain  Univ Ghent, Dept Bioanal, MYTOX SOUTH, Ctr Excellence Mycotoxicol & Publ Hlth, Ottergemsesteenweg 460, Ghent, Belgium  Univ Algarve, Ctr Marine Sci CCMar, Campus Gambelas, P-8005139 Faro, Portugal  CSIC, ICMAN, Inst Ciencias Marinas Andalucia, E-11510 Cadiz, Spain

Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN. Electronic address: naira.baregamian@vumc.org.  Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN.  Cell Imaging Shared Resource, Vanderbilt University, Nashville, TN.  Vanderbilt Biophotonics Center, Vanderbilt University, Nashville, TN.  Department of Radiation Oncology, Vanderbilt University Medical Center, Nashville, TN.  Department of Pathology, Microbiology and Immunology, Vanderbilt University Medical Center, Nashville, TN.  Department of Medicine, Vanderbilt University Medical Center, Nashville, TN.

Department of Periodontics & Implantology,  VSPM Dental College and Research Centre,  Digdoh Hills, Hingna Road, Nagpur-440019, India.  Phone number: +91 9011071467  Email ID: drabhaypkolte@gmail.com

Ocean Associates Inc, 4007N Abingdon St, Arlington, VA 22207 USA  Natl Marine Fisheries Serv, Marine Mammal & Sea Turtle Div, Southwest Fisheries Sci Ctr, NOAA, 8901 La Jolla Shores Dr, La Jolla, CA 92037 USA  Sonoma State Univ, Dept Biol, Rohnert Pk, CA 94928 USA

Department of Animal Science, University of California, Davis, CA 95616, USA. Electronic address: tberger@ucdavis.edu.  Department of Animal Science, University of California, Davis, CA 95616, USA.  Pharmacology and Toxicology Graduate Group, University of California, Davis, CA 95616, USA.

Uppsala Univ, Dept Med Sci, Clin Physiol, S-75185 Uppsala, Sweden  Univ Gothenburg, Sahlgrenska Acad, Dept Rheumatol & Inflammat Res, Gothenburg, Sweden  Univ Uppsala Hosp, Uppsala Burn Ctr, Uppsala, Sweden  Uppsala Univ, Dept Surg Sci Anaesthesiol & Intens Care, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Surg Sci, Plast Surg, S-75185 Uppsala, Sweden  Univ Helsinki, Cent Hosp, Dept Anaesthesia & Intens Care Med, Helsinki, Finland  Uppsala Univ, Dept Chem, Biomed Ctr, Uppsala, Sweden  Sahlgrens Univ Hosp, Dept Anaesthesia & Intens Care, Gothenburg, Sweden

1  Animal Health Department, Faculty of Veterinary Medicine, University of Parma, Via del Taglio 10, 43126  Parma, ITALY  2Research and Conservation Department, Parco Natura Viva – Garda Zoological Park, Località Figara 40,  37012 Bussolengo, VR, ITALY  3  Veterinary Morphophysiology Department, Faculty of Veterinary Medicine, University of Turin, Via Leonardo  da Vinci 44, 10095 Grugliasco, TO, ITALY

Australian Natl Univ, Res Sch Biol, Div Evolut Ecol & Genet, Canberra, ACT, Australia  Australian Natl Univ, ARC Ctr Excellence Coral Reef Studies, Canberra, ACT, Australia  Univ Neuchatel, Ecoethol Inst Biol, CH-2000 Neuchatel, Switzerland

Univ Vita Salute San Raffaele, Fac Psychol, Milan, Italy  Italian Soc Psycho Neuro Endocrino Immunol SIPNEI, Rome, Italy  Univ Aquila, Dept Clin Med Publ Hlth Life Sci & Environm, Laquila, Italy

Univ Lille Nord France, Lille, France  INSERM, U995, F-59045 Lille, France  Univ Hosp Rennes, Serv Malad Appareil Digestif, Pontchaillou, France  INSERM, Liver Metab & Canc, UMR991, Rennes, France  Univ Rennes 1, Rennes, France  CHU Lille, Hop Claude Huriez, Serv Malad Appareil Digestif & Nutr, F-59037 Lille, France  CHU Lille, Hop Claude Huriez, Serv Chirurg Digest & Transplantat, F-59037 Lille, France  Inst Clin Souris, Illkirch Graffenstaden, France  Ecole Polytech Fed Lausanne, Lab Integrat & Syst Physiol, Lausanne, Switzerland  Icahn Sch Med Mt Sinai, Dept Gastroenterol, New York, NY 10029 USA  Fac Sci Pharmaceut & Biol, UDSL, Lille, France

USDA ARS, Livestock Issues Res Unit, Lubbock, TX 79403 USA  Texas Tech Univ, Dept Anim & Food Sci, Lubbock, TX 79409 USA  West Texas A&M Univ, Dept Agr Sci, Canyon, TX 79016 USA  Global Anim Prod Inc, Amarillo, TX 79118 USA

Department of Animal and Dairy Sciences, University of Wisconsin-Madison, Madison, WI 53706, USA.  Department of Animal Sciences & Industry, Kansas State University, Manhattan, KS 66506, USA.

Univ Nebraska, Dept Anim Sci, Lincoln, NE 68583 USA  USDA ARS, Livestock Issues Res Unit, Lubbock, TX 79403 USA  Mississippi State Univ, Dept Anim & Dairy Sci, Starkville, MS 39762 USA  Mississippi Ag & Forestry Exp Stn, Poplaville, MS 39470 USA  ARS, USDA, Natl Anim Dis Ctr, Ames, IA 50010 USA

Univ Calif Davis, Dept Anim Sci, Davis, CA 95616 USA  Texas Tech Univ, Dept Anim & Food Sci, Lubbock, TX 79409 USA  Kansas State Univ, Dept Anim Sci & Ind, Manhattan, KS 66506 USA  Elanco Anim Hlth, 2500 Innovat Way, Greenfield, IN 46140 USA  Univ Kentucky, Dept Anim & Food Sci, Lexington, KY 40546 USA

Univ Fed Sao Paulo, Dept Physiol, Sao Paulo, Brazil  Univ Fed Sao Paulo, Sao Paulo, Brazil  Univ Fed Sao Paulo, Dept Psychobiol, Sao Paulo, Brazil  State Univ Sao Paulo, Dept Phys Educ, Sao Paulo, Brazil  Univ Fed Sao Paulo, Dept Biosci, Sao Paulo, Brazil

Univ Fed Sao Paulo, Campus Sao Paulo, Sao Paulo, SP, Brazil  Univ Fed Sao Paulo, Campus Baixada Santista, Santos, SP, Brazil  Univ Fed Sao Paulo, Postgrad Program Psychobiol, Campus Sao Paulo, Sao Paulo, SP, Brazil

Livestock Issues Research Unit, ARS-USDA, Lubbock, TX 79403USA.  Range Cattle Research and Education Center, University of Florida, Ona, FL 33865, USA.  Department of Animal Science, University of Florida, Gainesville, FL 32611, USA.  Beef Cattle Institute, Kansas State University, Manhattan, KS 66506, USA.

Univ Cadiz, Sch Educ, Dept Phys Educ, Puerto Real, Spain  Autonomous Univ Madrid, Fac Teacher Training & Educ, Dept Phys Educ Sports & Human Movement, E-28049 Madrid, Spain  CSIC, Spanish Natl Res Council, Inst Food Sci & Technol & Nutr ICTAN, Dept Metab & Nutr,Immunonutr Res Grp, Madrid, Spain  European Univ, Sch Doctoral Studies & Res, Madrid, Spain  Univ Complutense Madrid, Dept Toxicol & Hlth Sanit, Madrid, Spain  Univ Granada, Fac Sport Sci, Dept Phys Educ & Sport, PROFITH PROmoting FITness & Hlth Phys Act Res Grp, Granada, Spain

Texas Tech Univ, Coll Agr Sci & Nat Resources, Dept Vet Sci, Lubbock, TX 79409 USA  Purdue Univ, Coll Vet Med, Dept Vet Clin Sci, W Lafayette, IN 47907 USA  Univ Minnesota, Coll Vet Med, Dept Vet Populat Med, St Paul, MN 55108 USA

Natl Marine Mammal Fdn, 2240 Shelter Isl Dr,Suite 200, San Diego, CA 92106 USA  Natl Marine Fisheries Serv, Marine Mammal & Turtle Div, Southwest Fisheries Sci Ctr, NOAA, 8901 La Jolla Shores Dr, La Jolla, CA 92037 USA  Sonoma State Univ, Dept Biol, 1801 East Cotati Ave, Rohnert Pk, CA 94928 USA  Univ Washington, Ctr Conservat Biol, Box 351800, Seattle, WA 98195 USA  Ocean Associates Inc, 4007 North Abingdon St, Arlington, VA 22207 USA

Natl Marine Mammal Fdn, 2240 Shelter Isl Dr Suite 200, San Diego, CA 92106 USA  NOAA, Marine Mammal & Turtle Div, Southwest Fisheries Sci Ctr, Natl Marine Fisheries Serv, 8901 La Jolla Shores Dr, La Jolla, CA 92037 USA  Univ Toronto Scarborough, Dept Biol Sci, Toronto, ON, Canada  Univ Washington, Ctr Conservat Biol, Box 351800, Seattle, WA 98195 USA  Sonoma State Univ, Dept Biol, 1801 E Cotati Ave, Rohnert Pk, CA 94928 USA  Ocean Associates Inc, 4007 N Abingdon St, Arlington, VA 22207 USA

Cent South Univ Forestry & Technol, Inst Evolutionary Ecol & Conservat Biol, Changsha, Hunan, Peoples R China  Cent South Univ Forestry & Technol, Coll Life Sci & Technol, Changsha, Hunan, Peoples R China  Key Lab Conservat Biol Shennongjia Golden Snub No, Shennongjia, Hubei, Peoples R China

Aarhus Univ, Dept Anim Sci, Blichers 20, DK-8830 Tjele, Denmark  Univ Copenhagen, Dept Vet & Anim Sci, Gronnegardsvej 8, DK-1870 Frederiksberg C, Denmark  Czech Univ Life Sci Prague, Kamycka 129, Praha Suchdol 16500, Czech Republic  Inst Anim Sci, Dept Ethol, Pratels tvi 815-107, Prague 10400, Czech Republic  Purpan Engn Sch, 75 voie TOEC, F-31076 Toulouse, France  Univ Copenhagen, Dept Food & Resource Econ, Rolighedsvej 23, DK-1958 Frederiksberg C, Denmark  Aahus Univ, Dept Agroecol, Forsogsvej 1, DK-4200 Slagelse, Denmark

Univ Moncton, Biol Dept, Moncton, NB E1A 3E9, Canada  Univ Toronto, Dept Nutr Sci, Toronto, ON M5S 1A8, Canada  St Michaels Hosp, Toronto, ON M5S 1A8, Canada  RPS Biol Inc, PEI Food Tech Ctr, 101 Belvedere Av, Charlottetown, PE C1A 6B3, Canada

Yale Univ, Dept Anthropol, 10 Sachem St, New Haven, CT 06511 USA  Yale Univ, Sch Environm, New Haven, CT 06511 USA  Project Conservemonos, Limon, Costa Rica  Musee Homme Paris, Ecoanthropol Lab, WELL PRIM Project, UMR 7602, Paris, France  Univ Nacl Formosa, Fac Recursos Nat, Formosa, Argentina

Department of Nutrition , University of California Davis , Davis, CA , USA.  Department of Nutrition, University of California Davis, Davis, CA, USA; USDA/ARS Western Human Nutrition Research Center, Davis, CA, USA.  USDA/ARS Western Human Nutrition Research Center , Davis, CA , USA.  Foods for Health Institute, University of California, Davis, CA, USA; Department of Food Science & Technology, University of California, Davis, CA, USA.  Department of Nutrition, University of California Davis, Davis, CA, USA; Foods for Health Institute, University of California, Davis, CA, USA.

Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: 1821362@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: christina.stanley@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: l.hosie@chester.ac.uk.  Institute of Conservation Science & Learning, Bristol Zoological Society, Clifton, Bristol BS8 3HA, UK. Electronic address: SRichdon@bristolzoo.org.uk.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: eluned.price@durrell.org.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: Dominic.Wormell@durrell.org.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Elec

CSIC, IATS, Fish Pathol Grp, Castellon de La Plana, Spain  CSIC, IATS, Nutrigen & Fish Endocrinol Grp, Castellon de La Plana, Spain  Norwegian Univ Life Sci, Dept Anim & Aquacultural Sci, Ass, Norway  Univ Algarve, CCMar, Comparat Endocrinol & Integrat Biol, Faro, Portugal  BioMar R&D, Grangemouth, Scotland  Norel SA, Madrid, Spain

Bat Conservation International, Austin, TX, 78746, USA. wfrick@batcon.org.  Department of Ecology and Evolutionary Biology, University of California, Santa Cruz, CA, 95060, USA. wfrick@batcon.org.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, 79401, USA.  Bat Conservation International, Austin, TX, 78746, USA.  U.S. Geological Survey - National Wildlife Health Center, Madison, WI, 53711, USA.  Cooperative Wildlife Research Laboratory and School of Biological Sciences, Southern Illinois University, Carbondale, IL, 62901, USA.  Pathogen and Microbiome Institute, Northern Arizona University, Flagstaff, AZ, 86011, USA.  Department of Biology, University of Waterloo, Waterloo, N2L 3G1, Canada.



Univ Fed Rio Grande do Sul, Hosp Clin Porto Alegre, INCT Translat Med, BR-90046900 Porto Alegre, RS, Brazil  Univ Fed Rio Grande do Sul, Programa Posgrad Ciencias Biol Bioquim, Porto Alegre, RS, Brazil  Univ Fed Rio Grande do Sul, Programa Posgrad Ciencias Med Psiquiatria, Porto Alegre, RS, Brazil  Max Planck Inst Psychiat, D-80804 Munich, Germany  Karolinska Inst, Stockholm, Sweden

Univ Notre Dame, Dept Anthropol, Notre Dame, IN 46556 USA  Univ Notre Dame, Eck Inst Global Hlth, Notre Dame, IN 46556 USA  Simon Fraser Univ, Dept Psychol, Burnaby, BC, Canada  Aarhus Univ, Dept Archaeol & Heritage Studies, Hojbjerg, Denmark  Johns Hopkins Univ, Sch Med, Baltimore, MD USA  Inst Natl Sante Publ, Brazzaville, Rep Congo  Penn State Coll Med, Hershey, PA USA  Univ Massachusetts, Psychol & Brain Sci, Amherst, MA 01003 USA  Max Planck Inst Evolutionary Anthropol, Dept Human Behav Ecol & Culture, Leipzig, Germany

Quinnipiac Univ, Frank H Netter MD Sch Med, 370 Bassett Rd, North Haven, CT 06473 USA  UConn Hlth, Dept Pediat, Farmington, CT USA  Connecticut Childrens Med Ctr, Asthma Ctr, Hartford, CT USA

Univ Syiah Kuala, Fac Vet Med, Physiol Lab, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Anat Lab, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Study Program Vet Educ, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Histol Lab, Banda Aceh 23111, Aceh, Indonesia  Indonesian Inst Sci LIPI, Res Ctr Biol, Lab Reprod, Div Zool, Bogor, Indonesia

Polish Acad Sci, Inst Genet & Anim Breeding, Postepu 36A, PL-05552 Jastrzebiec, Poland  Univ Warmia & Mazury, Fac Anim Bioengn, Oczapowskiego 5, PL-10719 Olsztyn, Poland  Univ Paris 05, Inst Psychol, 71 Ave Edouard Valliant, F-92774 Boulogne, France  Polish Acad Sci, Res Stn Ecol Agr & Preservat Anim Breeding, PL-12220 Popielno, Ruciane Nida, Poland

Department of Biological Sciences, University of New Hampshire, Durham 03824.  Land O'Lakes Animal Milk Products, Cottage Grove, WI 53527.  Department of Biological Sciences, University of New Hampshire, Durham 03824. Electronic address: peter.erickson@unh.edu.

Univ Alicante, Nursing Dept, Alicante, Spain  CSIC, Inst Food Sci Technol & Nutr ICTAN, Dept Nutr & Metab DAIN, Madrid, Spain  Univ Cadiz, Fac Educ Sci, Dept Phys Educ, Puerto Real, Spain  Univ Cent Chile, Fac Educ, Dept Phys Educ, Santiago, Chile  Autonomous Univ Madrid, Ciudad Univ Cantoblanco, Fac Educ, Dept Phys Educ Sport & Human Movement, Madrid, Spain

Department of Medical Physiology, Faculty of Medicine, Menoufia University, Egypt; Department of Medical Physiology, Faculty of Medicine, Imam Mohammed Ibn Saud Islamic University, Saudi Arabia. Electronic address: suzanhazzaa@med.menofia.edu.eg.  Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.emimohamed84@gmail.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: AHISMAIL2013@yahoo.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: abdelmoneam.abdelkader@science.menofia.edu.eg.  Department of Histology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.sehamhist@gmail.com.  Department of Chemistry, Biochemistry Division, Faculty of Science, Menoufia University, Egypt. Electronic address: yasminfekry@science.menofia.edu.eg.  Chemist at Faculty of Science, Menoufia University, Egypt. Electronic addr

Immunophyisiology Research Group, Instituto Universitario de Investigacion Biosanitaria de Extremadura (INUBE), 06080 Badajoz, Spain.  Immunophysiology Research Group, Physiology Department, Faculty of Sciences, University of Extremadura, 06071 Badajoz, Spain.  Facultad de Deporte, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  International Chair of Sports Medicine, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  Immunophysiology Research Group, Nursing Department, Faculty of Medicine and Health Sciences, University of Extremadura, 06071 Badajoz, Spain. Carmen Daniela Quero: cdquero@ucam.edu""

Norsk Inst Vannforskning, Niva, Gaustadalleen 21, NO-0349 Oslo, Norway  Univ Agder, Ctr Coastal Res, N-4604 Kristiansand, Norway  Norwegian Univ Life Sci, Dept Paraclin Sci, N-0454 Oslo, Norway  Norwegian Univ Life Sci, Dept Preclin Sci & Pathol, N-0454 Oslo, Norway

NHGRI, Social & Behav Res Branch, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet, NIH, Bethesda, MD USA  Johns Hopkins Univ, Sch Med, Div Endocrinol Diabet & Metab, Baltimore, MD USA  Suburban Hosp, Johns Hopkins Community Phys, Bethesda, MD USA  Montefiore Med Ctr, Albert Einstein Coll Med, Dept Oncol, Div Hematol, New York, NY USA  NIH, Dept Lab Med, Clin Ctr, Bldg 10, Bethesda, MD 20892 USA  Univ Massachusetts, Dept Psychol & Brain Sci, Amherst, MA 01003 USA  Univ Florida, Genet Inst, Gainesville, FL USA

Univ Alberta, Dept Agr Food & Nutr Sci, Edmonton, AB T6G 2P5, Canada  Hokkaido Univ, Res Fac Agr, Lab Anim Funct & Nutr, Sapporo, Hokkaido 0608589, Japan  Chinese Acad Agr Sci, Minist Agr & Rural Affairs, Feed Res Inst, Key Lab Feed Biotechnol, Beijing 100081, Peoples R China  Univ Guelph, Dept Anim Biosci, Guelph, ON N1G 2W1, Canada

MacKay Mem Hosp, Dept Radiat Oncol, Taipei 104, Taiwan  MacKay Med Coll, Dept Med, New Taipei 252, Taiwan  Natl Yang Ming Chiao Tung Univ, Dept Biomed Imaging & Radiol Sci, Taipei 112, Taiwan  MacKay Mem Hosp, Dept Med Res, Taipei 104, Taiwan  MacKay Mem Hosp, Dept Pathol, Taipei 104, Taiwan  MacKay Mem Hosp, Dept Internal Med, Div Endocrinol & Metab, Taipei 104, Taiwan  MacKay Jr Coll Med Nursing & Management, Dept Artificial Intelligence & Med Applict, New Taipei 252, Taiwan  China Med Univ Hosp, Dept Med Res, Taichung 404, Taiwan

Inst Marine Res, Boks 1870 Nordnes, N-5817 Bergen, Norway  Skretting Aquaculture Res Ctr, POB 48, N-4001 Stavanger, Norway  Niva, Norsk Inst Vannforskning, Gaustadalleen 21, NO-0349 Oslo, Norway

Swedish Univ Agr Sci, Dept Anim Nutr & Management, Box 7024, S-75007 Uppsala, Sweden  Univ Stirling, Inst Aquaculture, Stirling FK9 4LA, Scotland  Univ Gothenburg, Dept Biol & Environm Sci, SWEMARC, Box 463, S-40530 Gothenburg, Sweden

Univ Notre Dame, Dept Anthropol, 206 Corbett Family Hall, Notre Dame, IN 46556 USA  Univ Notre Dame, Kellogg Inst Int Studies, Notre Dame, IN 46556 USA  Univ Notre Dame, Nanov Inst European Studies, Notre Dame, IN 46556 USA  Univ Massachusetts Amherst, Psychol & Brain Sci, Amherst, MA USA  Univ Notre Dame, Eck Inst Global Hlth, Notre Dame, IN 46556 USA

Univ Warmia & Mazury, Dept Horse Breeding & Riding, Olsztyn, Poland  Univ Milan, Dipartimento Med Vet, Milan, Italy  Polish Acad Sci, Dept Genom, Inst Genet & Anim Breeding, Jastrzebiec, Poland  TEAGASC, Anim & Biosci Res Dept, Anim & Grassland Res & Innovat Ctr, Dunsany, Meath, Ireland  Polish Acad Sci, Dept Anim Behav, Inst Genet & Anim Breeding, Postepu 36A, PL-05552 Jastrzebiec, Poland

Sungshin Univ, Inst Basic Sci, Dept Biotechnol, Div Dev Biol & Physiol, Seoul 02844, South Korea  NIFS, Aquaculture Management Div, Busan 46083, South Korea  Chonnam Natl Univ, Dept Aqualife Med, Yeosu 59626, South Korea  NIFS, South Sea Fisheries Res Inst, Yeosu 59780, South Korea

Inst Espanol Oceanog, Ctr Oceanog Canarias, Via Espaldon,Darsena Pesquera PCL 8, Tenerife 38180, Spain  Hellen Ctr Marine Res, Inst Marine Biol Biotechnol & Aquaculture, POB 2214, Iraklion 71003, Crete, Greece  Univ Crete, Dept Biol, POB 2208, Iraklion 71409, Crete, Greece

Univ Glasgow, Coll Med Vet & Life Sci, Inst Biodivers Anim Hlth & Comparat Med, Glasgow G61 1QH, Lanark, Scotland  Univ Aberdeen, Sch Med Med Sci & Nutr, Inst Med Sci, Aberdeen AB25 2ZD, Scotland  Univ Aberdeen, Sch Med Med Sci & Nutr, Inst Appl Hlth Sci, Aberdeen AB25 2ZD, Scotland  Univ British Columbia, Life Sci Inst, Dept Cellular & Physiol Sci, Vancouver, BC V6T 1Z3, Canada  Queen Mary Univ London, William Harvey Res Inst, Ctr Endocrinol, Barts & London, Charterhouse Sq, London EC1M 6BQ, England

Department of Human Ecology, School of International Health, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan.  Laboratory for Microbiome Sciences, RIKEN Center for Integrative Medical Sciences, Yokohama, Japan.  Department of Public Health & Nursing, Nagasaki University, Nagasaki, Japan.  Faculty of Nursing, Toho University, Tokyo, Japan.  Graduate School of Agricultural and Life Sciences, The University of Tokyo, Tokyo, Japan.  Lao Tropical and Public Health Institute, Ministry of Health, Vientiane, Laos.  Graduate School of Environmental Studies, Nagoya University, Nagoya, Japan.

Natl Def Med Coll, Dept Immunol & Microbiol, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Dept Psychiat, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Dept Physiol, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Res Inst, Div Traumatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tsukuba, Grad Sch Pure & Appl Sci, 1-1-1 Tennodai, Tsukuba, Ibaraki 3058573, Japan

Division of Neurofunctional Genomics, Department of Immunobiology and Neuroscience, Medical Institute of Bioregulation, and.  Department of Aging Science and Pharmacology, Faculty of Dental Sciences, Kyushu University, Fukuoka, Japan.  Department of Physiology, Nihon University School of Dentistry, Tokyo, Japan.  Department of Pharmacology, Faculty of Pharmacy, Yasuda Women's University, Hiroshima, Japan.  Department of Pathology and Biological Responses, Nagoya University Graduate School of Medicine, Nagoya, Japan.

Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa. Electronic address: llabarge@ab.mpg.de.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK.  Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Department of Anthropology, The State University of New York at Buffalo, Amherst, NY, USA.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK; Department of Biological Sciences, Faculty of Science, Engineering and Agriculture, Private Bag X5050, Thohoyandou 0950, South Africa.  D

Innate Immunity Laboratory, Immunology Program, Biomedical Sciences Institute, Faculty of Medicine, Universidad de Chile, Santiago 8380453, Chile.  Biomedicine Research Laboratory, Medical School, Universidad Finis Terrae, Santiago 7501015, Chile.  Department of Gastroenterology and Hepatology, University Medical Center Groningen, University of Groningen, 9713 GZ Groningen, The Netherlands.  Molecular Endocrinology Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  Metabolism and Nuclear Medicine Group, Fudan University Cancer Institute, Fudan University Shanghai Cancer Center, Shanghai 200433, China.  Metabolism, Genes, and Environment Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  School

Michigan State Univ, Coll Nursing, 1355 Bogue St,C241, E Lansing, MI 48824 USA  Purdue Univ, Sch Nursing, 502 N Univ St, W Lafayette, IN 47907 USA  Michigan State Univ, Coll Nursing, 1355 Bogue St,C245, E Lansing, MI 48824 USA  Michigan State Univ, Coll Nursing, 1355 Bogue St,C342, E Lansing, MI 48824 USA

Michigan State Univ, Coll Nursing, 1355 Bogue St,C241, E Lansing, MI 48824 USA  Purdue Univ, Sch Nursing, 502 N Univ St, W Lafayette, IN 47907 USA  Michigan State Univ, Coll Nursing, 1355 Bogue St,C245, E Lansing, MI 48824 USA  Univ Massachusetts, Dept Psychol & Brain Sci, 135 Hicks Way, Amherst, MA 01003 USA

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunneys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Channing Lab, Brigham & Womens Hosp, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  Yale Univ, Environm Hlth Sci, New Haven, CT USA  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunnys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Brigham & Womens Hosp, Channing Lab, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA USA  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, Program Dev Endocrinol & Genet PDEGEN, NIH, 10 Ctr Dr,Bldg 10 Clin Res Ctr,Room 1-3330, Bethesda, MD 20892 USA  NIH, ORS, DVR, OD, Bldg 10, Bethesda, MD 20892 USA  Clermont Univ, Genet Reprod & Dev, CNRS, UMR6247, Aubiere, France

Department of Psychology, University of Oslo, Oslo, Norway. Electronic address: g.e.loseth@psykologi.uio.no.  Department of Psychology, University of Oslo, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Department of Diagnostic Physics, Oslo University Hospital, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway.  Department of Biomedical and Clinical Sciences, Linkoping University, Linkoping, Sweden; Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.  Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.

Jagiellonian Univ, Fac Biol, Inst Zool & Biomed Res, Dept Evolutionary Immunol, Gronostajowa 9, PL-30387 Krakow, Poland  Wageningen Univ, Cell Biol & Immunol Grp, POB 338, NL-6700 AH Wageningen, Netherlands



Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, NIH, Bethesda, MD 20892 USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pediat, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Biochem & Immunol, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Colorado, Sch Med, Div Endocrinol Metab & Diabet, Aurora, CO 80045 USA  Vet Affairs Med Ctr, Res Serv, Denver, CO 80045 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Pediat Endocrinol Interinst Training Program, NIH, Bethesda, MD USA  Harvard Med Sch, Dept Pediat, Boston Childrens Hosp, Div Endocrinol, Boston, MA 02115 USA  Univ Fed Triangulo Mineiro, Dept Gen Pathol, BR-38025180 Uberaba, MG, Brazil

Kyoto Univ, Grad Sch Med, Dept Diabet Endocrinol & Nutr, Sakyo Ku, 54 Shogoin Kawahara Cho, Kyoto 6068507, Japan  Kyoto Univ, Ctr iPS Cell Res & Applicat, Sakyo Ku, 53 Shogoin Kawahara Cho, Kyoto 6068507, Japan  Kyoto Univ, Med Innovat Ctr, Grad Sch Med, Sakyo Ku, 53 Shogoin Kawahara Cho, Kyoto 6068507, Japan

Rakuno Gakuen Univ, Lab Compan Anim Behav & Wildlife Ecol, Dept Vet Sci, Sch Vet Med, 582 Bunkyodai Midori, Ebetsu, Hokkaido 0698501, Japan  Okinawa Marine Res Ctr, 3425-2 Yamada, Onna Son, Okinawa 9040416, Japan

Linkoping Univ, Ctr Social & Affect Neurosci, Dept Clin & Expt Med, Linkoping, Sweden  Cummings Scool Med, Hotchkiss Brain Inst, Calgary, AB, Canada  Cummings Scool Med, Mathison Ctr Mental Hlth Res & Educ, Calgary, AB, Canada  Univ Calgary, Cumming Sch Med, Dept Cell Biol & Anat, Calgary, AB, Canada  Univ Calgary, Cumming Sch Med, Dept Psychiat, Calgary, AB, Canada

Lethbridge Research and Development Centre, Agriculture and Agri-Food Canada, Lethbridge, Alberta, Canada.  Department of Ruminant Production, IRTA, Caldes de Montbui, Barcelona, Spain.  Department of Population Medicine, University of Guelph, Guelph, Ontario, Canada.

Lethbridge Research and Development Centre, Agriculture and Agri-Food Canada, Lethbridge, Alberta, Canada.  Department of Ruminant Production, IRTA, Caldes de Montbui, Barcelona, Spain.  Department of Population Medicine, University of Guelph, Guelph, Ontario, Canada.

Department of Population Health and Pathobiology, College of Veterinary Medicine, North Carolina State University, Raleigh, NC.  Department of Veterinary Preventive Medicine, College of Veterinary Medicine, The Ohio State University, Columbus, OH.  Department of Anatomy and Physiology, College of Veterinary Medicine, Kansas State University, Manhattan, KS.

Department of Paraclinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Institute for Biology, Leiden University, Leiden, The Netherlands.  Department of Production Animal Clinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway. ida.johansen@nmbu.no.

a  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigación Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI·MAR), University of Cádiz, 11519 Puerto Real, Cádiz, Spain  b  Department of Biology and Geology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Almería, 04120 Almería, Spain  c  Department of Microbiology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Málaga, 29071 Málaga, Spain  d  Centre of Marine Sciences (CCMar), Universidade do Algarve, Faro, Portugal  e  Instituto de Ciencias Marinas de Andalucía (ICMAN-CSIC), 11519 Puerto Real, Cádiz, Spain

Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol,Campus Excelencia Int Mar CEI MAR, Cadiz 11519, Spain  Univ Almeria, Dept Biol & Geol, Campus Excelencia Int Mar CEI MAR, Almeria 04120, Spain  Univ Malaga, Dept Microbiol, Campus Excelencia Int Mar CEI MAR, Malaga 29071, Spain  Univ Algarve, Ctr Marine Sci CCMar, Faro, Portugal  Inst Ciencias Marinas Andalucia ICMAN CSIC, Cadiz 11519, Spain

Univ Politecn Valencia, Inst Anim Sci & Technol, Res Grp Aquaculture & Biodivers, Valencia, Spain  Univ La Laguna, Dept Biol Anim Edafologia Geologia Fisiologia Fac, Fac Ciencias, Secc Biol,Dept Biol Anim Edafol & Geol UDI Fisiol, San Cristobal De La Lagu, Spain

1 Department of Animal Science and  Industry, Kansas State University,  Manhattan, KS, 66502  2 SwineTech Inc., Cedar Rapids, IA, 52227  3 Department of Anatomy and Physiology,  Institute of Computational and  Comparative Medicine, Kansas State  University, Manhattan, KS, 66502  4 Department of Computer Science,  Kansas State University, Manhattan, KS,  66502  5 Department of Mathematics, Kansas  State University, Manhattan KS, 66502

a  Department of Psychiatry and Behavioral Neuroscience, Loyola University Stritch School of Medicine, Chicago, IL, United States  b  Department of Pathology, Loyola University Stritch School of Medicine, Chicago, IL, United States  c  Department of Public Health Sciences, Loyola University Stritch School of Medicine, Chicago, IL, United States  d  Department of Orthopaedic Surgery, Loyola University Stritch School of Medicine, Chicago, IL, United States

Aarhus Univ, Interacting Minds Ctr, Aarhus, Denmark  Natl Univ Singapore, Dept Biol Sci, Singapore, Singapore  Aarhus Univ, Dept Nucl Med, Aarhus, Denmark  Aarhus Univ, PET Ctr, Aarhus, Denmark  Aalborg Univ, Dept Anim Sci Behav & Stress Biol, Aalborg, Denmark  Aalborg Univ, Dept Chem & Biosci, Aalborg, Denmark  7IT Univ Copenhagen, Aalborg Zoo, Copenhagen, Denmark

Univ Cadiz, Fac Marine & Environm Sci, Dept Biol, Inst Univ Invest Marina INMAR, Campus Excelencia Int Mar CEI MAR, Cadiz 11519, Spain  Univ Almeria, Dept Biol & Geol, Campus Excelencia Int Mar CEI MAR, Almeria 04120, Spain  Univ Algarve, Ctr Marine Sci CCMar, Faro, Portugal  Futuna Blue Espana SL, Darsena Comercial Pesquera S-N, Cadiz 11500, Spain

Jagiellonian Univ, Dept Evolutionary Immunol, PL-30387 Krakow, Poland  Polish Acad Sci, Inst Ichthyobiol & Aquaculture, PL-43520 Chybie, Poland  Wageningen Univ, Dept Anim Sci, Cell Biol & Immunol Grp, NL-6700 AH Wageningen, Netherlands

Department of Comparative Biomedicine and Food Science, University of Padua, Legnaro, PD, Italy.  Ethics Laboratory for Veterinary Medicine, Conservation and Animal Welfare, University of Padua, Legnaro, PD, Italy.  Department of Veterinary Medical Science, University of Bologna, Ozzano dell'Emilia, BO, Italy.  Giardino Zoologico di Pistoia, Pistoia, Italy.  Department of Veterinary Science, University of Turin, Grugliasco, TO, Italy.

Univ Sao Paulo, Fac Zootecnia & Engenharia Alimentos, Lab Biometeorol & Etol, Duque Caxias Norte 225, BR-13635900 Sao Paulo, SP, Brazil  Univ Evora, Inst Adv Studies & Res, Mediterranean Inst Agr Environm & Dev, Evolo Mitra,Ap 94, P-7006554 Evora, Portugal

International Chair of Sport Medicine, Faculty of Medicine, Campus de los Jeronimos, Catholic University of Murcia, 30107 Murcia, Spain.  Faculty of Sport, Campus de los Jeronimos, Catholic University of Murcia, 30107 Murcia, Spain.  Grupo de Investigacion en Inmunofisiologia, Instituto Universitario de Investigacion Biosanitaria de Extremadura (INUBE), University of Extremadura, Av. Elvas s/n, 06006 Badajoz, Spain.

Tamil Nadu Vet & Anim Sci Univ, Madras Vet Coll, Dept Vet Physiol, Chennai 600007, Tamil Nadu, India  Tamil Nadu Vet & Anim Sci Univ, Madras Vet Coll, Dept Vet Gynaecol & Obstet, Chennai 600007, Tamil Nadu, India

Ist Zooprofilatt Sperimentale Umbria & Marche Tog, Via Salvemini 1, I-06126 Perugia, Italy  Perugia Univ, Dept Vet Med, Lab Ethol & Anim Welf LEBA, Via San Costanzo 4, I-06126 Perugia, Italy  Tyrus Clin Vet, Via Bartocci 1G, I-05100 Terni, Italy  USL Umbria 1, Publ Vet Serv Urban Hyg & Prevent Stray Dogs, Str Brufa Snc, I-06148 Perugia, Italy

Univ Barcelona UB, Fac Farm & Ciencies Alimentacio, Dept Bioquim & Fisiol, Seccio Fisiol, Barcelona 08028, Spain  UB, Inst Recerca Nutr & Seguretat Alimentaria INSA UB, Santa Coloma De Gramenet 08921, Spain

Seccio de Fisiologia, Departament de Bioquimica i Fisiologia, Facultat de Farmacia i Ciencies de l'Alimentacio, Universitat de Barcelona (UB), 08028 Barcelona, Spain.  Institut de Recerca en Nutricio i Seguretat Alimentaria (INSA-UB), Universitat de Barcelona (UB), 08921 Santa Coloma de Gramenet, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, 28029 Madrid, Spain.

Seccio de Fisiologia, Departament de Bioquimica i Fisiologia, Facultat de Farmacia i Ciencies de l'Alimentacio, Universitat de Barcelona (UB), 08028 Barcelona, Spain.  Institut de Recerca en Nutricio i Seguretat Alimentaria (INSA-UB), 08921 Santa Coloma de Gramenet, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, 28029 Madrid, Spain.

ARS, Livestock Issues Res Unit, USDA, Lubbock, TX 79403 USA  West Texas A&M Univ, Dept Agr Sci, Canyon, TX 79016 USA  Univ Nebraska, Dept Anim Sci, Lincoln, NE 68583 USA  Mississippi State Univ, MAFES Brown Loam, Raymond, MS 39154 USA

Temple Univ, Dept Psychol, 1701 N 13th St, Philadelphia, PA 19122 USA  Massachusetts Gen Hosp, Dept Psychiat, One Bowdoin Sq,6th Floor, Boston, MA 02114 USA  Harvard Med Sch, Boston, MA 02115 USA  Temple Univ, Neurosci Program, 1701 N 13th St, Philadelphia, PA 19122 USA  Univ Wisconsin Madison, Dept Psychol, 1201 W Johnson St, Madison, WI 53706 USA

Columbia Univ, Teachers Coll, New York, NY 10027 USA  Colorado State Univ, Ft Collins, CO 80523 USA  Columbia Univ, Irving Med Ctr, New York, NY USA  Univ Massachusetts, Amherst, MA 01003 USA

Inst Marine Res, Postboks 1870 Nordnes, N-5817 Bergen, Norway  Chinese Acad Fishery Sci, Freshwater Fisheries Res Ctr, Beijing, Peoples R China  Skretting Arc, Sjohagen 3, N-4016 Stavanger, Norway  Norsk Inst Vannforskning, Niva, Gaustadalleen 21, NO-0349 Oslo, Norway

Department of Animal and Food Sciences, Texas Tech University, Lubbock, TX 79409, USA.  United States Department of Agriculture, Agriculture Research Service, Livestock Issues Research Unit, Lubbock, TX 79403, USA.  Veterinary Research and Consulting Services, Hays, KS 67601, USA.

Oregon State Univ, Dept Anim & Rangeland Sci, 112 Withycombe Hall, Corvallis, OR 97331 USA  Phibro Anim Hlth Corp, 1767 NW Kings Blvd, Corvallis, OR 97330 USA  Univ Nebraska, Dept Anim Sci, A224 Anim Sci Complex, Lincoln, NE 68583 USA



Georgia State Univ, Dept Psychol, POB 5010, Atlanta, GA 30302 USA  Georgia State Univ, Language Res Ctr, Decatur, GA USA  Emory Univ, Dept Anthropol, Atlanta, GA 30322 USA  Georgia State Univ, Ctr Behav Neurosci, Atlanta, GA 30303 USA  Georgia State Univ, Neurosci Inst, Atlanta, GA 30303 USA

School of Veterinary Medicine, Rakuno Gakuen University, Bunkyodai-Midorimachi, Ebetsu, Hokkaido 069-8501, Japan.  b Itozu no mori Zoological Park, 4-1-8 Kamiitozu, Kokurakita, Kitakyushu, Fukuoka, 803-0845, Japan.

Rakuno Gakuen Univ, Sch Vet Med, 582 Bunkyodai Midorimachi, Ebetsu, Hokkaido 0698501, Japan  Itozu No Mori Zool Pk, Kokurakita Ku, 4-1-8 Kamiitozu, Kitakyushu, Fukuoka 8030845, Japan

Univ Penn, Sch Vet Med, Philadelphia, PA 19104 USA  Univ Penn, Abramson Family Canc Res Inst, Philadelphia, PA 19104 USA  Univ Penn, Sch Vet Med, Dept Clin Studies, New Bolton Ctr, Kennett Sq, PA 19348 USA  Univ Penn, Sch Vet Med, Dept Clin Sci & Adv Med, Philadelphia, PA 19104 USA

Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Internal Med & Pediat Endocrinol Interinst Traini, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Mol Neurophysiol & Biophys, NIH, Bethesda, MD 20892 USA

Hlth Canada, Environm Hlth Sci & Res Bur, Hlth Environm & Consumer Safety Branch, Ottawa, ON, Canada  Univ Ottawa, Fac Med, Dept Biochem Microbiol & Immunol, Ottawa, ON, Canada  Univ British Columbia, Fac Med, Dept Med, Vancouver, BC, Canada  Univ British Columbia, Fac Med, Sch Populat & Publ Hlth, Vancouver, BC, Canada

Univ Massachusetts Amherst, Sch Publ Hlth & Hlth Sci, Dept Hlth Promot & Policy, Arnold House,715 N Pleasant St, Amherst, MA 01003 USA  Men Color Hlth Awareness Project, 275 Chesnut St, Springfield, MA 01104 USA  Univ Massachusetts Amherst, Ctr Neuroendocrine Studies, Tobin Hall,135 Hicks Way, Amherst, MA 01003 USA

Univ Ghent, Dept Publ Hlth & Primary Care, Campus UZ Ghent,Corneel Heymanslaan 10, B-9000 Ghent, Belgium  Univ Ghent, Lab Chem Anal, Campus Merelbeke,Salisburylaan 133, B-9820 Merelbeke, Belgium  Univ Ghent, Dept Dev Personal & Social Psychol, Henri Dunantlaan 2, B-9000 Ghent, Belgium  Queens Univ, Sch Biol Sci, Inst Global Food Secur, 19 Chlorine Gardens, Belfast BT9 5DL, Antrim, North Ireland

Department of Anthropology, University of California, Los Angeles, Los Angeles, California, USA.  Departamento de Psiquiatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Department of Anthropology, Yale University, New Haven, Connecticut, USA.  Departamento de Medicina Preventiva, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Pediatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Enfermagem Em Saude Coletiva da Escola de Enfermagem, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.

Department of Psychological & Brain Sciences, Boston University, Boston, MA, USA.  Department of Developmental Medicine, Harvard Medical School, Boston, MA, USA.  Department of Psychological & Brain Sciences, University of Massachusetts, Amherst, MA, USA.

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: jbeehner@umich.edu.  School for the Environment and Sustainability, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, Emory University, Atlanta, GA 30322, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Ecology & Evolutionary Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Anthropology, Tulane University, New Orleans, LA 70118, USA; Santa Rosa Primate Project, Santa Rosa National Park, Costa Rica; Tulane National Primate Research Center, Tulane Un

No Arizona Univ, Ctr Bioengn Innovat, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86001 USA  Inst Conservat Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376, RA-9120 Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Sch Vet Med, 1089 Vet Med Dr Ground Floor West, Davis, CA 95616 USA  Univ Utah, Dept Biol, 257 South 1400 East Univ Utah, Salt Lake City, UT 84112 USA  Ocean Alliance Whale Conservat Inst, 32 Horton St, Gloucester, MA 01930 USA  Univ Nacl Cordoba, Diversidad Biol 4, Av Velez Sarsfield 299, RA-5000 Cordoba, Argentina

Rhodes Coll, Dept Biol & Program Environm Studies & Sci, Memphis, TN 38112 USA  Chicago State Univ, Dept Biol Sci, Chicago, IL USA  Field Museum, Integrat Res Ctr, Chicago, IL USA  Univ Nacl Asuncion, Fac Politecn, Asuncion, Paraguay  Rhodes Coll, Dept Biol, Memphis, TN 38112 USA  Rhodes Coll, Program Neurosci, Memphis, TN 38112 USA

Univ Siena, Dept Life Sci, Via PA Mattioli 4, I-53100 Siena, Italy  Maremma Nat Hist Museum, Str Corsini 5, I-58100 Grosseto, Italy  Univ Torino, Dept Vet Sci, Largo P Braccini 2, I-10095 Grugliasco, TO, Italy  Univ Molise, Dept Biosci & Terr, Via F De Sanctis, I-86100 Campobasso, Italy

Division of Wildlife Conservation, Alaska Department of Fish and Game, P.O. Box 110024 Douglas, AK 99811-0024, USA.  Division of Wildlife Conservation, Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701, USA.  Department of Biology, Baylor University, One Bear Place, Waco, TX 67679, USA.  Marine Mammal Laboratory, Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration, 7600 Sand Point Way NE, Seattle, WA 98115.

Department of Biology, Baylor University, Waco TX, 76706, USA.  Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701, USA.  Alaska Department of Fish and Game, 1255 W 8 St, Juneau, AK 99802, USA.

Alaska Department of Fish and Game, Marine Mammal Program, Fairbanks, AK 99701, USA.  College of Fisheries and Ocean Sciences, University of Alaska, Fairbanks, AK 99775, USA.  Alaska Department of Fish and Game, Marine Mammal Program, Juneau, AK 99811, USA.

Alaska Dept Fish & Game, Div Wildlife Conservat, POB 110024, Douglas, AK 99811 USA  Alaska Dept Fish & Game, Div Wildlife Conservat, 1300 Coll Rd, Fairbanks, AK 99701 USA  Baylor Univ, Dept Biol, One Bear Pl 97388, Waco, TX 76798 USA  NOAA, Marine Mammal Lab, Alaska Fisheries Sci Ctr, Natl Marine Fisheries Serv, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Fairbanks, AK 99775 USA  Russian Acad Sci, Far East Branch, Kamchatka Branch, Pacific Geog Inst, Petropavlovsk Kamchatski 683000, Russia  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Alaska Stable Isotope Facil, Fairbanks, AK 99775 USA  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, Fairbanks, AK 99775 USA  Texas A&M Univ, Dept Marine Biol, Galveston Campus, Galveston, TX 77553 USA  Texas A&M Univ, Dept Wildlife & Fisheries Sci, College Stn, TX 77843 USA

Durrell Institute of Conservation and Ecology, School of Anthropology and Conservation, University of Kent, Canterbury, UK  2  Universidad de Costa Rica, Escuela de Biología, Ciudad Universitaria Rodrigo Facio, San José, Costa Rica

Hunter Med Res Inst, Mothers & Babies Res Ctr, Newcastle, NSW, Australia  Univ Newcastle, Sch Biomed Sci & Pharm, Callaghan, NSW, Australia  Univ Newcastle, Sch Psychol, Callaghan, NSW, Australia  RMIT Univ, Sch Hlth & Biomed Sci, Melbourne, Vic, Australia

Royal Dick Sch Vet Studies, Easter Bush Campus, Roslin EH25 9RG, Midlothian, Scotland  Univ Lincoln, Sch Life Sci, Anim Behav Cognit & Welf Grp, Lincoln LN6 7TS, England  Univ Leeds, Fac Biol Sci, Leeds LS2 9JT, W Yorkshire, England

Gretchen H. Roffler  gretchen.roffler@alaska.gov  Alaska Department of Fish and Game, Division of Wildlife Conservation, 801 3rd Street, Douglas, AK, 99824 USA    Shawna Karpovich  Alaska Department of Fish and Game, Division of Wildlife Conservation, 1300 College, Road, Fairbanks, AK, 99701 USA    Patrick Charapata  Alaska Department of Fish and Game, Division of Wildlife Conservation, 1300 College, Road, Fairbanks, AK, 99701 USA    Mandy J. Keogh  Alaska Department of Fish and Game, Division of Wildlife Conservation, 801 3rd Street, Douglas, AK, 99824 USA

Department of Structural Biology, VIB, Brussels, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Structural Biology Brussels, Vrije Universiteit Brussel, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Brussels Center for Redox Biology, Brussels, Belgium    Wael Gad & Joris Messens    Department of Biochemistry and Molecular Biology, Faculty of Pharmacy Helwan University, Cairo, Egypt    Sameh H Soror    Laboratory of Prion Biology, Neurobiology Sector, Scuola Internazionale Superiore di Studi Avanzati (SISSA), via Bonomea 265, Trieste, Italy    Gabriele Giachin & Giuseppe Legname    SISSA Unit, Italian Institute of Technology, via Bonomea 265, I-34136, Trieste, Italy    Giuseppe Legname    ELETTRA Laboratory, Sincrotrone Trieste S.C.p.A., I-34149, Basovizza, Trieste, Italy    Giuseppe Legname    Department o

Univ Fed Sao Carlos, Dept Phys Therapy, Lab Electrothermophototherapy, BR-13560 Sao Carlos, SP, Brazil  Univ Fed Sao Carlos, Postgrad Program Biotechnol, BR-13560 Sao Carlos, SP, Brazil  Univ Sao Paulo, Phys Inst Sao Carlos, Opt Grp, Sao Carlos, SP, Brazil  Massachusetts Gen Hosp, Wellman Ctr Photomed, Boston, MA 02114 USA  Univ Sao Paulo, Inst Phys, Lab Radiat Dosimetry & Med Phys, BR-05508 Sao Paulo, Brazil  Univ Fed Rio de Janeiro, BR-21941 Rio De Janeiro, Brazil  Harvard Univ, Sch Med, Dept Dermatol, Boston, MA 02115 USA  Tohoku Univ, Grad Sch Biomed Engn, Sendai, Miyagi 980, Japan  Harvard MIT Div Hlth Sci & Technol, Cambridge, MA USA

Univ Sao Paulo, Sch Phys Educ & Sport, Sao Paulo, Brazil  Massachusetts Gen Hosp, Ctr Genom Med, Boston, MA 02114 USA  Univ Sao Paulo, Inst Biomed Sci, Sao Paulo, Brazil  NTNU Norwegian Univ Sci & Technol, Dept Clin & Mol Med, Trondheim, Norway  NTNU, PROMEC Prote & Mod Expt Core, Trondheim, Norway  Cent Norway Reg Hlth Author, Trondheim, Norway

US Geol Survey, Patuxent Wildlife Res Ctr, BARC East, Bldg 308,10300 Baltimore Ave, Beltsville, MD 20705 USA  Univ Missouri, Coll Vet Med, Columbia, MO 65211 USA  Univ Wisconsin, Sch Vet Med, Dept Pathobiol Sci, 2015 Linden Dr, Madison, WI 53706 USA  Missouri Dept Nat Resources, POB 176, Jefferson City, MO 65102 USA

Baylor Univ, Dept Environm Sci, Waco, TX 76798 USA  Baylor Univ, CRASR, Waco, TX 76798 USA  US Geol Survey, Upper Midwest Environm Sci Ctr, La Crosse, WI 54603 USA  US Geol Survey, Patuxent Wildlife Res Ctr, BARC East, Beltsville, MD 20705 USA



Heinrich Heine Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Vasc Med, Cardiovasc Res Lab, Moorenstr 5, D-40225 Dusseldorf, Germany  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, South Acad Block,Level F,Mailpoint 810,Tremona Rd, Southampton SO16 6YD, Hants, England

Novia Univ Appl Sci, Ekenas, Finland  NOAA, Pacific Marine Environm Lab, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Ehime Univ, Ctr Marine Environm Studies, Lab Environm Toxicol, Matsuyama, Ehime, Japan  Univ Washington, Sch Oceanog, Seattle, WA 98195 USA  Univ Washington, Joint Inst Study Atmosphere & Ocean, Seattle, WA 98195 USA  Univ Turku, Dept Biol, Physiol Anim Lab, Turku, Finland  Southern Calif Coastal Water Res Project, Costa Mesa, CA 92626 USA

Environm Canada, Ecotoxicol & Wildlife Hlth Div, Burlington, ON L7R 4A6, Canada  Stantec Consulting Ltd, Winnipeg, MB R3C 3R6, Canada  McGill Univ, Ste Anne De Bellevue, PQ H9X 3V9, Canada  Carleton Univ, Ecotoxicol & Wildlife Hlth Div, Environm Canada, Ottawa, ON K1A 0H3, Canada  US Geol Survey, Patuxent Wildlife Res Ctr, Beltsville, MD 20705 USA

Natl Univ Singapore, Yong Loo Lin Sch Med, Dept Biochem, Singapore 117597, Singapore  Natl Univ Singapore, Yong Loo Lin Sch Med, Dept Med, Singapore 119228, Singapore  Natl Univ Singapore, Program Immunol, Singapore 117597, Singapore

Department of Anatomy and Human Embryology, Faculty of Medicine, University of Valencia, Av/Blasco Ibanez, 15, E46010 Valencia, Spain; Fundacion Investigacion Hospital Clinico Universitario de Valencia, Instituto de Investigacion INCLIVA, Avda. Blasco Ibanez 17, E46010 Valencia, Spain. Electronic address: gimenoa@uv.es.

Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada; d.hirai@yahoo.com.  Pulmonary Function and Clinical Exercise Physiology Unit, Respiratory Division, Department of Medicine, Federal University of Sao Paulo, Sao Paulo, Brazil.  Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.  Division of Physical Therapy, University of Brasilia, Brasilia, Brazil.  Human Vascular Control Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada.  Queen's Muscle Physiology Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada; and.  Respiratory Investigation Unit, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.

Univ Turku, Sect Ecol, Dept Biol, Turku, Finland  Univ Lyon, CNRS, Dept Biometry & Evolutionary Biol, Lyon, France  Uppsala Univ, Dept Anim Ecol & Ecol & Evolut, Evolutionary Biol Ctr, Uppsala, Sweden

Inst Hlth Carlos III, Ctr Biomed Network Res Rare Dis CIBERER, Valencia, Spain  Univ Valencia, Fac Med & Dent, Dept Physiol, Av Blasco Ibanez 15, E-46010 Valencia, Spain  INCLIVA Biomed Res Inst, Valencia, Spain

School of Biotechnology, Yeungnam University, Gyeongsan-si 712-749, Republic of Korea.  School of Biotechnology, Yeungnam University, Gyeongsan-si 712-749, Republic of Korea. Electronic address: kimjihoe@ynu.ac.kr.

Yeungnam Univ, Coll Med, Dept Biochem & Mol Biol, 170 Hyeonchung Ro, Daegu 42415, South Korea  Lovely Profess Univ, Dept Zool, Sch Bioengn & Biosci, Phagwara 144411, Punjab, India  Harvard Med Sch, Brigham & Womens Hosp, Div Genet, Dept Med, Boston, MA 02115 USA

N Carolina State Univ, Coll Vet Med, Dept Mol Biomed Sci, Raleigh, NC 27606 USA  N Carolina State Univ, Coll Vet Med, Dept Populat Hlth & Pathobiol, Raleigh, NC 27606 USA  N Carolina State Univ, Coll Vet Med, Ctr Comparat Med & Translat Res, Raleigh, NC 27606 USA

Department of Medical Genetics, University of Wisconsin, Madison, WI, USA.  Department of Neuroscience, McKnight Brain Institute, University of Florida, Gainesville, FL, USA.  Department of Neuroscience, McKnight Brain Institute, University of Florida, Gainesville, FL, USA. Electronic address: Foster1@ufl.edu.

Finnish Environm Inst, Marine Res Ctr, Latokartanonkaari 11, Helsinki 00790, Finland  Univ Eastern Finland, SIB Labs, POB 1627, FI-70211 Kuopio, Finland  Univ Eastern Finland, Sch Pharm, POB 1627, FI-70211 Kuopio, Finland

Chinese Acad Sci, Guangzhou Inst Biomed & Hlth, South China Inst Stem Cell Biol & Regenerat Med, Key Lab Regenerat Biol,Guangdong Prov Key Lab Ste, Guangzhou 510530, Guangdong, Peoples R China  Univ Sci & Technol China, Hefei 230026, Anhui, Peoples R China

Emory Univ, Sch Med, Dept Surg, Atlanta, GA 30322 USA  Emory Univ, Sch Med, Emory Crit Care Ctr, Atlanta, GA USA  Emory Univ, Sch Med, Dept Internal Med, Atlanta, GA USA  Emory Univ, Sch Med, Dept Pathol & Lab Med, Atlanta, GA 30322 USA  Emory Univ, Sch Med, Emory Transplant Ctr, Atlanta, GA USA

Univ South Carolina, Sch Med, Dept Pharmacol Physiol & Neurosci, 6439 Garners Ferry Rd, Columbia, SC 29209 USA  Univ South Carolina, Mass Spectrometry Ctr, Dept Chem & Biochem, Columbia, SC 29205 USA

UNESP, Botucatu Med Sch, Botucatu, SP, Brazil  Univ Fed Mato Grosso do Sul, Campo Grande, Brazil  North Parana State Univ, Bandeirantes, Brazil  Heart Inst InCor HC FMUSP, Vasc Biol Lab, Sao Paulo, Brazil

Texas State Univ, Dept Hlth & Human Performance, San Marcos, TX 78666 USA  Mississippi State Univ, Appl Physiol Lab, Dept Kinesiol, Mississippi State, MS 39762 USA  Univ Memphis, Sch Hlth Studies, Memphis, TN 38152 USA

Fundacao Oswaldo Cruz, Evandro Chagas Natl Inst Infect Dis, Ave Brasil 4365, BR-21040360 Manguinho, RJ, Brazil  Natl Inst Cardiol, Rua Laranjeiras 374, BR-22240006 Laranjeiras, RJ, Brazil  Univ Estado Rio De Janeiro, Phys Educ & Sports Inst, Rua Sao Francisco Xavier 524, BR-20550900 Maracana, RJ, Brazil  Fundacao Oswaldo Cruz, Oswaldo Cruz Inst, Ave Brasil 4365,Pavilhao Cardoso Fontes,Sala 64, BR-21040360 Manguinho, RJ, Brazil

Clemson Univ, Clemson Inst Environm Toxicol, Pendleton, SC USA  Clemson Univ, Dept Environm Engn & Earth Sci, Anderson, SC USA  Clemson Univ, Dept Biol Sci, Clemson, SC 29634 USA  Copperbelt Univ, Dept Environm Engn, Kitwe, Zambia

Fed Univ Sao Paulo UNIFESP, Div Cardiol, Rua Pedro Toledo 181, BR-04039032 Sao Paulo, Brazil  Univ Sao Paulo, Heart Inst, Vasc Biol Lab, BR-05403900 Sao Paulo, Brazil  Fed Univ Espirito Santo UFES, Dept Physiol Sci, BR-29043215 Vitoria, ES, Brazil  Univ Sao Paulo, Heart Inst, Lab Genet & Mol Cardiol, BR-05403900 Sao Paulo, Brazil

Univ Turku, Dept Biol, FI-20014 Turku, Finland  Univ Jyvaskyla, Dept Biol & Environm Sci, FI-40014 Jyvaskyla, Finland  Univ Turku, Dept Chem, FI-20014 Turku, Finland  Univ Turku, Biodivers Unit, FI-20014 Turku, Finland

Univ Turku, Dept Biol, Sect Ecol, Turku 20014, Finland  Univ Cape Town, Dept Biol Sci, DST NRF Ctr Excellence, FitzPatrick Inst African Ornithol, Cape Town, South Africa  Australian Natl Univ, Res Sch Biol, Div Ecol & Evolut, Canberra, ACT, Australia

CIBERER Ctr Invest Biomed Red Enfermedades Raras, Valencia, Spain  FIHCUV INCLIVA, Valencia, Spain  Univ Valencia, Sch Med, Dept Physiol, Valencia, Spain  Sistemas Genom, Valencia, Spain  Univ Valencia UCIM, Valencia, Spain  Univ Las Villas, Las Villas, Cuba

Newcastle Univ, Inst Ageing & Hlth, Human Nutr Res Ctr, Newcastle Upon Tyne, England  Univ Warwick, Warwick Syst Biol Ctr, Coventry CV4 7AL, W Midlands, England  Univ Warwick, Warwick Med Sch, Coventry CV4 7AL, W Midlands, England  Univ Southampton, Fac Med, Southampton Gen Hosp, Southampton SO9 5NH, Hants, England  UCL Inst Child Hlth, Ctr Altitude Space & Extreme Environm Med, Portex Unit, London, England  UCL, Royal Free Hosp, Div Surg & Intervent Sci, London, England  Univ Hosp Southampton NHS Fdn Trust, Southampton Gen Hosp, Southampton, Hants, England  Southampton NIHR Resp Biomed Res Unit, Southampton, Hants, England

Univ Sao Paulo, Sch Phys Educ & Sport, Sao Paulo, Brazil  Harvard Med Sch, Sect Integrat Physiol & Metab, Joslin Diabet Ctr, Boston, MA USA  Univ Fed Sao Paulo, Biosci Dept, Santos, Brazil  Norwegian Univ Sci & Technol NTNU, Dept Circulat & Med Imaging, KG Jebsen Ctr Exercise Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, Dept Canc Res & Mol Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, PROMEC Core Facil Prote & Mod, Trondheim, Norway  Cent Norway Reg Hlth Author, Trondheim, Norway  Univ Toledo, Dept Physiol & Pharmacol, 2801 W Bancroft St, Toledo, OH 43606 USA  Univ Michigan, Dept Anesthesiol, Sch Med, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia

Univ Glasgow, Inst Biodivers Anim Hlth & Comparat Med, Glasgow G12 8QQ, Lanark, Scotland  Univ Angers, F-49000 Angers, France  Univ Paris 06, iEES Paris, CNRS UPMC, UMR 7618, 7 Quai St Bernard, F-75005 Paris, France  CNRS Univ La Rochelle UMR 7372, Ctr Etud Biol Chize, F-79360 La Rochelle, Villiers En Boi, France

Univ Michigan, Dept Pharmacol, A317B MSRB 3,1150 W Med Ctr Dr, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Internal Med, Cardiovasc Res Ctr, Med Ctr, Ann Arbor, MI 48109 USA  Peking Univ, Dept Cardiol, Hosp 1, Beijing, Peoples R China  Cent South Univ, Xiangya Hosp 2, Dept Cardiovasc Med, Changsha, Peoples R China

Catholic Univ Louvain, Inst Rech Expt & Clin, Pole Endocrinol Diabet & Nutr, B-1200 Brussels, Belgium  Univ Hosp St Eloi, Inst Res Biotherapy, Lab Diabet Cell Therapy, F-34295 Montpellier, France

Purdue Univ, Dept Anim Sci, W Lafayette, IN USA  USDA ARS, Livestock Behav Res Unit, W Lafayette, IN USA  Stanford Univ, Dept Comparat Med, Stanford, CA USA  Stanford Univ, Dept Psychiat & Behav Sci, Stanford, CA USA

Department of Pharmaceutical Sciences, Wayne State University, Detroit, MI, 48202, USA.  Department of Pharmaceutical Sciences, Wayne State University, Detroit, MI, 48202, USA. adutta@wayne.edu.  Department of Pharmaceutical Sciences, Eugene Applebaum College of Pharmacy & Health Sciences, Rm# 3128, Detroit, MI, 48202, USA. adutta@wayne.edu.

ISCIII, Ctr Biomed Network Res Rare Dis CIBERER, Valencia, Spain  Ctr Invest Energet Medioambientales & Tecnol CIEM, Regenerat Med Unit, Dept Basic Res, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn, Madrid, Spain  IIS FJD, Madrid, Spain  Univ Valencia, Dept Physiol, Fac Med, Valencia, Spain  Univ Valencia, Hosp Clin, Fdn Invest, Inst Invest INCLIVA, Valencia, Spain  Hosp del Mar, Serv Dermatol, Canc Res Program, IMIM Inst Hosp del Mar Invest Med, Barcelona, Spain  Hosp Santa Creu & Sant Pau, Dept Dermatol, Barcelona, Spain  Univ Valencia, Lab Neurobiol Comparada, Inst Cavanilles, CIBERNED, Valencia, Spain  Univ Freiburg, Med Ctr, Dept Dermatol, Freiburg, Germany



Taisho Pharmaceut Co Ltd, Res Ctr, Drug Safety Labs, Kita Ku, 1-403 Yashino Cho, Saitama, Saitama 3319530, Japan  Taisho Pharmaceut Co Ltd, Res Ctr, Pharmacokinet Labs, Kita Ku, 1-403 Yoshino Cho, Saitama, Saitama 3319530, Japan

Southern Calif Coastal Water Res Project, Costa Mesa, CA 92626 USA  NOAA, Pacific Marine Environm Lab, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Novia Univ Appl Sci, Bioecon Team, Ekenas, Finland  Ehime Univ, Ctr Marine Environm Studies, Lab Environm Toxicol, Matsuyama, Ehime, Japan

Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Basic Med Sci, Pomona, CA 91766 USA

Department of Neurosciences, University of New Mexico Health Sciences Center, Albuquerque, NM 87131, USA.  Department of Civil Engineering, University of New Mexico, Albuquerque, NM 87131, USA.  Department of Earth and Planetary Sciences, University of New Mexico, Albuquerque, NM 87131, USA.

Univ Complutense Madrid, Fac Vet, Dept Anim Prod, Avda Puerta de Hierro S-N, E-28040 Madrid, Spain  Incarlopsa, Ctra N-400 Km 95400, Tarancon 16400, Cuenca, Spain  CSIC, Inst Agroquim & Tecnol Alimentos, Av Agustin Escardino 7, Valencia 46980, Spain

ICTAN CSIC, Jose Antonio Novais 10,Ciudad Univ, Madrid 28040, Spain  Univ Complutense Madrid, Fac Vet, Dept Prod Anim, Ciudad Univ, E-28040 Madrid, Spain  Univ Catolica Avila, Avila 05005, Spain

Affiliated Hosp 1, Natl Clin Ctr Resp Dis, Guangzhou Inst Resp Dis, State Key Lab Resp Dis, Guangzhou, Guangdong, Peoples R China  Guangzhou Med Univ, Res Ctr Expt Med, Guangzhou, Guangdong, Peoples R China  Jinan Univ, Affiliated Hosp 1, Dept Resp Med, Guangzhou, Guangdong, Peoples R China  NIDDK, NIH, Bethesda, MD 20892 USA

Univ Debrecen, Dept Pharmaceut Technol, Debrecen, Hungary  Univ Bucharest, Fac Biol, Dept Biochem & Mol Biol, Bucharest, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Inst Life Sci, Arad, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Dept Histol, Arad, Romania

Univ Siena, Lab Pharmacol & Toxicol, Dept Life Sci, Via A Moro 4, I-53100 Siena, Italy  Hannover Med Sch, Ctr Pharmacol & Toxicol, Carl Neuberg Str 1, D-30625 Hannover, Germany  Univ Milan, Dept Biosci, Via Celoria 26, I-2033 Milan, Italy  Univ Texas Hlth Sci Ctr San Antonio, Div Nephrol, Dept Med, San Antonio, TX 78229 USA  Audie L Murphy VA Hosp, San Antonio, TX 78229 USA

Univ Missouri, Genet Area Program, Columbia, MO 65211 USA  Univ Missouri, Christopher S Bond Life Sci Ctr, Columbia, MO 65211 USA  Univ Missouri, Dept Biochem, Columbia, MO 65211 USA  Univ Missouri, Dept Nutr & Exercise Physiol, Columbia, MO 65211 USA  Oregon Hlth & Sci Univ, Dept Mol & Med Genet, Portland, OR 97239 USA  Chinese Acad Agr Sci, State Key Lab Anim Nutr, Inst Anim Sci, Beijing 100193, Peoples R China

Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania  Univ Bucharest, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Med Lab Serv Synevo, Medgidia, Romania  Vasile Goldis Western Univ Arad, Fac Nat Sci, Dept Biol, Arad 310414, Romania  Univ Debrecen, Dept Appl Chem, H-4032 Debrecen, Hungary  Univ Debrecen, Dept Inorgan & Analyt Chem, H-4032 Debrecen, Hungary

Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, 86 Rebreanu, Arad 310414, Romania  Ovidius Univ Constanta, 124 Mamaia, Constanta 900527, Romania  Univ Bucharest, Dept Biochem & Mol Biol, 91-95 Splaiul Independentei, Bucharest 050095, Romania  Univ Debrecen, Dept Inorgan & Analyt Chem, H-4032 Debrecen, Hungary  Univ Debrecen, Dept Appl Chem, H-4032 Debrecen, Hungary

Calif State Polytech Univ Pomona, Dept Biol Sci, Pomona, CA 91768 USA  Hebei Univ, Coll Life Sci, Baoding 071000, Peoples R China  Western Univ Hlth Sci, Dept Basic Med Sci, Coll Osteopath Med Pacific, Pomona, CA 91766 USA  Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Dent Med, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Phys Med & Rehabil, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Neuromusculoskeletal Med Osteopath Manipulat, Pomona, CA 91766 USA

Khon Kaen Univ, Ctr Res & Dev, Med Diagnost Labs, Fac Associated Med Sci, Khon Kaen, Thailand  London Sch Hyg & Trop Med, Dept Immunol & Infect, London, England  Natl Inst Infect Dis, Dept Immunol, Tokyo, Japan

Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Basic Med Sci, Pomona, CA 91766 USA  Western Diabet Inst, Pomona, CA USA  Loma Linda Univ, Ctr Comparat Effectiveness & Outcomes Res, Loma Linda, CA 92350 USA

Texas State Univ, Dept Hlth & Human Performance, Metab & Appl Physiol Lab, San Marcos, TX 78666 USA  Univ Memphis, Sch Hlth Studies, Memphis, TN 38152 USA  Univ North Alabama, Dept Kinesiol, Human Performance Lab, Florence, AL 35632 USA

R. Stempel College of Public Health and Social Work, Florida International University, Miami, FL, USA.  School of Medicine, Johns Hopkins University, Baltimore, Maryland, USA.  Herbert Werheim College of Medicine, Florida International University, Miami, FL, USA.

Unit of Muscular and Neurodegenerative Diseases, Bambino Gesu Children's Hospital, IRCCS, Viale San Paolo 15, 00146 Rome, Italy.  Rare and Complex Epilepsy Unit, Department of Neurosciences, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network EpiCARE, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Laboratory Medicine, Children's Hospital Bambino Gesu, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Neuroscience, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network on Rare and Complex Epilepsies EpiCARE, Piazza S. Onforio 4, 00165 Rome, Italy.

Univ Bucharest, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Dept Histol, Arad 310396, Romania  Natl Inst Laser Plasma & Radiat Phys, Laser Dept, Bucharest 077125, Romania  Univ Agr Sci & Vet Med, Dept Math, Bucharest 011464, Romania  Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania

School of Public Health and UTHealth Consortium on Aging, University of Texas Health Science Center at Houston, Brownsville Campus, Brownsville, TX 78520, USA.  School of Medicine, South Texas Diabetes and Obesity Institute, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Host Pathogen Interactions and Population Health Program, Texas Biomedical Research Institute, San Antonio, TX 78227, USA.  Barshop Institute, The University of Texas Health Science Center of San Antonio, San Antonio, TX 78229, USA.  Secretaria de Salud de Tamaulipas, Reynosa 88630, Matamoros 87370 and Ciudad Victoria 87000, Mexico.  Biology Department, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Department of Health and Biomedical Sciences, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Unidad Academica Multidisciplinaria Reynosa-Aztlan, Universidad Autonoma de Tamaulipas Reynosa-Aztlan, Reynosa 88779, Mexico.  Department of Epidemiology, School of Public Health, Boston University, Bos

Univ Complutense Madrid, Dept Prod Anim, Fac Vet, Avda Puerta de Hierro S-N, E-28040 Madrid, Spain  Incarlopsa, Ctra N-400 Km 95400, Tarancon 16400, Spain  Andres Pintaluba SA, Poligono Ind Agroreus Prudenci Bertrana 5, Reus 43206, Spain

Graduate College of Biomedical Sciences, Western University of Health Sciences, Pomona, CA 91766, USA.  Graduate College of Biomedical Sciences, Western University of Health Sciences, Pomona, CA 91766, USA; Department of Basic Medical Sciences, College of Osteopathic Medicine of the Pacific, Western University of Health Sciences, Pomona, CA 91766-1854, USA.  Your Energy System, Palo Alto, CA, USA.

Univ N Carolina, Div Cardiol, Dept Med, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Nutr, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Pathol & Lab Med, Chapel Hill, NC 27599 USA  Inst Nutr Res, Kannapolis, NC USA

Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. irensro@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. lory_stanca@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. ancadinischiotu@yahoo.com.  Department of Biochemistry and Molecular Biology, Faculty of Biology, University of Bucharest, 91-95 Splaiul Independentei, district 5, Bucharest 050095, Romania. ancadinischiotu@yahoo.com.

Department of Environmental Medicine, University of Rochester Medical Center, Rochester, NY, 14642, USA.  Department of Psychology, Radford University, Radford, VA, 24142, USA.  Proteomics Core, University of Rochester Medical Center, Rochester, NY, 14642, USA.  Department of Earth Sciences, Dartmouth College, Hanover, NH, 03755, USA.  Department of Environmental Medicine, University of Rochester Medical Center, Rochester, NY, 14642, USA. deborah_cory-slechta@urmc.rochester.edu.

Univ Georgia, Dept Plant Pathol, Carleton St, Athens, GA 30602 USA  Univ Georgia, Dept Plant Pathol, Rainwater Rd, Tifton, GA 31793 USA  Univ Arizona, Sch Plant Sci, South Campus Dr, Tucson, AZ 85721 USA  Univ Georgia, Plant Ctr, Carleton St, Athens, GA 30602 USA

Onoriode Andrew Udi  Department of Human Anatomy Department, Achievers University Owo, Ondo State, Nigeria    John Chukwuma Oyem  Department of Human Anatomy, Novena University Ogume, Delta State, Nigeria  Department of Psychology, The Arctic University of Norway, Tromsø, Norway    Oladuni Abimbola Ebeye  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Lilian Ebite Chris-Ozoko  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Patrick Sunday Igbigbi  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Donald Uzowulu Olannye  Department of Environmental Health Sciences, University of Ibadan, Nigeria

Department of Human Anatomy Department, Achievers University Owo, Ondo State, Nigeria  b  Department of Human Anatomy, Novena University Ogume, Delta State, Nigeria  c  Department of Psychology, The Arctic University of Norway, Tromsø, Norway  d  Departmen of Human Anatomy, Delta State University, Abraka, Nigeria  e  Department of Environmental Health Sciences, University of Ibadan, Nigeria

Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Basic Med Sci, 309 East Second St, Pomona, CA 91766 USA  Calif State Polytech Univ Pomona, Dept Biol Sci, Pomona, CA 91768 USA  Riverside Univ Hlth Syst, Publ Hlth, Early Intervent HIV, Riverside, CA USA  Loma Linda Univ, Sch Med, Dept Med, Loma Linda, CA 92354 USA  Western Univ Hlth Sci, Western Diabet Inst, Pomona, CA 91766 USA

Univ Bucharest, Fac Biol, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania  Natl Inst Laser Plasma & Radiat Phys, Laser Dept, Bucharest 077125, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Dept Histol, Arad 310396, Romania  Victor Babes Natl Inst Pathol, Biochem Prote Dept, Bucharest 050096, Romania

Jing Brand Res Inst, Hubei Prov Key Lab Qual & Safety Tradit Chinese M, Daye, Hubei, Peoples R China  Harvard Med Sch, Brigham & Womens Hosp, Boston, MA 02115 USA  Soochow Univ, Dept Forens Med, Med Coll, Suzhou, Jiangsu, Peoples R China  Harvard Med Sch, Brigham & Womens Hosp, Dept Orthoped Surg, Boston, MA 02115 USA  NIAAA, Div Neurosci & Behav, NIH, Rockville, MD 20852 USA  NIAAA, Sect Mol Pharmacol & Toxicol, Lab Membrane Biochem & Biophys, NIH, Rockville, MD 20852 USA



1  Copperbelt University, Department of Environmental Engineering, Kitwe, Zambia  2  Mintek Nanotechnology Innovation Centre, Mintek, South Africa  3  University of Zambia, Department of Chemistry, Lusaka, Zambia

Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Paediatrics, Lagos State University Teaching Hospital, Ikeja, Nigeria  Institute of Advanced Medical Research and Training, College of Medicine, University of Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria

Hlth Canada, Hlth Environm & Consumer Safety Branch, Environm Hlth Sci & Res Bur, Ottawa, ON K1A 0K9, Canada  Hlth Canada, Hlth Prod & Food Branch, Bur Chem Safety, Frederick G Banting Bldg, Ottawa, ON K1A 0K9, Canada  Carleton Univ, Dept Biol, Ottawa, ON K1S 5B6, Canada  Carleton Univ, Inst Biochem, Ottawa, ON K1S 5B6, Canada

Mote Marine Lab, Marine Immunol Program, 1600 Ken Thompson Pkwy, Sarasota, FL 34236 USA  Florida Atlantic Univ, 777 Glades Rd, Boca Raton, FL 33431 USA  Florida Fish & Wildlife Conservat Commiss, 100 8th Ave SE, St Petersburg, FL 33701 USA

Lunenfeld-Tanenbaum Research Institute, Mount Sinai Hospital, Toronto, Ontario M5T 3H7, Canada;  Department of Physiology, University of Toronto, Toronto, Ontario M5S 1A8, Canada; 3  Program in  Translational Medicine, Peter Gilgan Centre for Research and Learning, Hospital for Sick Children, Toronto,  Ontario M5G 0A4, Canada; 4  Genetics & Genome Biology, Hospital for Sick Children, Toronto, Ontario  M5G 2L3, Canada; and 5  Department of Obstetrics and Gynecology, University of Toronto, Toronto, Ontario  M5G 1E2, Canada

Univ Johannesburg, Dept Zool, Kingsway Campus, Auckland Pk, South Africa  Univ Antwerp, Systemat Physiol & Ecotoxicol Res Unit, Antwerp, Belgium  Northwest Univ, Water Res Grp, Unit Environm Sci & Management, Potchefstroom, South Africa

Univ Perugia, Sect Obstet & Gynecol, Dept Surg & Biomed Sci, I-06100 Perugia, Italy  Univ Perugia, Ctr Perinatal Med, I-06100 Perugia, Italy  Univ Perugia, Sect Internal Med Endocrine & Metab Sci, Dept Med, I-06100 Perugia, Italy  Hosp SM della Misericordia, Dept Neonatol, Perugia, Italy  Res Fdn, GEBISA, Perugia, Italy

Department of Health Human Performance and Recreation, Baylor University, Waco, TX 76706, USA.  Kinesiology Department, Stephen F. Austin State University, Nacogdoches, TX 75962, USA.  Integrative Immunology Laboratory, University of Texas Arlington, Arlington, TX 76019, USA.  Clinical Muscle Biology Lab, Baylor University, Waco, TX 76706, USA.  Edward Via College of Osteopathic Medicine, University of Louisiana Monroe, Monroe, LA 71203, USA.

1  PGT, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004, Imphal.  2Assoc. Professor, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004,  Imphal.  3  Professor, Nephrology Unit, Department of Medicine, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004,  Imphal.  4  Professor, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004, Imphal, India

Univ Michoacana, Fac Ciencias Med & Biol Dr Ignacio Chavez, Dept Posgrad, Morelia, Michoacan, Mexico  Inst Mexicano Seguro Social, Ctr Invest Biomed Michoacan, Div Invest Clin, Morelia, Michoacan, Mexico  Karolinska Inst, Dept Clin Sci Intervent & Technol, Stockholm, Sweden  Inst Mexicano Seguro Social, Coordinac Med Invest Salud, Morelia, Michoacan, Mexico

Univ Pavia, Dept Biol & Biotechnol L Spallanzani, Lab Pharmacobiochem Nutr & Nutraceut, I-27100 Pavia, Italy  San Martino Siccomario, Farcoderm Srl European Expertise Network Wellness, I-27028 Pavia, Italy  Univ Pavia, Dept Biol & Biotechnol L Spallanzani, Lab Pharmacol & Expt Toxicol, I-27100 Pavia, Italy

Research, Ension, Inc., Butler, Pennsylvania, USA.  Whitaker College of Engineering, Florida Gulf Coast University, Fort Myers, Florida, USA.  Medical Device Testing, MLM Medical Labs, Memphis, Tennessee, USA.  Corporate Science and Technology, Medtronic, Minneapolis, Minnesota, USA.

Washington State Univ, Sch Food Sci, Pullman, WA 99164 USA  Tufts Univ, Antioxidants Res Lab, Jean Mayer USDA Human Nutr Res Ctr Aging, Boston, MA 02111 USA  Ocean Spray Cranberries Inc, Middleboro, MA USA  Texas A&M Univ, Nutr & Food Sci, College Stn, TX USA

Ctr Hosp Univ Michallon, Emergency Dept, F-38043 Grenoble 09, France  Ctr Hosp Univ Michallon, Mobile Intens Care Unit, F-38043 Grenoble 09, France  Univ Grenoble 1, PRETA Team, CNRS, TIMC IMAG UMR 5525, F-38041 Grenoble, France  Univ Grenoble 1, CNRS, LiPhy UMR 5588, F-38041 Grenoble, France  CHU Grenoble, Inst Biol & Pathol, Dept Biochim Toxicol & Pharmacol, Unit Biochim Hormonale & Nutr, F-38043 Grenoble, France

Heinrich Heine Univ, Univ Hosp Dusseldorf, Div Cardiol Pulmonol & Vasc Med, Med Fac, Dusseldorf, Germany  Karolinska Univ Hosp, Karolinska Inst, Dept Med, Div Cardiol, Stockholm, Sweden  Cardiovasc Res Inst Duesseldorf, CARID, Dusseldorf, Germany

Penn State Univ, Milton S Hershey Med Ctr, Dept Surg, Hershey, PA 17033 USA  Penn State Hershey Coll Med, Hershey, PA USA  Dept Vet, University Pk, PA USA  Dept Biomed Sci, University Pk, PA USA  Huck Inst Life Sci, University Pk, PA USA

Lafayette Coll, Dept Biol, Easton, PA 18042 USA  Lafayette Coll, Dept Chem, Easton, PA 18042 USA  Drexel Univ, Dept Biol, 3245 Chestnut St, Philadelphia, PA 19104 USA  Salus Univ, Optometry Program, 8360 Old York Rd, Elkins Pk, PA 19027 USA  Univ Houston Clear Lake, Inst Houston, 2700 Bay Area Blvd,Box 540, Houston, TX 77058 USA  Stanford Univ, Biophys Program, Stanford, CA 94305 USA

NCI, Lab Immune Cell Biol, Ctr Canc Res, NIH, Bethesda, MD 20892 USA  NCI, Lab Receptor Biol & Gene Express, Ctr Canc Res, NIH, Bethesda, MD 20892 USA  Univ Buenos Aires, Fac Ciencias Exactas & Nat, Inst Fisiol Biol Mol & Neurosci IFIBYNE UBA CONIC, Buenos Aires, DF, Argentina

Univ Heidelberg Hosp, Dept Infect Dis Med Microbiol & Hyg, D-69120 Heidelberg, Germany  Univ Heidelberg Hosp, Inst Pathol, D-69120 Heidelberg, Germany  Univ Heidelberg Hosp, Dept Med 5, D-69120 Heidelberg, Germany  Univ Ulm, Inst Gen Zool & Endocrinol, D-89081 Ulm, Germany

Keio Univ, Grad Sch Media & Governance, Fujisawa, Kanagawa, Japan  Keio Res Inst SFC, Hlth Sci Lab, Fujisawa, Kanagawa, Japan  Meiji Univ, Sch Agr, Lab Anim Physiol, Kawasaki, Kanagawa, Japan  Keio Univ, Dept Environm & Informat Studies, Fujisawa, Kanagawa, Japan  Keio Univ, Dept Policy Management, Fujisawa, Kanagawa, Japan  Keio Univ, Dept Ophthalmol, Sch Med, Shinjuku Ku, Tokyo, Japan

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Harvard Med Sch, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, Boston, MA 02115 USA  Tel Aviv Univ, Sackler Sch Med, Dept Pathol, Tel Aviv, Israel  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Yale Univ, Sch Med, Dept Dermatol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Pathol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Immunobiol, New Haven, CT 06510 USA  Dana Farber Canc Inst, Dept Data Sci, Boston, MA 01225 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Dana Farber Canc Inst, Dept Biostat & Computat Biol, Boston, MA 02115 USA  MIT, Howard Hughes Med Inst, Dept Biol, Koch Inst, Cambridge, MA 02142 USA  MIT, Howard Hughes Med Inst, Dept Biol, Ludwig Ctr, Cambridge, MA 02142 USA

Univ Michigan, Neurosci Grad Program, Ann Arbor, MI 48109 USA  Univ Michigan, Sch Med, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ British Columbia, Dept Cellular & Physiol Sci, Vancouver, BC V6T 1Z3, Canada  Mayo Clin, Coll Med, Dept Internal Med, Endocrine Res Unit, Rochester, MN 55905 USA  Univ Michigan, Sch Med, Dept Internal Med, Div Metab Endocrinol & Diabet, Ann Arbor, MI 48109 USA

Univ Estadual Maringa, Dept Pharmacol & Therapeut, Av Colombo 5790, BR-87020900 Maringa, Parana, Brazil  Neurolixis Inc, Dana Point, CA USA  Maastricht Univ, Sch Mental Hlth & Neurosci, Dept Psychiat & Neuropsychol, Maastricht, Netherlands

Jamia Hamdard, Dept Med Elementol & Toxicol, New Delhi 110062, India  Jamia Hamdard, Dept Pharmacol, New Delhi 110062, India  Indiana Univ, Sch Publ Hlth, Dept Environm & Occupat Hlth, Bloomington, IN 47408 USA

Department of Animal Science and Aquaculture, Faculty of Agriculture, Dalhousie University, Truro, NS, B2N 5E3, Canada.  Department of Animal Science and Aquaculture, Faculty of Agriculture, Dalhousie University, Truro, NS, B2N 5E3, Canada. Electronic address: deborah.adewole@dal.ca.

King Faisal Univ, Coll Vet Med, Dept Vet Publ Hlth & Anim Husb, Al Hasa 31982, Saudi Arabia  Assiut Univ, Fac Vet Med, Dept Anim Nutr & Clin Nutr, Assiut 71526, Egypt  Assiut Univ, Fac Vet Med, Dept Food Hyg Meat Hyg, Assiut 71526, Egypt  Benha Univ, Fac Vet Med, Food hyg & control Dept, Banha, Egypt

INSERM ERI 24, Groupe de Recherche sur l'Alcool et les Pharmacodependances (GRAP), Universite de Picardie Jules Verne, UFR de Pharmacie, SFR CAP Sante, 1 rue des Louvels, Amiens 80000, France.

Louisiana State Univ, Hlth Sci Ctr, Sch Med, Dept Physiol, New Orleans, LA 70112 USA  Louisiana State Univ, Hlth Sci Ctr, Sch Med, Alcohol & Drug Ctr Excellence, New Orleans, LA 70112 USA  Louisiana State Univ, Hlth Sci Ctr, Sch Med, Neurosci Ctr Excellence, New Orleans, LA USA  Southeast Louisiana Vet Hlth Care Syst SLVHCS, New Orleans, LA USA

Division of Behavioral Neuroscience, Institute of Nuclear Medicine and Allied Sciences, Delhi, India.  Division of Behavioral Neuroscience, Institute of Nuclear Medicine and Allied Sciences, Delhi, India; kailashmanda@gmail.com.

Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden.  Department of Anatomy, Physiology, and Biochemistry, Swedish University of Agricultural Sciences, Box 7011, SE-750 07 Uppsala, Sweden.  Department of Animal Environment and Health, Swedish University of Agricultural Sciences, Box 7068, SE-750 07 Uppsala, Sweden.  Department of Experimental Medicine, University of Copenhagen, The Panum Institute, Blegdamsvej 3B, DK-2200 Copenhagen N, Denmark.  Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden helena.wall@slu.se.

Swedish Univ Agr Sci, Dept Anim Nutr & Management, SE-75007 Uppsala, Sweden  Swedish Univ Agr Sci, Dept Anat Physiol & Biochem, SE-75007 Uppsala, Sweden  Swedish Univ Agr Sci, Dept Anim Environm & Hlth, SE-75007 Uppsala, Sweden  Univ Vet Med, Dept Biomed Sci, Unit Physiol Pathophysiol & Expt Endocrinol, A-1210 Vienna, Austria

Fac Med Alexis Carrel, INSERM, Neurosci Res Ctr Lyon, CNRS,UMR5292,U1028, F-69372 Lyon, France  Univ Lyon 1, F-69365 Lyon, France  Armed Biomed Res Inst IRBA, Bretigny Sur Orge, France

Kangwon Natl Univ, Coll Anim Life Sci, Chunchon 24341, South Korea  Konkuk Univ, Sanghuh Coll Life Sci, Brain Korea Plus Project 21, Team Educ Program Specialists Global Anim Sci, Seoul 05029, South Korea  Konkuk Univ, Dept Anim Sci & Technol, Sanghuh Coll Life Sci, Seoul 05029, South Korea  Yonam Coll, Div Anim Husb, Cheonan 31005, South Korea



Department  of Pharmaceutical Sciences and Drug Research, Punjabi University,  Faculty of Medicine, Patiala, India, Phone: +919501016036,  E-mail: amteshwarjaggi@yahoo.co.in  Anjana Bali: Department of Pharmaceutical Sciences and Drug  Research, Punjabi University, Patiala, India.

VIB Ctr Inflammat Res, Technol Pk 927, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, Ghent, Belgium  VIB Ctr Med Biotechnol, Ghent, Belgium  Univ Ghent, Dept Biochem, Ghent, Belgium  Univ Ulm, Inst Comparat Mol Endocrinol, Ulm, Germany  Univ Gottingen, Sch Med, Inst Cellular & Mol Immunol, Gottingen, Germany  VIB, VIB Prote Core, Ghent, Belgium  VIB, Receptor Res Labs, Nucl Receptor Lab, Ctr Med Biotechnol, Ghent, Belgium

Univ Paulista, Grad Program Dent, Rua Dr Bacelar 1212, BR-04026002 Sao Paulo, SP, Brazil  Univ Paulista, Environm & Expt Pathol, Rua Dr Bacelar 1212, BR-04026002 Sao Paulo, SP, Brazil  Univ Sao Paulo, Dept Pathol, Sch Vet Med, Av Prof Dr Orlando Marques de Paiva 87, BR-05508270 Sao Paulo, SP, Brazil

Department of Biological Sciences, North Dakota State University, Fargo, ND, USA. Electronic address: carolyn.marie.bauer@gmail.com.  Department of Biological Sciences, North Dakota State University, Fargo, ND, USA.  Department of Biology, Indiana University, Bloomington, IN, USA.

Washington Univ, Sch Med, Div Endocrinol Metab & Lipid Res, Dept Med, St Louis, MO 63110 USA  Vet Affairs St Louis Healthcare Syst, John Cochran Div, Dept Med, St Louis, MO 63106 USA  Washington Univ, Sch Med, Dept Med, Div Bone & Mineral Dis, St Louis, MO 63110 USA

Uniformed Serv Univ Hlth Sci, Dept Obstet & Gynecol, 4301 Jones Bridge Rd, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Neurosci & Regenerat Med, Bethesda, MD 20814 USA  Colorado State Univ, Dept Biomed Sci, Neurosci Div, Ft Collins, CO 80523 USA

Aarhus Univ, Dept Clin Med, Translat Neuropsychiat Unit, Risskov, Denmark  Lund Univ, Dept Clin Sci, Clin Memory Res Unit, Malmo, Sweden  Michigan State Univ, Dept Psychiat & Behav Med, Grand Rapids, MI USA  Yale Univ, Sch Med, Dept Med, New Haven, CT 06510 USA  Michigan State Univ, Dept Translat Sci & Mol Med, Grand Rapids, MI USA  Lund Univ, Dept Expt Med Sci, BMC, Expt Neuroinflammat Lab, Lund, Sweden  Van Andel Res Inst, Lab Behav Med, Grand Rapids, MI USA

Weizmann Inst Sci, Dept Immunol, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Life Sci Core Facil, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Electron Microscopy Unit, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Biol Regulat, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Biomol Sci, IL-7610001 Rehovot, Israel  Univ Gothenburg, Inst Biomed, Dept Microbiol & Immunol, SE-40530 Gothenburg, Sweden

Univ Bordeaux, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  INRA, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  Bordeaux INP, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  Univ Edinburgh, Ctr Cardiovasc Sci, Queens Med Res Inst, Edinburgh, Midlothian, Scotland  CNRS, INCIA, UMR 5287, Bordeaux, France  Univ Bordeaux, INCIA, UMR 5287, Bordeaux, France

Washington Univ, Sch Med, Dept Internal Med, Div Endocrinol Metab & Lipid Res, 660 South Euclid Ave,Campus Box 8127, St Louis, MO 63110 USA  Vet Affairs St Louis Hlth Care Syst, John Cochran Div, St Louis, MO 63106 USA

Virginia Tech, Dept Biomed Sci & Pathobiol, Blacksburg, VA 24061 USA  Virginia Tech, Dept Agr & Appl Econ, Blacksburg, VA 24061 USA  Virginia Tech, Dept Human Nutr Foods & Exercise, Blacksburg, VA 24061 USA  Edward Via Coll Osteopath Med, Dept Biomed Sci, Blacksburg, VA 24060 USA

Oregon Hlth & Sci Univ, Pape Family Pediat Res Inst, Portland, OR 97201 USA  Oregon Hlth & Sci Univ, Med Scientist Training Program, Portland, OR 97201 USA  Oregon Hlth & Sci Univ, Knight Canc Inst, Portland, OR 97201 USA  Oregon Hlth & Sci Univ, Brenden Colson Ctr Pancreat Care, Portland, OR 97201 USA

Uppsala Univ, Dept Ecol & Genet, Anim Ecol, Evolutionary Biol Ctr, Uppsala, Sweden  EBD CSIC, Donana Biol Stn, Ecol Evolut & Dev Grp, Seville, Spain  Stockholm Univ, Dept Ecol Environm & Plant Sci, Stockholm, Sweden  Univ Oviedo, CSIC, Princip Asturias, UMIB Res Unit Biodivers, Mieres, Spain  Univ Oviedo, Dept Biol Organisms & Syst, Zool Unit, Oviedo, Spain

NIEHS, Mol Endocrinol Grp, Signal Transduct Lab, NIH, POB 12233, Res Triangle Pk, NC 27709 USA  Duke Univ, Sch Med, Duke Human Vaccine Inst, Durham, NC USA  NIEHS, Integrat Bioinformat Support Grp, NIH, POB 12233, Res Triangle Pk, NC 27709 USA  NIEHS, Immunogenet Grp, Immun Inflammat & Dis Lab, NIH, POB 12233, Res Triangle Pk, NC 27709 USA

Molecular Mechanisms in Neurodegenerative Dementia Laboratory, University of Montpellier, EPHE-PSL, INSERM U1198, Montpellier, France.  Department of Psychiatry and Neurosciences, Laval University, CR-CHU of Quebec, Quebec, Canada.  Institute of Functional Genomics, University of Montpellier, UMR 5203 CNRS - U 1191 INSERM, Montpellier, France.

Max Planck Inst Ornithol, Evolutionary Physiol Res Grp, D-82319 Seewiesen, Germany  Max Planck Inst Ornithol, Dept Behav Neurobiol, D-82319 Seewiesen, Germany  Univ Rhode Isl, Dept Nat Resources Sci, Kingston, RI 02881 USA  Sacred Heart Univ, Dept Biol, Fairfield, CT 06825 USA  Jagiellonian Univ, Inst Environm Sci, PL-30387 Krakow, Poland  PAS, Nencki Inst Expt Biol, PL-02093 Warsaw, Poland

Univ Calif Santa Barbara, Dept Psychol & Brain Sci, Santa Barbara, CA 93196 USA  Calif State Univ Dominguez Hills, Dept Psychol, Carson, CA 90747 USA  Univ Calif Santa Barbara, Dept Mol Cellular & Dev Biol, Santa Barbara, CA 93106 USA  Univ Calif Santa Barbara, Neurosci Res Inst, Santa Barbara, CA 93106 USA

Univ Queensland, Sch Biomed Sci, St Lucia, Qld 4072, Australia  Univ Cambridge, WT MRC Inst Metab Sci, Cambridge CB2 0QQ, England  La Trobe Univ, La Trobe Inst Mol Sci, Dept Biochem & Genet, Bundoora, Vic 3083, Australia

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  MIT, Dept Biol, 77 Massachusetts Ave, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Broad Inst Harvard & MIT, Cambridge, MA USA  Massachusetts Gen Hosp, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Psychiat, Boston, MA 02115 USA  Icahn Sch Med Mt Sinai, Black Family Stem Cell Inst, New York, NY USA  Icahn Sch Med Mt Sinai, Dept Cell Dev & Regenerat Biol, New York, NY 10029 USA  Icahn Sch Med Mt Sinai, Dept Dermatol, New York, NY 10029 USA  Harvard Med Sch, Massachusetts Gen Hosp Res Inst, Ctr Syst Biol & Dept Radiol, Boston, MA 02115 USA  Harvard Med Sch, Massachusetts Gen Hosp, Cardiovasc Res Ctr, Boston, MA 02115 USA  Univ Hosp Wurzburg, Dept Internal Med 1, Wurzburg, Germany  Westlake Univ, Sch Life Sci, Hangzhou, Peoples R China  CNRS, Inst Genom Fonct, Montpellier, France  GenOway, Lyon, France

Mt Holyoke Coll, Dept Psychol & Educ, Program Neurosci & Behav, 50 Coll St, S Hadley, MA 01075 USA  Univ Calif Davis, Dept Med Microbiol & Immunol, Sacramento, CA 95817 USA  Univ Calif Davis, MIND Inst, Sacramento, CA 95817 USA

Washington Univ, Sch Med, Dept Neurol, Campus Box 8111,660 S Euclid Ave, St Louis, MO 63110 USA  Univ Milan, Fdn Ca Granda, IRCCS Osped Policlin, Neurol Unit,Dept Pathophysiol & Transplantat, Milan, Italy  Washington Univ, Sch Med, Div Biostat, St Louis, MO 63110 USA  Jackson Lab Genom Med, Farmington, CT 06032 USA  Washington Univ, Sch Med, Dept Med, St Louis, MO 63110 USA  Brescia Univ, Med Sch, Dept Clin & Expt Sci, Brescia, Italy  CEINGE Biotecnol Avanzate, Naples, Italy  Washington Univ, Sch Med, Hope Ctr Neurol Disorders, St Louis, MO 63110 USA  Univ Connecticut, Hlth Ctr, Dept Med & OB GYN, 263 Farmington Ave, Farmington, CT 06030 USA

Aalborg Univ, Dept Hlth Sci & Technol, Aalborg, Denmark  H Lundbeck & Co AS, Dept Pathol & Fluid Biomarkers, Copenhagen, Denmark  H Lundbeck & Co AS, Dept Biostat, Copenhagen, Denmark

Department of Orthopaedic Surgery, Washington University in St. Louis, MO, USA.  Shriners Hospitals for Children, St Louis, MO, USA.  Center of Regenerative Medicine, Washington University in St. Louis, MO, USA.  Department of Biomedical Engineering, Washington University in St. Louis, MO, USA.  Program in Physical Therapy, Washington University, St Louis, MO, USA.  Division of Endocrinology, Metabolism & Lipid Research, Washington University, St Louis, Missouri, USA.  Department of Neurology, Washington University in St. Louis, St Louis, MO, USA.

CNRS, INCIA, UMR 5287, F-33000 Bordeaux, France  INSERM, U1215, NeuroCtr Magendie, F-33077 Bordeaux, France  Univ Bordeaux, F-33000 Bordeaux, France  Ist Italiano Tecnol, Dept Neurosci & Brain Technol, Via Morego 30, I-16163 Genoa, Italy

Univ Southern Mississippi, Dept Biol Sci, Hattiesburg, MS 39406 USA  Canisius Coll, Dept Biol, Buffalo, NY 14208 USA  New Mexico State Univ, Dept Biol, Las Cruces, NM 88003 USA  Univ Oklahoma, Oklahoma Biol Survey, Norman, OK 73019 USA  Univ Oklahoma, Dept Biol, Norman, OK 73019 USA



NIEHS, Signal Transduct Lab, NIH, Dept Hlth & Human Serv, Bethesda, MD 20892 USA  NIEHS, Comparat Med Branch, NIH, Dept Hlth & Human Serv, Bethesda, MD 20892 USA  NIEHS, Cellular & Mol Pathol Branch, NIH, Dept Hlth & Human Serv, Bethesda, MD 20892 USA  Univ N Carolina, McAllister Heart Inst, Chapel Hill, NC 27514 USA

Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Beckman Institute for Advanced Science and Technology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA. Electronic address: cathchri@illinois.edu.

Department of Psychiatry, Yale University School of Medicine, 300 George Street, Suite 901, New Haven, CT 06511, USA.  Department of Psychiatry, Yale University School of Medicine, 300 George Street, Suite 901, New Haven, CT 06511, USA. Electronic address: arie.kaffman@yale.edu.

Univ Sao Paulo, Sch Vet Med & Anim Sci, Dept Pathol, Ave Orlando Marques de Paiva 87, BR-05508270 Sao Paulo, Brazil  Butantan Inst, Lab Herpetol, Ave Vital Brazil 1500, BR-05503900 Sao Paulo, Brazil  Univ Sao Paulo, NUCEL NETCEM Cell & Mol Therapy Ctr, Internal Med Dept, Med Sch, Rua Pangare 100, BR-05360130 Vila Butanta, SP, Brazil  Univ Sao Paulo, Biochem Dept, Chem Inst, BR-05508000 Sao Paulo, Brazil

Univ Sao Paulo, Sch Vet Med, Dept Pathol, Sao Paulo, Brazil  Univ Sao Paulo, Fac Pharmaceut Sci, Dept Clin & Toxicol Anal, Sao Paulo, Brazil  Univ Sao Paulo, Inst Psychol, Dept Neurosci & Behav, Sao Paulo, Brazil

Royal Netherlands Acad Arts & Sci, Netherlands Inst Neurosci, Amsterdam, Netherlands  Univ Amsterdam, Amsterdam Univ Med Ctr Locat AMC, Dept Psychiat, Amsterdam, Netherlands  Univ Amsterdam, Amsterdam Univ Med Ctr Locat AMC, Dept Radiol & Nucl Med, Amsterdam, Netherlands

Univ Leuven, Gut Peptide Res Lab, Translat Res Ctr Gastrointestinal Disorders, B-3000 Leuven, Belgium  Univ Leuven, Translat Res Ctr Gastrointestinal Disorders, Lab Digest & Absorpt, B-3000 Leuven, Belgium

Univ Guelph, Dept Psychol, Guelph, ON N1G 2W1, Canada  Univ Guelph, Collaborat Neurosci Program, Guelph, ON N1G 2W1, Canada  Univ Calgary, Hotchkiss Brain Inst, Dept Cell Biol & Anat & Psychiat, Calgary, AB T2N 4N1, Canada

No Arizona Univ, Dept Biol Sci, 617 S Beaver St, Flagstaff, AZ 86011 USA  George Mason Univ, Smithsonian Mason Sch Conservat, 1500 Remt Rd, Front Royal, VA 22630 USA  George Mason Univ, Dept Biol, 1500 Remt Rd, Front Royal, VA 22630 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina

INRA, Integrated Nutr & Neurobiol, UMR 1286, F-33076 Bordeaux, France  Bordeaux Univ, Integrated Nutr & Neurobiol, UMR 1286, Bordeaux, France  NutriBrain Res & Technol Transfer, Integrated Nutr & Neurobiol, UMR 1286, Bordeaux, France  Grp Pileje, Paris, France  Naturopole, St Bonnet De Rochefort, France  Clermont Auvergne Univ, Clermont Ferrand Chem Inst, SIGMA Clermont, CNRS, Clermont Ferrand, France

Univ Bordeaux, INRAE, Bordeaux INP, NutriNeuro, 146 Rue Leo Saignat, F-33076 Bordeaux, France  NutriBrain Res & Technol Transfer, Nutr & Neurobiol Integree, UMR 1286, F-33076 Bordeaux, France  Abyss Ingredients, 860 Route Caudan, F-56850 Caudan, France

INRA, UMR 1286, Nutr & Neurobiol Integree, F-33076 Bordeaux, France  Univ Bordeaux, Bordeaux, France  Inst Corps Gras, ITERG, F-33600 Pessac, France  Lactalis Nutr Europe, F-35370 Torce, France  Lactalis R&D, F-35240 Retiers, France

Robarts Research Institute, Western University, London, ON N6A 5C1, Canada.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Department of Medicine, Division of Clinical Immunology and Allergy, Western University, London, ON N6A 5A5, Canada.

Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA; University of Connecticut, Department of Marine Sciences, 1084 Shennecossett Road, Groton, CT 06340, USA. Electronic address: mdriscoll@mysticaquarium.org.  Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA.  Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA; University of Connecticut, Department of Marine Sciences, 1084 Shennecossett Road, Groton, CT 06340, USA.

Univ Texas Southwestern Med Ctr Dallas, Dept Immunol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Mol Biol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Washington, Dept Pediat, Seattle, WA 98105 USA  Seattle Childrens Hosp, Seattle, WA 98105 USA  Univ Texas Southwestern Med Ctr Dallas, Howard Hughes Med Inst, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Microbiol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Pediat, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Cent Oklahoma, 100 N Univ Dr, Edmond, OK 73034 USA

CNRS, INCC, UMR 8002, Universite Paris Cite, F-75006 Paris, France.  INSERM, SAINBIOSE U1059, Mines Saint-Etienne, Universite Jean Monnet Saint-Etienne, F-42023 Saint-Etienne, France.  University Bordeaux, CNRS, INCIA, UMR 5287, F-33000 Bordeaux, France.  University Bordeaux, CNRS, IMN, UMR 5293, F-33000 Bordeaux, France.

Univ Southern Mississippi, Dept Biol Sci, 118 Coll Dr Box 5018, Hattiesburg, MS 39406 USA  New Mexico State Univ, Dept Biol, POB 30001,MSC 3AF, Las Cruces, NM 88003 USA  St Tammany Parish Mosquito Abatement Dist, 62512 Airport Rd, Slidell, LA 70460 USA

Univ Montana, Wildlife Biol Program, 32 Campus Dr,FOR 109, Missoula, MT 59812 USA  Univ Vet Med, Dept Biomed Sci, A-1210 Vienna, Austria  Univ Toronto Scarborough, Ctr Neurobiol Stress, 1265 Mil Trail, Toronto, ON M1C 1A4, Canada

Wildlife Biology Program, University of Montana, 32 Campus Drive, FOR 109, Missoula, MT 59812, USA. Electronic address: andreas.eleftheriou@umontana.edu.  Wildlife Biology Program, University of Montana, 32 Campus Drive, FOR 109, Missoula, MT 59812, USA.

Ohio State Univ, Dept Neurosci, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Dept Vet Preventat Med, Columbus, OH 43210 USA  West Virginia Univ, Rockefeller Neurosci Inst, Morgantown, WV 26506 USA  West Virginia Univ, Dept Med, Morgantown, WV 26506 USA

Winthrop Univ Hosp, Biomed Res Core, Mineola, NY 11501 USA  SUNY Stony Brook, Sch Med, Stony Brook, NY 11794 USA  Winthrop Univ Hosp, Mineola, NY 11501 USA  Osaka Biosci Inst, Dept Mol Behav Biol, Osaka 5650874, Japan

Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark.  Neurobiology Research Unit, Copenhagen University Hospital, Rigshospitalet, Copenhagen, Denmark.  Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark.  Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark. chc@sund.ku.dk.

a  Wildlife Reproductive Centre, Taronga Conservation Society Australia, Dubbo, NSW, Australia  b  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Geelong, VIC, Australia  c  School of Biological Sciences, The University of Queensland, Brisbane, QLD, Australia  d  Department of Environment and Heritage Protection, Brisbane, QLD, Australia  e  Wildlife Biology Unit, School of Agriculture and Food Sciences, The University of Queensland, Gatton, QLD, Australia  f  Native Species Breeding Program (NSBP), Perth Zoo, South Perth, WA, Australia  g  Graham Centre for Agricultural Innovation & School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW, Australia  h  Department of Biomedical Sciences, University of Veterinary Medicine, Vienna, Austria  i  Wildlife Conservation and Science, Zoos Victoria, Parkville, VIC, Australia  j  Fowlers Gap Arid Zone Research Station, Centre of Ecosystem Science, School of Biological Earth and Environmental Sc

Univ Sao Paulo, Sch Vet Med, Dept Pathol, Neuroimmunomodulat Res Grp, BR-05508270 Sao Paulo, Brazil  Univ Estadual Campinas, UNICAMP, Fac Med Sci, Dept Pharmacol,Ctr Hematol & Hemotherapy, Campinas, SP, Brazil  Fed Univ Tocantins, Sch Vet Med & Anim Sci, Trop & Anim Sci Program, Tocantins, Brazil  Univ Sao Paulo, Sch Pharmaceut Sci, Dept Clin & Toxicol Anal, BR-05508270 Sao Paulo, Brazil

Univ Michigan, Dept Psychiat, Michigan Med, Ann Arbor, MI 48109 USA  Univ Michigan, Michigan Med, Michigan Neurosci Inst, Ann Arbor, MI 48109 USA  Univ Michigan, Michigan Med, Dept Internal Med, Ann Arbor, MI 48109 USA

Univ Estadual Campinas, Coll Agr Engn, Ave Candido Rondon 501, BR-13083875 Campinas, SP, Brazil  Fed Univ Grande Dourados, Coll Agr Sci, Rod Dourados Itahum, BR-79822020 Dourados, MS, Brazil  Univ Sao Paulo, Sch Vet Med & Anim Sci, Sao Paulo, Brazil  PasReform Brasil Tecnol Incubacao, Rio Claro, SP, Brazil

Univ Lorraine, EA7300, Fac Med, Stress Immun Pathogens Lab, 9 Ave Foret Haye, F-54500 Vandoeuvre Les Nancy, France  Univ Sorbonne Paris Cite, Paris Diderot Univ, Inst Jacques Monod, CNRS,Unite Mixte Rech 7592,Epole Genoinformat, Paris, France  INSERM, Unit Mixte Rech 894, Ctr Psychiat & Neurosci, Paris, France  Univ Paris Diderot, Sorbonne Paris Cite, Hop Robert Debre, INSERM,Unite 1141, Paris, France

Fed Univ Lavras UFLA, Dept Physiol & Pharmacol, Lavras, MG, Brazil  Univ Sao Paulo, Sch Dent Ribeirao Preto, Dept Oral & Maxillofacial Surg & Periodontol, Ribeirao Preto, SP, Brazil  Fac Sao Leopoldo Mand, Lab Immunol & Mol Biol, Campinas, SP, Brazil

Department of Biological Sciences, University of Illinois at Chicago, 845 W. Taylor Street, Chicago, IL 60607, United States.  Biology Department, Georgia State University, Atlanta, GA, United States.

Univ Pittsburgh, Dept Pharmacol & Chem Biol, Sch Med, Pittsburgh, PA 15261 USA  Univ Pittsburgh, Div Endocrinol, Dept Med, Sch Med, Pittsburgh, PA 15261 USA  Univ Pittsburgh, Div Pulmonol, Dept Med, Div Pulmonol Allergy & Crit Care Med, Pittsburgh, PA 15261 USA  VA Pittsburgh Healthcare Syst, Pittsburgh, PA 15240 USA  Univ Guelph, Dept Mol & Cellular Biol, Guelph, ON N1G 2W1, Canada

Univ Sao Paulo, Inst Biomed Sci, Dept Physiol & Biophys, Av Prof Lineu Prestes 1524, BR-05508000 Sao Paulo, SP, Brazil  Multidisciplinary Inst Cell Biol, Lab Neurophysiol, Calle 526 & Camino Gen Belgrano, RA-1900 La Plata, Buenos Aires, Argentina  Univ Sao Paulo, Inst Biomed Sci, Dept Anat, Av Prof Lineu Prestes 2415, BR-05508900 Sao Paulo, SP, Brazil  Univ Sao Paulo, Sch Med Ribeirao Preto, Dept Physiol, Av Bandeirantes 3900, BR-14049900 Ribeirao Preto, SP, Brazil  Ohio Univ, Edison Biotechnol Inst, Konneker Res Ctr 206A, Athens, OH 45701 USA  Ohio Univ, Heritage Coll Osteopath Med, Konneker Res Ctr 206A, Athens, OH 45701 USA

Univ Calgary, Hotchkiss Brain Inst, Cumming Sch Med, Dept Physiol & Pharmacol, 3330 Hosp Dr NW, Calgary, AB T2N 4N1, Canada  Univ Toronto, Leslie Dan Sch Pharm, 144 Coll St, Toronto, ON M5S 3M2, Canada

Lorraine Univ, EA7300, Stress Immun Pathogens Lab, Vandoeuvre Les Nancy, France  Lorraine Univ, UMR7039, Res Ctr Automat Control Nancy, Vandoeuvre Les Nancy, France  French Natl Space Agcy, Paris, France



Vassar Coll, Dept Biol, 124 Raymond Ave, Poughkeepsie, NY 12604 USA  Univ Minnesota Twin Cities, Dept Ecol Evolut & Behav, 1479 Gortner Ave, St Paul, MN 55108 USA  Univ Minnesota Twin Cities, Grad Program Neurosci, 321 Church St SE, Minneapolis, MN 55455 USA  Swarthmore Coll, Dept Biol, 500 Coll Ave, Swarthmore, PA 19081 USA

Univ Sydney, ANZAC Res Inst, Bone Res Program, Gate 3,Hosp Rd, Concord, NSW 2139, Australia  Tech Univ Dresden, Med Ctr, Dept Med 3, Dresden, Germany  Tech Univ Dresden, Med Ctr, Ctr Hlth Aging, Dresden, Germany  Tech Univ Dresden, Ctr Regenerat Therapies Dresden, Dresden, Germany  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Univ Sydney, Concord Med Sch, Sydney, NSW, Australia

Univ Sydney, ANZAC Res Inst, Bone Res Program, Sydney, NSW, Australia  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Tech Univ Dresden, DFG Ctr Regenerat Therapies, Dresden, Germany  Univ Sydney, Concord Med Sch, Sydney, NSW, Australia

Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany. gellner@uni-bonn.de.  Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany.  Institute of Nutritional Science, University of Potsdam, 14558 Nuthetal, Potsdam, Germany.  Core Facility Mass Spectrometry, Institute of Biochemistry and Molecular Biology, Medical Faculty, University of Bonn, Bonn, Germany.  Institute of Molecular Psychiatry, Medical Faculty, University of Bonn, 53127, Bonn, Germany.  Institute of Physiology II, University Bonn, Medical Faculty, Nussallee 11, 53115, Bonn, Germany. vstein@uni-bonn.de.

Division of Immunobiology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 2Immunology Graduate Program, Cincinnati Children’s Hospital Medical Center and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 3Department of Infectious Diseases and Microbiology, University of Lübeck, Lübeck, Germany. 4Division of Allergy and Immunology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 5Institute of Nutritional Medicine, University Hospital Schleswig-Holstein, Campus Lübeck, Lübeck, Germany. 6Section on Integrative Physiology and Metabolism, Joslin Diabetes Center, Boston, Massachusetts, USA. 7Institute for Diabetes and Obesity, Helmholtz Diabetes Center and German Center for Diabetes Research (DZD), Helmholtz Zentrum München, Neuherberg, Germany. 8Research Institute for Biomedical Sci

Westchester Med Ctr, Maria Fareri Childrens Hosp, Reg Neonatal Ctr, Valhalla, NY 10595 USA  New York Med Coll, Dept Pediat Biochem & Mol Biol, Div Newborn Med, Valhalla, NY 10595 USA

Washington State Univ, Dept Psychol, Pullman, WA 99164 USA  Washington State Univ, Dept Integrat Physiol & Neurosci, Pullman, WA 99164 USA  Univ Nacl Colombia, Anim Hlth Dept, Bogota, Colombia  Univ Calgary, Hotchkiss Brain Inst, Dept Cell Biol, Calgary, AB, Canada  Univ Calgary, Hotchkiss Brain Inst, Dept Anat & Psychiat, Calgary, AB, Canada

Univ Kansas, Sch Pharm, Dept Pharmacol & Toxicol, 1251 Wescoe Hall Dr,Room 5040, Lawrence, KS 66044 USA  Univ Kansas, Consortium Translat Res Aggress & Drug Abuse ConT, Lawrence, KS 66045 USA  Univ Kansas, Problem Gambling Res Studies ProGResS Network, Lawrence, KS 66045 USA  Univ Southern Calif, Dept Pharmacol & Pharmaceut Sci, Los Angeles, CA USA

Cyclotron/Radiochemistry Unit, Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, 91120, Jerusalem, Israel.  Cyclotron/Radiochemistry Unit, Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, 91120, Jerusalem, Israel. ofer.shamni@mail.huji.ac.il.  Synektik SA, Warsaw, Poland.  Department of Pharmacology, Faculty of Medicine and University Hospital Cologne, University of Cologne, Gleueler Strasse 24, 50931, Cologne, Germany.

Univ Strasbourg, CNRS, Inst Cellular & Integrat Neurosci, Unite Propres Rech 3212, Strasbourg, France  Univ Strasbourg, CNRS, Hubert Curien Pluridisciplinary Inst, Dept Ecol Physiol & Ethol,Unite Mixte Rech 7178, Strasbourg, France

Department of Ecology, Evolution, & Organismal Biology, Kennesaw State University, Kennesaw, GA, United States. Electronic address: sguindre@kennesaw.edu.  Department of Ecology, Evolution, & Organismal Biology, Kennesaw State University, Kennesaw, GA, United States.

Indiana Univ, Hist & Philosophy Sci & Med Dept, Morrison Hall 314, Bloomington, IN 47405 USA  Indiana Univ, Intelligent Syst Engn Dept, Bloomington, IN 47405 USA  Indiana Univ, Sch Publ Hlth, Environm Hlth Dept, Bloomington, IN USA  Indiana Univ Sch Med, Med Sci Program, Bloomington, IN USA  Indiana Univ Sch Med, Indiana Univ Canc Ctr, Indianapolis, IN 46202 USA  Indiana Univ Sch Med, Dept Dermatol, Indianapolis, IN 46202 USA

Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol Endocrinol & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Preempt Med & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Dokkyo Med Univ, Saitama Med Ctr, Dept Diabet Endocrinol & Hematol, 2-1-50 Minami Koshigaya, Koshigaya, Saitama 3438555, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol RCAST, Labs Syst Biol & Med LSBM, Tokyo 1538904, Japan  Tokyo Med & Dent Univ, Med Res Inst, Dept Dev & Regenerat Biol, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Gunma Univ, Biosignal Genome Resource Ctr, Inst Mol & Cellular Regulat, Lab Genome Sci, 3-39-15 Showa Machi, Maebashi, Gunma 3718512, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol & Cellular Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Med & Bioregulatory Sci, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan

Lorraine Univ, EA7300, Lab Stress Immun Pathogens, F-54500 Vandoeuvre Les Nancy, France  Univ Rouen, Lab ICONES, EA4699, F-76821 Mont St Aignan, France  Lorraine Univ, Serv Microscopy, F-54500 Vandoeuvre Les Nancy, France  CHRU Nancy, F-54500 Vandoeuvre Les Nancy, France

Univ North Carolina Chapel Hill, Bowles Ctr Alcohol Studies, Sch Med, CB 7178,3009 Thurston Bowles Bldg, Chapel Hill, NC 27599 USA  Univ North Carolina Chapel Hill, Dept Pharmacol, Sch Med, Chapel Hill, NC 27599 USA  Univ North Carolina Chapel Hill, Dept Psychiat, Sch Med, Chapel Hill, NC 27599 USA

Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States. Electronic address: breanna.n.harris@ttu.edu.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States; Center for Molecular and Behavioral Neuroscience, Rutgers, The State University of New Jersey, Newark, NJ, United States.  Department of Pathology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States; Department of Neurology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States.  Department of Psychology, Louisiana State University, Baton Rouge, LA, United States.

Helmholtz Diabet Ctr HMGU, Mol Endocrinol, Ingolstadter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, IDO, Ingolstadter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, Klopferspitz 18, D-82152 Martinsried, Germany  Univ Freiburg, Univ Med Ctr, Ctr Chron Immunodeficiency, D-79106 Freiburg, Germany  Univ Freiburg, Fac Biol, D-79106 Freiburg, Germany  Salk Inst Biol Studies, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  HHMI, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  Charite, Cardiovasc & Metab Sci, Robert Rossle Str 10, D-13125 Berlin, Germany  Charite, DZHK German Ctr Cardiovasc Res, Robert Rossle Str 10, D-13125 Berlin, Germany  Max Delbruck Ctr Mol Med Helmholtz Assoc MDC, Berlin Inst Hlth, Robert Rossle Str 10, D-13125 Berlin, Germany  Ludwig Maximilians Univ Munchen LMU, Gene Ctr, Feodor Lynen Str 25, D-81377 Munich, Germany

Dept Neurobiol & Dev Sci, Little Rock, AR USA  Dept Geriatr, Little Rock, AR USA  Grad Program Interdisciplinary Biomed Sci, Little Rock, AR USA  Univ Arkansas Med Sci, Dept Pharmaceut Sci, Little Rock, AR 72205 USA  Cent Arkansas Vet Healthcare Syst, Geriatr Res Educ & Clin Ctr, Little Rock, AR USA  Washington Univ, Dept Neurol, St Louis, MO 63110 USA  Axiom Huntsworth Hlth, Yardley, PA USA

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America. Electronic address: kodavanti.urmila@epa.gov.

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency (U.S. EPA), Research Triangle Park, North Carolina, USA.  Center for Public Health and Environmental Assessment, U.S. EPA, Research Triangle Park, North Carolina, USA.  Division of Intramural Research, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, North Carolina, USA.

Univ N Carolina, Curriculum Toxicol & Environm Med, Chapel Hill, NC 27599 USA  US EPA, Environm Publ Hlth Div, Natl Hlth & Environm Effects Res Lab, Res Triangle Pk, NC 27711 USA  Oak Ridge Inst Sci & Educ, Res Triangle Pk, NC 27709 USA

Columbia Univ, Dept Neurosci, New York, NY USA  Massachusetts Gen Hosp, Dept Psychiat, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Stem Cell Inst, Boston, MA USA  Harvard Univ, Sch Med, Boston, MA USA  Columbia Univ, Dept Psychiat, New York, NY USA  Columbia Univ, Dept Pharmacol, New York, NY USA  New York State Psychiat Inst & Hosp, Div Integrat Neurosci, New York, NY 10032 USA

Griffith Univ, Sch Med Sci, Menzies Hlth Inst Queensland, Gold Coast Campus, Southport, Qld, Australia  Univ Queensland, Sch Biomed Sci, St Lucia, Qld, Australia  La Trobe Univ, Judith Lumley Ctr, Bundoora, Vic, Australia

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Sci & Technol China, Sch Life Sci, CAS Key Lab Brain Funct & Dis, Hefei 230027, Peoples R China  Inst Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Univ Amsterdam, Ctr Neurosci, Swammerdam Inst Life Sci, Inst Life Sci,Brain Plastic Grp, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Sch Environm & Biol Sci, Dept Anim Sci, New Brunswick, NJ 08901 USA

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Univ Sci & Technol China, CAS Key Lab Brain Funct & Dis, Sch Life Sci, Hefei 230027, Peoples R China  Tongji Univ, Sch Med, Ctr Translat Neurodegenerat & Regenerat Therapy, Shanghai Tenth Peoples Hosp, Shanghai 200072, Peoples R China  Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Amsterdam, Brain Plast Grp, Swammerdam Inst Life Sci, Ctr Neurosci, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Dept Anim Sci, Sch Environm & Biol Sci, New Brunswick, NJ 08901 USA  Univ Calif San Francisco, Neurosci Grad Program, San Francisco, CA 94158 USA

Univ Leipzig, Fac Vet, Inst Pharmacol Pharm & Toxicol, D-04109 Leipzig, Germany  Free Univ Berlin, Inst Pharmacol & Toxicol, Dept Vet Med, Koserstr 20, D-14195 Berlin, Germany  Univ Giessen, Inst Pharmacol & Toxicol, Dept Vet Med, Giessen, Germany  Free Univ Berlin, Inst Vet Pathol, Dept Vet Med, Koserstr 20, D-14195 Berlin, Germany

Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan.  Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Master's School of Medical Sciences, Graduate School of Comprehensive Human Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Center for Research in Isotopes and Environmental Dynamics (CRiED), University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan. Electronic address: happyhusband@nagalabo.jp.

Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14850 USA  Cornell Lab Ornithol, Ctr Conservat Bioacoust, Ithaca, NY 14850 USA  Univ Georgia, Odum Sch Ecol, Athens, GA 30602 USA  Cornell Lab Ornithol, Ithaca, NY 14850 USA

Department of Women and Children's Health, Faculty of Life Science and Medicine, King's College, London SE1 1UL, UK.  Department of Assisted Reproduction, Shanghai Ninth People's Hospital, Shanghai Jiaotong University School of Medicine, Shanghai, 200011, People's Republic of China.

Univ Western Ontario, Schulich Sch Med & Dent, Robarts Res Inst, London, ON, Canada  Univ Western Ontario, Schulich Sch Med & Dent, Dept Anat & Cell Biol, London, ON, Canada  Univ Western Ontario, Schulich Sch Med & Dent, Dept Physiol & Pharmacol, London, ON, Canada  Univ Western Ontario, Schulich Sch Med & Dent, Brain & Mind Inst, London, ON, Canada

Univ Gothenburg, Inst Neurosci & Physiol, Dept Physiol, Sahlgrenska Acad, Gothenburg, Sweden  Univ Gothenburg, Sahlgrenska Acad, Inst Clin Sci, Dept Biomat, Gothenburg, Sweden  Univ Gothenburg, Ctr Bone & Arthrit Res, Inst Med, Dept Internal Med & Clin Nutr,Sahlgrenska Acad, Gothenburg, Sweden  Sahlgrens Univ Hosp, Dept Drug Treatment, Reg Vastra Gotaland, Gothenburg, Sweden



Univ Hosp Zurich, Div Surg Res, Zurich, Switzerland  AbbVie, Off Anim Welf, N Chicago, IL 60064 USA  AbbVie, Comparat Med, N Chicago, IL 60064 USA  Purdue Univ, Dept Anim Sci, W Lafayette, IN 47907 USA

Department of Neurological Sciences, University of Vermont Larner College of Medicine, Burlington, VT, 05405, USA. Electronic address: Abbie.Johnson@med.uvm.edu.  Department of Pharmacology, University of Vermont Larner College of Medicine, Burlington, VT, 05405, USA.

Department of Animal, Veterinary and Food Sciences, University of Idaho, 875 Perimeter Dr., MS 2330, Moscow, ID 83844-2330, USA. Electronic address: cjosefson@uidaho.edu.  Department of Animal, Veterinary and Food Sciences, University of Idaho, 875 Perimeter Dr., MS 2330, Moscow, ID 83844-2330, USA. Electronic address: askibiel@uidaho.edu.

Kagoshima Univ, Dept Psychosomat Internal Med, Grad Sch Med & Dent Sci, Kagoshima, Japan  Keio Univ, Hlth Ctr, Tokyo, Japan  Keio Univ, Sch Med, Dept Internal Med, Div Endocrinol Metab & Nephrol, Tokyo, Japan  Kagoshima Univ, Pharmacol Dept Herbal Med, Grad Sch Med & Dent Sci, Kagoshima, Japan

Developmental Cognitive Neuroscience Lab (DCNL), Pontifical University Catholic of Rio Grande do Sul. RINGGOLD: 28102  University of Milan, Italy. RINGGOLD: 28102  Aarhus University, Denmark. RINGGOLD: 9304

Univ Sydney, ANZAC Res Inst, Bone Res Program, Sydney, NSW, Australia  Univ Sydney, ANZAC Res Inst, Adrenal Steroid Lab, Sydney, NSW, Australia  Concord Repatriat Gen Hosp, Dept Endocrinol & Metab, Sydney, NSW, Australia  Univ Sydney, Concord Clin Sch, Sydney, NSW, Australia

Kagoshima Univ, United Grad Sch Agr Sci, 1-21-24 Korimoto, Kagoshima 8900065, Japan  Univ Ryukyus, Fac Agr, Senbaru 1, Nishihara, Okinawa 9030213, Japan  Okinawa Ind Technol Ctr, 12-2 Suzaki, Uruma, Okinawa 9042234, Japan  Mitsui Sugar Co Ltd, Prod Dev Div, 36-2 Hakozaki Cho, Tokyo 1038423, Japan  Kagoshima Univ, Fac Agr, 1-21-24 Korimoto, Kagoshima 8900065, Japan

Kagoshima Univ, United Grad Sch Agr Sci, 1-21-24 Korimoto, Kagoshima 8900065, Japan  Univ Ryukyus, Fac Agr, Senbaru 1, Nishihara, Okinawa 9030213, Japan  Kagoshima Univ, Fac Agr, 1-21-24 Korimoto, Kagoshima 8900065, Japan

Neuroscience Graduate Program, University of Michigan, Ann Arbor, Michigan 48109-2215, USA.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, Michigan 48109-1085, USA.

Goethe Univ Frankfurt, Fac Med, Inst Biochem Pathobiochem 1, Bldg 74,Theodor Stern Kai 7, D-60590 Frankfurt, Germany  Fraunhofer Inst Mol Biol & Appl Ecol IME, Project Grp Translat Med & Pharmacol TMP, Theodor Stern Kai 7, D-60590 Frankfurt, Germany  Goethe Univ Frankfurt, Inst Clin Pharmacol, Pharmazentrum Frankfurt ZAFES, Theodor Stern Kai 7, D-60590 Frankfurt, Germany

Univ Florida, Dept Appl Physiol & Kinesiol, Gainesville, FL 32608 USA  Univ Florida, Dept Pharmacol & Therapeut, Gainesville, FL 32608 USA  North Florida South Georgia Vet Hlth Syst, Geriatr Res Educ & Clin Ctr, Gainesville, FL USA

Daegu Haany Univ, Coll Korean Med, Dept Acupuncture Moxibust & Acupoint, Daegu, South Korea  Uniformed Serv Univ Hlth Sci, Dept Psychiat, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Study Traumat Stress, Bethesda, MD 20814 USA  Daegu Haany Univ, Dept Physiol, Coll Korean Med, Daegu, South Korea  Uniformed Serv Univ Hlth Sci, Daniel K Inouye Grad Sch Nursing, Bethesda, MD 20814 USA

Preclinical Research Center, Daegu-Gyeongbuk Medical Innovation Foundation, Daegu 41061, Republic of Korea.  Department of Veterinary Toxicology, College of Veterinary Medicine, Kyungpook National University, Daegu 41566, Republic of Korea.

Daejeon Univ, Coll Korean Med, 62 Daehak Ro, Daejeon 34520, South Korea  Daejeon Univ, Liver & Immunol Res Ctr, Inst Tradit Med & Biosci, 176-9 Daeheung Ro, Daejeon 34929, South Korea  Dong Eui Univ, Coll Korean Med, Dept Biochem, 52-57 Yangjeong Ro, Busan 47227, South Korea

Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of In Vivo Pharmacology Services, The Jackson Laboratory, Sacramento, CA, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Institute for Neuroscience, University of Texas at Austin, Austin, TX, USA.  Department of Integrative Biology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of Neurology, University of Texas at Austin, Austin, TX, USA.  Division of Pharmacology and Toxicology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA. Electronic address: curley@utexas.edu.

Univ Paris 07, Inst Univ Hematol, Paris, France  INSERM, UMRS 940, Paris, France  Lorraine Univ, Stress Immun Pathogens Lab, EA7300, Vandoeuvre Les Nancy, France  Fac Med Lariboisiere, UMR CNRS 7052, Paris, France

Shandong Agr Univ, Coll Anim Sci & Vet Med, Shandong Prov Key Lab Anim Biotechnol & Dis Contr, Tai An, Shandong, Peoples R China  Shandong Acad Agr Sci, Inst Poultry Sci, Jinan, Shandong, Peoples R China

Xi An Jiao Tong Univ, Affiliated Hosp 2, Natl & Local Joint Engn Res Ctr Biodiag & Biother, 157,West 5th Rd, Xian 710004, Shaanxi, Peoples R China  Shaanxi Prov Clin Res Ctr Hepat & Splen Dis, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Affiliated Hosp 2, Dept Gen Surg, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Minist Educ, Key Lab Environm & Dis Related Gene, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Affiliated Hosp 2, Dept Pathol, Xian, Shaanxi, Peoples R China

Korea Food Res Inst, Res Grp Innovat Special Food, Songnam 463746, South Korea  Kyung Hee Univ, Inst Life Sci & Resources, Grad Sch Biotechnol, Dept Oriental Med Mat & Proc, Yongin 446701, South Korea  Korea Univ Sci & Technol, Dept Food Biotechnol, Daejeon 305333, South Korea

Univ Minnesota, Dept Rehabil Med, Minneapolis, MN USA  Univ Minnesota, Dept Biochem Mol Biol & Biophys, Minneapolis, MN USA  Deakin Univ, Sch Exercise & Nutr Sci, Inst Phys Act & Nutr, Geelong, Vic, Australia  Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN USA  Univ Minnesota, Dept Integrat Biol & Physiol, Minneapolis, MN USA

Institute for Physical Activity and Nutrition, School of Exercise and Nutrition Sciences, Deakin University, Geelong, Australia. a.lindsay@deakin.edu.au.  Institute for Physical Activity and Nutrition, School of Exercise and Nutrition Sciences, Deakin University, Geelong, Australia.

NIA, Lab Neurosci, Intramural Res Program, Baltimore, MD 21224 USA  Mayo Clin, Dept Neurol, Rochester, MN 55905 USA  Fourth Mil Med Univ, Sch Pharm, Dept Pharmacol, Xian 7100321, Shaanxi, Peoples R China  RIKEN, Lab Proteolyt Neurosci, Brain Sci Inst, Wako, Saitama, Japan  Lieber Inst Brain Dev, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Neurosci, Baltimore, MD 21205 USA

Swarthmore Coll, Dept Biol, Swarthmore, PA 19081 USA  Duquesne Univ, Dept Biol Sci, 600 Forbes Ave, Pittsburgh, PA 15219 USA  Duquesne Univ, Chron Pain Res Consortium, Pittsburgh, PA 15219 USA

Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, 94720, USA.  Department of Psychiatry and Behavioral Sciences, University of California, SanFrancisco, San Francisco, CA, 94143, USA.  Department of Radiology & Biomedical Imaging, University of California, San Francisco, San Francisco, CA, 94143, USA.  Department of Psychiatry and Behavioral Sciences, University of California, San Francisco, San Francisco, CA, 94143, USA.  Division of Biostatistics, Department of Population Health Sciences, Weill Cornell Medicine, New York, NY, 10065, USA.  Department of Molecular, Cellular, and Developmental Biology, University of California, Los Angeles, Los Angeles, CA, 90095, USA.  Department of Computer Science, University of Arizona, Tucson, AZ, 85721, USA.  Department of Psychiatry, Columbia University, New York, NY, 10027, USA.  Department of Statistics and Department of Medical Genetics, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.  Canadian Institute for Advance

Univ Fed Lavras, Dept Vet Med, Lavras, MG, Brazil  Univ Fed Lavras, Dept Ciencias Exatas, Lavras, MG, Brazil  Univ Estadual Campinas, Fac Odontol Piracicaba, Dept Ciencias Fisiol, Campinas, SP, Brazil  Inst & Ctr Pesquisas Sao Leopoldo Mandic, Lab Imunol & Biol Mol, Campinas, SP, Brazil

Chapman Univ, Schmid Coll Sci & Technol, Orange, CA 92866 USA  Tech Univ Dresden, Dept Psychol Biol Psychol, Dresden, Germany  Univ Zurich, Dept Evolutionary Biol & Environm Studies, Zurich, Switzerland

Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA. graham_diering@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. graham_diering@med.unc.edu.

Zhejiang Univ, Coll Med, Dept Clin Psychol & Psychiat, Sch Publ Hlth, Hangzhou 310003, Zhejiang, Peoples R China  Natl Univ Singapore, Yong Loo Lin Sch Med, Dept Psychol Med, Singapore 119074, Singapore

Amer Univ Beirut, Dept Biochem & Mol Genet, Med Ctr, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Coll Pharm, Omaha, NE 68198 USA  Texas Tech Univ, Hlth Sci Ctr, Dept Pharmaceut Sci, Jerry H Hodge Sch Pharm, Amarillo, TX 79106 USA  Amer Univ Beirut, Dept Biol, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, UNMC Ctr Drug Discovery, Omaha, NE 68198 USA  Amer Univ Beirut, Med Ctr, Neurogenet Program, AUBMC Special Kids Clin,Div Pediat Neurol,Dept Pe, Beirut 11072020, Lebanon  Amer Univ Beirut, Neurogenet Program, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Pediat, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Adolescent Med, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Biochem, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon



Department of Molecular Medicine, The Scripps Research Institute, La Jolla, CA, USA.  Faculty of Pharmacy, Department of Pharmacology & Toxicology, University of Benin, Benin City, Nigeria.  Department of Molecular Medicine, The Scripps Research Institute, La Jolla, CA, USA. contet@scripps.edu.

Univ Sao Paulo, Sch Vet Med & Anim Sci, Neuroimmunomodulat Res Grp, Sao Paulo, Brazil  Univ Sao Paulo, Sch Vet Med, Dept Pathol, Sao Paulo, SP, Brazil  Nucl & Energy Res Inst IPEN CNEN SP, Sao Paulo, Brazil

ARS, Poultry Prod & Prod Safety Res Unit, USDA, Fayetteville, AR 72701 USA  Univ Arkansas, Dept Poultry Sci, Fayetteville, AR 72701 USA  Southwest Univ, Dept Vet Med, Rongchang Campus, Chongqing, Rongchang Count, Peoples R China

Univ Queensland, Sch Vet Sci, Ctr Anim Welf & Eth, Gatton, Qld 4343, Australia  Univ Queensland, Sch Agr & Food Sci, Fac Sci, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia

Sapienza Univ Rome, Dept Physiol & Pharmacol, I-00185 Rome, Italy  Santa Lucia Fdn, Neurobiol Behav Lab, I-00143 Rome, Italy  Univ Roma Tre, Sect Biomed Sci & Technol, Dept Sci, I-00146 Rome, Italy

Univ Barcelona, Dept Bioquim & Biomed Mol, Fac Biol, Canc Res Grp, Barcelona, Spain  Univ Barcelona, Inst Biomed, Barcelona, Spain  Univ Barcelona, Dept Genet Microbiol & Estadist, Fac Biol, Barcelona, Spain  Abbott Nutr, Granada, Spain

Department of Psychology and Health Research Center (CEINSA), University of Almeria, Spain.  Department of Psychology and Health Research Center (CEINSA), University of Almeria, Spain. Electronic address: mgmoreno@ual.es.

Okayama Univ, Grad Sch Med Dent & Pharmaceut Sci, Okayama, Okayama 7008558, Japan  Nagasaki Int Univ, 2825-7 Huis Ten Bosch, Sasebo 8593298, Japan  St Lukes Int Univ, Grad Sch Publ Hlth, Div Environm Hlth, Chuo, Tokyo 1040044, Japan  Kumamoto Univ, Fac Life Sci, Dept Mol Physiol, Kumamoto, Kumamoto 8608556, Japan

Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Omics and Systems Biology, Graduate School of Medical and Dental Sciences, Niigata University, 757 Ichibancho, Asahimachi-dori, Chuo-ku, Niigata 951-8510, Japan.  Institute for Advanced Biosciences, Keio University, 246-2 Mizukami, Kakuganji, Tsuruoka, Yamagata 997-0052, Japan.  Department of Molecular and Cellular Biology, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Biological Sciences, Graduate School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan.  Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan. Electronic address: kubota@bioreg.kyushu-u.ac.jp.

Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. katja.j.rasanen@jyu.fi.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. katja.j.rasanen@jyu.fi.  Department of Biological and Environmental Science, University of Jyvaskyla, Survontie 9C, 40014, Jyvaskyla, Finland. katja.j.rasanen@jyu.fi.

Vet Affairs Med Ctr, Ralph H Johnson Dept, Res Serv, Charleston, SC 29403 USA  Med Univ South Carolina, Dept Pathol & Lab Med, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Psychiat & Behav Sci, Charleston, SC 29425 USA  Med Univ South Carolina, Charleston Alcohol Res Ctr, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Comparat Med, Charleston, SC 29425 USA  Med Univ South Carolina, MUSCNA VA Vet Diagnost Lab, Charleston, SC 29425 USA  Ohio State Univ, Dept Biomed Educ & Anat, Columbus, OH 43210 USA  Med Univ South Carolina, Hollings Canc Ctr, Charleston, SC 29425 USA

Hertie Institute for Clinical Brain Research and Werner Reichardt Centre for Integrative Neuroscience, University of Tuebingen, Otfried-Mueller-Str. 25, 72076 Tuebingen, Germany.  Hertie Institute for Clinical Brain Research and Werner Reichardt Centre for Integrative Neuroscience, University of Tuebingen, Otfried-Mueller-Str. 25, 72076 Tuebingen, Germany. Electronic address: ingrid.ehrlich@uni-tuebingen.de.

Univ Illinois, Prairie Res Inst, Illinois Nat Hist Survey, Champaign, IL 61820 USA  US Army Corps Engineer, Res & Dev Ctr, Construct Engn Res Lab, Champaign, IL 61826 USA  Univ Illinois, Dept Nat Resources & Environm Sci, Urbana, IL 61801 USA  Davee Ctr Epidemiol & Endocrinol, Lincoln Pk Zoo, Chicago, IL 60614 USA

Univ Colorado, Dept Integrat Physiol, Boulder, CO 80309 USA  Univ Colorado, Dept Psychol & Neurosci, Boulder, CO 80309 USA  Univ Colorado, Ctr Neurosci, Boulder, CO 80309 USA  Univ Colorado Denver, Dept Integrat Biol, Denver, CO 80217 USA  Univ Colorado Denver, Dept Psychol, Denver, CO 80217 USA

Univ Colorado Boulder, Dept Integrat Physiol, 354 UCB, Boulder, CO 80309 USA  Univ Colorado Boulder, Ctr Neurosci, 354 UCB, Boulder, CO 80309 USA  Univ Colorado Boulder, Dept Psychol & Neurosci, 354 UCB, Boulder, CO 80309 USA  Univ Colorado Denver, Dept Psychol, Denver, CO USA  Mead Johnson Pediat Nutr Inst, Evansville, IN USA

Wake Forest Univ, Dept Biol, Winston Salem, NC 27109 USA  Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14853 USA  Cornell Lab Ornithol, Ithaca, NY 14850 USA  Univ St Thomas, Dept Biol, St Paul, MN 55105 USA  Trinity Univ, Dept Biol, San Antonio, TX 78212 USA  Univ S Florida, Dept Global Hlth, Tampa, FL 33620 USA  Oklahoma State Univ, Dept Zool, Stillwater, OK 74078 USA

Department of Biomedical Sciences, Colorado State University, Fort Collins, Colorado, USA.  Department of Gynecologic Surgery and Obstetrics, Uniformed Services University, Bethesda, Maryland, USA.

US EPA, Environm Publ Hlth Div, Natl Hlth & Environm Effects Res Lab, Off Res & Dev, Res Triangle Pk, NC 27711 USA  US EPA, Integrated Syst Toxicol Div, Natl Hlth & Environm Effects Res Lab, Off Res & Dev, Res Triangle Pk, NC 27711 USA  Univ N Carolina, Curriculum Toxicol, Sch Med, Chapel Hill, NC 27515 USA

Leiden Univ, Leiden Inst Chem, Dept Mol Physiol, Leiden, Netherlands  Virginia Commonwealth Univ, Dept Pharmacol & Toxicol, Richmond, VA USA  NIAAA, Lab Behav & Genom Neurosci, NIH, Bethesda, MD USA  NIAAA, Lab Physiol Studies, NIH, Bethesda, MD USA  Univ Calgary, Hotchkiss Brain Inst, Calgary, AB, Canada  Leiden Univ, Leiden Acad Ctr Drug Res, Div Syst Biomed & Pharmacol, Analyt Biosci & Metabol, Leiden, Netherlands  Scripps Res Inst, Dept Chem Physiol, La Jolla, CA USA  NIAAA, Lab Cardiovasc Physiol & Tissue Injury, NIH, Bethesda, MD USA  Virginia Polytech Inst & State Univ, Sch Neurosci, Blacksburg, VA 24061 USA  Oncode Inst, Leiden, Netherlands  Leiden Univ, Leiden Inst Chem, Bioorgan Synth, Leiden, Netherlands  Pivot Pk Screening Ctr BV, Oss, Netherlands  F Hoffman La Roche Ltd, Roche Innovat Ctr Basel, Basel, Switzerland  Virginia Commonwealth Univ, Dept Med Chem, Richmond, VA USA

Purdue Univ, Dept Anim Sci, 915 West State St, W Lafayette, IN 47907 USA  Assiut Univ, Fac Vet Med, Dept Anim & Poultry Behav & Management, Assiut 71526, Egypt  Assiut Univ, Fac Vet Med, Dept Anim Hyg, Assiut 71526, Egypt  BIOMIN Amer Inc, Overland Pk, KS 66210 USA  USDA ARS, 125 South Russell St, W Lafayette, IN 47907 USA

Laval Univ, Univ Hosp Ctr Quebec, Neurosci Unit, Room T2-50,2705 Laurier Blvd, Quebec City, PQ G1V 4G2, Canada  Laval Univ, Univ Hosp Ctr Quebec, Regenerat Med Unit, Quebec City, PQ, Canada  Univ Bern, Univ Hosp, Dept Neurol, Inselspital Bern, Bern, Switzerland

Pennington Biomed Res Ctr, 6400 Perkins Rd, Baton Rouge, LA 70808 USA  Meharry Med Coll, Sch Dent, 1005 Dr DB Todd Jr Blvd, Nashville, TN 37208 USA  Louisiana State Univ, Hlth Sci Ctr, 433 Bolivar St, New Orleans, LA 70112 USA

CSIC UAM, Inst Invest Biomed IIB Alberto Sols, Arturo Duperier 4, Madrid 28029, Spain  Hosp Univ Santa Cristina, Inst Invest Sanitaria Princesa, Liver Res Unit, Amadeo Vives 2, Madrid 28009, Spain  Inst Fisiol Expt IFISE CONICET, Suipacha 570, RA-2000 Rosario, Santa Fe, Argentina  IBV CSIC, Inst Biomed Valencia, Jaume Roig 11, Valencia 46010, Spain  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Monforte Lemos 3-5, Madrid 28029, Spain  Ctr Invest Biomed Red Enfermedades Hepat & Digest, Monforte Lemos 3-5, Madrid 28029, Spain  Univ Calif San Diego, Dept Med, 9500 Gilman Dr, La Jolla, CA 92093 USA

Univ Zurich Vetsuisse, Inst Pharmacol & Toxicol, Winterthurerstr 260, CH-8057 Zurich, Switzerland  Univ Zurich, Inst Anat, Zurich, Switzerland  Univ Zurich, Neurosci Ctr Zurich, Zurich, Switzerland  Swiss Fed Inst Technol, Zurich, Switzerland

Univ Turin, Dept Vet Sci, Largo Braccini 2, I-10095 Turin, Italy  Benha Univ, Fac Vet Med, Theriogenol Dept, Banha, Egypt  Ist Ric Interdisciplinari Sostenibilita, Turin, Italy  Neurosci Inst Cavalieri Ottolenghi NICO, Orbassano, Italy

Ohio State Univ, Dept Neurosci, 333 W 10th Ave, Columbus, OH 43210 USA  Ohio State Univ, Dept Psychol, 1835 Neil Ave, Columbus, OH 43210 USA  Ohio State Univ, Grp Behav Neuroendocrinol, Columbus, OH 43210 USA  145 Psychol Bldg,1835 Neil Ave, Columbus, OH 43210 USA

Tufts Univ, Dept Psychol, Medford, MA 02155 USA  Harvard Med Sch, McLean Hosp, Div Depress & Anxiety Disorders, Belmont, MA USA  Harvard Med Sch, McLean Hosp, Dept Psychiat, Belmont, MA USA  Tufts Univ, Dept Neurosci, Boston, MA 02111 USA

Western Univ Hlth Sci, Coll Pharm, Dept Pharmaceut Sciences, 309 E 2nd St, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Pharm, Dept Pharmaceut Sci, 309 East 2nd St, Pomona, CA 91766 USA  Lab Launch, 605 E Huntington Dr,Suite 103, Monrovia, CA 91016 USA

Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden. thao_duy.nguyen@food.lth.se.  Laboratory of Nutritional Biochemistry, Department of Applied Biosciences, Graduate School of Bioagricultural Sciences, Nagoya University, Aichi, Japan.  Department of Gastroenterology and Hepatology, Fujita Health University, Aichi, Japan.  Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden.  MTM Research Centre, School of Science and Technology, Orebro University, Orebro, Sweden.  Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand.

Ehime Univ, Grad Sch Med, Dept Mol & Cellular Physiol, Toon, Ehime 7910295, Japan  Osaka Univ, Fac Med, Grad Sch Med, Dept Legal Med, Suita, Osaka 565, Japan  Asahikawa Med Univ, Ctr Adv Res & Educ, Asahikawa, Hokkaido, Japan

Department of Pathology, University of Michigan, Ann Arbor, MI, United States.  Mary H Weiser Food Allergy Center, University of Michigan, Ann Arbor, MI, United States.  Division of Allergy and Immunology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, University of Michigan, Ann Arbor, MI, United States.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, St. Louis, MO, United States.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI, United States.  Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH, United States.  Division of Immunobiology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Center for Inflammation and Tolerance, Cincinnati Children's Medical Center, Cincinnati, OH, United States.

Tufts Univ, Dept Psychol, Medford, MA 02155 USA  Tufts Univ, Dept Neurosci, Boston, MA 02111 USA  Tufts Univ, Dept Pharmacol, Boston, MA 02111 USA  Tufts Univ, Dept Psychiat, Boston, MA 02111 USA  Tufts Univ, Medford, MA 02155 USA



Univ Paris 11, Ctr Neurosci Paris Sud, F-91405 Orsay, France  CNRS, UMR 8195, F-91405 Orsay, France  Inst Pasteur, CNRS, URA 2582, Unite Anal Images Quantitat, Paris, France  Inst Rech Biomed Armees, NCO, Unite NPS, Bretigny Sur Orge, France

NIEHS, Signal Transduct Lab, NIH, Res Triangle Pk, NC 27709 USA  Univ N Carolina, Dept Psychiat, Chapel Hill, NC 27599 USA  Univ N Carolina, Carolina Inst Dev Disabil, Chapel Hill, NC 27599 USA  NIEHS, Lab Integrat Bioinformat, NIH, Res Triangle Pk, NC 27709 USA

Univ Sao Paulo, Dept Patol, Fac Med Vet Zootecnia, Sao Paulo, SP, Brazil  Univ Sao Paulo, Lab Neuroendocrinol Reprod, Fac Odontol Ribeirao Preto, Sao Paulo, SP, Brazil  Univ Nove Julho, Programa Posgrad Biofoton Aplicada Ciencias Saude, Sao Paulo, SP, Brazil  Univ Llanos, Fac Ciencias Agr & Recursos Nat, Programa Med Vet & Zootecnia, Villavicencio, Colombia

Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil; Facultad de Ciencias Agropecuarias y Recursos Naturales, Programa de Medicina Veterinaria y Zootecnia, Universidad de los Llanos, Villavicencio, Colombia.  Universidade de Santo Amaro, Sao Paulo, SP, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil.  Programa de Pos-Graduacao em Biofotonica Aplicada as Ciencias da Saude, Universidade Nove de Julho, Sao Paulo, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil. Electronic address: lfelicio@usp.br.

Univ Tokyo, Grad Sch Agr & Life Sci, Dept Appl Biol Chem, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  Takasaki Univ Hlth & Welf, Dept Food & Nutr, 37-1 Nakaorui Machi, Takasaki, Gunma 3700033, Japan  Kanagawa Inst Ind Sci & Technol KISTEC, Life Sci & Environm Res Ctr LiSE, Kawasaki Ku, 4F C-4,3-25-13 Tonomachi, Kawasaki, Kanagawa 2100821, Japan

Scripps Res Inst, Dept Mol Med, La Jolla, CA 92037 USA  Univ Benin, Fac Pharm, Dept Pharmacol & Toxicol, Benin, Nigeria  Univ Calif Irvine, Dept Anat Neurobiol, Irvine, CA USA  Univ Calif Irvine, Dept Pediat, Irvine, CA 92717 USA

McGill Univ, Douglas Mental Hlth Univ Inst, Ludmer Ctr Neuroinformat & Mental Hlth, Sackler Program Epigenet & Psychobiol, Verdun, PQ H4H 1R3, Canada  McGill Univ, Dept Psychiat, Montreal, PQ H3A 1A1, Canada  Singapore Inst Clin Sci, Singapore 117609, Singapore

Division of Oral Medicine and Pathology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Advanced Research Promotion Center, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Molecular Epidemiology and Disease Control, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Periodontology and Endodontology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Pediatric Dentistry, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Rare Cancer Research, National Cancer Center Research Institute, Tokyo, Japan.  Department of Peptidomics, Sasaki Institute, Tokyo, Japan.

Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany. Electronic address: konstanze.plaschke@med.uni-heidelberg.de.  Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany.  Department of Internal Medicine, Laboratory Medicine, University of Heidelberg, Im Neuenheimer Feld 671, D-69120 Heidelberg, Germany.  Department of Pathology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 224, D-69120 Heidelberg, Germany.

Heidelberg Univ, Dept Anaesthesiol, Fac Med, Neuenheimer Feld 110, D-69120 Heidelberg, Germany  Heidelberg Univ, Dept Pathol, Fac Med, Neuenheimer Feld 110, D-69120 Heidelberg, Germany

Helmholtz Ctr Munich HMGU, Inst Diabet & Obes IDO, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Helmholtz Ctr Munich HMGU, Inst Diabet & Canc IDC, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, D-82152 Munich, Germany  HMGU, ICB, Ingolstaedter Landstr 1, D-85764 Munich, Germany  TUM, Dept Informat, Boltzmannstr 3, D-85748 Munich, Germany  TUM, Sch Life Sci Weihenstephan, Maximus Von Imhof Forum 3, D-85354 Munich, Germany  Northwestern Univ, Feinberg Sch Med, Robert H Lurie Comprehens Canc Ctr, Div Endocrinol Metab & Mol Med,Dept Med, Chicago, IL 60611 USA  Jesse Brown VA Med Ctr, Chicago, IL 60612 USA  Tech Univ Muenchen, Sch Life Sci Weihenstephan, Metabol Programming, Gregor Mendel Str 2, D-85354 Munich, Germany

Wake Forest Sch Med, Dept Pathol, Sect Comparat Med, Winston Salem, NC 27517 USA  Signal Transduct Lab, Res Triangle Pk, NC 27709 USA  NIEHS, Lab Integrat Bioinformat, NIH, Dept Hlth & Human Serv, POB 12233, Res Triangle Pk, NC 27709 USA

Uniformed Serv Univ Hlth Sci, Daniel K Inouye Grad Sch Nursing, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Dept Psychiat, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Study Traumat Stress, Bethesda, MD 20814 USA

Univ Nacl Autonoma Mexico, Fac Med, Dept Fisiol, Ciudad Univ,Circuito Escolar S-N, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Biol Celular & Tisular, Mexico City, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Expt Med, Mexico City, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Bioquim, Mexico City, DF, Mexico

Center for Integrative Brain Research, Seattle Children's Research Institute , Seattle, Washington 98101.  Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, Washington 98121; Department of Pediatrics, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Neurological Surgery, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, Washington 98195.

Univ Minnesota, Sch Med, Dept Integrat Biol & Physiol, Minneapolis, MN 55455 USA  Univ Minnesota, Sch Med, Dept Biochem Mol Biol & Biophys, Minneapolis, MN 55455 USA  Univ Minnesota, Sch Med, Dept Neurosci, Minneapolis, MN 55455 USA

Univ Sao Paulo, Inst Biomed Sci, Dept Pharmacol, Sao Paulo, Brazil  Univ Sao Paulo, Sch Med, Inst Psychiat, Dept Psychiat,Natl Inst Dev Psychiat INCT CNPq, Sao Paulo, Brazil  Univ Sao Paulo, Inst Biomed Sci, Dept Physiol & Biophys, Sao Paulo, Brazil

Oregon State Univ, Dept Forest Ecosyst & Soc, Corvallis, OR 97331 USA  Oregon State Univ, Dept Fisheries & Wildlife, Corvallis, OR 97331 USA  Simon Fraser Univ, Dept Stat & Actuarial Sci, Burnaby, BC V5A 1S6, Canada  Franklin & Marshall Coll, Dept Biol, Lancaster, PA 17604 USA  Univ South Dakota, Dept Biol, Vermillion, SD 57069 USA

Johns Hopkins Univ, Sch Med, Dept Physiol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Ctr Metab & Obes Res, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pathol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pediat, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Anesthesiol & Crit Care Med, Baltimore, MD 21205 USA  Univ Maryland, Sch Med, Dept Physiol, Baltimore, MD 21201 USA  Johns Hopkins Univ, Sch Med, Inst Basic Biomed Sci, Baltimore, MD USA  NIDDK, Kidney Dis Branch, NIH, Bethesda, MD 20892 USA  Georgetown Univ, Dept Human Sci, Washington, DC USA  Pfizer Inc, Cambridge, MA USA  NIH, Ctr Sci Review, Bldg 10, Bethesda, MD 20892 USA  Univ Alabama Birmingham, Sch Med, Dept Anesthesiol & Perioperat Med, Birmingham, AL USA

Colegio Frontera Sur ECOSUR, Dept Sustainabil Sci, Av Centenario Km 5-5, Chetmal 77014, Quintana Roo, Mexico  Univ Autonoma Campeche, Inst Ecol Pesqueria & Oceanog Golfo Mexico EPOMEX, Campus 6,Av Heroes Nacozari 480, Campeche 24070, Campeche, Mexico  Univ Autonoma Campeche, Ctr Estudios Desarrollo Sustentable & Aprovechami, Av Heroes Nacozari 480, Campeche 24070, Campeche, Mexico  Colegio Frontera Sur ECOSUR, Dept Systemat & Aquat Ecol, Av Centenario Km 5-5, Chetmal 77014, Quintana Roo, Mexico

Dalia & David Arabov Endocrinol & Diabet Res Ctr, Div Endocrinol Diabet & Metab, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat, Tel Hashomer, Israel  Tel Aviv Univ, Sackler Sch Med, IL-6997801 Tel Aviv, Israel  Sheba Med Ctr, Endocrinol Labs, Tel Hashomer, Israel  Sheba Med Ctr, Endocrine Canc Genom Ctr, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Neonatol, Tel Hashomer, Israel  Sheba Med Ctr, Dept Obstet & Gynecol, Tel Hashomer, Israel  Hebrew Univ Jerusalem, Robert H Smith Fac Agr Food & Environm, Inst Biochem Food & Environm, Rehovot, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat Intens Care, Tel Hashomer, Israel

Animal Welfare and Behaviour Group, Bristol Veterinary School, University of Bristol, Langford BS40 5DUI, UK  b  School of Veterinary Medicine, University College Dublin, Dublin, Ireland  c  Veterinary Department, Bristol Zoological Society, Guthrie Road, Bristol BS8 3HA, UK

Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada; Robarts Research Institute, Western University, London, ON N6A 5B7, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Evergrande Center for Immunologic Diseases, Harvard Medical School and Brigham and Women's Hospital, Boston, MA 02115, USA.  Robarts Research Institute, Western University, London, ON N6A 5B7, Canada; Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Laboratoire d'Immunologie and INSERM U932, PSL University, Institut Curie, 75248 Paris Cedex 5, France.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada; Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada; 

Western Univ, Dept Microbiol & Immunol, 1151 Richmond St, London, ON N6A 5C1, Canada  Western Univ, Dept Psychiat, London, ON, Canada  Western Univ, Dept Med Biophys, London, ON, Canada  Western Univ, Dept Physiol & Pharmacol, London, ON, Canada  Western Univ, Div Clin Immunol & Allergy, Dept Med, London, ON, Canada  Western Univ, Div Gen Surg, Dept Surg, London, ON, Canada

Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Neurosci & Regenerat Me, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Dept Obstet & Gynecol, Bethesda, MD 20184 USA  Colorado State Univ, Dept Biomed Sci, Ft Collins, CO 80523 USA

School of Agriculture and Food Sciences, The University of Qld, Gatton, Qld 4343, Australia.  Currumbin Wildlife Sanctuary, Currumbin, Gold Coast, Qld 4223, Australia.  School of BioSciences, The University of Melbourne, Victoria 3010, Australia.  School of Agriculture and Food Sciences, The University of Qld, Gatton, Qld 4343, Australia. Electronic address: t.keeley@uq.edu.au.

Zoological Institute, Technische Universitat Braunschweig, Mendelssohnstrasse 4, 38106 Braunschweig, Germany. Electronic address: katharinaruthsatz@gmail.com.  Zoological Institute, Technische Universitat Braunschweig, Mendelssohnstrasse 4, 38106 Braunschweig, Germany.  Eawag & ETH Zurich,Uberlandstrasse 133, 8600 Dubendorf, Switzerland.

Columbia Univ, Dept Psychiat, Med Ctr, New York, NY 10027 USA  New York State Psychiat Inst & Hosp, Res Fdn Mental Hyg, New York, NY 10032 USA  European Mol Biol Lab, Mouse Biol Unit, Monterotondo, Italy  Keio Univ, Sch Med, Dept Neuropsychiat, Tokyo, Japan

Univ Coimbra, CNC Ctr Neurosci & Cell Biol, P-3000517 Coimbra, Portugal  Univ Coimbra, IBILI Fac Med, P-3000548 Coimbra, Portugal  Univ Fed Santa Catarina UFSC, Dept Biochem, Florianopolis, SC, Brazil  Univ Coimbra, Fac Pharm, P-3000517 Coimbra, Portugal



Sapienza Univ Rome, Dept Physiol & Pharmacol, Ple A Moro 5, I-00185 Rome, Italy  Univ Calgary, Hotchkiss Brain Inst, Dept Cell Biol & Anat, Calgary, AB T2N 4N1, Canada  Univ Calgary, Hotchkiss Brain Inst, Dept Psychiat, Calgary, AB T2N 4N1, Canada  Univ Rome Tre, Dept Sci, Sect Biomed Sci & Technol, I-00146 Rome, Italy  Santa Lucia Fdn, Neurobiol Behav Lab, I-00143 Rome, Italy

Univ Sydney, ANZAC Res Inst, Adrenal Steroid Grp, Sydney, NSW, Australia  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Univ Sydney, ANZAC Res Inst, Bone Res Program, Sydney, NSW, Australia  Univ Sydney, Concord Clin Sch, Sydney, NSW, Australia  Northwestern Polytech Univ, Sch Life Sci, Inst Special Environm Biophys, Key Lab Space Biosci & Biotechnol, Xian, Shaanxi, Peoples R China  Concord Hosp, Dept Endocrinol & Metab, Sydney, NSW, Australia

Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Ecology, Swedish University of Agricultural Sciences, Almas Ale 8, 75007, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department Sensory and Sensorimotor Systems, Max Planck Institute for Biological Cybernetics, Max-Planck-Ring 8, 72076, Tubingen, Germany.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland.  Department of 

Univ Zurich Vetsuisse, Inst Pharmacol & Toxicol, Zurich, Switzerland  Boehringer Ingelheim Pharma GmbH & Co KG, Dept CNS Discovery Res, Biberach, Germany  Univ Zurich, Neurosci Ctr Zurich, Zurich, Switzerland  Swiss Fed Inst Technol, Zurich, Switzerland

Univ Zurich Vetsuisse, Inst Pharmacol & Toxicol, Zurich, Switzerland  Univ Zurich, Neurosci Ctr Zurich, Zurich, Switzerland  Swiss Fed Inst Technol, Zurich, Switzerland  Icahn Sch Med Mt Sinai Hosp, Dept Neurol, New York, NY USA  Swiss Fed Inst Technol, Funct Genom Ctr Zurich, Zurich, Switzerland  Univ Zurich, Zurich, Switzerland  IRCCS Fatebenefratelli San Giovanni Dio, Biol Psychiat Unit, Brescia, Italy  Univ Milan, Dept Pharmacol & Biomol Sci, Milan, Italy

Ist Italiano Tecnol, Genet Cognit Lab, Neurosci Area, Genoa, Italy  Boehringer Ingelheim Pharma GmbH & Co KG, Cent Nervous Syst Dis Res, Biberach, Germany  Italian Natl Res Council CNR, Neurosci Inst, Padua, Italy  Univ Padua, Dept Biomed Sci, Padua, Italy  Weizmann Inst Sci, Dept Neurobiol, Rehovot, Israel

Univ Washington, Dept Psychiat & Behav Sci, Seattle, WA 98195 USA  Univ Washington, Grad Program Neurosci, Seattle, WA 98195 USA  Univ Washington, Dept Pharmacol, Seattle, WA 98195 USA  Univ Washington, Dept Med, Seattle, WA USA  VA Puget Sound Hlth Care Syst, VA Northwest Geriatr Res Educ & Clin Ctr, Seattle, WA 98108 USA  VA Puget Sound Hlth Care Syst, VA Northwest Mental Illness Res Educ & Clin Ctr, Seattle, WA 98108 USA

Danone Nutricia Res, Utrecht, Netherlands  Univ Groningen, Groningen Inst Evolutionary Life Sci, GELIFES, Groningen, Netherlands  Univ Groningen, Univ Med Ctr Groningen, Dept Pediat, Groningen, Netherlands

Univ N Carolina, Bowles Ctr Alcohol Studies, Chapel Hill, NC 27599 USA  Univ N Carolina, Neurosci Curriculum, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Psychiat, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Pharmacol, Chapel Hill, NC 27599 USA  Wake Forest Sch Med, Dept Physiol & Pharmacol, Winston Salem, NC 27157 USA

Univ Maryland, Dept Anat & Neurobiol, Sch Med, 20 Penn St,HSF2,S218, Baltimore, MD 21201 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI USA  Univ Calif Los Angeles, Dept Pediat, Div Gastroenterol & Nutr, Mattel Childrens Hosp, Los Angeles, CA USA  Univ Calif Los Angeles, David Geffen Sch Med, Los Angeles, CA 90095 USA  Univ Michigan, Div Metab Endocrinol & Diabet, Ann Arbor, MI USA

Rutgers State Univ, Ernest Mario Sch Pharm, Susan Lehman Cullman Lab Canc Res, Dept Biol Chem, Piscataway, NJ USA  UMDNJ RWJMS, Environm & Occupat Hlth Sci Inst, Piscataway, NJ USA  Rutgers State Univ, Dept Psychol, Piscataway, NJ USA

Kindai Univ, Res Inst Tradit Asian Med, Div Mol Brain Sci, Osaka 5898511, Japan  Kindai Univ, Res Inst Tradit Asian Med, Div Women Med, Osaka 5898511, Japan  Osaka Prefectural Hosp Org, Osaka, Osaka 5418567, Japan

Department of Animal Science, Science and Research Branch, Islamic Azad University, Tehran, Iran  Department of Animal Science, Varamin-Pishva Branch, Islamic Azad University, Varamin, Iran  Animal Science Research Institute of Iran, Agricultural Research, Education and Extension Organization, Karaj, Iran.

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Univ, Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Swiss Fed Inst Technol, Inst Mol Hlth Sci, CH-8093 Zurich, Switzerland  Natl Taiwan Univ, Coll Med, Dept Biomed Engn, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Engn, Taipei 100, Taiwan  Rockefeller Univ, Electron Microscopy Resource Ctr, New York, NY 10065 USA  Howard Hughes Med Inst, Janelia Res Campus, Ashburn, VA 20147 USA  Harvard Med Sch, Joslin Diabet Ctr, Sect Integrat Physiol & Metab, Boston, MA 02215 USA  Natl Taiwan Univ Hosp, Dept Dermatol, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Taipei 100, Taiwan  Natl Taiwan Univ, Res Ctr Dev Biol & Regenerat Med, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Grad Inst Clin Med, Taipei 100, Taiwan  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA

Suny Downstate Med Ctr, Sch Grad Studies, 450 Clarkson Ave,MSC 41, Brooklyn, NY 11203 USA  Suny Downstate Med Ctr, Dept Physiol & Pharmacol, 450 Clarkson Ave,Mail Stop 29, Brooklyn, NY 11203 USA  Icahn Sch Med Mt Sinai, Dept Psychiat & Neurosci, Hess Ctr Sci & Med Bldg, 1470 Madison Ave, New York, NY 11029 USA

US Environm Protect Agcy, Ctr Publ Hlth & Environm Assessment, Publ Hlth & Integrated Toxicol Div, 109 TW Alexander Dr, Durham, NC 27709 USA  Metabolon Inc, Durham, NC USA  Oak Ridge Inst Sci & Educ, Durham, NC USA  ICF Inc, Durham, NC USA

Bulent Ecevit Univ, Fac Arts & Sci, Dept Biol, Farabi Campus, TR-67100 Incivez, Zonguldak, Turkey  Dokuz Eylul Univ, Dept Biol, Fac Sci, Tinaztepe Campus, TR-35390 Izmir, Turkey  Middle East Tech Univ, Fac Arts & Sci, Dept Biol Sci, TR-06800 Ankara, Turkey  Bielefeld Univ, Dept Anim Behav, Morgenbreede 45, D-33615 Bielefeld, Germany

VA San Diego Healthcare Syst, 3350 La Jolla Village Dr, San Diego, CA 92161 USA  NIDA, Intramural Res Program, Baltimore, MD USA  Univ Calif San Diego, Skaggs Sch Pharm & Pharmaceut Sci, San Diego, CA 92103 USA  Scripps Res Inst, Dept Neurosci, La Jolla, CA 92037 USA  Univ Calif San Diego, Dept Anesthesiol, San Diego, CA 92103 USA

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA.  Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA; Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Kresge Hearing Research Institute and Department of Otolaryngology - Head and Neck Surgery, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: adae@umich.edu.

Univ Michigan, Dept Internal Med, Div Metab Endocrinol & Diabet, Ann Arbor, MI 48109 USA  Univ Michigan, Mol & Behav Neurosci Inst, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Internal Med, Div Pulm & Crit Care Med, Ann Arbor, MI 48109 USA

Department of Neuroscience, Karolinska Institutet, Stockholm, Sweden. Correspondence: Dr S Spulber or Professor S Ceccatelli, Department of Neuroscience, Karolinska Institutet,Retzius väg 8, 17177 Stockholm, Sweden

Oak Ridge Institute for Science and Education, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Cardiopulmonary Immunotoxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Neuroendocrine Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Reproductive and Developmental Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.

Laboratory of Neuroscience, Department of Biology, Faculty of Science, Toho University, 2-2-1 Miyama, Funabashi 274-8510, Japan.  Department of Functional Morphology, Shonan University of Medical Sciences, 16-48 Kamishinano, Totsuka-ku, Yokohama 244-0806, Japan.  Institute of Health and Sport Sciences and Tsukuba International Academy for Sport Studies (TIAS2.0), University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8574, Japan.

Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14850 USA  Cornell Univ, Cornell Lab Ornithol, Ithaca, NY 14850 USA  Univ Sorbonne Paris Nord, Lab Ethol Expt & Comparee, LEEC, UR 4443, F-93430 Villetaneuse, France  Univ Tennessee, Dept Biol Geol & Environm Sci, Chattanooga, TN 37403 USA  Franklin & Marshall Coll, Dept Biol, Lancaster, PA 17604 USA  Towson Univ, Dept Biol Sci, Towson, MD 21252 USA  Univ Colorado, Dept Ecol & Evolutionary Biol, Boulder, CO 80302 USA

Ehime Univ, Grad Sch Med, Dept Mol & Cellular Physiol, Toon, Ehime, Japan  Ehime Univ, Adv Res Support Ctr, Div Analyt Biomed, Toon, Ehime, Japan  Ehime Univ, Grad Sch Med, Dept Anesthesia & Perioperat Med, Toon, Ehime, Japan

Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany.  Institute of Medical Microbiology, Jena University Hospital, 07743 Jena, Germany.  Georg Speyer Haus, Institute for Tumor Biology and Experimental Therapy, 60596 Frankfurt am Main, Germany.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany Faculty of Medicine, Friedrich Schiller University, 07743 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, 75 Francis St, Boston, MA 02115 USA  Harvard Med Sch, Brigham & Womens Hosp, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Stanford Univ, Dept Pathol, Stanford, CA 94305 USA  MIT, Howard Hughes Med Inst, Dept Biol, Cambridge, MA USA  MIT, Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Ohio State Univ, Dept Neurol, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Comprehens Canc Ctr, Pelotonia Inst Immunooncol, Columbus, OH 43210 USA  Polish Acad Sci, Inst Phys Chem, Int Eye Res, Warsaw, Poland  Westlake Univ, Sch Life Sci, Key Lab Growth Regulat & Translat Res Zhejiang Pr, Hangzhou, Peoples R China  Westlake Lab Life Sci & Biomed, Hangzhou, Peoples R China  Inst Basic Med Sci, Westlake Inst Adv Study, Lab Syst Immunol, Hangzhou, Peoples R China  Genentech Inc, 1 DNA Way, San Francisco, CA 94080 USA  Sunnybrook 

Department of Animal Sciences, Purdue University, West Lafayette, Indiana, United States of America.  Neurotherapeutics Lab, Pharmaceutical Engineering and Technology, Indian Institute of Technology (Banaras Hindu University), Varanasi, India.  Bindley Bioscience Center, Purdue University, West Lafayette, Indiana, United States of America.  Department of Biological Sciences, Purdue University, West Lafayette, Indiana, United States of America.

Sinhgad Inst Pharmaceut Sci, Dept Pharmacol, Lonavala 410401, Maharashtra, India  Sinhgad Inst Pharm, Dept Pharmacol, Pune, Maharashtra, India  Nirma Univ, Inst Pharm, Dept Pharmacol, Ahmadabad 382481, Gujarat, India

Sinhgad Inst Pharmaceut Sci, Dept Pharmacol, Lonavala 410401, Maharashtra, India  Nirma Univ, Inst Pharm, Dept Pharmacol, Sarkhej Gandhinagar Highway, Ahmadabad 382481, Gujarat, India  Astec Life Sci, Res & Dev, Bombay, Maharashtra, India

Sinhgad Inst Pharmaceut Sci, Dept Pharmacol, Pune 410401, Maharashtra, India  Nirma Univ, Inst Pharm, Dept Pharmacol, Ahmadabad 382481, Gujarat, India  RMD Inst Pharmaceut Educ & Res, Pune 411019, Maharashtra, India  Astec Life Sci, Res & Dev, Mumbai 421203, Maharashtra, India  PESs Modern Coll Pharm, Dept Pharmaceut Chem, Pune 411044, Maharashtra, India

Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA.  Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism, Joan and Sanford I. Weill Department of Medicine, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Department of Medicine, Division of Endocrinology, Stanford University, Stanford, CA, USA; VA Palo Alto Health Care System, Palo Alto, CA 94305, USA.  Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA; Department of Bioengineering, Stanford University, Stanford, CA 94305, USA; Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA; Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism



Environmental Health Science and Research Bureau, Health Canada, Ottawa, Ontario, K1A 0K9, Canada.  Biologic and Radiopharmaceutical Drugs Directorate, Centre for Biologics Evaluation, Health Canada, Ottawa, Ontario, K1A 0K9, Canada.  Environmental Health Science and Research Bureau, Health Canada, Ottawa, Ontario, K1A 0K9, Canada; Department of Biochemistry, Microbiology and Immunology, Faculty of Medicine, University of Ottawa, Ottawa, Ontario, K1H 8M5, Canada. Electronic address: errol.thomson@canada.ca.

Hokkaido Univ, Grad Sch Life Sci, Sapporo, Hokkaido 0608589, Japan  Okayama Univ, Grad Sch Environm & Life Sci, Okayama 7008530, Japan  Yamaguchi Univ, Grad Sch Med, Ube, Yamaguchi 7558505, Japan  Univ Ulm, Dept Pediat & Adolescent Med, D-89075 Ulm, Germany  Hokkaido Univ, Res Fac Agr, Lab Food Biochem, Kita Ku, Kita 9 Nishi 9, Sapporo, Hokkaido 0608589, Japan

Pontifical Catholic Univ Rio Grande do Sul PUCRS, Sch Hlth & Life Sci, Grad Program Psychol, Porto Alegre, RS, Brazil  Pontifical Catholic Univ Rio Grande do Sul PUCRS, Brain Inst InsCer, Dev Cognit Neurosci Lab, Porto Alegre, RS, Brazil  Univ Milan, Dept Pharmacol & Biomol Sci, Milan, Italy

Air Force Res Lab, ORISE, Oak Ridge, TN USA  Henry M Jackson Fdn Adv Mil Med HJF, Wright Patterson AFB, OH USA  Air Force Res Lab 711 HPW RHXJ, Mol Mech Branch, 711 Human Performance Wing, Human Ctr ISR Div,Airman Syst Directorate, Wright Patterson AFB, OH 45433 USA

Department of Biology, The Pennsylvania State University, Mueller Laboratory, University Park, PA, 16802, USA  clhtylan@gmail.com    Department of Entomology, The Pennsylvania State University, Agriculture Science and Industries Building, University Park, PA, 16802, USA

Univ Nacl Colombia, Sch Med, Bogota, Colombia  Univ Massachusetts, Dept Psychol & Brain Sci, Neurosci & Behav Program, Amherst, MA USA  Univ Los Andes, Dept Psychol, Neurosci & Behav Lab, Bogota, Colombia  Univ Nacl Colombia, Fac Vet Med & Anim Sci, Dept Anim Hlth, Bogota, Colombia

Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14853 USA  Cornell Lab Ornithol, Ithaca, NY 14850 USA  Cellular Tracking Technol, Rio Grande, NJ USA  Conservat Sci Global, West Cape May, NJ USA

Departments of Endocrinology, Diabetes and Metabolism, Fujita Health University Graduate School of Medicine, Toyoake 470-1192, Japan.  Department of Endocrinology, Hekinan City Hospital, Hekinan 447-8502, Japan.  Department of Clinical Oncology and Chemotherapy, Nagoya University Hospital, Nagoya 466-8550, Japan.  Department of Endocrinology, Research Institute of Environmental Medicine, Nagoya University, Nagoya 464-8601, Japan.  Department of Endocrinology, Nagoya University Graduate School of Medicine, Nagoya 466-8550, Japan.  Division of Diabetes, Department of Internal Medicine, Aichi Medical University School of Medicine, Nagakute 480-1195, Japan.  The Division of Diabetes, Clinical Nutrition and Endocrinology, Kansai Electric Power Hospital, Osaka 553-0003, Japan.  Yutaka Seino Distinguished Center for Diabetes Research, Kansai Electric Power Medical Research Institute, Kobe 650-0047, Japan.  Department of Diabetes, Endocrinology and Metabolism, Gifu University Graduate School of Medicine, Gifu 501-119

VIB, Ctr Inflammat Res, B-9000 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9000 Ghent, Belgium  Univ Ghent, Ghent Gut Inflammat Grp GGIG, B-9000 Ghent, Belgium  Univ Ghent, Dept Rheumatol, B-9000 Ghent, Belgium  Katholieke Univ Leuven, Dept Chron Dis & Metab Endocrinol, Leuven, Belgium  Chiba Univ, Grad Sch Med, Dept Immunol, Chiba, Japan  VIB, Ctr Med Biotechnol, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Cytokine Receptor Lab CRL, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Translat Nucl Receptor Res Lab, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium

VIB Ctr Inflammat Res, Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, Ghent, Belgium  Tech Univ Dresden, Inst Clin Chem & Lab Med, Dept Clin Pathobiochem, Dresden, Germany  Tech Univ Dresden, DFG Res Ctr, Dresden, Germany  Tech Univ Dresden, Cluster Excellence Regenerat Therapies Dresden, Dresden, Germany  Univ Eastern Finland, Inst Biomed, Kuopio, Finland  Univ Antwerp, Dept Biomed Sci, Univ Pl, Antwerp, Belgium  VIB Ctr Canc Biol, Ctr Canc Biol, Metabol Expertise Ctr, Leuven, Belgium  Katholieke Univ Leuven, Metabol Expertise Ctr, Dept Oncol, Leuven, Belgium  VIB Ctr Med Biotechnol, Translat Nucl Receptor Res Lab, Ghent, Belgium  Univ Ghent, Dept Biomol Med, Ghent, Belgium

VIB, VIB Ctr Inflammat Res, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9052 Ghent, Belgium  Univ Eastern Finland, Inst Biomed, Kuopio 70210, Finland  Univ Ghent, Dept Basic & Appl Med Sci, B-9000 Ghent, Belgium  Vrije Univ Brussel VUB, Liver Cell Biol Res Grp, B-1090 Brussels, Belgium  Inst Gulbenkian Ciencias, P-2780156 Oeiras, Portugal  Friedrich Schiller Univ, Jena Univ Hosp, Dept Anesthesiol & Intens Care Med, D-07743 Jena, Germany  Jena Univ Hosp, Inst Infect Dis & Infect Control, Dept Anesthesiol & Intens Care Med, D-07749 Jena, Germany  Jena Univ Hosp, Ctr Sepsis Control & Care, D-07749 Jena, Germany  Katholieke Univ Leuven, Dept Oncol, Lab Angiogenesis & Vasc Metab, VIB Ctr Canc Biol,VIB, B-3000 Leuven, Belgium  Katholieke Univ Leuven, Leuven Canc Inst LKI, VIB, VIB Ctr Canc Biol, B-3000 Leuven, Belgium  Aarhus Univ, Dept Biomed, Lab Angiogenesis & Vasc Heterogene, DK-8000 Aarhus, Denmark  Sun Yat Sen Univ, Zhongshan Ophthalm Ctr, State Key Lab Ophthalmol, Guangzhou, Guangdong, Peoples

Inst Politecn Nacl, Dept Fisiol, Escuela Nacl Ciencias Biol, Wilfrido Massieu Esq Manuel Stampa S-N Col Nueva, Mexico City 07738, DF, Mexico  Inst Nacl Psiquiatria Ramon de la Fuente Muniz, Lab Farmacol Conductual, Direcc Invest Neurociencias, Calzada Mexico Xochimilco 101 Col San Lorenzo, Mexico City 14370, DF, Mexico

Neuroscience Graduate Program, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Hotchkiss Brain Institute, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Mathison Centre for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Departments of Cell Biology & Anatomy and Psychiatry, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Department of Psychology, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.

Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14853 USA  Cornell Lab Ornithol, Ithaca, NY 14850 USA  Franklin & Marshall Coll, Dept Biol, Lancaster, PA 17604 USA  Univ Kentucky, Dept Biol, Lexington, KY 40506 USA

Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Internal Med, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Obstet & Gynecol, Ann Arbor, MI 48109 USA

Univ British Columbia, Dept Biol, Kelowna, BC, Canada  Univ Colorado, Inst Arctic & Alpine Res, Boulder, CO 80309 USA  Univ Colorado, Dept Ecol & Evolutionary Biol, Boulder, CO 80309 USA  Warren Wilson Coll, Dept Biol, Asheville, NC USA  Warren Wilson Coll, Dept Environm Studies, Asheville, NC USA

Yale Univ, Sch Med, Dept Psychiat, New Haven, CT 06520 USA  NYU, Dept Radiol, Sch Med, Bernard & Irene Schwartz Ctr Biomed Imaging, 560 1St Ave, New York, NY 10016 USA  Texas Christian Univ, Dept Psychol, Ft Worth, TX 76129 USA

Creighton Univ, Sch Med, Dept Biomed Sci, Omaha, NE 68178 USA  Creighton Univ, Sch Med, Dept Pharmacol & Neurosci, Omaha, NE USA  Univ Magdeburg, Med Fac, Inst Anat, Magdeburg, Germany  Boys Town Natl Res Hosp, Dev Auditory Physiol, Omaha, NE 68131 USA  Ulm Univ, Sch Med, Neurol Dept, Clin Neuroanat Sect, Ulm, Germany  Ulm Univ, Sch Med, Neurol Dept, Ctr Biomed Res,Clin Neuroanat Sect, Helmholtzstr 8-1, D-89081 Ulm, Germany  Univ Minnesota, Dept Speech Language Hearing Sci, Minneapolis, MN USA

Univ Colorado, Dept Ecol & Evolutionary Biol, Ramaley N122, Boulder, CO 80309 USA  Univ Colorado, Inst Arctic & Alpine Res, 4001 Discovery Dr,SEEC N202, Boulder, CO 80309 USA  Univ Colorado, Dept Ecol & Evolutionary Biol, 4001 Discovery Dr,SEEC N202, Boulder, CO 80309 USA

Department of Ecology and Evolutionary Biology, University of Colorado, Boulder, CO 80309-0334, USA.  School of Nutrition and Health Promotion and School of Life Sciences, Arizona State University, Tempe, AZ 85287, USA.

Univ Calif Berkeley, Integrat Biol, Berkeley, CA 94720 USA  Univ Calif Berkeley, Helen Wills Neurosci Inst, Berkeley, CA 94720 USA  Univ Montana, Biol Sci, Missoula, MT 59812 USA  Peking Union Med Coll, Beijing, Peoples R China  Univ Calif Davis, Mol Cellular & Integrat Physiol, Davis, CA 95616 USA

Ludwig Maximilians Univ Munchen, Fac Vet Med, Dept Vet Sci, Chair Anim Welf Anim Behav Anim Hyg & Anim Husb, Vet Str 13-R, D-80539 Munich, Germany  Ludwig Maximilians Univ Munchen, Fac Vet Med, Dept Vet Sci, Chair Anim Physiol, Vet Str 13, D-80539 Munich, Germany  Stat Consulting Sci & Res, Grosse Seestr 8, D-13086 Berlin, Germany

CALTECH, Div Biol & Biol Engn, Pasadena, CA 91125 USA  Natl Cheng Kung Univ, Coll Med, Dept Physiol, Tainan, Taiwan  Natl Cheng Kung Univ, Coll Med, Inst Basic MedicalSci, Tainan, Taiwan  CALTECH, Div Chem & Chem Engn, Pasadena, CA 91125 USA

Shenyang Pharmaceut Univ, Sch Life Sci & Biopharmaceut, Shenyang 110016, Liaoning, Peoples R China  Yantai Univ, Sch Pharm, Yantai 264003, Shandong, Peoples R China  State Key Lab Long Acting & Targetin Drug Deliver, Yantai 264003, Shandong, Peoples R China  Shandong Luye Pharmaceut Co Ltd, Yantai 264003, Shandong, Peoples R China

Univ Calif San Diego, Sch Med, Dept Reprod Med, La Jolla, CA 92093 USA  Univ Calif San Diego, Sch Med, Ctr Reprod Sci & Med, La Jolla, CA 92093 USA  Univ Virginia, Sch Med, Ctr Res Reprod, Charlottesville, VA 22908 USA

Peoples Hosp Longhua Shenzhen, Dept Spinal Surg, Shenzhen, Guangdong, Peoples R China  Northwestern Polytech Univ, Sch Life Sci, Xian, Shaanxi, Peoples R China  Northwestern Polytech Univ Shenzhen, Res & Dev Inst, Shenzhen, Guangdong, Peoples R China  Northwestern Polytech Univ, Key Lab Space Biosci & Biotechnol, Xian, Shaanxi, Peoples R China

Department of Biological Sciences, Auburn University, 101 Rouse Life Science Building, Auburn, AL 36849, USA.  Department of Biology, Norwegian University of Science and Technology, NO-7491 Trondheim, Norway.  Department of Population Health, University of Georgia, 589 D.W. Brooks Drive, Athens, GA 30602, USA.  School of Kinesiology, Auburn University, 301 Wire Road, Auburn, AL 36849, USA.

Rutgers State Univ, Dept Psychol, Behav & Syst Neurosci, 152 Frelinghuysen Rd, Piscataway, NJ USA  Univ Calif San Francisco, Neurosci Grad Program, 675 Nelson Rising Ln, San Francisco, CA 94143 USA

Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Division of Cancer Pathophysiology, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Cellular Function Analysis, Research Promotion Headquarters, Fujita Health University, 1-98 Dengakugakubo, Kutsukake-Cho, Toyoake, Aichi, 470-1192, Japan.  Institute for Advanced Life Sciences, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Laboratory of Biofunctional Science, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Department of Immune Medicine, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 14

Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China.  Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China. Electronic address: yuan.han@fdeent.org.  Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China. Electronic address: wenxian.li@fdeent.org.

Department of Pharmacy, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.  Department of Pharmacology, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Hotchkiss Brain Institute and Mathison Center for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, Alberta, Canada.  Department of Cell Biology and Anatomy & Psychiatry, University of Calgary, Calgary, Alberta, Canada.  Department of Pharmacology, Faculty of Pharmacy, Ziauddin University, Karachi, Pakistan.  Department of Psychiatry, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Department of Chemistry, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.

Univ Newcastle, Sch Biomed Sci & Pharm, Callaghan, NSW, Australia  Univ Newcastle, Prior Res Ctr Stroke & Brain Injury, Callaghan, NSW, Australia  Hunter Med Res Inst, Newcastle, NSW, Australia  NHMRC Ctr Res Excellence Stroke Rehabil & Brain R, Heidelberg, Vic, Australia  Univ Newcastle, Sch Elect Engn & Comp Sci, Callaghan, NSW, Australia

Univ Newcastle, Sch Biomed Sci & Pharm, Callaghan, NSW, Australia  Univ Newcastle, Prior Res Ctr Stroke & Brain Injury, Callaghan, NSW, Australia  Hunter Med Res Inst, Newcastle, NSW, Australia  NHMRC Ctr Res Excellence Stroke Rehabil & Brain R, Parkville, Vic, Australia  Univ Newcastle, Sch Elect Engn & Comp Sci, Callaghan, NSW, Australia

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  MIT, Dept Biol, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Dermatol, Cutaneous Biol Res Ctr, Charlestown, MA USA  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Univ Fed Minas Gerais, Inst Biol Sci, Belo Horizonte, MG, Brazil  Boston Childrens Hosp, Stem Cell Program, Boston, MA USA  Boston Childrens Hosp, Div Hematol Oncol, Boston, MA USA  Harvard Med Sch, Dana Farber Canc Inst, Boston, MA 02115 USA  Howard Hughes Med Inst, Chevy Chase, MD USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pharmacol, CRID, Ribeirao Preto, Brazil



Univ Alabama Birmingham, Div Nephrol, Dept Med, Birmingham, AL 35294 USA  Univ Alabama Birmingham, Div Mol & Cellular Pathol, Dept Pathol, Birmingham, AL 35294 USA  Univ Alabama Birmingham, Dept Psychiat & Behav Neurobiol, Birmingham, AL 35294 USA

Peking Univ First Hosp, Dept Resp & Crit Care Med, Beijing 100034, Peoples R China  Univ Penn, Ctr Sleep & Circadian Neurobiol, Dept Med, Philadelphia, PA 19104 USA  Univ Penn, Inst Diabet Obes & Metab, Philadelphia, PA 19104 USA  Univ Penn, Dept Physiol, Perelman Sch Med, Philadelphia, PA 19104 USA

Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Laboratoire d'Ethologie Experimentale et Comparee, LEEC, Universite Sorbonne Paris Nord, UR 4443, 93430 Villetaneuse, France. Electronic address: cedric.zimmer@univ-paris13.fr.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Cornell Lab of Ornithology, Ithaca, NY 14850, USA.  Department of Biology, Franklin and Marshall College, Lancaster, PA 17604, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA; Department of Biology, University of Oklahoma, Norman, OK 73019, USA.  Biological Sciences, University of Alaska Anchorage, Anchorage, AK 99508, USA.  Department of Biological Sciences, Towson University, Towson, MD 21252, USA.

Ben Gurion Univ Negev, Minist Hlth, Fac Hlth Sci, Anxiety & Stress Res Unit, Beer Sheva, Israel  Ben Gurion Univ Negev, Dept Mech Engn, Beer Sheva, Israel  Ben Gurion Univ Negev, Soroka Med Ctr, Dept Neurol, Headache Clin, Beer Sheva, Israel  Univ Cent Florida, Inst Exercise Physiol & Wellness Sport & Exercise, Orlando, FL 32816 USA

Charles Univ Prague, Dept Pathol Physiol, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Neurodegenerat Disorders, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Dept Physiol, Fac Med, Plzen, Czech Republic  Charles Univ Prague, Mitochondrial Lab, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Tumor Biol, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Dept Biol, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Prote, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic

Consejo Nacl Invest Cient & Tecn, CCT CENPAT, Ctr Estudio Sistemas Marinos CESIMAR, Blvd Brown 2915,U9120ACV, Puerto Madryn, Chubut, Argentina  Oregon State Univ, Marine Mammal Inst, Dept Fisheries & Wildlife, Geospatial Ecol Marine Megafauna Lab, 2030 SE Marine Sci Dr, Newport, OR 97365 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Univ Nacl Patagonia, Blvd Brown 3150,U9120ACV, Puerto Madryn, Chubut, Argentina  Alfred Wegener Inst, Chem Okol, Helmholtz Zentrum Polar & Meeresforsch, Handelshafen 12, D-27570 Bremerhaven, Germany  George Mason Univ, 1500 Remount Rd, Front Royal, VA 22630 USA  Smithsonian Mason Sch Conservat, 1500 Remount Rd, Front Royal, VA 22630 USA  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376,U9120ACV, Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Karen C Drayer Wildlife Hlth Ctr, Sch Vet Med, 1089 Vet Med Dr,VM3B Ground Floor, Davis, CA 95616 USA  No Arizona Univ, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86011 USA

Anderson Cabot Ctr Ocean Life, New England Aquarium, Cent Wharf, Boston, MA 02110 USA  North Slope Borough, Dept Wildlife Management, POB 69, Barrow, AK 99723 USA  Univ Alaska Fairbanks, Inst Arctic Biol, 902 N Koyukuk Dr, Fairbanks, AK 99775 USA

Department of Obstetrics and Gynecology, University of Kentucky College of Medicine, Lexington, KY, USA.  Department of Pharmacology and Nutritional Sciences, University of Kentucky College of Medicine, Lexington, KY, USA.  Department of Obstetrics and Gynecology, The Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden.  Stockholm IVF, Stockholm, Sweden.  Bluegrass Fertility Center, Lexington, KY, USA.

Uniformed Serv Univ Hlth Sci, Daniel K Inouye Grad Sch Nursing, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Study Traumat Stress, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Dept Radiol & Radiol Sci, Biomed Res Imaging Core BRIC, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, FE Hebert Sch Med, Dept Psychiat, Bethesda, MD 20814 USA

Swarthmore Coll, Dept Biol, 500 Coll Ave, Swarthmore, PA 19081 USA  Univ Minnesota, Dept Ecol Evolut & Behav, 1479 Gortner Ave, St Paul, MN 55108 USA  Univ Minnesota, Grad Program Neurosci, 321 Church St SE, Minneapolis, MN 55455 USA  Vassar Coll, Dept Biol, 124 Raymond Ave, Poughkeepsie, NY 12604 USA

University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada. Electronic address: cbottin@uwo.ca.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada.  Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada; University of Western Ontario, Department of Psychology, 1151 Richmond St., London, Ontario N6A 5C2, Canada.

SeaWorld Pk & Entertainment Inc, SeaWorld & Busch Gardens Species Preservat Lab, San Diego, CA 92109 USA  Inst Conservat Res, San Diego Zoo Global, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWorld Calif, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWord Texas, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWorld Florida, Orlando, FL USA  SeaWorld Pk & Entertainment Inc, Orlando, FL USA  Taronga Conservat Soc Australia, Sydney, NSW, Australia

Univ Washington, Dept Biol, Box 351800, Seattle, WA 98195 USA  Chinese Acad Sci, Northwest Inst Plateau Biol, Qinghai Key Lab Anim Ecol Genom, 23 Xinning Rd, Xining 810008, Qinghai, Peoples R China  Museum Nat Resources Qinghai Prov, Xining 810008, Qinghai, Peoples R China  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, 17101 Point Lena Loop Rd, Juneau, AK 99801 USA

Mpala Res Ctr, Res, Nanyuki, Laikipia, Kenya  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Kenyatta Univ, Dept Environm Sci, Nairobi, Kenya  Smithsonian Conservat Biol Inst, Endocrine Lab, Front Royal, VA USA  Smithsonian Conservat Biol Inst, Global Hlth Program, Washington, DC USA

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Division of Intramural Research, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, NC 27709, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA. Electronic address: kodavanti.urmila@epa.gov.

Sun Yat Sen Univ, Dept Anat, Zhongshan Sch Med, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Guanghua Sch Stomatol, Guangzhou 510080, Guangdong, Peoples R China  Guangzhou Brain & Psychiat Hosp, Guangzhou, Guangdong, Peoples R China  Key Lab High Performance Comp Guangdong Prov, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Sch Pharmaceut Sci, Res Ctr Drug Discovery, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Sch Pharmaceut Sci, Inst Human Virol, Guangzhou 510080, Guangdong, Peoples R China

East Tennessee State Univ, Quillen Coll Med, Dept Biomed Sci, Johnson City, TN 37614 USA  East Tennessee State Univ, Gatton Coll Pharm, Dept Pharmaceut Sci, Johnson City, TN 37614 USA  East Tennessee State Univ, Quillen Coll Med, Dept Surg, Johnson City, TN 37614 USA  East Tennessee State Univ, Ctr Excellence Inflammat Infect Dis & Immun, Johnson City, TN 37614 USA  Univ Florida, Dept Biol, Gainesville, FL 32611 USA

Chang Gung Univ, Chang Gung Mem Hosp, Dept Neurol, Linkou Med Ctr, Taoyuan 333, Taiwan  Chang Gung Univ, Coll Med, Taoyuan 333, Taiwan  Natl Hlth Res Inst, Ctr Neuropsychiat Res, Zhunan Township 35053, Miaoli County, Taiwan  Inst Populat Hlth Sci, Natl Hlth Res Inst, Div Biostat & Bioinformat, Zhunan Township 35053, Miaoli County, Taiwan  China Med Univ, Coll Publ Hlth, Grad Inst Biostat, Taichung 44047, Taiwan

Univ N Carolina, Eshelman Sch Pharm, Div Mol Pharmaceut, Chapel Hill, NC 27599 USA  N Carolina State Univ, Dept Chem & Biomol Engn, Raleigh, NC 27695 USA  Univ N Carolina, Dept Chem, CB 3290,257 Caudill, Chapel Hill, NC 27599 USA  Univ N Carolina, Lineberger Comprehens Canc Ctr, Chapel Hill, NC 27599 USA  Univ Michigan, Dept Chem Engn, NCRC B28 G102E, Ann Arbor, MI 48109 USA  Oregon Hlth & Sci Univ, Dept Pharmaceut Sci, 2730 SW Moody Ave,Mail Code CL5CP, Portland, OR 97201 USA  Merck & Co Inc, Preclin Dev, West Point, PA 19486 USA

Shin Nippon Biomed Labs Ltd, 16-1 Minami Akasaka, Kainan, Wakayama 6420017, Japan  Kumamoto Univ, Grad Sch Pharmaceut Sci, Kumamoto, Japan  Chiba Inst Sci, Fac Pharmaceut Sci, Lab Drug Metab & Biopharmaceut, Choshi, Japan

Department of Kinesiology, University of North Carolina at Greensboro, Greensboro, NC, USA. Electronic address: t_ander2@uncg.edu.  Department of Kinesiology, University of North Carolina at Greensboro, Greensboro, NC, USA.

Prefectural Univ Hiroshima, Grad Sch Comprehens Sci Res, Shobara, Japan  Hiroshima Univ, Grad Sch Integrated Sci Life, Hiroshima, Japan  Prefectural Univ Hiroshima, Fac Life & Environm Sci, Shobara, Japan



Kyushu Univ, Fac Dent Sci, Div Oral Rehabil, Periodontal Sect, Fukuoka 812, Japan  Fukuoka Dent Coll, Dept Operat Dent & Endodontol, Sawara Ku, Fukuoka 8140193, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Clin Pharmacol, Fukuoka 812, Japan  Kyushu Univ, Lab Mol & Cellular Biochem, Fac Dent Sci, Fukuoka 812, Japan

State Key Laboratory of Agrobiotechnology, College of Biological Sciences, China Agricultural University, Beijing 100193, China.  Guizhou Provincial Key Laboratory of Pathogenesis and Drug Research on Common Chronic Diseases, Department of Physiology, College of Basic Medicine, Guizhou Medical University, Guiyang, Guizhou Province 550025, China.  Key Laboratory of Ministry of Education for Conservation and Utilization of Special Biological Resources in the Western China, College of Life Science, Ningxia University, Yinchuan 750021, China.

Univ Nebraska Med Ctr, Dept Obstet & Gynecol, Olson Ctr Womens Hlth, Omaha, NE 68198 USA  Nebraska Northwest Iowa VA Med Ctr, Omaha, NE 68105 USA  Wichita State Univ, Dept Biol Sci, Wichita, KS 67260 USA  Univ Nebraska Med Ctr, Dept Biochem & Mol Biol, Omaha, NE 68198 USA

Univ Piemonte Orientale, Dept Sci & Technol Innovat DiSIT, I-15121 Alessandria, Italy  ISA, Lab Biochem & Environm Toxicol, Sousse, Tunisia  Univ Bologna, Dept Biol Geol & Environm Sci, I-40100 Bologna, Italy  Univ Bologna, Interdept Ctr Environm Sci Res, I-48123 Ravenna, Italy

Hosp 12 Octubre, Res Inst Imas12, Grp Neurodegenerat Dis, E-28041 Madrid, Spain  Networked Biomed Res Ctr Neurodegenerat Dis CIBER, Madrid 28031, Spain  CSIC, Ctr Invest Biol, Ramiro Maeztu 9, Madrid 28040, Spain

Department of Molecular and Cellular Biology, University of California, Davis, California 95616  §  Department of Biochemistry and Molecular Biology, The Pennsylvania State University, University Park, Pennsylvania 16802  ¶  Department of Chemistry and Biochemistry, Montana State University, Bozeman, Montana 59717

Univ Genoa, Dept Pharm, Med Chem Sect, Sch Med & Pharmaceut Sci, I-16132 Genoa, Italy  Univ Genoa, Dept Expt Med, Sect Gen Pathol, Sch Med & Pharmaceut Sci, I-16132 Genoa, Italy  Univ Genoa, Dept Pharm, Sect Pharmacol & Toxicol, Sch Med & Pharmaceut Sci, I-16147 Genoa, Italy  Univ Parma, Dept Pharm, I-43124 Parma, Italy

Univ Genoa, Sch Med & Pharmaceut Sci, Med Chem Sect, Dept Pharm, Viale Benedetto 15,3, I-16132 Genoa, Italy  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Gen Pathol, Dept Expt Med, Via LB Alberti 2, I-16132 Genoa, Italy  Maastricht Univ, Sch Mental Hlth & Neurosci MHeNS, Dept Psychiat & Neuropsychol, Univ Singel 50, NL-6229 ER Maastricht, Netherlands  Columbia Univ, Taub Inst Res Alzheimers Dis & Aging Brain, Dept Pathol & Cell Biol, New York, NY 10032 USA  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Pharmacol & Toxicol, Dept Pharm, Viale Cembrano 4, I-16147 Genoa, Italy  Inst Biomed Technol & Natl Res Council, Via Fratelli Cervi 93, I-20090 Segrate, MI, Italy  Univ Genoa, Ctr Excellence Biomed Res, Viale Benedetto 15,9, I-16132 Genoa, Italy

Univ Modena & Reggio Emilia, Dept Biomed Metab & Neural Sci, Unit Endocrinol, I-41126 Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, I-41126 Modena, Italy  IRCCS Arcispedale Santa Maria Nuova, Unit Obstet & Gynecol, Reggio Emilia, Italy  Azienda USL, Dept Clin Pathol, Modena, Italy  Univ Modena & Reggio Emilia, Dept Med & Surg Sci Children & Adults, I-41126 Reggio Emilia, Italy  Azienda USL, Dept Med Endocrinol Metab & Geriatr, Modena, Italy

Sookmyung Womens Univ, Dept Biol Sci, Seoul 140742, South Korea  Ewha Womans Univ, Dept Nephrol, Seoul, South Korea  Eulji Gen Hosp, Dept Internal Med, Seoul, South Korea  Seoul Natl Univ, Coll Med, Dept Internal Med, Seoul 151, South Korea

Univ Chile, Fac Ciencias Quim & Farmaceut, Dept Bioquim & Biol Mol, Lab Microbiol, Santiago 92101, Chile  Univ San Sebastian, Fac Med & Ciencia, Santiago 92101, Chile  Inst Pasteur, Dynam Host Pathogen Interact Unit, F-75015 Paris, France

University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy. Electronic address: silvia.franzellitti@unibo.it.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy.  Department of Environmental Science, Baylor University, Waco, TX 76798, USA.  Department of Chemistry and Biochemistry, Baylor University, Waco, TX 76798, USA.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy.

Inst Hosp Mar Invest Med IMIM, Grp Recerca Infancia & Entorn, Barcelona 08003, Spain  Inst Carlos III, Programa RETICS, Red Salud Maternoinfantil & Desarrollo SAMID, Madrid, Spain  Univ Autonoma Barcelona, Dept Pediat Obstet & Ginecol & Med Prevent, Bellaterra, Spain  Serv Pediat, Barcelona, Spain

Univ Lausanne, Dept Pharmacol & Toxicol, Lausanne, Switzerland  Univ Fribourg, Dept Med Physiol, Fribourg, Switzerland  Univ Basel, Dept Pharmaceut Sci, Basel, Switzerland  Aarhus Univ, Dept Biomed, Aarhus, Denmark  INSERM, Paris, France  Univ Lausanne, Natl Ctr Competence Res Kidney Control Homeostasi, Lausanne, Switzerland  Univ Lausanne, Electron Microscopy Facil, Lausanne, Switzerland  Univ Lausanne, Dept Plant Mol Biol, Lausanne, Switzerland  Univ Lausanne, Ophthalm Hosp Jules Gonin, Lausanne, Switzerland

Washington Univ, Sch Med, Dept Internal Med, Div Infect Dis, St Louis, MO 63110 USA  Washington Univ, Sch Med, Dept Internal Med, Div Gastroenterol, St Louis, MO USA  Washington Univ, Sch Med, Div Biol & Biomed Sci, Mol Microbiol & Microbial Pathogenesis Program, St Louis, MO USA  Vet Affairs Med Ctr, John Cochran Div, St Louis, MO USA

Imperial Coll London, Acad Dept Obstet & Gynaecol, London SW10 9NH, England  Kings Coll London, Div Womens Hlth, London SE1 7EH, England  Kings Hlth Partners, Womens Hlth Acad Ctr, London SE1 7EH, England

Pusan Natl Univ, Dept Microbiol, Pusan, South Korea  Yonsei Univ, Dept Microbiol, Seoul 120749, South Korea  Yonsei Univ, Inst Immunol & Immunol Dis, Seoul 120749, South Korea  Korea Adv Inst Sci & Technol, Korea Sci Acad, Pusan, South Korea

9800 Medical Center Drive, National Center for Advancing Translational Sciences, National Institutes of Health, Bethesda, MD 20892-3375, USA.  Sigma-Aldrich Corporation, St. Louis, MO 63103, USA.  Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 10085, China.

Chinese Acad Med Sci CAMS, Inst Lab Anim Sci, Beijing 100021, Peoples R China  Peking Union Med Collage PUMC, Comparat Med Ctr, Beijing 100021, Peoples R China  Univ Maryland, Sch Med, Dept Med, Div Nephrol, Baltimore, MD 21201 USA  Univ Maryland, Sch Med, Dept Physiol, Baltimore, MD 21201 USA

Chinese Acad Sci, Inst Hydrobiol, State Key Lab Freshwater Ecol & Biotechnol, Wuhan, Hubei Province, Peoples R China  Wenzhou Med Univ, Dingli Clin Med Sch, Dept Genet, Wenzhou, Zhejiang, Peoples R China  Huanghuai Univ, Dept Bioengn, Zhumadian, Henan Province, Peoples R China  Wenzhou Med Univ, Sch Optometry & Ophthalmol, Wenzhou, Zhejiang, Peoples R China  Wenzhou Med Univ, Hosp Eye, Wenzhou, Zhejiang, Peoples R China



Washington Univ, Sch Med, Dept Med, Div Infect Dis, St Louis, MO 63110 USA  Washington Univ, Sch Med, Mol Microbiol & Microbial Pathogenesis Program, St Louis, MO 63130 USA  Vet Affairs Med Ctr, Med Serv Vet, St Louis, MO 63106 USA

Toyama Univ, Grad Sch Innovat Life Sci, Dept Mol Neurosci, Toyama 9300194, Japan  Toyama Univ, Grad Sch Med & Pharmaceut Sci, Dept Mol Neurosci, Toyama 9300194, Japan  Toyama Univ, Grad Sch Sci & Technol, Dept Life Sci & Bioengn, Toyama 9308555, Japan  Toyama Univ, Grad Sch Innovat Life Sci, Dept Life Sci & Bioengn, Toyama 9308555, Japan

Tokyo Metropolitan Inst Gerontol, Mol Regulat Aging, Tokyo, Japan  Tokyo Med & Dent Univ, Geriatr & Vasc Med, Tokyo, Japan  Fujirebio Inc, Res & Dev Div, Tokyo, Japan  Hallym Univ, Ilsong Inst Life Sci, Anyang, Gyeonggi Do, South Korea

Univ Michigan, Dept Mol & Integrat Physiol, 1150 West Med Ctr Dr, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Internal Med, 1150 West Med Ctr Dr, Ann Arbor, MI 48109 USA  Univ Michigan, Div Metab Endocrinol & Diabet, 1150 West Med Ctr Dr, Ann Arbor, MI 48109 USA

Barrett Hodgson Univ, Fac Pharm, Dept Basic Med Sci, Karachi, Pakistan  Aga Khan Univ, Dept Biol & Biomed Sci, Med Coll, Karachi, Pakistan  Univ Haripur, Haripur, Khyber Pakhtunk, Pakistan  Capital Univ Sci & Technol, Dept Pharm, Islamabad, Pakistan  Prince Sattam Bin Abdulaziz Univ, Coll Pharm, Dept Pharmacol, Al Kharj 11942, Saudi Arabia

Univ Modena & Reggio Emilia, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Modena, Italy  Univ Modena & Reggio Emilia, Int PhD Sch Clin & Expt Med CEM, Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Modena, Italy  Azienda Osped Univ Modena, Dept Med Specialties, Modena, Italy  Univ Modena & Reggio Emilia, Dept Life Sci, Modena, Italy  Azienda Osped Univ Modena, Dept Lab Med & Pathol Anat, NOCSAE, Modena, Italy  Azienda Unita Sanit Locale IRCCS Reggio Emilia, Dept Obstet & Gynaecol, ASMN, Fertil Ctr, Modena, Italy  Univ Hosp Munster, Cent Lab Facil, Munster, Germany  Univ Tours, IFCE, CNRS, INRA, F-37380 Nouzilly, France  Univ Parma, Dept Med & Surg, Unit Neurosci, Parma, Italy

Univ Modena & Reggio Emilia, NOCSAE, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Via P Giardini 1355, I-41126 Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Via G Campi 287, I-41125 Modena, Italy  Univ Parma, Dept Neurosci, Via Voltuno 39-E, I-43125 Parma, Italy  Azienda USL NOCSAE, Dept Lab Med & Pathol Anat, Via P Giardini 1355, I-41126 Modena, Italy  Alma Mater Univ Bologna, S Orsola Malpighi Hospital, Ctr Appl Biomed Res CRBA, Endocrinol Unit,Dept Med & Surg Sci, Via G Massarenti 9, I-40138 Bologna, Italy  Azienda USL NOCSAE, Dept Med Endocrinol Metab & Geriatr, Via P Giardini 1355, I-41126 Modena, Italy

Univ Balearic Isl, Res Grp Evidence Lifestyles & Hlth, Dept Fundamental Biol & Hlth Sci, Res Inst Hlth Sci IUNICS, Crta Valldemossa,Km 7-5, E-07122 Palma De Mallorca, Spain  Univ Balearic Isl, Res Grp Evidence Lifestyles & Hlth, Dept Nursing & Physiotherapy, Res Inst Hlth Sci IUNICS, Crta Valldemossa,Km 7-5, E-07122 Palma De Mallorca, Spain  Hlth Res Inst Balearic Isl IdISBa, Palma De Mallorca, Spain

Univ Modena & Reggio Emilia, Inst Obstet & Gynecol, Mother Infant Dept, I-41123 Modena, Italy  Clin Eugin Modena, I-41123 Modena, Italy  Univ Modena & Reggio Emilia, Sect Human Morphol, Dept Biomed Metab & Neural Sci, Via G Campi 287, I-41125 Modena, Italy

Univ Calif San Diego, Scripps Inst Oceanog, La Jolla, CA 92093 USA  Univ Calif San Diego, Dept Pharmacol, San Diego, CA 92103 USA  Univ Alberta, Dept Biol Sci, Edmonton, AB, Canada  Winthrop Univ, Dept Biol, Rock Hill, SC 29733 USA  James Cook Univ, Australian Res Council, Ctr Excellence Coral Reef Studies, Townsville, Qld, Australia  Univ Manchester, Fac Biol Med & Hlth, Div Cardiovasc Sci, Manchester, Lancs, England  Univ Exeter, Dept Biosci, Exeter, Devon, England

Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Centre de Recherches en Cancerologie de Toulouse (CRCT), INSERM Unite Mixte de Recherche UMR-1037, CNRS Equipe de Recherche Labellisee ERL5294, Universite de Toulouse, Toulouse, France.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Computational Chemistry, Janssen Research & Development, Janssen Pharmaceutica N. V., Turnhoutseweg 30, B-2340, Beerse, Belgium.  Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. Felix.Busque@uab.cat.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Bioinformatics, ESCI-Universitat Pompeu Fabra, Passeig Pujades 1, 08003, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Centre de Recherches Sur La Cognition Animale (CRCA), Centre de Biologie Integrative, 9 (CBI), Universite de Toulouse, CNRS, Toulouse, France. je

Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, Saint Louis, MO 63110.  International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDRB), Dhaka, Bangladesh.  Institute of Anatomy, Medical Faculty, University Duisburg-Essen, 45147 Essen, Germany.  Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110; jflecken@wustl.edu.  Molecular Microbiology and Microbial Pathogenesis Program, Division of Biology and Biomedical Sciences, Washington University School of Medicine, St. Louis, MO 63110.  Medicine Service, Veterans Affairs Medical Center, St. Louis, MO 63106.

Drexel University College of Medicine, Department of Pharmacology and Physiology, 245 N 15th Street, NCB 8119, Philadelphia, PA, 19102, USA.  Drexel University College of Medicine, Department of Pharmacology and Physiology, 245 N 15th Street, NCB 8119, Philadelphia, PA, 19102, USA. Pys26@drexel.edu.

Department of Human Nutrition and Metabolism, Hebrew University Medical School, Jerusalem, Israel.  Institute for Drug Research, Hebrew University Faculty of Medicine, Jerusalem, Israel; and.  Section of Endocrinology, Diabetes, and Metabolism, Department of Medicine, University of Illinois at Chicago College of Medicine, Chicago, Illinois.  Department of Human Nutrition and Metabolism, Hebrew University Medical School, Jerusalem, Israel; jacobb@ekmd.huji.ac.il.

Pontifical Catholic Univ Rio Grande do Sul PUCRS, Brain Inst InsCer, Dev Cognit Neurosci Lab, Porto Alegre, RS, Brazil  Louisiana State Univ, Hlth Sci Ctr, Dept Physiol, New Orleans, LA USA  Univ Queensland, Queensland Brain Inst, Brisbane, Qld, Australia  Univ Milan, Dept Pharmacol & Biomol Sci, Milan, Italy

Univ Perugia, Dept Expt Med, Piazzale Gambuli 1, I-06132 Perugia, Italy  Addex Therapeut, Chemin Aulx 14, CH-1228 Geneva, Switzerland  Univ Milano Bicocca, Dept Econ Management & Stat, Piazza Ateneo Nuovo 1, I-20126 Milan, Italy  Univ Modena & Reggio Emilia, Dept Life Sci, Via G Campi 287, I-41100 Modena, Italy

Department of Geriatrics, Respiratory Medicine, Xiangya Hospital, Central South University, Changsha, Hunan, China.  Department of Geriatrics, Respiratory Medicine, Xiangya Hospital, Central South University, Changsha, Hunan, China. qiongch@163.com.  National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Central South University, Changsha, China. qiongch@163.com.

Chinese Acad Sci, Inst Hydrobiol, State Key Lab Freshwater Ecol & Biotechnol, Wuhan, Hubei Province, Peoples R China  Univ Chinese Acad Sci, Beijing, Peoples R China  Univ London Imperial Coll Sci Technol & Med, Microbiol Sect, MRC Ctr Mol Bacteriol & Infect, London, England  Trinity Western Univ, Fac Nat & Appl Sci, Dept Biol, Langley, BC, Canada  E China Univ Sci & Technol, State Key Lab Bioreactor Engn, Shanghai 200237, Peoples R China

Kyushu Univ, Fac Dent Sci, Div Oral Rehabil, Dept Periodontol, Fukuoka, Japan  Kurume Univ, Dent & Oral Med Ctr, Sch Med, Kurume, Fukuoka, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Clin Chem & Lab Med, Fukuoka, Japan

Shanghai Diabetes Institute, Shanghai Key Laboratory of Diabetes Mellitus, Shanghai Clinical Centre for Diabetes, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical Research Center, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Department of Bariatric and Metabolic Surgery, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Institute of Metabolism and Regenerative Medicine, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Shanghai Key Laboratory of Regulatory Biology, Institute of Biomedical Sciences and School of Life Sciences, East China Normal University, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center & Shangh

Julius Maximilians Univ Wurzburg, Bioctr, Inst Physiol, Dept Neurophysiol, Rontgenring 9, D-97070 Wurzburg, Germany  Univ Med Ctr Hamburg Eppendorf, Ctr Mol Neurobiol Hamburg, Inst Synapt Physiol, D-20251 Hamburg, Germany  Univ Leipzig, Inst Biol, Dept Anim Physiol, Talstr 33, D-04103 Leipzig, Germany  Univ Leipzig, Carl Ludwig Inst Physiol, Liebigstr 27, D-04103 Leipzig, Germany  Julius Maximilians Univ Wurzburg, Bioctr, Dept Microbiol, D-97074 Wurzburg, Germany

Thomas Jefferson Univ, Dept Med, Sidney Kimmel Med Coll, Ctr Translat Med, Philadelphia, PA 19107 USA  Nanjing Univ Finance & Econ, Coll Food Sci & Engn, Nanjing 210023, Jiangsu, Peoples R China  Univ Arkansas Med Sci, Myeloma Inst, Little Rock, AR 72205 USA

Thomas Jefferson Univ, Ctr Translat Med, Dept Med, Sidney Kimmel Med Coll, 1020 Locust St, Philadelphia, PA 19107 USA  Nanjing Univ Finance & Econ, Coll Food Sci & Engn, Nanjing 210023, Jiangsu, Peoples R China

Huazhong Agr Univ, Coll Fisheries, Wuhan, Hubei, Peoples R China  Chinese Acad Sci, Inst Hydrobiol, Freshwater Ecol & Biotechnol, Wuhan, Hubei, Peoples R China  Minist Agr, Key Lab Aquaculture Dis Control, Wuhan, Hubei, Peoples R China  BC Childrens Hosp, Dept Pediat, Res Inst, Vancouver, BC, Canada  Univ British Columbia, Vancouver, BC, Canada

College of Bioengineering, Qilu University of Technology, Jinan, Shandong Province, China.  State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan, Hubei Province, China.  College of Life Science and Technology, Huazhong Agricultural Universitygrid.35155.37, Wuhan, Hubei Province, China.  School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou, Zhejiang Province, China.  School of Marine Science and Engineering, Qingdao Agricultural University, Qingdao, Shandong Province, China.  Laboratory for Marine Biology and Biotechnology, Pilot National Laboratory for Marine Science and Technology, Qingdao, Shandong Province, China.

Washington Univ, Sch Med, Dept Med, Div Infect Dis, St Louis, MO 63110 USA  Washington Univ, Sch Med, Div Biol & Biomed Sci, Mol Microbiol & Mol Pathogenesis Program, St Louis, MO 63130 USA  Vet Affairs Med Ctr, Med Serv, St Louis, MO 63106 USA  Univ Maryland, Sch Med, Inst Genome Sci, Dept Microbiol & Immunol, Baltimore, MD 21201 USA



Univ Wurzburg, Bioctr, Inst Physiol, Dept Neurophysiol, D-97070 Wurzburg, Germany  Sun Yat Sen Univ, Environm Microbi Res Ctr, Sch Environm Sci & Engn, Southern Marine Sci & Engn Guangdong Lab Zhuhai, Guangzhou 510006, Peoples R China

Sun Yat Sen Univ, Sch Environm Sci & Engn, Environm Microbi Res Ctr, Southern Marine Sci & Engn Guangdong Lab Zhuhai, Guangzhou 510006, Peoples R China  Univ Wurzburg, Bioctr, Inst Physiol, Dept Neurophysiol, D-97070 Wurzburg, Germany

Univ Miami, Sch Med, Pediat & Batchelor Childrens Res Inst, Miami, FL 33136 USA  Univ Miami, Miller Sch Med, Mol & Cellular Pharmacol, Miami, FL 33136 USA  Univ Penn, Sch Med, Dept Orthoped Surg, Philadelphia, PA 19104 USA

Mitsubishi Tanabe Pharma Corp, Sohyaku Innovat Res Div, 2-2-50 Kawagishi, Toda, Saitama 3358505, Japan  Nagoya Univ, Grad Sch Pharmaceut Sci, Dept Basic Med Sci, Nagoya, Aichi, Japan  Univ Miyazaki, Dept Pathol, Fac Med, Miyazaki, Japan

1Department of Molecular and Cellular Pharmacology, 2Interdisciplinary Stem Cell Institute, 3Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 4Bayer AG, Pharmaceuticals, Cardiology Research, Pharma Research Center, 42096 Wuppertal, Germany. 5Institute of Pharmacy, University Halle-Wittenberg, Halle, Germany. 6Interdisciplinary Stem Cell Institute, Department of Pediatrics, Division of Cardiology, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 7Department of Anesthesia, Critical Care and Pain Medicine, Anesthesia Center for Critical Care Research, Massachusetts General Hospital, Boston, Massachusetts, USA. 8Department of Pharmacology, Hannover Medical School, 30625 Hannover, Germany. 9Interdisciplinary Stem Cell Institute, Department of Medicine, Division of Cardiology, Vascular Biology Institute, Peggy and Harold Katz Family Drug Discovery Center, University of Miami Leonard M. Mill

Laboratory of Veterinary Reproduction, Tokyo University of Agriculture and Technology, Tokyo, Japan.  Western Veterinary Clinical Center, Chiba Prefectural Federated Agricultural Mutual Aid Association, Chiba, Japan.

Memphis Zoo, Dept Res & Conservat, Memphis, TN 38112 USA  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Western Univ Hlth Sci, Coll Vet Med, Pomona, CA USA  Zoo Atlanta, Dept Mammals, Atlanta, GA USA  San Diego Zoo Global, Inst Conservat Res, San Diego, CA USA  Oklahoma City Zoo & Bot Garden, Dept Conservat & Sci, Oklahoma City, OK USA  Mississippi State Univ, Coll Forestry, Dept Wildlife Fisheries & Aquaculture, Starkville, MS USA

Guru Angad Dev Vet & Anim Sci Univ, Dept Vet Gynaecol & Obstet, Ludhiana, Punjab, India  Guru Angad Dev Vet & Anim Sci Univ, Directorate Livestock Farms, Ludhiana, Punjab, India  ICAR Cent Inst Res Buffaloes, Subcampus Bir Dosanjh, Nabha, India

Univ Helsinki, Dept Prod Anim Med, Paroninkuja 20, Saarentaus 04920, Finland  Karolinska Inst, Dept Womens & Childrens Hlth, S-17164 Solna, Sweden  Karolinska Univ Hosp, S-17164 Solna, Sweden  Vet Clin Mantsala, Mantymaentie 3, Montsala 04600, Finland  Univ Helsinki, Dept Equine & Small Anim Med, Viikintie 49, Helsinki 00790, Finland

CSIR, IICT, Div Med Chem & Pharmacol, Hyderabad 500007, Andhra Pradesh, India  Mediciti Hosp, Div Cardiol, Hyderabad 500063, Andhra Pradesh, India  CSIR, IICT, Lipid Sci & Technol Div, Biomat Grp, Hyderabad 500007, Andhra Pradesh, India

Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, October 6 University, Giza Governorate, Egypt.  Pharmacology and Toxicology Division, Department of Pharmacy, KUT University College, Al Kut, Wasit52001, Iraq.  Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, Ain-Shams University, Cairo, Egypt.  Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, Cairo University, Egypt.

Fujian Agr & Forestry Univ, Coll Life Sci, Dept Appl Chem, Fuzhou 350002, Fujian, Peoples R China  US FDA, Div Analyt Chem, Off Regulatory Sci, Ctr Food Safety & Appl Nutr, College Pk, MD 20740 USA  Soochow Univ, Sch Radiol & Interdisciplinary Sci RAD X, Collaborat Innovat Ctr Radiat Med, Jiangsu Higher Educ Inst, Suzhou 215123, Peoples R China  Univ Maryland, Dept Chem & Biochem, College Pk, MD 20742 USA  US FDA, Ctr Devices & Radiol Hlth, Silver Spring, MD 20993 USA

INRCA Ancona, IRCCS, Translat Res Ctr Nutr & Ageing, Sci & Technol Pole, Via Birarelli 8, I-60121 Ancona, Italy  Univ Parma, Geriatr Clin, Dept Clin & Expt Med, Parma, Italy  Univ Hosp Parma, Parma, Italy  INRCA, Res Hosp Cosenza, Unit Geriatr Pharmacoepidemiol, Cosenza, Italy  INRCA Ancona, Sci Direct, Ancona, Italy

Univ Maryland, Dept Cell Biol & Mol Genet, College Pk, MD 20742 USA  Broad Inst Harvard & MIT, Merkin Inst Transformat Technol Healthcare, Cambridge, MA USA  Harvard Univ, Dept Chem & Chem Biol, Cambridge, MA 02138 USA  Harvard Univ, Howard Hughes Med Inst, Cambridge, MA 02138 USA  Univ Maryland, Fischell Dept Bioengn, College Pk, MD 20742 USA

Department of Bioengineering, University of California, San Diego, La Jolla, CA 92093-0412, USA.  Departments of Physiology and Biophysics, Albert Einstein College of Medicine, Bronx, NY 10461, USA.  Department of Bioengineering, University of California, San Diego, La Jolla, CA 92093-0412, USA. Electronic address: pcabrales@ucsd.edu.

Univ Paris 06, Sorbonne Univ, Ctr Rech St Antoine, Inserm,UMRS 938, Paris, France  AP HP, Inflammat Immunopathol Biotherapy Dept DHU i2B, Dept Rheumatol, Paris, France  Univ Paris 06, Sorbonne Univ, AP HP, Dept Orthoped Surg, Paris, France

Sapienza Univ Rome, Dept Clin Internal Anesthesiol & Cardiovasc Sci, Rome, Italy  Azienda Sanitaria Locale ASL Roma 1, Rome, Italy  Sapienza Univ Rome, Dept Gen Surg & Surg Special Paride Stefanini, Rome, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  Mediterranea Cardioctr, Naples, Italy

IIS Fdn Jimenez Diaz, Vasc Res Lab, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy & Immunol, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Cardiovasc CIB, Madrid, Spain  Copenhagen Univ Hosp, Gentofte Hosp, Allergy Clin, Hellerup, Denmark  Univ Politecn Madrid, Ctr Plant Biotechnol & Genom UPM INIA, Madrid, Spain  ARADyAL Network RD16 0006 0003, Madrid, Spain  Alfonso X El Sabio Univ, Hosp Cent Cruz Roja, Fac Med, Allergy Unit,Allergoanaesthesia Unit, Madrid, Spain  ARADyAL Network RD16 0006 0033, Madrid, Spain  Hosp Univ Guadalajara, Allergy Unit, Guadalajara, Spain  ARADyAL Network RD16 0006 0023, Madrid, Spain  ARADyAL Network RD16 0006 0013, Madrid, Spain

Indian Inst Chem Technol, CSIR, Chem Biol Div, Uppal Rd, Hyderabad 500007, Andhra Pradesh, India  Acad Sci & Innovat Res AcSIR, Training & Dev Complex, CSIR Campus,CSIR Rd, Madras 600113, Tamil Nadu, India

Univ Granada, Inst Nutr & Food Technol Jose Mataix, Granada, Spain  Univ Granada, Human Nutr PhD Program, Granada, Spain  Univ Granada, Dept Physiol, Granada, Spain  Univ Granada, Dept Biochem & Mol Biol 2, Granada, Spain  Univ Granada, Dept Phys Educ, Granada, Spain  Univ Granada, Fac Hlth Sci, Granada, Spain

Department of Toxicology, Wroclaw Medical University, Borowska St. 211, 50-556 Wroclaw, Poland. ewa.sawicka@umed.wroc.pl  Department of Toxicology, Wroclaw Medical University, Borowska St. 211, 50-556 Wroclaw, Poland.

Heriot Watt Univ, Sch Energy Geosci Infrastruct & Soc, Edinburgh EH14 4AS, Midlothian, Scotland  Univ Edinburgh, Sch Med, Asthma UK Ctr Appl Res, Usher Inst Populat Hlth Sci & Informat, Edinburgh, Midlothian, Scotland  Univ Aberdeen, Royal Aberdeen Childrens Hosp, Child Hlth, Aberdeen, Scotland  Univ Edinburgh, Sch Med, Usher Inst Populat Hlth Sci & Informat, Ctr Populat Hlth Sci, Edinburgh, Midlothian, Scotland  Edinburgh Hlth Serv Res Unit, Edinburgh, Midlothian, Scotland  Western Gen Hosp, Wellcome Trust Clin Res Facil, Edinburgh, Midlothian, Scotland

Kuwait Univ, Hlth Sci Ctr, Fac Pharm, Dept Pharmacol & Therapeut, Safat, Kuwait  Kuwait Univ, Hlth Sci Ctr, Fac Med, Dept Med,Div Endocrinol, Safat, Kuwait  Minist Hlth, Al Shohada Specialist Hlth Ctr, Kuwait, Kuwait

Sapienza Univ Rome, Dept Medicosurg Sci & Biotechnol, Corso Repubbl 74, I-04100 Latina, Italy  Mediterranea Cardioctr, Naples, Italy  IRCCS NEUROMED, Pozzilli, Italy  Univ Auckland, Fac Med & Hlth Sci, Sch Populat Hlth, Natl Inst Hlth Innovat, Auckland, New Zealand  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Rome, Italy  San Giovanni Addolorata Hosp, Div Cardiol, Rome, Italy  Ctr Lotta Contro Infarto, Rome, Italy

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Rome, Italy  Sapienza Univ Rome, Dept Mol Med, Rome, Italy  Univ Roma Tor Vergata, Dept Internal Med, Rome, Italy  Univ Brescia, Dept Pediat, Brescia, Italy  Univ Brescia, Inst Mol Med A Nocivelli, Brescia, Italy  Univ Florence, Dept Pediat, Florence, Italy  Univ Bari, Dept Biomed & Evolut Aging, Bari, Italy  Univ Naples Federico II, Dept Pediat, Naples, Italy

Institute of Biochemistry and Cell Biology, National Council of Research (IBBC-CNR), Monterotondo, Italy.  Department of Medical Surgical Sciences and Biotechnologies, Sapienza University, Latina, Italy.  Mediterranea Cardiocentro, Napoli, Italy.  Department of Clinical, Internal Medicine, Anesthesiology and Cardiovascular Sciences, Sapienza University, Rome, Italy.  Department of AngioCardioNeurology, IRCCS Neuromed, Pozzilli, Italy.

Department of Medical-Surgical Sciences and Biotechnologies, Sapienza University of Rome, Corso della Repubblica 79, 04100 Latina, Italy.  Department of Clinical Internal, Anesthesiologic and Cardiovascular Sciences, Sapienza University of Rome, Viale del Policlinico 155, 00161 Rome, Italy.  Mediterranea Cardiocentro, Via Orazio 2, 80122 Napoli, Italy.  Department of Molecular Medicine, Sapienza University of Rome, Viale del Policlinico 155, 00161 Rome, Italy.  IRCCS NeuroMed, Via Atinense 18, 86077 Pozzilli, Italy.

Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA.  Department of Community Health Sciences, King Saud University, Riyadh, Saudi Arabia.  Kellogg Eye Center, University of Michigan, Ann Arbor, MI, 48105, USA.  Department of Pathology, University of Tennessee Medical Center, Knoxville, TN, 37920, USA.  Department of Pathology, University of Alabama at Birmingham, Birmingham, AL, USA.  Tennessee Agricultural Experiment Station, University of Tennessee Institute of Agriculture, Knoxville, TN, 37996-0840, USA.  Graduate School of Genome Science and Technology, University of Tennessee, Knoxville, TN, 37996-0840, USA.  Department of Nutrition, Oklahoma State University, Stillwater, OK, 74078, USA.  Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA. abettaie@utk.edu.  Graduate School of Genome Science and Technology, Universi

Univ Florida, Dept Anim Sci, Gainesville, FL 32611 USA  Univ Fed Parana, BR-80060 Curitiba, PR, Brazil  Univ Fed Mato Grosso, Inst Agr & Environm Sci, BR-78557 Sinop, MT, Brazil  Univ Fed Vicosa, BR-36570 Vicosa, MG, Brazil  Univ Wisconsin Madison, Dept Anim & Dairy Sci, Madison, WI 53706 USA  CJ CheilJedang, BIO Res Inst, Suwon 04560, South Korea

Yonsei Univ, Wonju Coll Med, Dept Environm Med Biol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Global Med Sci, Wonju 26426, South Korea  Anydoctor Hlth Care Co Ltd, 234 Beotkkot Ro, Seoul 08513, South Korea  Mymirae Dermatol Clin, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Hydrogen Skin Res Inst, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Yonsei Univ, Wonju Coll Med, Dept Microbiol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Internal Med, Wonju 26426, South Korea  Yonsei Univ, Inst Poverty Alleviat & Int Dev, 1 Yonseidae Gil, Wonju 26493, Gangwon Do, South Korea



Yokohama City Univ, Grad Sch Med, Dept Immunol, Yokohama, Kanagawa, Japan  Yokohama City Univ, Grad Sch Med, Dept Pediat, Yokohama, Kanagawa, Japan  Yokohama City Univ, Grad Sch Med, Dept Stem Cell & Immune Regulat, Yokohama, Kanagawa, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol, Social Cooperat Program, Dept Inflammol, Tokyo, Japan  Eisai & Co Ltd, Tsukuba Res Labs, Ibaraki, Japan  Grad Univ, Okinawa Inst Sci & Technol, Cell Signal Unit, Okinawa, Japan  Yokohama City Univ, Adv Med Res Ctr, Yokohama, Kanagawa, Japan  RIN Inst Inc, Tokyo, Japan

Univ Calif Davis, Dept Nutr, 3135 Meyer Hall, Davis, CA 95616 USA  Univ Tennessee, Dept Nutr, Knoxville, TN 37996 USA  Univ Alabama Birmingham, Dept Pathol, Birmingham, AL USA  Univ Calif Davis, Dept Mol Biosci, Sch Vet Med, Davis, CA 95616 USA  NIEHS, Div Intramural Res, Durham, NC USA  Univ Calif Davis, Dept Entomol & Nematol, Davis, CA 95616 USA  Univ Calif Davis, Ctr Comprehens Canc, Sacramento, CA 95817 USA  Univ Calif Davis, Div Endocrinol Diabet & Metab, Dept Internal Med, Sacramento, CA 95817 USA

Univ Virginia, Dept Microbiol Immunol & Canc Biol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Div Pulm & Crit Care, Charlottesville, VA 22908 USA  Univ Virginia, Div Nephrol, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Beirne B Carter Ctr Immunol, Charlottesville, VA 22908 USA

Univ Torino, Dept Mol Biotechnol & Hlth Sci, Ctr Mol Biotechnol, Turin, Italy  Univ Torino, Dept Med Sci, Mol Biotechnol Ctr, Corso Dogliotti 14, I-10126 Turin, Italy  Univ Fed Rio de Janeiro, Carlos Chagas Filho Inst Biophys, Rio De Janeiro, Brazil  FLI, Leibniz Inst Aging, Beutenbergstr, Jena, Germany  Univ Torino, Human Genet Fdn, Turin, Italy  Brown Univ, Rhode Isl Hosp, Div Hematol Oncol, Providence, RI USA

Univ Calif San Francisco, San Francisco Dept Vet Affairs Med Ctr, Dept Med, San Francisco, CA 94143 USA  Univ Calif San Francisco, San Francisco Dept Vet Affairs Med Ctr, Dept Radiol, San Francisco, CA 94143 USA  Univ Calif San Francisco, San Francisco Dept Vet Affairs Med Ctr, Dept Surg, San Francisco, CA 94143 USA

Shanghai Univ Tradit Chinese Med, Dept Nephrol, Putuo Hosp, Shanghai, Peoples R China  Shanghai Univ Tradit Chinese Med, Lab Renal Dis, Putuo Hosp, Shanghai, Peoples R China  Johns Hopkins Univ, Sch Med, Dept Anesthesiol, Baltimore, MD USA  Johns Hopkins Univ, Sch Med, Dept Crit Care Med, Baltimore, MD USA

Department of Pharmacology, University of Illinois at Chicago College of Medicine, Chicago, IL, USA.  DuPage Medical Technology, Inc., Chicago, IL, USA.  Department of Pharmacology, University of Illinois at Chicago College of Medicine, Chicago, IL, USA. xdu@uic.edu.

Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  KI for Health Science and Technology (KIHST), Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Internal Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  BK21 Four Project, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  Graduate School of Nanoscience and Technology, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Pathology, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  Institute of Tissue Regeneration, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  eylee@sch.ac.kr.

Univ Alcala, Dept Syst Biol, Madrid, Spain  Inst Salud Carlos III, IRYCIS, IRSIN, Madrid, Spain  Inst Salud Carlos III, REDinREN, Madrid, Spain  Univ Alcala, Dept Med, Madrid, Spain  Hosp Univ Principe Asturias, Dept Nephrol Sect & Res Fdn, Madrid, Spain  Univ Granada, Dept Anat Patol & Hist Ciencia, Granada, Spain

The Jackson Laboratory, Bar Harbor, Maine.  Radboud University Medical Center, Nijmegen, The Netherlands.  Reinier-Haga Medical Diagnostic Center, Delft, The Netherlands.  Radboud University, Nijmegen, The Netherlands.

Univ Paris 05, Univ Paris 06, Sorbonne Univ, INSERM,UMR S1138,Cordeliers Res Ctr,Sorbonne Pari, Paris, France  Univ Paris 06, Sorbonne Univ, UMR S1155, Paris, France  Hop Tenon, INSERM, UMR S1155, F-75970 Paris, France  Heidelberg Univ, Med Fac Mannheim, Med Res Ctr, Mannheim, Germany  Natl Genotyping Ctr, Evry, France  Univ Paris 06, Pitie Salpetriere Hosp, Inst Cardiometab & Nutr, Paris, France

Univ Georgia, Dept Pharmaceut & Biomed Sci, 240 W Green St, Athens, GA 30602 USA  Univ Georgia, Dept Kinesiol, Athens, GA 30602 USA  Univ Georgia, Regenerat Biosci Ctr, Athens, GA 30602 USA

Jilin Univ, Hosp 2, Changchun 130023, Jilin, Peoples R China  Univ Kentucky, Coll Med, Ctr Res Environm Dis, Lexington, KY 40506 USA  Univ Kentucky, Grad Ctr Toxicol, Coll Med, Lexington, KY 40536 USA  Univ Kentucky, Coll Med, Div Cardiovasc Med, Lexington, KY USA  Univ Kentucky, Coll Med, Grad Ctr Nutr Sci, Lexington, KY USA  Univ Texas Hlth Sci Ctr Tyler, Ctr Biomed Res, Tyler, TX USA

Shanghai Univ Tradit Chinese Med, Putuo Hosp, Lab Renal Dis, Shanghai, Peoples R China  Shanghai Univ Tradit Chinese Med, Putuo Hosp, Dept Nephrol, Shanghai, Peoples R China  Shanghai Univ Tradit Chinese Med, Putuo Hosp, Expt Res Ctr, Shanghai, Peoples R China  Fudan Univ, Sch Pharm, Dept Pharmacol, Shanghai, Peoples R China

Kyung Hee Univ, Grad Sch, Coll Korean Med, Dept Pharmacol, 26 Kyungheedae Ro, Seoul 02447, South Korea  LG Household & Healthcare Res Pk, Daejeon 34114, South Korea  Hoseo Univ, Dept Food Sci & Technol, 20 Hoseo Ro,79 Beon Gil, Asan 31499, Chungcheongnam, South Korea  Hoseo Univ, Res Inst Basic Sci, 20 Hoseo Ro,79 Beon Gil, Asan 31499, Chungcheongnam, South Korea

Kyung Hee Univ, Coll Korean Med, Dept Pharmacol, Seoul 02447, South Korea  Kyung Hee Univ, Ctr Converging Humanities, Seoul 02447, South Korea  Hoseo Univ, Inflammatory Dis Res Ctr, Dept Food Sci & Technol, Asan 31499, Chungnam, South Korea

Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Fac Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Fetomaternal Med Sci, Dept Community Med Support, Tohoku Med Megabank Org, Sendai, Miyagi 9808574, Japan

Teikyo Univ, Fac Pharma Sci, Dept Human Physiol & Pathol, Tokyo, Japan  Teikyo Univ, Sch Med, Dept Internal Med, Div Nephrol, Tokyo, Japan  Fuji Yakuhin Co Ltd, Med R&D Div, Biol Res Dept, Saitama, Japan

Teikyo Univ, Fac Pharma Sci, Dept Human Physiol & Pathol, Tokyo, Japan  Fuji Yakuhin Co Ltd, Res Inst, Dept Biol Res, Saitama, Japan  Teikyo Univ, Div Nephrol, Dept Internal Med, Sch Med, Tokyo, Japan

Brigham & Womens Hosp, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA  Seoul Natl Univ, Dept Agr Biotechnol, Seoul 08826, South Korea  Seoul Natl Univ, Res Inst Agr & Life Sci, Seoul 08826, South Korea  Seoul Natl Univ, Coll Vet Med, Toxicol Lab, Seoul 08826, South Korea  Harvard Med Sch, Wyss Inst Biol Inspired Engn, Boston, MA 02115 USA  Seoul Natl Univ, Coll Vet Med, Pathol Lab, Seoul 08826, South Korea  Grad Sch Convergence Sci & Technol, Suwon 16229, South Korea  Seoul Natl Univ, Grad Grp Tumor Biol, Seoul 03080, South Korea  Seoul Natl Univ, Adv Inst Convergence Technol, Suwon 16229, South Korea  Seoul Natl Univ, Inst GreenBio Sci Technol, Pyeongchang 25354, South Korea

Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; M2rlab-XCELL, 28010 Madrid, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain.  Servicio de Anatomia Patologica, CDB, Hospital Clinic, 08036 Barcelona, Spain.  Nefrologia i Trasplantament Renal, Hospital Clinic, Universidad de Barcelona, 08036 Barcelona, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; CIBER-BBN, Networking Center on Bioengineering, Biomaterials and Nanomedicine,

Univ Mississippi, Med Ctr, Dept Pharmacol & Toxicol, 2500 North State St, Jackson, MS 39216 USA  Taisho Pharmaceut Co Ltd, Pharmacol Labs, Saitama, Japan  Taisho Pharmaceut Co Ltd, Res Headquarters Pharmaceut Operat, Saitama, Japan

Department of Applied Physiology and Kinesiology, University of Florida, Gainesville, Florida.  Division of Vascular Surgery and Endovascular Therapy, University of Florida, Gainesville, Florida.  Malcom Randall Veterans Affairs Medical Center, Gainesville, Florida.  Center for Exercise Science, University of Florida, Gainesville, Florida.

Kyung Hee Univ, Grad Sch, Dept Pharmacol, Coll Korean Med, Seoul 02447, South Korea  LG Household & Healthcare Res Pk, Daejeon 34114, South Korea  Kyung Hee Univ, Dept Physiol, Coll Med, Seoul 02447, South Korea  Hoseo Univ, Dept Food Technol, Asan 31499, South Korea  Hoseo Univ, Inflammatory Dis Res Ctr, Asan 31499, South Korea

Department of Applied Physiology and Kinesiology, University of Florida, Gainesville, Fla.  Division of Vascular Surgery and Endovascular Therapy, University of Florida, Gainesville, Fla.  Malcolm Randall Veteran Affairs Medical Center, Gainesville, Fla.  Center for Exercise Science, University of Florida, Gainesville, Fla.

Univ Florida, Dept Appl Physiol & Kinesiol, Gainesville, FL 32611 USA  Univ Florida, Div Vasc Surg & Endovasc Therapy, Gainesville, FL 32611 USA  Univ Florida, Ctr Exercise Sci, Gainesville, FL 32611 USA  Malcom Randall Vet Affairs Med Ctr, Gainesville, FL 32611 USA

Yokohama City Univ, Grad Sch Med, Dept Stem Cell & Immune Regulat, Kanazawa Ku, 3-9 Fukuura, Yokohama, Kanagawa 2360004, Japan  Nippon Med Sch, Grad Sch Med, Dept Allergy & Rheumatol, Tokyo, Japan  Yokohama City Univ, Dept Mol Pathol, Grad Sch Med, Yokohama, Kanagawa, Japan  Kyorin Univ, Dept Pathol, Sch Med, Tokyo, Japan  Tohoku Univ, Dept Biochem, Sch Med, Sendai, Miyagi, Japan  Tohoku Univ, Ctr Regulatory Epigenome & Dis, Sch Med, Sendai, Miyagi, Japan

Comenius Univ, Fac Med, Inst Mol Biomed, Sasinkova 4, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Natl Inst Childrens Dis, Dept Pediat, Bratislava, Slovakia  Slovak Acad Sci, Dept Mol Oncol, Canc Res Inst, Biomed Res Ctr, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Physiol, Bratislava, Slovakia  Rhein Westfal TH Aachen, Inst Pathol, Univ Clin, Aachen, Germany  Rhein Westfal TH Aachen, Dept Nephrol, Univ Clin, Aachen, Germany  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava, Slovakia

Tohoku Univ, Grad Sch Med, Div Nephrol Endocrinol & Vasc Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Grad Sch Pharmaceut Sci, Div Clin Pharmacol & Therapeut, Sendai, Miyagi 9808578, Japan  Katta Gen Hosp, Dept Med, Shiroishi 9890231, Japan

Univ Texas MD Anderson Canc Ctr, Dept Mol & Cellular Oncol, 1515 Holcombe Blvd,Unit 108, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Expt Therapeut, Div Canc Med, Houston, TX 77030 USA  Univ Texas Hlth Sci Ctr Houston, McGovern Med Sch, Dept Biochem & Mol Biol, Houston, TX 77030 USA  Baylor Coll Med, Adv Technol Core, Houston, TX 77030 USA  Baylor Coll Med, Dept Mol & Cell Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Syst Biol, Grad Sch Biomed Sci, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Grad Sch Biomed Sci, Program Canc Biol, Houston, TX 77030 USA  China Med Univ, Grad Inst Canc Biol, Taichung, Taiwan  China Med Univ, Ctr Mol Med, Taichung, Taiwan  Univ Texas MD Anderson Canc Ctr, Div Internal Med, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNAs, Houston, TX 77030 USA

NHC Key Laboratory of Hormones and Development, Tianjin Key Laboratory of Metabolic Diseases, Chu Hsien-I Memorial Hospital & Tianjin Institute of Endocrinology, Tianjin Medical University, Tianjin.  Tianjin Medical Devices Quality Supervision and Testing Center, Tianjin, China.  Institute of Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin, China.

1 Postgraduate Program in Pharmaceutical Sciences, State University of Maringa, Maringa, Brazil.  2 Department of General Pathology, State University of Londrina, Londrina, Brazil.  3 Department of Biomedicine, UniCesumar, Maringa, Brazil.  4 Department of Morphological Sciences, State University of Maringa, Maringa, Brazil.

Division of Metabolism, Endocrinology, and Nutrition, Department of Medicine (Y.M., M.S.-A., S.B., F.K., C.-C.H., V.K., J.T., J.E.K., B.S., K.E.B.), University of Washington, Seattle.  Now with: Division of Cardiovascular Medicine and Nephrology, Department of Internal Medicine, Faculty of Medicine, University of Miyazaki, Miyazaki, Japan (Y.M.).  Division of Pulmonary, Critical Care, and Sleep Medicine (S.A.G.), University of Washington, Seattle.  Department of Medicine, David Geffen School of Medicine, University of California Los Angeles (E.D.A.).  Mitochondria and Metabolism Center, Department of Anesthesiology and Pain Medicine (R.T.), University of Washington, Seattle.  Department of Laboratory Medicine and Pathology (K.E.B.), University of Washington, Seattle.

The Center for Cell Clearance, University of Virginia, Charlottesville, VA, USA; Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA, USA; Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Preemptive Food Research Center (PFRC), Gifu University Institute for Advanced Study, Gifu, Japan. Electronic address: Sho.Morioka@virginia.edu.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Department of Parasitology and Infectious Diseases, Gifu University Graduate School of Medicine, Gifu, Japan.  Division of Immunobiology, Department of Pathology and Immunology, W

Univ Turin, Translat Ctr Regenerat Med & Mol Biotechnol Ctr, Turin, Italy  Univ Turin, Liver Transplantat Ctr, Turin, Italy  Fresenius Med Care, EMEA Med Board, Bad Homburg, Germany  Univ Torino, Dept Med Sci, I-10126 Turin, Italy

Research and Development, Matsutani Chemical Industry Co., Ltd, Itami City, Hyogo, Japan.  Department of Cardiorenal and Cerebrovascular Medicine, Faculty of Medicine, Kagawa University, Miki, Kagawa, Japan.  International Institute of Rare Sugar Research and Education & Faculty of Agriculture, Kagawa University, Miki, Kagawa, Japan.

Tohoku Univ, Tohoku Med Megabank Org, Dept Community Med Support, Sendai, Miyagi, Japan  Tohoku Univ, Grad Sch Med, Div Nephrol Endocrinol & Vasc Med, Sendai, Miyagi, Japan  Tohoku Univ, Grad Sch Pharmaceut Sci, Div Clin Pharmacol & Therapeut, Sendai, Miyagi, Japan  Fac Pharmaceut Sci, Sendai, Miyagi, Japan

Kuju Agricultural Research Center, Graduate School of Agriculture, Kyushu University, Oita, 878-0201, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan. hirokuni.miyamoto@riken.jp.  Japan Eco-Science (Nikkan Kagaku) Co., Ltd., Chiba, 260-0034, Japan. hirokuni.miyamoto@riken.jp.  Sermas, Co., Ltd., Chiba, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN BioResource Research Center, Ibaraki, 305-0074, Tsukuba, Japan.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan.  RIKEN Center for Sustainable Resource Science, Yokohama, Kanagawa, 230-0045, Japan.  Research Center for Agricultural Information Technology, National Agriculture and Food Research Organization, Tsukuba, Ibaraki, 305-0856, Japan.  Sermas, Co., Ltd., Chiba, 271-8501, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan.  Japan Eco-Science (Nikkan Ka

Univ Washington, Dept Pediat, Seattle, WA 98195 USA  Univ Washington, Dept Lab Med & Pathol, Seattle, WA 98195 USA  Seattle Childrens Res Inst, Ctr Dev Biol & Regenerat Med, Seattle, WA 98105 USA  Seattle Childrens Res Inst, Ctr Integrated Brain Res, Seattle, WA 98105 USA  Seattle Childrens Res Inst, Ctr Immun & Immunotherapies, Seattle, WA 98105 USA  Univ Washington, Dept Environm & Occupat Hlth, Seattle, WA 98195 USA  Univ Washington, Inst Stem Cell & Regenerat Med, Seattle, WA 98195 USA  Lightspeed Microscopy Inc, Seattle, WA USA



Kagawa Univ, Div Nephrol & Dialysis, Dept Cardiorenal & Cerebrovasc Med, Fac Med, 1750-1 Ikenobe, Miki, Kagawa 7610793, Japan  Kagawa Univ, Fac Med, Dept Immunol, Miki, Kagawa 7610793, Japan  Yokkaichi Nursing & Med Care Univ, Dept Med Technol, Sch Nursing & Med Care, 1200 Kayo Cho, Yokaichi, Mie 5128045, Japan

Sungkyunkwan Univ, Stem Cell & Regenerat Med Inst, Div Nephrol, Dept Med,Samsung Med Ctr,Sch Med, Seoul, South Korea  Sungkyunkwan Univ, Dept Pathol, Samsung Med Ctr, Sch Med, Seoul, South Korea  Medipost Co, R&D Ctr, Biomed Res Inst, Gyeonggi Do, South Korea  Natl Police Hosp, Dept Med, Seoul, South Korea  Chungbuk Natl Univ Hosp, Dept Internal Med, Cheongju, South Korea

Univ Virginia, Div Nephrol, Charlottesville, VA 22908 USA  Univ Virginia, Ctr Immun Inflammat & Regenerat Med, Charlottesville, VA 22908 USA  Heinrich Heine Univ Dusseldorf, Inst Mol Cardiol, Dusseldorf, Germany  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA

Univ Turin, Dept Med Sci, Corso Dogliotti 14, I-10126 Turin, Italy  Univ Turin, Ctr Mol Biotechnol, Corso Dogliotti 14, I-10126 Turin, Italy  Univ Turin, Dept Mol Biotechnol, Turin, Italy  Univ Turin, Hlth Sci & Mol Biotechnol Ctr, Turin, Italy  Univ Turin, Dept Surg Sci Citta Salute & Sci, Turin, Italy

Scarl Univ Torino, Soc Gest Incubatore Imprese & Trasferimento Tecno, 2i3T, Turin, Italy  Univ Torino, Mol Biotechnol Ctr, Turin, Italy  Mimetas BV, Leiden, Netherlands  Univ Torino, Dept Mol Biotechnol & Hlth Sci, Turin, Italy  Human Genet Fdn, Mol & Genet Epidemiol Unit, Turin, Italy  Univ Torino, Regina Margherita Childrens Hosp, Dept Pediat, Turin, Italy  Univ Torino, Liver Transplantat Ctr, Turin, Italy  Unicyte AG, Oberdorf, NW, Switzerland  Univ Torino, Dept Med Sci, Corso Dogliotti 14, I-10126 Turin, Italy

Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Integrat Genom, Tohoku Med Megabank Org, Sendai, Miyagi 9808573, Japan  Kyushu Univ, Innovat Ctr Med Redox Nav, Fukuoka 8128582, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Div Fetomaternal Med Sci, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Oncol Pharm Practice & Sci, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Integrat Renal Replacement Therapy, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Med Sci, Grad Sch Biomed Engn, Sendai, Miyagi 9808574, Japan  Shubun Univ, Ichinomiya 4910938, Japan

siRNAgen Therapeut, Daejeon 34302, South Korea  Bioneer Corp, 8-11 Munpyeongseo Ro, Daejeon 34302, South Korea  Soonchunhyang Univ, Dept Pathol, Cheonan Hosp, Cheonan 31151, South Korea  Soonchunhyang Univ, Dept Internal Med, Cheonan Hosp, 31 Soonchunhyang 6 Gil, Cheonan 31151, South Korea  Soonchunhyang Univ, Coll Med, Inst Tissue Regenerat, Cheonan 31151, South Korea  Soonchunhyang Univ, Coll Med, BK21 FOUR Project, Cheonan 31151, South Korea

Univ Tennessee, Hlth Sci Ctr, Dept Physiol, Memphis, TN 38163 USA  Univ Tennessee, Hlth Sci Ctr, Dept Ophthalmol, Memphis, TN USA  Univ Tennessee, Hlth Sci Ctr, Dept Anat & Neurobiol, Memphis, TN USA

Oslo Univ Hosp, Expt Med Res Inst, Oslo, Norway  Univ Oslo, N-0407 Oslo, Norway  Univ Oslo, KG Jebsen Cardiac Res Ctr, N-0407 Oslo, Norway  Univ Oslo, Ctr Heart Failure Res, N-0407 Oslo, Norway  Bjorknes Coll, Oslo, Norway  Univ Oslo, Ulleval Hosp, Dept Cardiothorac Surg, N-0407 Oslo, Norway  Harvard Univ, Sch Med, Dept Genet, Boston, MA USA

Musashino Univ, Fac Pharm, Res Inst Pharmaceut Sci, Lab Bioanalyt Chem, 1-1-20 Shinmachi, Tokyo 2028585, Japan  LTT Biopharma Co Ltd, Minato Ku, Shiodome Bldg 3F,1-2-20 Kaigan, Tokyo 1050022, Japan

Univ Florida, Dept Appl Physiol & Kinesiol, Coll Hlth & Human Performance, Gainesville, FL USA  Univ Florida, Dept Phys Therapy, Coll Publ Hlth & Hlth Profess, Gainesville, FL USA  Univ Florida, Ctr Exercise Sci, Coll Hlth & Human Performance, Gainesville, FL USA  Univ Florida, Coll Med, Dept Surg, Div Vasc Surg & Endovasc Therapy, Gainesville, FL USA  Malcom Randall Vet Affairs Med Ctr, Gainesville, FL USA

Univ S Florida, Morsani Coll Med, USF Hlth Heart Inst, Tampa, FL 33620 USA  Univ S Florida, Dept Cell Biol Microbiol & Mol Biol, Tampa, FL 33620 USA  Univ S Florida, Dept Comparat Med, Tampa, FL 33620 USA  Washington Univ St Louis, Dept Pathol & Immunol, St Louis, MO USA  Washington Univ St Louis, Dept Med, St Louis, MO USA  H Lee Moffitt Canc Ctr & Res Inst, Tampa, FL USA  James A Haley Vet Hosp, Res Serv, Tampa, FL 33612 USA

Morinaga Milk Ind Co Ltd, Wellness & Nutr Sci Inst, 5-1-83 Higashihara, Zama, Kanagawa 2528583, Japan  Hokkaido Univ, Inst Promot Business Reg Collaborat, Ctr Food & Med Innovat Promot, Kita Ku, Kita 21,Nishi 11, Sapporo, Hokkaido 0010021, Japan  Hokkaido Univ, Grad Sch Med, Dept Obstet & Gynecol, Kita Ku, Kita 15,Nishi 7, Sapporo, Hokkaido 0608648, Japan

Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia pdwinte@emory.edu.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Wallace H Coulter Department of Biomedical Engineering, Emory University School of Medicine, Atlanta, Georgia.  Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.

Emory Univ, Sch Med, Div Pediat Nephrol, Dept Pediat, Atlanta, GA 30345 USA  Emory Univ, Sch Med, Emory Transplant Ctr, Dept Surg, Atlanta, GA 30345 USA  Emory Univ, Sch Med, Biostat Core, Dept Pediat, Atlanta, GA 30345 USA  Childrens Healthcare Atlanta, Atlanta, GA USA

Texas Tech Univ, Dept Anim & Food Sci, Lubbock, TX 79409 USA  USDA ARS, Livestock Issues Res Unit, Lubbock, TX 79403 USA  West Texas A&M Univ, Dept Agr Sci, Canyon, TX 79016 USA  Cactus Feeders, Amarillo, TX 79106 USA  Phileo Lesaffre Anim Care, Milwaukee, WI 53214 USA

Shanghai Univ Tradit Chinese Med, Putuo Hosp, Dept Nephrol, Shanghai 200062, Peoples R China  Shanghai Univ Tradit Chinese Med, Putuo Hosp, Lab Renal Dis, Shanghai 200062, Peoples R China

Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Fac Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Univ N Carolina, Div Hematol, Dept Med, UNC Blood Res Ctr, Chapel Hill, NC 29599 USA  JR Sendai Hosp, Sendai, Miyagi, Japan  Katta Publ Gen Hosp, Shiroishi, Japan

School of Biomedical Sciences and Engineering, South China University of Technology, Guangzhou International Campus, Guangzhou, 511442, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    National Engineering Research Center for Tissue Restoration and Reconstruction, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Guangdong Provincial Key Laboratory of Biomedical Engineering, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Key Laboratory of Biomedical Materials and Engineering of the Ministry of Education, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang

Southern Med Univ, Nanfang Hosp, Dept Gastroenterol, Guangdong Prov Key Lab Gastroenterol, Guangzhou 510515, Guangdong, Peoples R China  Natl Univ Singapore, Yong Loo Lin Sch Med, Dept Physiol, Singapore 117597, Singapore

Kyungpook Natl Univ Hosp, BioMed Res Inst, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Kyungpook Natl Univ Hosp, Sch Med, Dept Urol, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Chilgok Hosp, Sch Med, Dept Urol, 807 Hoguk Ro, Daegu 41404, South Korea  CHA Univ, Dept Biomed Sci, 335 Pangyo Ro, Seongnam Si 13488, Gyeonggi, South Korea  Yeungnam Univ, Med Ctr, Dept Lab Anim Res Support Team, 170 Hyunchung Ro, Daegu 42415, South Korea  Cent Hosp, Dept Pathol, 480 Munsu Ro, Ulsan 44667, South Korea  Yeungnam Univ, Coll Med, Dept Urol, 170 Hyunchung Ro, Daegu 42415, South Korea

Univ Georgia, Dept Chem, Athens, GA 30602 USA  Univ North Carolina Chapel Hill, Dept Radiol, Chapel Hill, NC 27599 USA  Univ North Carolina Chapel Hill, Biomed Res Imaging Ctr, Chapel Hill, NC 27599 USA  Univ Georgia, Dept Pathol, Coll Vet Med, Athens, GA 30602 USA  Univ Georgia, Dept Pharmaceut & Biomed Sci, Coll Pharm, Athens, GA 30602 USA

Soochow Univ, Dept Nephrol, Affiliated Hosp 1, Suzhou 215006, Peoples R China  Soochow Univ, Dept Endocrinol, Affiliated Hosp 1, Suzhou 215006, Peoples R China  Soochow Univ, Dept Rheumatol, Affiliated Hosp 1, Suzhou 215006, Peoples R China

Taneja College of Pharmacy, University of South Florida, Tampa, FL 33620, USA.  Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Division of Rheumatology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Medicine, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Pathology and Immunology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Morsani College of Medicine, University of South Florida, Tampa, FL 33620, USA.  Department of Biomedical Engineering, Washington University in St. Louis, St. Louis, MO 63130, USA.    Hua Pan  hpan@wustl.edu

Univ S Florida, Dept Pharmaceut Sci, Taneja Coll Pharm, Tampa, FL 33612 USA  Univ S Florida, USF Hlth Heart Inst, Tampa, FL 33602 USA  Washington Univ, Dept Med, Sch Med, St Louis, MO 63110 USA  Duke Univ, Sch Med, Durham, NC 27708 USA  John Cochran Vet Affairs Med Ctr, St Louis, MO 63106 USA  Altamira Therapeut Inc, Dover, DE 19901 USA

Univ Queensland, Sch Vet Sci, Cetacean Ecol & Acoust Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Agr & Food Sci, Wildlife Endocrinol Lab, Gatton, Qld 4343, Australia  SeaWorld Australia, Gold Coast, Qld 4217, Australia  Univ Queensland, Sch Vet Sci, Garton, Qld 4343, Australia  Univ Queensland, Australian Inst Bioengn & Nanotechnol, St Lucia, Qld, Australia

112 Withycombe Hall, Department of Animal and Rangeland Sciences, Oregon State University, Corvallis, USA.  2USDA, ARS, U.S. Meat Animal Research Center, Livestock Biosystems Unit, Clay Center, NE, USA.  3Eunice Kennedy Shriver National Institute of Child Health and Human Development, Bethesda, MD, USA.

Univ Virginia, Robert Berne Cardiovasc Res Ctr, Ctr Skeletal Muscle Res, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Mol Physiol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biol Phys, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biomed Engn, Charlottesville, VA USA  Univ Virginia, Dept Surg, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  Cent S Univ, Xiangya Hosp, Dept Cardiol, 87 Xiangya Rd, Changsha 410008, Hunan, Peoples R China  Dalian Med Univ, Dept Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Dalian Med Univ, Inst Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Nanjing Med Univ, Affiliate Hosp 1, Dept Infect Dis, 300 Guangzhou Rd, Nanjing 210029, Jiangsu, Peoples R China  Natl Jewish Hlth, Dept Med, Div Pulm Med, Denver, CO USA

Univ Kentucky, Ctr Res Environm Dis, Lexington, KY 40536 USA  Univ Texas Hlth Sci Ctr Tyler, Ctr Biomed Res, Tyler, TX 75708 USA  Sichuan Univ, West China Hosp Stomatol, State Key Lab Oral Dis, Chengdu 610041, Peoples R China  Univ Kentucky, Coll Med, Grad Ctr Nutr Sci, Lexington, KY 40536 USA  Univ Kentucky, Div Cardiovasc Med, Lexington, KY 40536 USA  Univ Kentucky, Grad Ctr Toxicol, Lexington, KY 40536 USA

Hans Knoell Inst, Leibniz Inst Nat Prod Res & Infect Biol, Res Grp Microbial Immunol, Beutenbergstr 11a, Jena, Germany  Univ Wurzburg, Dept Bioinformat, Bioctr, Wurzburg, Germany  Univ Calif Los Angeles, Lundquist Inst Biomed Innovat, David Geffen Sch Med, Harbor UCLA Med Ctr, Los Angeles, CA USA  Univ Wurzburg, Inst Hyg & Microbiol, Wurzburg, Germany  Dept Mol Biol, Lab Dr Wisplinghoff, Horbeller Str 18-20, Cologne, Germany  Univ Leipzig, Inst Immunol, Coll Vet Med, Ctr Biotechnol & Biomed BBZ,Mol Pathogenesis, Deutsch Pl 5, Leipzig, Germany

Comenius Univ, Fac Med, Inst Mol Biomed, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava 81108, Slovakia  Comenius Univ, Fac Nat Sci, Dept Mol Biol, Bratislava 84104, Slovakia  Univ Bergen, Dept Clin Med, N-5021 Bergen, Norway

Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, 81108 Bratislava, Slovakia.  Department of Paediatrics, National Institute of Children's Diseases and Faculty of Medicine, Comenius University in Bratislava, 83340 Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, 5021 Bergen, Norway.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, 81108 Bratislava, Slovakia.

Goryeb Childrens Hosp Atlantic Hlth, Dept Pediat, Morristown, NJ 07960 USA  Rutgers Canc Inst New Jersey, Div Pediat Hematol Oncol, 195 Little Albany St,4512, New Brunswick, NJ 08903 USA  Rutgers State Univ, Robert Wood Johnson Med Sch, Rutgers Grad Program Cellular & Mol Pharmacol, New Brunswick, NJ USA  Rutgers State Univ, Rutgers Canc Inst New Jersey, New Brunswick, NJ USA



Shanghai Jiao Tong Univ, Sch Med, Rui Jin Hosp, Dept Cardiol, Shanghai, Peoples R China  Shanghai Jiao Tong Univ, Sch Med, Inst Cardiovasc Dis, Shanghai, Peoples R China  Fudan Univ, Zhongshan Hosp, Dept Nephrol, Shanghai, Peoples R China

Ewha Womans Univ, Dept Life Sci, Seoul 120750, South Korea  Korea Univ, Dept Internal Med, Div Nephrol, Ansan Hosp, 516 Kojan Dong, Ansan 425020, Kyungki Do, South Korea  Inha Univ, Dept Pathol, Incheon, South Korea

Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Respiratory Medicine, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Diagnosis and Treatment of Chronic Kidney Diseases, Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine, Nanchang 330096, Jiangxi, China.  Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China. Electronic address: xiaoxiao.wan@outlook.com.

Univ Alcala, Fac Med, Dept Syst Biol, Physiol Unit, Madrid 28805, Spain  Inst Reina Sofia Invest Renal, Madrid, Spain  Inst Salud Carlos III, REDinREN, Madrid, Spain  Univ New Mexico, Hlth Sci Ctr, Dept Cell Biol & Physiol, Vasc Physiol Grp, Albuquerque, NM 87131 USA  Hosp Principe Asturias, Biomed Res Fdn, Madrid, Spain  Hosp Principe Asturias, Nephrol Dept, Madrid, Spain

Hosp Reg Univ Malaga, Inst Invest Biomed Malaga IBIMA, UGC Endocrinol & Nutr, Malaga 29009, Spain  Emerald Hlth Biotechnol, Cordoba, Spain  Symrise AG, Holzminden, Germany  IBIMA, Microscopy Platform, Malaga, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol,CIBERNED, Madrid, Spain  IRYCIS, Madrid, Spain  VivaCell Biotechnol GmbH, Dezlingen, Germany  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Madrid, Spain  Inst Maimonides Invest Biomed Cordoba, Cordoba, Spain  Univ Cordoba, Dept Biol Celular Fisiol & Inmunol, Cordoba 14004, Spain  Hosp Univ Reina Sofia, Cordoba, Spain

Department of Physiology, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Anatomy, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Biochemistry, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Systems Biology, The University of Texas MD Anderson Cancer Center, Houston, TX 77030, USA.

Department of Biomedical Science and Engineering, Gwangju Institute of Science and Technology, Gwangju 61005, Republic of Korea.  CNCure Biotech, Hwasun 58128, Republic of Korea.  Department of Cardiovascular Medicine, Regional Cardiocerebrovascular Center, Wonkwang University Hospital, Iksan 54538, Republic of Korea.

Department of Surgery, SUNY Upstate Medical University, 750 E Adams St., Suite 8141, Syracuse, NY, 13210, USA.  Yantai Yuhuangding Hospital, No 20 Yuhuangding East Road, Yantai, 264000, Shandong Province, China.  Department of Medicine, SUNY Upstate Medical University, Syracuse, NY, 13210, USA.  Department of Surgery, SUNY Upstate Medical University, 750 E Adams St., Suite 8141, Syracuse, NY, 13210, USA. cooneyr@upstate.edu.

Division of Nephrology and Hypertension, Mayo Clinic, Rochester, Minnesota.  Urology Department, Urology Research Institute, Organ Transplantation Center, West China Hospital, Sichuan University, Sichuan, China.  Department of Cardiovascular diseases, Mayo Clinic, Rochester, Minnesota.

Chulalongkorn Univ, Fac Vet Sci, Dept Obstet Gynaecol & Reprod, Bangkok 10330, Thailand  Chulalongkorn Univ, Sch Agr Resources, Bangkok 10330, Thailand  Chulalongkorn Univ, Swine Reprod Res Unit, Bangkok 10330, Thailand  Univ Parma, Dept Vet Med Sci, I-43121 Parma, Italy

Univ Wisconsin, Dept Biol, Oshkosh, WI 54901 USA  Cincinnati Zoo & Bot Gardens, CREW, Cincinnati, OH 45220 USA  Ross Univ, Sch Med, Mirimar, FL USA  Univ Alaska Fairbanks, Fairbanks, AK USA

Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand.  Charoen Pokphand Foods Public Company Limited, Bangkok, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand.  Intervet (Thailand) Ltd., South Sathorn Rd., Yannawa, Sathorn, Bangkok, 10120, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand. Electronic address: Padet.t@chula.ac.th.

New England Aquarium, Res Dept, John H Prescott Marine Lab, Boston, MA 02110 USA  North Slope Borough, Dept Wildlife Management, Barrow, AK 99723 USA  Univ Alaska Fairbanks, Inst Arctic Biol, Fairbanks, AK 99775 USA

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Lab Chem Anal, B-9820 Merelbeke, Belgium  Pairi Daiza Fdn, B-7940 Brugelette, Belgium  Leibniz Inst Zoo & Wildlife Res, Dept Reprod Biol, PF 700430, D-10324 Berlin, Germany  RZSS Edinburgh Zoo, 134 Corstorphine Rd, Edinburgh EH12 6TS, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh EH11 4BN, Midlothian, Scotland  BHF Univ Edinburgh, Queens Med Res Inst, Ctr Cardiovasc Sci, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland

Univ Parma, Dept Vet Sci, Via Taglio, Parma, Italy  Ambulatorio Vet Belvedere, Reggio Emilia, Italy  Univ Torino, Dept Vet Sci, Via Leonardo da Vinci, Grugliasco, TO, Italy  Tai Wai Small Anim & Exot Hosp, Lap Wo Bldg, Sha Tin, Hong Kong, Peoples R China

Univ Minnesota, Dept Expt & Clin Pharmacol, Minneapolis, MN 55455 USA  Makerere Univ John Hopkins Univ Res Collaborat, Kampala, Uganda  Univ Minnesota, Dept Surg, Minneapolis, MN 55455 USA  Univ Witwatersrand, Sch Clin Sci, Durban, South Africa  Univ North Carolina Chapel Hill, Div Pharmacotherapy & Expt Therapeut, Chapel Hill, NC USA  Johns Hopkins Univ, Dept Pathol, Baltimore, MD USA  Johns Hopkins Univ, Dept Med, Baltimore, MD USA  Makerere Univ, Dept Coll Hlth Sci, Kampala, Uganda

Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA. Electronic address: kozlowski@stlzoo.org.  Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA.  University of Kentucky, Lexington, KY 40506, USA.  Ungulate Department, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA.  Saint Louis Zoo WildCare Park, Saint Louis Zoo, 12385 Larimore Rd, Saint Louis, MO 63138, USA.

Univ Sao Paulo, Inst Biosci, Dept Physiol, BR-05508090 Sao Paulo, SP, Brazil  Sao Paulo State Univ, Coll Agr & Vet Sci, Dept Anim Morphol & Physiol, BR-14884900 Jaboticabal, SP, Brazil  Natl Inst Sci & Technol Comparat Physiol, INCT Fisiol Comparada, Jaboticabal, Brazil  No Arizona Univ, Dept Biol Sci, Ctr Bioengn Innovat, Box 5640, Flagstaff, AZ 86011 USA

Chinese Peoples Liberat Army Gen Hosp, Anesthesia & Operat Ctr, Beijing 100853, Peoples R China  Beijing Mil Command, Gen Hosp, Dept Anesthesiol, Beijing 100700, Peoples R China  Chinese Peoples Liberat Army, Air Force Gen Hosp, Dept Neurosurg, Beijing 100142, Peoples R China  Chengde Mdical Univ, Affiliated Hosp, Dept Anesthesiol, Chengde 067000, Peoples R China

Univ Penn, Inst Translat Med & Therapeut, Dept Syst Pharmacol & Translat Therapeut, Perelman Sch Med, Philadelphia, PA 19104 USA  Childrens Hosp Philadelphia, Div Gastroenterol Hepatol & Nutr, Philadelphia, PA 19104 USA  Univ Penn, Dept Genet, Philadelphia, PA 19104 USA

Inst Politecn Nacl, Ctr Invest & Estudios Avanzados, Dept Toxicol, Av Inst Politecn Nacl 2508, Mexico City 07360, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Med Genom & Toxicol Ambiental, Mexico City, DF, Mexico  Hosp Gen Mexico City, Serv Cardiol, Mexico City, DF, Mexico  Inst Politecn Nacl, Dept Biociencias & Ingn, Ctr Interdisciplinario Invest & Estudios Medio Am, Mexico City, DF, Mexico  Claustro Univ Chihuahua, Direcc Invest & Posgrad, Chihuahua, Mexico

Division of Rheumatology, Department of Internal Medicine, University of Michigan, Ann Arbor, Michigan, USA.  Department of Pharmaceutical Sciences, College of Pharmacy, University of Michigan, Ann Arbor, Michigan, USA.

Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Omaha, NE USA  North South Univ, Dept Pharmaceut Sci, Dhaka, Bangladesh  BRAC Univ, Dept Pharm, Dhaka, Bangladesh  Seoul Natl Univ, Seoul, South Korea  Washington Univ, Sch Med St Louis, St Louis, MO USA  East West Univ, Dept Pharm, Dhaka, Bangladesh

Univ Warwick, Warwick Med Sch, Div Biomed Sci, Cell & Dev Biol, Warwick CV2 2DX, England  GlaxoSmithKline, Clin Pharmacol Modeling & Simulat, King Of Prussia, PA 19406 USA  Univ Hosp Coventry & Warwickshire, Matern Directorate, Coventry CV2 2DX, W Midlands, England  Trevena Inc, Clin Dev & Quantitat Sci, Chesterbrook, PA USA

Gannan Med Univ, Affiliated Hosp 1, Hematol Dept, Ganzhou, Jiangxi, Peoples R China  Jinggangshan Univ, Affiliated Hosp, Hematol Dept, Jian, Jiangxi, Peoples R China  Gannan Med Univ, Coll Pharm, Ganzhou 341000, Jiangxi, Peoples R China  Gannan Med Univ, Affiliated Hosp 1, Qual Control Dept, Ganzhou 341000, Jiangxi, Peoples R China

Columbia Univ Coll Phys & Surg, Dept Physiol & Cellular Biophys, Clyde & Helen Wu Ctr Mol Cardiol, New York, NY 10032 USA  Montpellier Univ, PhyMedExp, INSERM, CNRS,CHRU Montpellier, F-34295 Montpellier, France  Philadelphia Coll Osteopath Med, Dept Biomed Sci, Philadelphia, PA USA  Montpellier Univ, Med Intens Care Unit, F-34295 Montpellier, France  Montpellier Univ, Hlth Care Ctr, F-34295 Montpellier, France  Montpellier Univ, St Eloi Dept Anesthesiol & Crit Care Med, F-34295 Montpellier, France  Montpellier Univ, Arnaud de Villeneuve Physiol Dept, F-34295 Montpellier, France

Cincinnati Childrens Hosp Med Ctr, Dept Pediat, Div Pulm Med, Cincinnati, OH 45229 USA  Univ Tennessee, Ctr Hlth Sci, Dept Physiol, Memphis, TN 38163 USA  Emory Univ, Dept Pediat, Atlanta, GA 30322 USA  St Jude Childrens Res Hosp, Dept Pharmaceut Sci, Memphis, TN 38105 USA

Natl Univ Ireland Univ Coll Cork, Dept Pharmacol & Therapeut, Sch Med, Sch Pharm, Cork, Ireland  Univ Leipzig, Dept Obstet, D-04109 Leipzig, Germany  Univ Leipzig, Dept Pediat Surg, D-04109 Leipzig, Germany  Heidelberg Univ, Inst Expt & Clin Pharmacol & Toxicol, Med Fac Mannheim, Mannheim, Germany  Univ Bonn, Dept Internal Med 1, Bonn, Germany  Intelligent Pharma SL, Computat Chem Dept, Barcelona, Spain

Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Graduate Institute of Clinical Medical Sciences, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Department of Anesthesiology, Chang Gung Memorial Hospital, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Chinese Herbal Medicine Research Team, Healthy Aging Research Center, Chang Gung University, Taoyuan 333, Taiwan.  School of Pharmacy, College of Pharmacy, China Medical University, Taichung 404, Taiwan; Chinese Medicine Research and Development Center and Center for Molecular Medicine, China Medical University Hospital, Taichung 404, Taiwan.  Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung 807, Taiwan; Cancer Center, Kaohsiung Medical University Hospital

Chinese Acad Sci, South China Inst Stem Cell Biol & Regenerat Med, Guangzhou Inst Biomed & Hlth, CAS Key Lab Regenerat Biol, Guangzhou 510630, Peoples R China  Chinese Acad Sci, South China Inst Stem Cell Biol & Regenerat Med, Guangdong Prov Key Lab Stem Cell & Regenerat Med, Guangzhou Inst Biomed & Hlth, Guangzhou 510630, Peoples R China  Univ Chinese Acad Sci, Beijing 100049, Peoples R China  Guangzhou Med Univ, GIBH GMU Joint Sch Biol Sci, Guangzhou 511436, Peoples R China  Guangzhou Regenerat Med & Hlth Guangdong Lab, Guangzhou 510005, Peoples R China

Chinese Acad Sci, Shenzhen Inst Adv Technol, Shenzhen Key Lab Neuropsychiat Modulat, CAS Ctr Excellence Brain Sci, Shenzhen 518055, Peoples R China  Chinese Acad Sci, Shanghai Inst Biol Sci, Inst Neurosci, State Key Lab Neurosci,CAS Ctr Excellence Brain S, Shanghai 200031, Peoples R China

Chinese Univ Hong Kong, Dept Med & Therapeut, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Sch Biomed Sci, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Shenzhen Res Inst, Shenzhen, Peoples R China  Shanghai Jiao Tong Univ, Sch Med, Renji Hosp, Dept Liver Surg, Shanghai, Peoples R China  Chinese Univ Hong Kong, Dept Anat & Cellular Pathol, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, State Key Lab Digest Dis, Hong Kong, Hong Kong, Peoples R China  Sun Yat Sen Univ, Diabet Ctr, Affiliated Hosp 8, Shenzhen, Peoples R China  Sun Yat Sen Univ, Dept Endocrinol, Affiliated Hosp 8, Shenzhen, Peoples R China

Ctr Invest & Tecnol Agroalimentaria Aragon CITA, Unidad Prod & Sanidad Anim, Avda Montanana 930, Zaragoza 50059, Spain  CITA Univ Zaragoza, Inst Agroalimentario Aragon IA2, Zaragoza, Spain

IRCCS, San Gallicano Dermatol Inst, Lab Cutaneous Physiopathol, Via Elio Chianesi 53, Rome, Italy  IRCCS, San Gallicano Dermatol Inst, Integrated Ctr Metabol Res, Via Elio Chianesi 53, Rome, Italy  IRCCS, San Gallicano Dermatol Inst, Dept Plast & Reconstruct Surg, Rome, Italy

Univ Seville, Inst Biomed Sevilla, CSIC, IBiS,HUVR,Junta Andalucia, Avda Manuel Siurot S-N, Seville 41013, Spain  Univ Seville, Dept Bioquim Med & Biol Mol & Inmunol, Seville, Spain  CSIC, Inst Grasa, Plant Prot Grp, Seville, Spain  Univ Seville, Fac Quim, Dept Ingn Quim, Seville, Spain  Hosp Univ Virgen del Rocio, Dept Bioquim Clin, Unidad Gest Labs, Seville, Spain

Univ Seville, Junta Andalucia, CSIC, Inst Biomed Sevilla,IBiS,HUVR, Seville 41013, Spain  Univ Seville, Dept Bioquim Med & Biol Mol & Inmunol, Seville 41009, Spain  CSIC, Inst Grasa, Plant Prot Grp, Seville 41013, Spain  Univ Pablo de Olavide, Dept Biol Mol & Ingn Bioquim, Area Nutr & Bromatol, Ctra Utrera Km 1, Seville 41013, Spain  CSIC, Cell Biol Unit, Inst Grasa, Seville 41013, Spain  Hosp Univ Virgen del Rocio, Dept Bioquim Clin, Unidad Gest Lab, Seville 41013, Spain



Univ Basel, Neurobiol Lab Brain Aging & Mental Hlth, CH-4012 Basel, Switzerland  Univ Basel, Psychiatr Univ Clin, CH-4012 Basel, Switzerland  Univ Strasbourg, INSERM U1119, Batiment Fac Med 3, FMTS, F-67000 Strasbourg, France

Univ Complutense, Fac Med, Dept Pharmacol, E-28040 Madrid, Spain  Ctr Invest Biomed Salud Mental CIBERSAM, Madrid, Spain  Hosp 12 Octubre, Inst Invest Sanitaria, Madrid, Spain  Inst Univ Invest Neuroquim UCM, Madrid, Spain  Univ Complutense, Fac Med, Dept Psychiat, E-28040 Madrid, Spain  Univ Cadiz, Dept Neurosci, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain

Laboratory of Toxicology, Faculty of Sciences, University of Vigo, Las Lagunas S/n, 32004 Ourense, Spain.  Department of Pharmacology, Toxicology and Legal and Forensic Medicine, Veterinary Faculty, University of Cordoba, 14071, Cordoba, Spain.  Department of Comparative Pathology, Faculty of Veterinary Medicine, University of Cordoba, 14071 Cordoba, Spain.  Laboratory of Toxicology, Faculty of Sciences, University of Vigo, Las Lagunas S/n, 32004 Ourense, Spain. Electronic address: lafuente@uvigo.es.

Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Okayama Univ, Grad Sch Med Dent & Pharmaceut Sci, Dept Gastroenterol & Hepatol, Okayama 7008530, Japan  Okayama Univ, Grad Sch Med Dent & Pharmaceut Sci, Dept Prevent Dent, Okayama 7008530, Japan  Univ Tokushima, Grad Sch, Inst Hlth Biosci, Dept Prevent Dent, Tokushima, Japan

Univ Wisconsin, Sch Vet Med, Dept Comparat Biosci, Madison, WI 53706 USA  Univ Georgia, Dept Vet Biosci & Diagnost Imaging, Athens, GA 30602 USA  Michigan State Univ, Neurosci Program, E Lansing, MI 48824 USA

Univ Cagliari, Dept Life & Environm Sci, Cagliari, Italy  Univ Cagliari, Dept Biomed Sci, Univ Campus,SP 8, I-09042 Cagliari, Italy  Univ Vienna, Dept Neurobiol, Vienna, Austria  Pinnacle Biomed Res Inst, Bhopal, India

Inst Invest Sanit Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn & Aerosp Engn, Leganes, Spain  Univ Cadiz, Dept Psychol, Psychobiol Area, Neuropsychopharmacol & Psychobiol Res Grp, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IIS Imas12,IUIN, Madrid, Spain  Univ Complutense UCM, Dept Child & Adolescent Psychiat, Hosp Gen Univ Gregorio Maranon, Sch Med, Madrid, Spain  Univ Isabel I, Fac Ciencia & Tecnol, Burgos, Spain  CNIC, Madrid, Spain

1 - Plovdiv University “Paisii Hilendarski”, Faculty of Biology, Department of Biochemistry & Microbiology, 4000 Plovdiv, 24, Tsar Asen, Str, BULGARIA 2 - Plovdiv University “Paisii Hilendarski”, Centre of Technologies, 4000 Plovdiv, 24, Tsar Asen, Str, BULGARIA 3 - Medical University of Plovdiv, Faculty of Pharmacy, Department of Medical Biochemistry, 4002 Plovdiv, BULGARIA 4 - Medical University - Plovdiv, Faculty of Pharmacy, Department of Pharmacognosy and Pharmaceutical Chemistry, 4002 Plovdiv, BULGARIA *Corresponding author: ilievini@abv.bg

CSIC, UAM, Inst Invest Ciencias Alimentac CIAL, Calle Nicolas Cabrera 9, E-28049 Madrid, Spain  Univ Complutense Madrid, Dept Internal Med & Anim Surg, Sch Vet Sci, Hlth Surveillance Ctr VISAVET, Puerta Hierro Ave, Madrid 28040, Spain  Univ Complutense Madrid, Fac Vet, Av Puerta Hierro S-N, E-28040 Madrid, Spain  CSIC, UAM, CBMSO, Calle Nicolas Cabrera 1, E-28049 Madrid, Spain

Pukyong Natl Univ, Dept Food Sci & Nutr, 599-1 Daeyeon 3 Dong, Busan 608737, South Korea  Pukyong Natl Univ, Inst Fisheries Sci, Busan 619911, South Korea  Dongwon F&B, Seoul 06775, South Korea

Department of Crop and Forest Sciences, University of Lleida-Agrotenio Center, Av. Al. Rovira Roure 191, 25198 Lleida, Spain.  Laboratori de Sanitat Vegetal, Departament d'Agricultura, Ramadera i Pesca, Generalitat de Catalunya, 25198 Lleida, Spain.

Univ Complutense Madrid, Fac Med, Dept Pharmacol & Toxicol, Madrid, Spain  Hosp 12 Octubre Imas12, Inst Hlth Res, Madrid, Spain  Univ Inst Res Neurochem UCM, Madrid, Spain  Hosp Gregorio Maranon, Biomed Res Networking Consortium Mental Hlth CIBE, Pabellon Gobierno 1 Planta C Dr Esquerdo 46, Madrid 28007, Spain  Hosp Clin San Carlos IdISSC, Sanitary Res Inst, Ave Prof Martin Lagos S-N, Madrid 28040, Spain  Univ Complutense Madrid, Fac Med, Dept Psychiat & Med Psychol, Ciudad Univ S-N, E-28040 Madrid, Spain

Inst Invest Sanitaria Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioingn & Ingn Aeroespacial, Leganes, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Psychobiol Area, Dept Psychol, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Dept Neurosci, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IUIN,IIS Imas12, Madrid, Spain  Univ Complutense Madrid, Dept Child & Adolescent Psychiat, Inst Psychiat & Mental Hlth, Hosp Gen Univ Gregorio Maranon,Sch Med, Madrid, Spain  CNIC, Ctr Nacl Invest Cardiovasc, Madrid, Spain

Instituto de Investigacion Sanitaria Gregorio Maranon, Madrid, Spain.  CIBER de Salud Mental (CIBERSAM), Madrid, Spain.  Department of Pharmacology and Toxicology, School of Medicine, Universidad Complutense (UCM), IIS Imas12, IUIN, Madrid, Spain.  Neuropsychopharmacology and Psychobiology Research Group, Psychobiology Area, Department of Psychology, Universidad de Cadiz, Puerto Real (Cadiz), Spain.  Instituto de Investigacion e Innovacion en Ciencias Biomedicas de Cadiz, INiBICA, Hospital Universitario Puerta del Mar, Cadiz, Spain.  Departamento de Bioingenieria e Ingenieria Aeroespacial, Universidad Carlos III de Madrid, Leganes, Spain.  Centro Nacional de Investigaciones Cardiovasculares, CNIC, Madrid, Spain.  High Performance Research Group in Physiopathology and Pharmacology of the Digestive System (NeuGut), University Rey Juan Carlos (URJC), Alcorcon, Spain.

Chitkara College of Pharmacy, Chitkara University, Rajpura, Punjab, India.  School of Health Sciences & Technology, University of Petroleum and Energy Studies, Bidholi 248007, Dehradun, Uttarakhand, India.  Department of Pharmacology, Bromatology and Toxicology, Faculty of Pharmacy and Biochemistry, Universidad Nacional Mayor de San Marcos, Lima, Peru.  E-Health Research Center, Universidad de Ciencias y Humanidades, Lima, Peru.  Pharmacy Practice Research Unit, Clinical Pharmacy Department, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Department of Pharmaceutical Chemistry and Pharmacognosy, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Substance Abuse and Toxicology Research Center, Jazan University, Jazan, Saudi Arabia.  Department of Pharmacy Practice, Faculty of Pharmacy, Jazan University, P.O. Box 114-45124, Jazan, Saudi Arabia.  Department of Biology, College of Science, Princess Nourah bint Abdulrahman University, P.O. Box 84428, Riyadh 11671, Saudi Arabia.  Department o

Department of Meat and Fat Technology, Prof. Waclaw Dabrowski Institute of Agriculture and Food Biotechnology - State Research Institute, 02-532, Warsaw, Poland  b  Department of Food Gastronomy and Food Hygiene, Institute of Human Nutrition Sciences, Warsaw University of Life Sciences-SGGW, 02-776, Warsaw, Poland

Department of Animal Biosciences, University of Guelph, Guelph, Ontario N1G2W1, Canada. Electronic address: chanlon@uoguelph.ca.  Department of Animal Biosciences, University of Guelph, Guelph, Ontario N1G2W1, Canada.

Department of Poultry Science, College of Agriculture, Auburn University, Auburn, AL 38649, USA; Department of Animal Biosciences, Ontario Agricultural College, University of Guelph, Guelph, ON, Canada. Electronic address: chanlon@uoguelph.ca.  Department of Agricultural, Food, and Nutritional Science, University of Alberta, Edmonton, AB, Canada.  Department of Animal Biosciences, Ontario Agricultural College, University of Guelph, Guelph, ON, Canada.

Gifu Univ, United Grad Sch Vet Sci, 1-1 Yanagido, Gifu 5011193, Japan  Obihiro Univ Agr & Vet Med, Dept Vet Med, Inada Cho, Obihiro, Hokkaido 0808555, Japan  Obihiro Univ Agr & Vet Med, Grad Sch Anim & Food Hyg, Inada Cho, Obihiro, Hokkaido 0808555, Japan

Univ Zurich, Clin Zoo Anim Exot Pets & Wildlife, Zurich, Switzerland  Univ Zurich, Dept Evolutionary Biol & Environm Studies, Zurich, Switzerland  Toronto Zoo, Scarborough, ON, Canada  Seychelles Isl Fdn, Victoria, Mahe, Seychelles  Univ Zurich, Zool Museum, Zurich, Switzerland

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Dept Obstet & Gynecol, Olson Ctr Womens Hlth, Omaha, NE 68198 USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan 47000, Peoples R China  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE 68198 USA  Heartland Ctr Reprod Med, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Munroe Meyer Inst, Omaha, NE 68198 USA  Chinese Acad Sci, Inst Zool, Key Lab Anim Ecol & Conservat Biol, Beijing 100101, Peoples R China  Wenzhou Univ, Coll Life & Environm Sci, Wenzhou 325035, Peoples R China  Univ Nebraska Med Ctr, Biochem & Mol Biol, Omaha, NE 68198 USA  Univ Penn, Dept Obstet & Gynecol, Philadelphia, PA 19104 USA

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Olson Ctr Womens Hlth, Dept Obstet & Gynecol, Omaha, NE USA  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan, Hubei, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 3, Guangdong Prov Key Lab Liver Dis Res, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 8, Dept Obstet & Gynecol, Shenzhen, Peoples R China  Heartland Ctr Reprod Med PC, Omaha, NE USA  Vet Affairs Nebraska Western Iowa Hlth Care Syst, Omaha, NE USA

Nippon Vet & Life Sci Univ, Dept Vet Med, Tokyo 1808602, Japan  NOSAI Minami, Niikappu, Hokkaido 0530021, Japan  Obihiro Univ Agr & Vet Med, Dept Clin Vet Sci, Obihiro, Hokkaido 0808555, Japan

Department of Nursing, Faculty of Nursing and Welfare Sciences, Fukui Prefectural University, Japan. Electronic address: mizutani@fpu.ac.jp.  Department of Obstetrics and Gynecology, Faculty of Medical Sciences, University of Fukui, Japan.  Department of Food Science and Technology, National Fisheries University, Japan.  Department of Nursing, Faculty of Nursing and Welfare Sciences, Fukui Prefectural University, Japan.

School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: stecot@arizona.edu.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA; Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, AZ 85721, USA.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: Juliana.dixon@utsouthwestern.edu.  Centre ValBio, Ranomafana, Ifanadiana, Madagascar.  Department of Zoology and Animal Biodiversity, University of Antananarivo, Antananarivo, Madagascar.  Institute of Evolutionary Biology (IBE-UPF CSIC), Barcelona, Spain.  PhD programs in Anthropology and Biology, The Graduate Center of the City University 

Laboratorio de Biologia y Quimica Atmosferica, Departamento de Ciencias Ambientales, Instituto de Ciencias de la Atmosfera y Cambio Climatico, Universidad Nacional Autonoma de Mexico, Ciudad de Mexico 04510, Mexico.  Laboratory of Psychoimmunology, National Institute of Psychiatry Ramon de la Fuente Muniz", Mexico City 14370, Mexico.

Doctor Peset Univ Hosp, Med Oncol Dept, Valencia 46017, Spain  Hosp Ctr Wallonie Picardy, Med Oncol Dept, B-7500 Tournai, Belgium  Univ Valencia, Frailty Res Organized Grp, Valencia 46010, Spain  Univ Valencia, Dept Nursing, Valencia 46010, Spain

Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Chem Anal Lab, Merelbeke, Belgium  Pairi Daiza Pairi Daiza Fdn, Brugelette, Belgium  Univ Edinburgh, MRC Ctr Reprod Hlth, Edinburgh, Midlothian, Scotland  Edinburgh Zoo, Royal Zool Soc Scotland, Edinburgh, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Reprod Obstet & Herd Hlth, Merelbeke, Belgium  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China

Centre for Ecological Sciences, Indian Institute of Science, Bengaluru 560012, India.  Centre for Ecological Sciences, Indian Institute of Science, Bengaluru 560012, India. Electronic address: mthaker@iisc.ac.in.

School of Wildlife  Forensic and Health, NDVSU,  Jabalpur, Madhya Pradesh,  India; Department of Veterinary  Physiology, NDVSU, Jabalpur,  Madhya Pradesh, India;  Department of Veterinary  Surgery and Radiology, NDVSU,  Jabalpur, Madhya Pradesh,  India



College of Forestry and Wildlife Sciences, Auburn University, 602 Duncan Dr, Auburn, AL, 36849, USA    Monet A. Gomes, Stephen S. Ditchkoff, Sarah Zohdy, William D. Gulsby, Todd D. Steury & Chad H. Newbolt    Department of Pathobiology, College of Veterinary Medicine, Auburn University, 1010 Wire Rd, Auburn, AL, 36849, USA    Sarah Zohdy

Smithsonian-Mason School of Conservation & Department of Biology, George Mason University, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., Flagstaff, AZ 86011, USA.  Fisheries and Oceans Canada, Arctic Aquatic Research Division, 501 University Crescent, Winnipeg, MB R3T 2N6, Canada.  Marine Mammal Institute, Fisheries and Wildlife Department, Oregon State University, Newport, OR 97365, USA.  Greenland Institute of Natural Resources, Strandgade 91,2, DK-1401 Copenhagen K, Denmark.

Neurosci Inst Cavalieri Ottolenghi NICO, Reg Gonzole 10, I-10043 Turin, Italy  Univ Tours, UMR Physiol Reprod & Comportements, Inst Natl Rech Agr Alimentat & Environm INRAE, CNRS,Inst Francais Cheval & Equitat IFCE, F-37380 Nouzilly, France  Univ Torino, Dept Neurosci Rita Levi Montalcini, Lab Neuroendocrinol, Via Cherasco 15, I-10125 Turin, Italy  Univ Torino, Dept Vet Sci, Largo Braccini 2, I-10095 Turin, Italy  Univ Nacl Educ Distancia UNED, Dept Psychobiol, C Juan del Rosal 10, Madrid 28040, Spain

Department of Veterinary Clinical Sciences, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Louisiana Animal Disease Diagnostic Laboratory, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Department of Pathobiological Sciences, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Mississippi Aquarium, Gulfport, MS 39501, USA.  Clinic for Birds, Reptiles, Amphibians, and Fish, Justus Liebig University Giessen, 35392 Giessen, Germany.

State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of Public Health, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China. Electronic address: huangboxiannj@163.com.  Clinical Research Center for Reproduction and Genetics in Hunan Province, Reproductive and Genetic Hospital of CITIC-Xiangya, Changsha, China. Electronic address: tanyueqiu@csu.edu.cn.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of P

Fisheries Department, College of Fisheries and Ocean Sciences, University of Alaska Fairbanks, Juneau, Alaska, United States of America.  Cascadia Research, Olympia, Washington, United States of America.  Ocean Associates Inc., on Contract to NOAA Southwest Fisheries Science Center, La Jolla, California, United States of America.  Marine Mammal Program, Makah Fisheries Management, Neah Bay, Washington, United States of America.

Univ Sao Paulo, Inst Biosci, Dept Physiol, Rua Matao 14, BR-05508090 Sao Paulo, SP, Brazil  Sao Paulo State Univ, Coll Agr & Vet Sci, Dept Anim Morphol & Physiol, BR-14884900 Jaboticabal, SP, Brazil  No Arizona Univ, Dept Biol Sci, Box 5640, Flagstaff, AZ 86011 USA  George Mason Univ, Dept Biol, Fairfax, VA 22030 USA  George Mason Univ, Smithsonian Mason Sch Conservat, Fairfax, VA 22030 USA

Helen Wills Neuroscience Institute, University of California, Berkeley, California.  Department of Psychology, University of California, Berkeley, California.  Department of Integrative Biology, University of California, Berkeley, California.  Graduate Group in Endocrinology, University of California, Berkeley, California.

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK 99775, USA.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith Missoula, MT 59801, USA.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester M13 9PT , UK.  Department of Biological Sciences, Northern Arizona University, Flagstaff, Arizona 86011, USA.  Department of Biology, Colorado State University, 1878 Campus Delivery Fort Collins, CO 80523, USA.

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA. Helen.Chmura@usda.gov.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith, Missoula, MT, 59801, USA. Helen.Chmura@usda.gov.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester, M13 9PT, UK.  Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Northern Arizona University, Department of Biological Sciences, 227 Building 21, 617S Beaver, Flagstaff, AZ, 86011, USA.  Department of Physiology, Anatomy, and Genetics, Le Gros Clark Building, University of Oxford, South Parks Road, Oxford, OX1 3QX, UK.  Department of Biology, Colorado State University, 1878 Campus Delivery, Fort Collins, CO, 80523, USA.

No Arizona Univ, Dept Biol Sci, 617 S Beaver St, Flagstaff, AZ 86011 USA  George Mason Univ, Smithsonian Mason Sch Conservat & Dept Biol, 1500 Remt Rd, Front Royal, VA 22630 USA  Univ Tasmania, Sch Nat Sci, Hobart, Tas, Australia  No Arizona Univ, 617 S Beaver St, Flagstaff, AZ 86011 USA

Department of Environmental Science and Policy, George Mason University, 4400 University Drive, MSN 5F2, Fairfax, VA 22030, USA  b  Department of Biology, George Mason University, 10900 University Boulevard, Manassas, VA 20110, USA  c  Smithsonian-Mason School of Conservation, 1500 Remount Road, Front Royal, VA 22630, USA  d  Central Environmental Authority, Central Provincial Office, Polgolla, Sri Lanka  e  Department of Biological Sciences, Faculty of Applied Sciences, Rajarata University of Sri Lanka, Mihintale 50300, Sri Lanka  f  White Oak Conservation Foundation, 581705 White Oak Road, Yulee, FL 32097, USA  g  School of Integrative Studies, George Mason University, 4400 University Drive, MSN 5D3, Fairfax, VA 22030, USA

Tech Univ Dresden, Dept Otorhinolaryngol, Smell & Taste Clin, D-01307 Dresden, Germany  Univ Giessen & Marburg, Univ Hosp Marburg, Dept Otorhinolaryngol Head & Neck Surg, Baldingerstr, D-35043 Marburg, Germany  CNRS, Ctr Sci Gout & Alimentat, UMR6265, F-21000 Dijon, France  INRA, Ctr Sci Gout & Alimentat, UMR1324, F-21000 Dijon, France  Univ Bourgogne, UMR Ctr Sci Gout & Alimentat, F-21000 Dijon, France

North Carolina State Univ, Dept Mat Sci & Engn, Raleigh, NC 27695 USA  Univ North Carolina Greensboro, Joint Sch Nanosci & Nanoengn, Dept Nanosci, Greensboro, NC 27401 USA  Adroit Mat, 2054 Kildaire Farm Rd,Suite 205, Cary, NC 27518 USA

Department of Japanese Oriental Medicine, Graduate School of Medicine and Pharmaceutical Sciences, University of Toyama, Toyama, Japan2 Division of Kampo Diagnostics, Department of Clinical Science, Institute of Natural Medicine, University of Toyama, Toyama, Japan

Univ Tennessee, Dept Ophthalmol, Hlth Sci Ctr, 930 Madison Ave,Suite 769, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 317 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Physiol, Hlth Sci Ctr, 956 Court Ave,Coleman Bldg,Suite C211, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 522 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Ophthalmol Anat & Neurobiol, Neurosci Inst, Hlth Sci Ctr, 930 Madison Ave,Suite 768, Memphis, TN 38163 USA  GIOSTAR Res Inc Pvt Ltd, Mohali, Punjab, India

Kyushu Univ, Innovat Ctr Med Redox Nav, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan  Kyushu Univ, Fac Med Sci, Dept Adv Med Initiat, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan  Kyushu Univ, Ctr Adv Med Innovat, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan  Univ British Columbia, Fac Pharmaceut Sci, Vancouver, BC V6T 1Z3, Canada

Univ Zaragoza, GENUD Res Grp, Inst Invest Sanitaria Aragon IIS Aragon, Zaragoza 50013, Spain  Hosp Clin Univ Lozano Blesa, Unidad Endocrinol Pediat, Zaragoza 50009, Spain  Inst Agroalimentario Aragon IA2, Zaragoza 50013, Spain  Inst Salud Carlos III, Ctr Invest Biomed Red Fisiopatol Obesidad & Nutr, Madrid 28029, Spain  Univ Granada, Ctr Invest Biomed, Inst Nutr & Tecnol Alimentos, Dept Bioquim & Biol Mol 2, Granada 18016, Spain  Complejo Hosp Univ Santiago, Inst Invest Sanitaria Santiago Compostela IDIS, Grp Invest Nutr Pediat, Unidad Gastroenterol Hepatol & Nutr Pediat, Santiago De Compostela 15706, Spain  Inst Maimonides Invest Biomed Cordoba IMIBIC, Hosp Univ Reina Sofia, Unidad Metabol & Invest Pediat, Cordoba 14071, Spain  Complejo Hosp Univ Granada, Inst Invest Biosanitaria IBS GRANADA, Granada 18014, Spain  Univ Santiago de Compostela, Unidad Invest Nutr Crecimiento & Desarrollo Human, Santiago De Compostela 15706, Spain

Departamento Produccion Animal, Facultad de Veterinaria, Universidad Complutense de Madrid, Avda. Puerta de Hierro s/n., 28040 Madrid, Spain.  Instituto Regional de Investigacion y Desarrollo Agroalimentario y Forestal de Castilla-La Mancha (IRIAF), 13700 Toledo, Spain.  Departamento de Mejora Genetica Animal, Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria (INIA), Consejo Superior de Investigaciones Cientificas (CSIC), Ctra Coruna km 7.5, 28040 Madrid, Spain.  Departamento de Produccion y Sanidad Animal, Facultad de Veterinaria, Universidad Cardenal Herrera-CEU, CEU Universities, C/ Tirant lo Blanc, 7, Alfara del Patriarca, 46115 Valencia, Spain.

Graduate School of Life and Environmental Sciences, University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8572, Japan.  Drug Discovery and Assets Innovation Laboratory, DAILAB, National Institute of Advanced Industrial Science & Technology (AIST), Central 5-41, 1-1-1 Higashi, Tsukuba 305-8565, Japan.  Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences, Beijing 100021, China.  School of Integrative and Global Majors, University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8577, Japan.

Rosalind and Morris Goodman Cancer Institute , Montreal, Canada.  Department of Physiology, McGill University, Montreal, Canada.  Department of Medicine, Division of Experimental Medicine, McGill University, Montreal, Canada.  Department of Human Genetics, McGill University, Montreal, Canada.  Department of Microbiology and Immunology, McGill University, Montreal, Canada.  McGill University Research Centre on Complex Traits , Montreal, Canada.  Department of Experimental Surgery, McGill University, Montreal, Canada.  Department of Pathology, Faculty of Medicine, McGill University, Montreal, Canada.  Laboratory of Biochemical Genetics and Metabolism, Rockefeller University, New Nork, NY, USA.  Department of Medicine (retired), Weill Cornell Medical College, New York, NY, USA.  Department of Surgery, McGill University Health Centre, Montreal, Canada.

Kyushu Univ, Grad Sch Med Sci, Dept Disaster & Emergency Med, Fukuoka, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Anesthesiol & Crit Care Med, Fukuoka, Japan  Kyushu Univ Hosp, Intens Care Unit, Fukuoka, Japan  Kyushu Univ, Ctr Adv Med Innovat, Fukuoka, Japan  Kyushu Univ Hosp, Emergency & Crit Care Ctr, Fukuoka, Japan

Okayama Univ, Grad Sch Hlth Sci, Kita Ku, 2-5-1 Shikata Cho, Okayama, Okayama 7008558, Japan  Shimane Univ, Fac Med, Dept Radiol, 89-1 Enya Cho, Izumo, Shimane 6938501, Japan  Natl Cerebral & Cardiovasc Ctr, Dept Mol Pathogenesis, 5-7-1 Fujishiro Dai, Suita, Osaka 5658565, Japan

Univ Granada, Dept Biochem & Mol Biol 2, Inst Nutr & Food Technol Jose Mataix, Ctr Biomed Res, Avda Conocimiento S-N, Granada 18016, Spain  Inst Invest Biosanitaria IBS GRANADA, Granada, Spain  CIBER Fisiopatol Obesidad & Nutr CIBEROBN, Madrid, Spain

Department of Microbiology and Immunology, Teikyo University School of Medicine, Itabashi-ku, Tokyo, 173-8605, Japan.  Teikyo Heisei University, Faculty of Health and Medical Science, Toshima-ku, Tokyo, 170-8445, Japan.

Univ Florence, Dept Agrifood Prod & Environm Sci, Sect Anim Sci, Via Cascine 5, I-50144 Florence, Italy  Univ Turin, Dept Agr Forest & Food Sci, Lgo P Braccini 2, I-10095 Grugliasco, Italy  Univ Turin, Dept Vet Sci, Lgo P Braccini 2, I-10095 Grugliasco, Italy  CNR, Inst Sci Food Prod, Lgo P Braccini 2, I-10095 Grugliasco, Italy

Univ Tsukuba, Grad Sch Life & Environm Sci, 1-1-1 Tennodai, Tsukuba, Ibaraki 3058572, Japan  Chengdu Univ TCM, Clin Med Sch, Chengdu 610075, Sichuan, Peoples R China  Chinese Acad Med Sci, Inst Lab Anim Sci, Beijing 100021, Peoples R China

Asai Germanium Res Inst Co Ltd, 3-131 Suzuranoka, Hakodate, Hokkaido 0420958, Japan  Obihiro Univ Agr & Vet Med, Dept Life & Food Sci, Nishi 2 Sen, Obihiro, Hokkaido 0808555, Japan  Tohoku Univ Hosp, Dept Pharmaceut Sci, Aoba Ku, 1-1 Seiryo, Sendai, Miyagi 9808574, Japan  Yamagata Univ Hosp, Dept Pharm, Grad Sch Med Sci, 2-2-2 Iidanishi, Yamagata, Yamagata 9909585, Japan  Hokkaido Univ, Dept Nat Hist Sci, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Hokkaido Univ, Creat Res Inst, Isotope Imaging Lab, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Tohoku Univ, Fac Agr, Grad Sch Agr Sci, Aoba Ku, 468-1 Aramaki Aza, Sendai, Miyagi 9808578, Japan

Khon Kaen Univ, Dept Biochem, Fac Med, Khon Kaen 40002, Thailand  Khon Kaen Univ, Liver Fluke & Cholangiocarcinoma Res Ctr, Fac Med, Khon Kaen 40002, Thailand  Khon Kaen Univ, Fac Associated Med Sci, Khon Kaen 40002, Thailand  Mie Univ, Dept Environm & Mol Med, Grad Sch Med, Tsu, Mie 5148507, Japan

Walters CR, Natural Resources and the Environment  (NRE), Council for Scientific and Industrial Research (CSIR), Stellenbosch, South  Africa, Tel.: +27-21-8882625; Fax: +27-21-888-2682; E-mail: cwalters@csir.co.za

Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Expt & Translat Genet,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Gastroenterol Hepatol & Nutr,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Clin Pharmacol & Therapeut Innovat,Dept Pedia, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed Sci, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed & Hlth Informat, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Biol Sci, Div Cell Biol & Biophys, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Univ Kansas Liver Ctr, Kansas City, MO 64108 USA

McGill Univ, Rosalind & Morris Goodman Canc Res Ctr, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Physiol, Montreal, PQ, Canada  McGill Univ, Dept Human Genet, Montreal, PQ, Canada  Univ Toronto, Dept Psychol, Toronto, ON, Canada  Univ Toronto, Dept Comp Sci, Toronto, ON, Canada  McGill Univ, Dept Microbiol & Immunol, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Pathol, Montreal, PQ, Canada  McGill Univ, Dept Biochem, Montreal, PQ, Canada  McGill Univ, Dept Med, Div Expt Med, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Montreal Neurol Inst, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Dept Surg, Montreal, PQ, Canada  Weill Cornell Med Coll, Dept Med, New York, NY USA

Hosp Clin Barcelona, Inst Invest Biomed August Pi & Sunyer IDIBAPS, Ctr Invest Biomed Red Salud Mental CIBERSAM, Dept Psychiat & Psychol, Barcelona, Spain  UB, Fac Med, Dept Med, Barcelona, Spain  UB, Inst Neurosci, Barcelona, Spain  Hosp del Mar, CIBERSAM, Dept Radiol, MRI Res Unit,G21, Barcelona, Spain  Univ Barcelona, Ctr Invest Biomed Red Enfermedades Hepat & Digest, IDIBAPS, Hosp Clin,Liver Unit, Barcelona, Spain  Univ Complutense Madrid, CIBERSAM, Dept Farmacol & Toxicol, Fac Med,IUINQ,Imas12, Madrid, Spain  Univ Autonoma Barcelona, Grp Recerca Hepatol, Liver Sect,FIMIM, Hosp del Mar, Parc Salut Mar, Barcelona, Spain  INRA, Lab Nutr & Integrat Neurobiol NutriNeuro, UMR 1286, F-33076 Bordeaux, France  Univ Bordeaux, Lab Nutr & Integrat Neurobiol NutriNeuro, F-33076 Bordeaux, France

Univ Lleida Agrotecnio Ctr, Dept Crop & Forest Sci, Lleida, Spain  Royal Holloway Univ London, Sch Biol Sci, Egham, Surrey, England  Generalitat Catalunya, Dept Agr Ramadera & Pesca, Lab Sanitat Vegetal, Lleida, Spain  Univ Florida, Trop Res & Educ Ctr, Homestead, FL USA

Kings Coll London, Womens Hlth Acad Ctr, Div Womens Hlth, KHP, London SE1 7EH, England  Univ Nottingham, Sch Med, Dept Obstet & Gynaecol, Nottingham NG5 1PB, England  Newcastle Univ, Inst Cell & Mol Biosci, Newcastle Upon Tyne NE2 4HH, Tyne & Wear, England  Univ Med Berlin, Inst Expt Endocrinol, D-13353 Berlin, Germany  Univ Nottingham, Sch Life Sci, Nottingham NG7 2UH, England



Beijing Forestry Univ, Coll Biol Sci & Biotechnol, Natl Engn Lab Tree Breeding, 35 Tsinghua East Rd, Beijing, Peoples R China  Kew, Royal Bot Gardens, Wellcome Trust Millennium Bldg,Wakehurst Pl, Ardingly RH17 6TN, England

ACECR, Dept Stem Cells & Dev Biol, Cell Sci Res Ctr, Royan Inst Stem Cell Biol & Technol, Tehran, Iran  Amirkabir Univ Technol, Dept Biomed Engn, Tehran, Iran  Pasteur Inst Iran, Natl Cell Bank, Tehran, Iran  Ecole Polytech Fed Lausanne, Microsyst Lab, Stn 17, EPFL STI IMT LMIS4, CH-1015 Lausanne, Switzerland  Univ Sci & Culture, ACECR, Dept Dev Biol, Tehran, Iran

Beijing Forestry Univ, Coll Biol Sci & Biotechnol, Natl Engn Lab Tree Breeding, 35 Tsinghua East Rd, Beijing 100083, Peoples R China  Chinese Acad Sci, Xishuangbanna Trop Bot Garden, Key Lab Trop Forest Ecol, Germplasm Bank, Mengla 666303, Yunnan, Peoples R China  Royal Bot Gardens, Seed Conservat Dept, Wakehurst Pl, Richmond RH176TN, W Sussex, England

Keio Univ, Sch Med, Dept Internal Med, Div Gastroenterol & Hepatol,Shinjuku Ku, 35 Shinanomachi, Tokyo 1608582, Japan  Natl Def Med Coll, Dept Internal Med, Div Gastroenterol & Hepatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tokyo, Grad Sch Pharmaceut Sci, Bunkyo Ku, Tokyo 1130033, Japan  Nara Inst Sci & Technol, Complex Mol Syst Lab, Takayama Cho, Ikoma, Nara 6300192, Japan  Showa Pharmaceut Univ, Lab Drug Design & Med Chem, 3-3165 Higashi Tamagawagakuen, Machida, Tokyo 1948543, Japan  Natl Def Med Coll, Res Inst, Div Environm Med, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Chiba Univ, Grad Sch Med, Dept Adv Aging Med, Chuo Ku, 1-8-1 Inohana, Chiba 2608670, Japan  Saitama Med Univ, Dept Endocrinol & Diabet, Moroyama, Saitama 3500495, Japan  Nippon Med Sch, Grad Sch Med, Dept Physiol, Bunkyo Ku, 1-25-16 Nezu, Tokyo 1138602, Japan  Natl Def Med Coll, Dept Internal Med, Div Cardiol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Int Univ Hlth & Welf, Grad Sch, Minato Ku, 1-24-1 Minami Aoyama

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Med Clin 1, Atherothrombosis Ctr, Rome, Italy  Sapienza Univ Rome, Dept Paride Stefanini, Unit Vasc Surg, Rome, Italy

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  FIFA Med Ctr Excellence, Villa Stuart Sport Clin, Via Trionfale 5952, I-00136 Rome, Italy  AS Roma Football Club, Piazzale Dino Viola 1, I-00128 Rome, Italy  Univ Parma, Dept Med & Surg, Osped Maggiore, Parma, Italy  Sapienza Univ Rome, Dept Physiol & Pharmacol, Rome, Italy  IRCCS Neuromed, Pozzilli, IS, Italy

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Corso Repubbl 74, I-04100 Latina, Italy  IRCCS NEUROMED, Pozzilli, Italy  Mediterranea Cardioctr, Naples, Italy  Santa Maria Goretti Hosp, Latina, Italy  Sapienza Univ Rome, Dept Publ Hlth & Infect Dis, Rome, Italy  Univ Fed Uberlandia, Dept Clin Res, Uberlandia, MG, Brazil  Pineta Grande Hosp, Intervent Cardiol Unit, Castel Volturno, Italy

Sapienza Univ Rome, Dept Internal Med & Med Specialties, UOC Emergency Med, Viale Policlin 155, I-00161 Rome, Italy  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Med Clin 1, Rome, Italy  MG Vannini Hosp, Dept Emergency, Rome, Italy  Policlin Umberto 1, Resp Pathophysiol & Rehabil Unit, Rome, Italy

European Hosp, Dept Cardiac Surg, Rome, Italy  Sapienza Univ Rome, Dept Gen & Specialized Surg Paride Stefanini, Rome, Italy  Sapienza Univ Rome, Dept Clin Internal Anesthesiol & Cardiovasc Sci, Rome, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Corso Repubbl 79, I-04100 Latina, LT, Italy  IRCCS Neuromed, Pozzilli, IS, Italy  IRCCS, Dept Cardiothorac Surg, Humanitas Clin & Res Ctr, Milan, Italy  Mediterranea Cardioctr, Naples, Italy  Univ Bristol, Bristol Heart Inst, Bristol, Avon, England

Department of Physiology, College of Medicine, University of Tennessee Health Science Center, Memphis, TN, USA.  Department of Physiology, College of Medicine, University of Tennessee Health Science Center, Memphis, TN, USA. Electronic address: aadebiyi@uthsc.edu.

Department of Physiology, College of Medicine, University of Tennessee Health Science Center, Memphis, TN, USA.  Department of Physiology, College of Medicine, University of Tennessee Health Science Center, Memphis, TN, USA. Electronic address: aadebiyi@uthsc.edu.

Uppsala Univ, Dept Surg Sci, Hedenstierna Lab, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Med Sci, Clin Physiol, S-75185 Uppsala, Sweden  Danderyd Hosp, Dept Med, S-18288 Stockholm, Sweden  Uppsala Univ, Dept Med Sci, Clin Chem, S-75185 Uppsala, Sweden  Uppsala Univ Hosp, Burn Ctr, Dept Plast & Maxillofacial Surg, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Surg Sci, Plast Surg, S-75185 Uppsala, Sweden  Therashock LLC, Inflammatory Dis Res Ctr, Palm Beach Gardens, FL 33410 USA  Uppsala Univ, Dept Med Sci, Sect Infect Dis, S-75185 Uppsala, Sweden

Santa Maria Goretti Hosp, Dept Cardiol, I-04100 Latina, Italy  IRCCS Neuromed, I-86077 Pozzilli, Italy  Sapienza Univ Rome, Dept Clin Internal Anesthesiol & Cardiovasc Sci, I-00161 Rome, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, I-04100 Latina, Italy  Univ Rome Foro Ital, Dept Movement Human & Hlth Sci, I-00135 Rome, Italy  Mediterranea Cardioctr, I-80122 Naples, Italy

Univ Antwerp, Dept Biol, Ethol Grp, B-2610 Antwerp, Belgium  Univ Glasgow, Inst Biodivers Anim Hlth & Comparat Med, Glasgow G12 8QQ, Lanark, Scotland  Jagiellonian Univ, Inst Environm Sci, PL-30387 Krakow, Poland

Univ Regina, Dept Psychol, 3737 Wascana Pkwy, Regina, SK, Canada  Univ Illinois, Dept Psychiat, Chicago, IL USA  Prairie Ctr Mindfulness, Regina, SK, Canada  Univ Calgary, Dept Psychol, Calgary, AB, Canada

Department of Psychology, University of Regina, Regina, Saskatchewan, Canada.  Department of Psychology, University of Regina, Regina, Saskatchewan, Canada. jennifer.gordon@uregina.ca.

1Department of Animal Science and Food Processing, Faculty of Tropical AgriSciences, Czech University of Life Sciences  Prague, Kamýcká 129, Prague – Suchdol 16500, Czech Republic  2Department of Veterinary Sciences, Faculty of Agrobiology, Food and Natural Resources, Czech University of Life Sciences  Prague, Kamýcká 129, Prague – Suchdol 16500, Czech Republic  3Department of Cattle Breeding, Institute of Animal Science, Přátelství 815, Prague – Uhříněves 10400, Czech Republic  *Corresponding author email: fedorova@ftz.czu.cz

MRC Centre for Reproductive Health, Queen's Medical Research Institute, University of Edinburgh, Edinburgh, UK.  Key Laboratory of SFGA on Conservation Biology of Rare Animals in The Giant Panda National Park, China Conservation and Research Centre for the Giant Panda (CCRCGP), DuJiangYan City, Sichuan Province, China.  Zoocraft Ltd., Scotland, UK.  RZSS Edinburgh Zoo, Edinburgh, UK.  Laboratory of Integrative Metabolomics, Department of Translational Physiology, Infectiology and Public Health, Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium.  Leibniz Institute for Zoo and Wildlife Research, Department Reproduction Biology, Berlin, Germany.

Satya Prakash Mohapatra  Contract Teaching Faculty,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College,  Mumbai, India  SD Ingole  Professor and Head,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College, Mumbai,  Maharashtra, India  SV Bharucha  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai 400 012 India  AS Nagvekar  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra  India  PM Kekan  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India  SD Kharde  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India

Oregon Hlth & Sci Univ, Dept Obstet & Gynecol, 3181 SW Sam Jackson Pk Rd,UHN 50, Portland, OR 97239 USA  Oregon Hlth & Sci Univ, Sch Publ Hlth, 3181 SW Sam Jackson Pk Rd,CB669, Portland, OR 97239 USA  Oregon Hlth & Sci Univ, Dept Emergency Med, 3181 SW Sam Jackson Pk Rd,CDW EM, Portland, OR 97239 USA  Univ N Carolina, Dept Obstet & Gynecol, 3006 Old Clin Bldg,CB 7570, Chapel Hill, NC 27599 USA

Univ Toronto, Fac Kinesiol & Phys Educ, Toronto, ON, Canada  Ajinomoto Co Inc, Frontier Res Labs, Inst Innovat, Kawasaki, Kanagawa, Japan  Hosp Sick Children, Res Inst, Toronto, ON, Canada  Univ Toronto, Dept Nutr Sci, Toronto, ON, Canada  Univ Toronto, Dept Pediat, Toronto, ON, Canada

Yale Univ, Dept Anthropol, 10 Sachem St, New Haven, CT 06511 USA  Yale Univ, Sch Forestry & Environm Studies, New Haven, CT 06520 USA  Univ Nacl Formosa, Fac Rectosos Nat, Austin, TX USA

Univ Tours, IFCE, CNRS, PRC,INRA, F-37380 Nouzilly, France  INSERM U930, UFR Med, 10 Bd Tonnelle, F-37044 Tours, France  Univ Tours, Dept Anal Chim Biol & Med, F-37032 Tours, France  INRA, PAO, F-37380 Nouzilly, France  INRA, GENESI, F-17700 Surgeres, France  IFIP, Inst Porc, F-35650 Le Rheu, France  INRA, Agrocampus Ouest, PEGASE, F-35590 St Gilles, France

Tohoku Univ, Grad Sch Med, Dept Mol & Funct Dynam, Sendai, Miyagi 980, Japan  Gunma Univ, Grad Sch Med, Dept Visceral & Thorac Organ Surg, Maebashi, Gunma 371, Japan  Shinshu Univ, Sch Med, Dept Surg, Div Breast & Endocrine Surg, Matsumoto, Nagano 390, Japan  Saitama Canc Ctr, Res Inst Clin Oncol, 818 Komuro, Ina, Saitama 3620806, Japan  Tohoku Univ, Grad Sch Med, Ctr Regulatory Epi Genome & Dis, Sendai, Niyagi 980, Japan

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  Sapienza Univ Rome, Dept Drug Chem & Technol, Rome, Italy  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Rome, Italy

Eastern Kentucky Univ, Exercise Physiol Lab, 521 Lancaster Ave, Richmond, KY 40475 USA  Univ Kansas, Appl Physiol Lab, 1301 Sunnyside Ave, Lawrence, KS 66047 USA  Univ Wisconsin, Exercise Sci, 1725 State St, La Crosse, WI 54601 USA

Univ Lisbon, Fac Vet Med, CIISA, P-1300477 Lisbon, Portugal  Norwegian Inst Food Fisheries & Aquaculture Res, Nofima, N-1433 As, Norway  Norwegian Inst Food Fisheries & Aquaculture Res, Nofima, N-6600 Sunndalsora, Norway  Norwegian Inst Food Fisheries & Aquaculture Res, Nofima, N-9019 Tromso, Norway

Sun Yat Sen Univ, Affiliated Hosp 1, Ctr Reprod Med, Zhongshan Sencond Rd 58, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 1, Key Lab Reprod Med Guangdong Prov, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 1, Dept Oral & Maxillofacial Surg, Guangzhou 510080, Guangdong, Peoples R China  Peoples Hosp Yangjiang, Dept Neurol, Dongshan Rd 42, Yangjiang 529500, Guangdong, Peoples R China

Department of Animal and Veterinary Sciences, 2545Clemson University, Clemson, SC, USA.  Forage Production Research Unit, USDA-ARS, Lexington, KY, USA.  Clemson University Light Imaging Facility, 2545Clemson University, Clemson, SC, USA.  Clemson University Genomics and Bioinformatics Facility, 2545Clemson University, Clemson, SC, USA.

Hokkaido Univ, Chair Marine Chem Resource Dev, Grad Sch Fisheries Sci, Hakodate, Hokkaido 0418611, Japan  Hokkaido Univ, Lab Marine Chem Resource Dev, Fac Fisheries Sci, Hakodate, Hokkaido 0418611, Japan  Hokkaido Ind Technol Ctr, Dept Res & Dev, Kikyo 379, Hakodate, Hokkaido 0410801, Japan  Hokkaido Univ, Res Fac Agr, Sapporo, Hokkaido 0608580, Japan  Hokkaido Univ, Fac Fisheries Sci, Lab Humans & Ocean, Hakodate, Hokkaido 0418611, Japan  Hokkaido Univ, Fac Fisheries Sci, Lab Marine Biotechnol & Microbiol, Hakodate, Hokkaido 0418611, Japan

Vanderbilt Univ, Med Ctr, Cardiovasc Div, Nashville, TN 37235 USA  Brigham & Womens Hosp, Div Infect Dis, 75 Francis St, Boston, MA 02115 USA  Brigham & Womens Hosp, Div Cardiovasc, 75 Francis St, Boston, MA 02115 USA

Department of Pharmacognosy, Faculty of Pharmacy, Cairo University, Cairo 11562, Egypt.  Department of Biochemistry, Faculty of Pharmacy, Cairo University, Cairo 11562, Egypt.  College of Pharmacy, King Khalid University, Abha 61441, Saudi Arabia.

Atom Energy Author, Natl Ctr Radiat Res & Technol, Radiat Biol Dept, Cairo, Egypt  Atom Energy Author, Natl Ctr Radiat Res & Technol, Drug Radiat Res Dept, Cairo, Egypt  Atom Energy Author, Natl Ctr Radiat Res & Technol, Hlth Radiat Res Dept, Cairo, Egypt

Guangdong Provincial Key Laboratory of Food, Nutrition, and Health, Guangzhou, China; and Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China.  Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China.  Guangdong Provincial Key Laboratory of Food, Nutrition, and Health, Guangzhou, China; and Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China xiamin@mail.sysu.edu.cn.



Department of Animal Science, Iowa State University, Ames, IA 50011, USA.  Vet Microbiology and Preventative Medicine, Iowa State University, Ames, IA 50011, USA.  Diamond V, Cedar Rapids, IA 52404, USA.

Univ Roma Tor Vergata, Dept Syst Med, Rome, Italy  Bambino Gesu Children Hosp, Obes & Diabet Sci Directorate, Res Unit Multifactorial Dis, Rome, Italy  Sapienza Univ Rome, Dept Expt Med, Sect Med Pathophysiol Food Sci & Endocrinol, Rome, Italy

Chinese Peoples Liberat Army Gen Hosp, Dept Stomatol, Hainan Branch, Sanya 572013, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Inst Stomatol, Beijing 100853, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Dept Prosthodont, Beijing 100853, Peoples R China

Virginia Tech, Dept Anim & Poultry Sci, Blacksburg, VA 24061 USA  Evonik Nutr & Care GmbH, Hanau, Germany  China Agr Univ, State Key Lab Anim Nutr, Minist Agr, Feed Ind Ctr, Beijing, Peoples R China

Univ Bucharest, Fac Biol, Dept Biochem & Mol Biol, 91-95 Blvd Splaiul Independentei, Bucharest 050095, Romania  Univ Agron Sci & Vet Med Bucharest, Fac Vet Med, Dept Preclin Sci, 105 Blvd Splaiul Independentei, Bucharest 050097, Romania  Univ Med & Pharm Carol Davila Bucharest, Dept Gen Surg, 8 Blvd, Bucharest 050474, Romania

Univ Kent, Medway Sch Pharm, Medway Campus,Cent Ave, Chatham ME4 4TB, Kent, England  Univ Strathclyde, Ctr Ultrason Engn, Dept Elect & Elect Engn, 204 George St, Glasgow G1 1XW, Lanark, Scotland  BRAC Univ, Dept Pharm, 41 Pacific Tower, Dhaka 1212, Bangladesh  Queens Univ Belfast, Sch Pharm, 97 Lisburn Rd, Belfast BT9 7BL, Antrim, North Ireland  Univ Greenwich, Fac Engn & Sci, Medway Campus, Chatham ME4 4TB, Kent, England

Univ Kent, Medway Sch Pharm, Medway Campus,Cent Ave, Chatham ME4 4TB, Kent, England  BRAC Univ, Dept Pharm, 41 Pacific Tower, Dhaka 1212, Bangladesh  Univ Kent, Appl Opt Grp, Canterbury CT2 7NH, Kent, England  CIPER Ctr Innovat & Proc Engn Res, Chatham ME4 4TB, Kent, England  Univ Chinese Acad Sci, Wenzhou Inst, Wenzhou 325011, Zhejiang, Peoples R China  Univ Strathclyde, Dept Elect & Elect Engn, Ctr Ultrason Engn, 204 George St, Glasgow G1 1XW, Lanark, Scotland

Department of Animal Science, California Polytechnic State University, San Luis Obispo, CA 93407, USA. Electronic address: jhuzzey@calpoly.edu.  Phibro Animal Health Corporation, Teaneck, NJ 07666-6712, USA.

Univ Navarra, Dept Chem & Pharmaceut Technol, C Irunlarrea 1, Pamplona 31008, Spain  Univ Navarra, Ctr Nutr Res, Sch Pharm & Nutr, C Irunlarrea 1, Pamplona 31008, Spain  Univ Navarra, Dept Chem, C Irunlarrea 1, Pamplona 31008, Spain  I3S, Alfredo Allen 208, P-4200180 Porto, Portugal  CESPU Inst Invest & Formacao Avancada Ciencias &, P-4585116 Gandra, Portugal

1Department of Hospital Administration, Graduate School of Medicine, Juntendo University, Tokyo, Japan.  2Center for Advanced Kampo Medicine and Clinical Research, Graduate School of Medicine, Juntendo University, Tokyo, Japan.

Department of Psychiatry and Behavioral Sciences, Stanford University School of Medicine, United States of America; Department of Behavioral & Cognitive Biology, University of Vienna, Austria. Electronic address: dbowling@stanford.edu.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Acoustics Research Institute, Austrian Academy of Sciences, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Konrad Lorenz Institute of Ethology, University of Veterinary Medicine, Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; CogSci Hub University of Vienna, Austria.

Univ Oslo, Dept Chem, Post Box 1033, NO-0315 Oslo, Norway  Univ Oslo, Sch Pharm, POB 1068, NO-0316 Oslo, Norway  Duke Univ, Dept Evolutionary Anthropol, Durham, NC 27708 USA  Univ Arizona, Sch Anthropol, Tucson, AZ 85721 USA  Duke Univ, Dept Biol, Durham, NC 27708 USA  Univ Oslo, Dept Psychol, POB 1094, NO-0317 Oslo, Norway  Oslo Univ Hosp, Intervent Ctr, POB 4950, NO-0424 Oslo, Norway

Kanazawa Univ, Res Ctr Child Mental Dev, Dept Basic Res Social Recognit & Memory, Kanazawa, Ishikawa 9208640, Japan  Krasnoyarsk State Med Univ, Res Inst Mol Med & Pathobiochem, Lab Social Brain Studies, Krasnoyarsk 660022, Russia  Krasnoyarsk State Med Univ, Dept Biochem, Krasnoyarsk 660022, Russia  Kanazawa Univ, Dept Biochem & Mol Vasc Biol, Grad Sch Med Sci, Kanazawa, Ishikawa 9208640, Japan

Department of Psychobiology, University of Valencia, Valencia, Spain.  Department of Psychology and Sociology, University of Zaragoza, Teruel, Spain.  Department of Social Psychology, University of Valencia, Valencia, Spain.  Department of Psychobiology, University of Valencia, Valencia, Spain. Electronic address: Luis.Moya@uv.es.

Univ Iowa, Dept Psychol & Brain Sci, W311 Seashore Hall, Iowa City, IA 52242 USA  Univ Miami, Dept Psychol, Coral Gables, FL 33124 USA  Univ Michigan, Dept Anesthesiol, Ann Arbor, MI 48109 USA  Univ Michigan, Chron Pain & Fatigue Res Ctr, Ann Arbor, MI 48109 USA  Univ Miami, Miller Sch Med, Dept Med, Diabet Res Inst,Div Endocrinol Diabet & Metab, Coral Gables, FL 33124 USA  Washington Univ, Sch Med, Dept Obstet & Gynecol, Div Gynecol Oncol, St Louis, MO 63110 USA  Univ Iowa, Dept Obstet & Gynecol, Div Gynecol Oncol, Iowa City, IA 52242 USA  Univ Iowa, Holden Comprehens Canc Ctr, Iowa City, IA 52242 USA  Univ Calif Los Angeles, David Geffen Sch Med, Oncol & Mol Biol Inst, Dept Med,Div Hematol, Los Angeles, CA 90024 USA  Univ Texas MD Anderson Canc Ctr, Dept Gynecol Oncol, Canc Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNA, Houston, TX 77030 USA

Univ Arizona, Sch Anthropol, POB 210030, Tucson, AZ 85721 USA  Univ Arizona, Cognit Sci Program, Tucson, AZ 85721 USA  Florida State Univ, Dept Psychol & Program Neurosci, Tallahassee, FL 32306 USA  Univ Arizona, Lab Evolutionary Endocrinol Primates, Tucson, AZ 85721 USA  Indiana Univ, Kinsey Inst, Bloomington, IN 47405 USA  Univ Arizona, Psychol Dept, Tucson, AZ 85721 USA  Univ Arizona, Coll Vet Med, Tucson, AZ 85721 USA

Univ Arizona, Sch Anthropol, Tucson, AZ 85721 USA  Univ Arizona, Cognit Sci Program, Tucson, AZ 85721 USA  Florida State Univ, Dept Psychol & Program Neurosci, Tallahassee, FL 32306 USA  Univ Arizona, Lab Evolutionary Endocrinol Primates, Tucson, AZ 85721 USA  Univ Texas Austin, Dept Anthropol, Austin, TX 78712 USA  Arbor Assays, Ann Arbor, MI 48108 USA  21 Grams Assays Inc, Chelsea, MI 48118 USA  Indiana Univ, Kinsey Inst, Bloomington, IN 47405 USA  Univ Virginia, Dept Psychol, Charlottesville, VA 22903 USA  Univ Arizona, Psychol Dept, Tucson, AZ 85721 USA  Univ Arizona, Coll Vet Med, Tucson, AZ 85721 USA  Univ Arizona, Sch Anthropol, POB 210030, Tucson, AZ 85721 USA

Cleveland Metropk Zoo, Cleveland, OH USA  Case Western Reserve Univ, Dept Biol, Cleveland, OH 44106 USA  Disneys Anim Kingdom, 1200 North Savannah Circle East, Lake Buena Vista, FL 32830 USA  Ohio State Univ, Dept Vet Prevent Med, Columbus, OH 43210 USA  Dian Fossey Gorilla Fund Int, Atlanta, GA USA

Cleveland Metroparks Zoo, Cleveland, OH, USA. austin.leeds@disney.com.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA.  Cleveland Metroparks Zoo, Cleveland, OH, USA.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA.  Department of Veterinary Preventive Medicine, Ohio State University, Columbus, OH, USA.  Dian Fossey Gorilla Fund International, Atlanta, GA, USA.

Friedrich Alexander Univ Erlangen Nurnberg FAU, Dept Psychiat & Psychotherapy, Erlangen, Germany  Heidelberg Univ, Med Fac Mannheim, Cent Inst Mental Hlth CIMH, Dept Addict Behav & Addict Med, Heidelberg, Germany  Heidelberg Univ, Med Fac Mannheim, Cent Inst Mental Hlth CIMH, Dept Neuropeptide Res Psychiat, Heidelberg, Germany

Univ Murcia, Interlab UMU, Interdisciplinary Lab Clin Anal, Reg Campus Int Excellence Campus Mare Nostrum, Murcia, Spain  Univ Autonoma Barcelona, Sch Vet Sci, Dept Anim & Food Sci, Barcelona, Spain

Univ Vet Med, Wolf Sci Ctr, Konrad Lorenz Inst Ethol, Domesticat Lab, Veterinaerpl 1, A-1210 Vienna, Austria  Univ Parma, Dept Med & Surg, Via Gramsci 14, I-43126 Parma, Italy  Univ Parma, Dept Chem Life Sci & Environm Sustainabil, Viale Sci 17-A, I-43124 Parma, Italy

Univ Minnesota Twin Cities, Grad Program Neurosci, Jackson Hall 6-145,321 Church St SE, Minneapolis, MN 55455 USA  Univ Minnesota Twin Cities, Dept Neurosci, WMBB 4 280,2102 6th St SE, Minneapolis, MN 55455 USA  HealthPartners Res Fdn, Neurosci Res, 295 Phalen Blvd, St Paul, MN 55130 USA  Univ Minnesota Twin Cities, Dept Psychol, Elliott Hall N246,75 River Rd, Minneapolis, MN 55455 USA

University of Southern California, Department of Psychology, Los Angeles, California, USA.  Seccion de Neuroimagen, Laboratorio de Imagen Medica, Centro de Investigacion Biomedica en Red de Salud Mental, Madrid, Spain.  Darby Saxbe at dsaxbe@usc.edu

Univ Vienna, Dept Behav & Cognit Biol, Vienna, Austria  Biomed Primate Res Ctr, Anim Sci Dept, Rijswijk, Netherlands  Univ Vienna, Haidlhof Res Stn, Bad Voslau, Austria  Univ Vet Med Vienna, Bad Voslau, Austria  Univ Utrecht, Dept Biol, Anim Behav & Cognit, Utrecht, Netherlands

USDA-ARS Children's Nutrition Research Center; Pediatrics, Gastroenterology & Nutrition, Baylor College of Medicine, Houston, TX 77030, USA.  USDA-ARS, Beltsville Human Nutrition Research Center, Diet, Genomics & Immunology Laboratory, Beltsville, MD 20705-2350, USA.

Domestication Lab, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210 Vienna, Austria.  Unit of Physiology, Pathophysiology and Experimental Endocrinology, Department of Biomedical Sciences, University of Veterinary Medicine, Veterinaerplatz 1, 1210 Vienna, Austria.  Institute of Cognitive Science, Comparative BioCognition, University of Osnabruck, Artilleriestrasse 34, 49076, Osnabruck, Germany.

Univ Vet Med, Wolf Sci Ctr, Konrad Lorenz Inst Ethol, Dept Interdisciplinary Life Sci,Domesticat Lab, Vet Pl 1, A-1210 Vienna, Austria  Max Planck Inst Evolutionary Anthropol, Interim Grp Primatol, Deutscher Pl 6, D-04103 Leipzig, Germany  Univ Vet Med, Dept Biomed Sci, Unit Physiol Pathophysiol & Expt Endocrinol, Vet Pl 1, A-1210 Vienna, Austria  Univ Leipzig, ZLS, Prager Str 34, D-04317 Leipzig, Germany

Univ Vet Med, Domesticat Lab, Wolf Sci Ctr, Konrad Lorenz Inst Ethol, Vet Pl 1, A-1210 Vienna, Austria  Max Planck Inst Evolutionary Anthropol, Dept Primatol, Endocrinol Lab, Deutsch Pl 6, D-04103 Leipzig, Germany  Univ Vet Med, Dept Biomed Sci, Unit Physiol Pathophysiol & Expt Endocrinol, Vet Pl 1, A-1210 Vienna, Austria  Univ Leipzig, ZLS, Prager Str 34, D-04317 Leipzig, Germany

Domestication Lab, Wolf Science Center, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210, Vienna, Austria. gwendolyn.wirobski@vetmeduni.ac.at.  University of Leipzig, ZLS, Prager Str. 34, 04317, Leipzig, Germany.  Domestication Lab, Wolf Science Center, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210, Vienna, Austria.  Interim Group Primatology, Max-Planck-Institute for Evolutionary Anthropology, Deutscher Platz 6, 04103, Leipzig, Germany.

Tongji Univ, Shanghai Pulm Hosp, Shanghai TB Key Lab, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai, Peoples R China  Shanghai Viva Biotech, CryoEM Grp, Shanghai, Peoples R China

Univ Calif Riverside, Dept Mol Cell & Syst Biol, Riverside, CA 92521 USA  Univ Calif Riverside, Neurosci Grad Program, Riverside, CA 92521 USA  Duke Univ, Nicholas Sch Environm, Durham, NC 27710 USA  Loma Linda Univ, Dept Psychol, Loma Linda, CA 92350 USA  Pontifical Catholic Univ Puerto Rico, Biotechnol Dept, Ponce, PR 00717 USA  German Natl Res Ctr Environm Hlth GmbH, Helmholtz Zentrum Munchen Mol EXpos MEX, Ingolstaedter Landstr 1, Munich, Germany  TUM, Wissensch Zentrum Weihenstephan Ernahrung Landnut, Dept Biowissensch Grundlagen, Weihenstephaner Steig 23, D-85350 Freising Weihenstephan, Germany  US EPA, Neurol & Endocrine Toxicol Branch, Publ Hlth & Integrated Toxicol Div, CPHEA ORD, Durham, NC 27711 USA

Univ Manitoba, Dept Pediat, Sect Neonatol, Winnipeg, MB, Canada  Childrens Hosp, Res Inst Manitoba, Biol Breathing Grp, Winnipeg, MB, Canada  Univ Manitoba, Dept Anesthesia, Winnipeg, MB, Canada  Univ Manitoba, Dept Oral Biol, Winnipeg, MB, Canada  Univ Manitoba, Dept Physiol, Winnipeg, MB, Canada

Southern Methodist Univ, Dept Psychol, 6116 N Cent Expressway,Suite 1300, Dallas, TX 75206 USA  Univ Miami, Dept Psychol, Miami, FL USA  Univ Miami, Miller Sch Med, Diabet Res Inst, Div Endocrinol Diabet & Metab,Dept Med, Miami, FL 33136 USA

Univ Washington, Howard Hughes Med Inst, Seattle, WA 98195 USA  Univ Washington, Dept Pharmacol, Seattle, WA 98195 USA  Univ Tromso, Arctic Univ Norway, Dept Pharm, N-9037 Tromso, Norway

New Bolton Center, Department of Clinical Studies, School of Veterinary Medicine, University of Pennsylvania, Kennett Square, PA.  Galbreath Equine Center, Department of Veterinary Clinical Sciences, College of Veterinary Medicine, The Ohio State University, Columbus, OH.

Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan.  Research Committee on Iodine-Related Health Problems, Foundation for Growth Science, Tokyo, 113-0033, Japan.  Laboratory of Functional Anatomy, Department of Life Sciences, School of Agriculture, Meiji University, Kanagawa, 214-8571, Japan.  Laboratory of Vaccine Materials, Center for Vaccine and Adjuvant Research and Laboratory of Gut Environmental System, Collaborative Research Center for Health and Medicine, National Institutes of Biomedical Innovation, Health and Nutrition, Osaka, 567-0085, Japan.  Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan. hase-kj@pha.keio.ac.jp.  The Institute of Fermentation Sciences (IFeS), Faculty of Food and Agricultural Sciences, Fukushima University, Kanayagawa, Fukushima, 960-1296, Japan. hase-kj@pha.keio.ac.jp.  International Research and Development Centre for Mucosal Vaccines, The Institute of Medical Science, The Uni



Univ Sao Paulo, Lab Metab & Reprod Organismos Aquat, Dept Fisiol, Inst Biociencias, Rua Matao,Travessa 14-321, BR-05508090 Sao Paulo, SP, Brazil  Macquarie Univ, Dept Biol Sci, N Ryde, NSW 2113, Australia  Arizona State Univ, Sch Math & Nat Sci, Glendale, AZ 85306 USA  Univ Miami, Rosenstiel Sch Marine & Atmospher Sci, Miami, FL 33149 USA  Univ Miami, Leonard & Jayne Abess Ctr Ecosyst Sci & Policy, Coral Gables, FL 33146 USA

Imperial Coll London, Natl Heart & Lung Inst, Imperial Ctr Translat & Expt Med, Vasc Sci & Rheumatol, London, England  King Saud Univ, King Fahad Cardiac Ctr, Riyadh, Saudi Arabia  Univ Southern Calif, Keck Sch Med, Dept Mol Microbiol & Immunol, Los Angeles, CA 90033 USA  Royal Vet Coll, Comparat Biomed Sci, London, England

Kings Coll London, Peter Gorer Dept Immunobiol, Div Immunol Infect & Inflammatory Dis, London WC2R 2LS, England  Univ Bern, Inst Forens Med, CH-3012 Bern, Switzerland  Natl Inst Biol Stand & Controls, Biotherapeut Div, Blanche Lane, Potters Bar EN6 3QG, Herts, England

Kings Coll London, Peter Gorer Dept Immunobiol, Div Immunol Infect & Inflammatory Dis, London, England  Kings Coll London, Div Immunol Infect & Inflammatory Dis, CMCBI, London, England  Univ Oxford, Nuffield Dept Obstet & Gynaecol, Oxford, England  St Thomas Hosp, Dept Gynaecol Oncol, London, England  Univ Bern, Inst Forens Med, Bern, Switzerland  NIBSC, Potters Bar, Herts, England

Himmunitas Fdn, Tyraslaan 111, B-1120 Brussels, Belgium  RED Labs, Z1 Res Pk 100, B-1731 Zellik, Belgium  Himmunitas Clin, Tyraslaan 111, B-1120 Brussels, Belgium  Desert Res Inst, 2350 Raggio Pkwy, Reno, NV 89512 USA  Univ Nevada, Sch Med, Dept Microbiol & Immunol, Reno, NV 89557 USA

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland  Univ Glasgow, Res Inst Cardiovasc & Med Sci, Glasgow G12 8QQ, Lanark, Scotland  Queens Univ Belfast, Ctr Canc Res & Cell Biol, Belfast BT7 1NN, Antrim, North Ireland  Univ Copenhagen, Rigshosp, Fac Hlth & Med Sci, Dept Growth & Reprod, DK-2100 Copenhagen, Denmark

Univ Sassari, Dipartimento Chim & Farm, Via F Muroni 23-A, I-07100 Sassari, Italy  Univ Complutense, Fac Med, Inst Univ Invest Neuroquim, Dept Bioquim & Biol Mol, E-28040 Madrid, Spain  Campus Excelencia Int CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurodegenerat, Madrid, Spain  Inst Ramon y Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Univ Genoa, Sez Chim Farrnaco & Prod Cosmet, Dipartmento Farm, Viale Benedetto XV 3, I-16132 Genoa, Italy  Univ Cordoba, Reina Sofia Univ Hosp, Maimonides Biomed Res Inst Cordoba, Dept Cell Biol Physiol & Immunol, Avda Menendez Pidal S-N, E-14004 Cordoba, Spain  Univ Las Palmas Gran Canaria, ULPGC, Dept Biochem & Mol Biol, Las Palmas Gran Canaria, Spain

Univ Montreal, CHU St Justine, Res Ctr, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Nutr, Montreal, PQ H3T 1J4, Canada  Univ Laval, Inst Nutr & Funct Foods INAF, Quebec City, PQ G1V 0A6, Canada  Univ Montreal, Dept Pediat, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Chem, Montreal, PQ H3T 1J4, Canada  Univ Montreal, Dept Pathol, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Biochem, Montreal, PQ H3T 1J4, Canada  Univ Sherbrooke, Fac Med & Hlth Sci, Dept Anat & Cellular Biol, Lab Intestinal Physiopathol, Sherbrooke, PQ J1H 5N4, Canada

Pharmacology Laboratories, Taisho Pharmaceutical Co., Ltd., Saitama, Japan; Institute for Integrated Sports Medicine, Keio University School of Medicine, Keio University School of Medicine, Tokyo, Japan

Univ Autonoma Madrid, Hosp Univ La Paz IdiPAZ, Fac Med, Dept Farmacol,Inst Invest, Madrid, Spain  CIBER Enfermedades Cardiovasc, Madrid, Spain  CNIC, Gene Regulat Cardiovasc Remodeling & Inflammat Gr, Madrid, Spain  Fdn Jimenez Diaz, Inst Invest, Dept Inmunol, Madrid, Spain  CSIC UAM, Inst Invest Biomed Alberto Sols, Dept Biol Canc, Madrid, Spain

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16, Midlothian, Scotland  Univ Edinburgh, Ctr Integrat Physiol, Hugh Robson Bldg,15 George Sq, Edinburgh EH8, Midlothian, Scotland  Univ Edinburgh, Queens Med Res Inst, MRC Ctr Inflammat Res, 47 Little France Crescent, Edinburgh EH16, Midlothian, Scotland

Lab Field, F-21000 Dijon, France  Univ Bourgogne Franche Comte, AgroSup Dijon, Unite Mixte Rech Proc Alimentaires & Microbiol PA, F-21000 Dijon, France  Univ Toulouse, INPT, INRA, ENVT,Genet Physiol & Syst Elevage GenPhySE, F-31320 Castanet Tolosan, France

Nantong Univ, Dept Rehabil Med, Affiliated Hosp, Nantong 226001, Peoples R China  Nantong Univ, Coinnovat Ctr Neuroregenerat, Key Lab Neuroregenerat, Jiangsu & Minist Educ, Nantong 226001, Peoples R China  Shanghai Jiao Tong Univ, Dept Rehabil Med, Shanghai Peoples Hosp 9, Sch Med, Shanghai 200011, Peoples R China  Nantong Univ, Dept Neurol, Affiliated Hosp, Nantong 226001, Peoples R China

Med Univ Plovdiv, Fac Pharm, Dept Pharmacol Toxicol & Pharmacotherapy, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Med Univ Plovdiv, Med Fac, Dept Med Biol, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Paisij Hilendarski Univ Plovdiv, Res Inst Med, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Med Univ Plovdiv, Fac Pharm, Dept Med Phys & Biophys, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria

Univ Iceland, Fac Pharmaceut Sci, Hofsvallagata 53, IS-107 Reykjavik, Iceland  Univ La Laguna ULL, Dept Ingn Quim & Tecnol Farmaceut, Fac Ciencias Salud, Campus Anchieta, San Cristobal la Laguna 38200, Tenerife, Spain  Univ Santiago de Compostela, Dept Farmacol Farm & Tecnol Farmaceut, R D Pharma Grp GI 1645, Fac Farm, Santiago De Compostela 15782, Spain  Univ Santiago de Compostela, Hlth Res Inst Santiago de Compostela IDIS, Santiago De Compostela 15782, Spain

Burapha Univ, Fac Sci, Dept Biochem, Chon Buri 20131, Thailand  Burapha Univ, Fac Sci, Ctr Excellence Innovat Chem, Chon Buri 20131, Thailand  Burapha Univ, Fac Sci, Dept Chem, Chon Buri, Thailand

Linkoping Univ, Dept Clin & Expt Med, S-58185 Linkoping, Sweden  Univ Tokyo, Grad Sch Agr & Life Sci, Dept Vet Physiol, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  Univ Tokyo, Grad Sch Agr & Life Sci, Dept Biomed Sci, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  CNRS, Inst Curie, UMR144, F-75248 Paris, France  Univ Lubeck, Inst Expt & Clin Pharmacol & Toxicol, D-23538 Lubeck, Germany  Johannes Gutenberg Univ Mainz, Univ Med Ctr, Inst Mol Med, D-55131 Mainz, Germany  Univ Manchester, Fac Biol Med & Hlth, Manchester M13 9PT, Lancs, England

RED Labs, Z1 Researchpk 100, B-1731 Zellik, Belgium  Univ Campania, Dept Expt Med, I-80138 Naples, Italy  Ctr Autism Forza Silenzio, I-81036 Caserta, Italy  Italian Grp Studying Autism GISA, I-25018 Brescia, Italy  Nevada Ctr Biomed Res, Reno, NV 89557 USA  Univ Nevada, Sch Med, Dept Pathol, Reno, NV 89557 USA  Himmunitas Vzw, B-1120 Brussels, Belgium

Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA; The Marcus Institute for Aging Research, Harvard Medical School, Boston, MA, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA.  Center for Environmental Sciences and Engineering, University of Connecticut, Storrs, CT, USA.  Department of Immunology, UConn Health, Farmington, CT, USA; Department of Medicine, UConn Health, Farmington, CT, USA.  Department of Periodontology, UConn Health, Farmington, CT, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA. Electronic address: christopher.blesso@uconn.edu.

Univ Complutense, Dept Quim Ciencias Farmaceut, Fac Farm, Grp Biotransformac, Madrid 28040, Spain  Univ Complutense, Fac Farm, Dept Fisiol, Madrid 28040, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol, Madrid 28040, Spain  Campus Excelencia Internacional CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurogenerat C, Madrid, Spain  Inst Ramon & Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Inst Invest Sanitaria Hosp Univ La Princesa, Hosp Univ Santa Cristina, Unidad Invest, Madrid, Spain  Univ Rey Juan Carlos, Fac Ciencias La Salud, Dept Ciencias Basicas La Salud, Area Farmacol & Nutr,Unidad Asociada I D i Al CSI, Avda Atenas S-N, Madrid 28922, Spain  Univ La Laguna, Dept Bioquim Microbiol Biol Celular & Genet, Santa Cruz de Tenerife, Spain  Grp Biotransformac, Barcelona, Spain

Ulm Univ, Trauma Res Ctr, Inst Orthopaed Res & Biomech, Ulm, Germany  Univ Porto, Inst Invest & Inovacao Saude i3S, Porto, Portugal  Univ Porto, Inst Engn Biomed INEB, Porto, Portugal  Univ Porto, Inst Ciencias Biomed Abel Salazar ICBAS, Porto, Portugal

School of Veterinary Medicine, Kitasato University, Higashi 23-35-1 Towada, Aomori 034-8628, Japan. Electronic address: mochiai@vmas.kitasato-u.ac.jp.  School of Veterinary Medicine, Kitasato University, Higashi 23-35-1 Towada, Aomori 034-8628, Japan.  School of Food Industrial Sciences, Miyagi University, Hatatate 2-2-1, Taihaku, Sendai, Miyagi 982-0215, Japan.  Field Science Center, School of Veterinary Medicine, Kitasato University, Kami-yakumo 751, Yakumo, Futami, Hokkaido 049-3121, Japan.

Department of Pharmacy, School of Applied Sciences, University of Huddersfield, Queensgate, Huddersfield HD1 3DH, UK.  Centre for Natural Products Discovery, School of Pharmacy and Biomolecular Sciences, Liverpool John Moores University, Byrom Street, Liverpool L3 3AF, UK.

Univ Huddersfield, Sch Appl Sci, Dept Pharm, Huddersfield HD1 3DH, W Yorkshire, England  Univ Freiburg, Dept Psychiat & Psychotherapy, Neurochem Res Lab, Sch Med, Hauptstr 5, D-79104 Freiburg, Germany  VivaCell Biotechnol GmbH, Ferdinand Porsche Str 5, D-79211 Denzlingen, Germany

CSIC UAM, Inst Invest Biomed Alberto Sols, Madrid, Spain  Hosp Univ La Paz, Inst Invest, Madrid, Spain  Hosp Gen Univ Gregorio Maranon, Inst Invest Sanitaria Gregorio Maranon, Serv Cardiol, Madrid, Spain  Hosp Clin Salamanca, Serv Cardiol, Salamanca, Spain  Univ Complutense Madrid, Fac Med, Ciudad Univ, Madrid, Spain

Univ New Mexico, Dept Neurol, Hlth Sci Ctr, 1 Univ New Mexico, Albuquerque, NM 87131 USA  Univ New Mexico, Dept Neurosci, Hlth Sci Ctr, Albuquerque, NM 87131 USA  Univ Florida, Dept Neurosci, Gainesville, FL 32610 USA

CSIR CSIR, Inst Genom & Integrat Biol IGIB, Mall Rd, Delhi 110007, India  CSIR CSIR, Acad Sci & Innovat Res AcSIR, Mall Rd, Delhi 110007, India  Jamia Hamdard, Dept Pharmacol, Fac Pharm, Delhi 110062, India  Inst Human Behav & Allied Sci IHBAS, Delhi 110095, India  Sapienza Univ, Dept Physiol & Pharmacol Vittorio Erspamer, Rome, Italy  All India Inst Med Sci, Dept Neurol, Delhi 110029, India

CSIR, IGIB, Mall Rd, Delhi 110007, India  CSIR, Acad Sci & Innovat Res AcSIR, Delhi 110007, India  Delhi Technol Univ, Dept Biotechnol, Delhi 110042, India  IHBAS, Delhi 110095, India  All India Inst Med Sci, Dept Neurol, Delhi 110029, India

Univ Montpellier, INSERM, IRMB, F-34295 Montpellier, France  CHU, Multiorgan Dis, Dept Internal Med, F-34295 Montpellier, France  CHU, Dept Rheumatol, Clin Immunol & Osteoarticular Dis Therapeut Unit, F-34295 Montpellier, France



Ulm Univ, Trauma Res Ctr, Inst Orthopaed Res & Biomech, Helmholtzstr 14, D-89081 Ulm, Germany  Univ Porto, I3S, R Alfredo Allen, P-4200135 Porto, Portugal  Univ Porto, Inst Engn Biomed INEB, R Alfredo Allen, P-4200135 Porto, Portugal  Univ Porto, ICBAS, R Jorge de Viterbo Ferreira 228, P-4050313 Porto, Portugal

Department of Science, University of Basilicata, Viale dell'Ateneo Lucano 10, 85100 Potenza, Italy.  Department of Pharmacy, University of Salerno, Via Giovanni Paolo II 132, 84084 Salerno, Italy.  Bristol Heart Institute, Bristol Medical School, University of Bristol, Bristol BS2 8HW, UK.  Department of Molecular and Cellular Biochemistry, University of Kentucky, Lexington, KY 40536, USA.  Departamento de Bioquimica Rua Ramiro Barcelos, Universidade Federal do Rio Grande do Sul (UFRGS), 2600 Anexo Santa Cecilia, Porto Alegre, RS, Brazil.  Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, 1090 Vienna, Austria.

Univ Basilicata, Dept Sci, Viale Ateneo Lucano 10, I-85100 Potenza, Italy  Bioinnova Srls, Via Ponte Nove Luci 22, I-85100 Potenza, Italy  Univ Salerno, Dipartimento Chim & Biol, Via Giovanni Paolo II,132, I-84084 Fisciano, Italy  San Carlo Hosp Potenza, Rheumatol Inst Lucania IReL, Rheumatol Dept Lucania, Potenza, Italy  Madonna delle Grazie Hosp Matera, Potenza, Italy

1Department of Biochemistry and Center of Excellence for Innovation in Chemistry, Faculty  of Science, Burapha University, Chonburi 20130, Thailand  2Department of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty of Science, Burapha University, Chonburi 20130, Thailand

Departments of Pharmaceutical Sciences, College of Pharmacy, University of Tennessee Health Science Center, Memphis, Tennessee 38163, United States.  College of Graduate Health Sciences, University of Tennessee Health Science Center, Memphis, Tennessee 38163, United States.  *Email: jjiang18@uthsc.edu for Jianxiong Jiang  Email: cyang26@uthsc.edu for Chao-Yie Yang

Nantong Univ, Coinnovat Ctr Neuroregenerat, Key Lab Neuroregenerat Jiangsu, Nantong, Jiangsu, Peoples R China  Nantong Univ, Coinnovat Ctr Neuroregenerat, Minist Educ, Nantong, Jiangsu, Peoples R China  Nantong Univ, Affiliated Hosp, Ctr Special Inspect, Nantong, Jiangsu, Peoples R China  Huazhong Univ Sci & Technol, Tongji Hosp, Tongji Med Coll, Dept Neurosurg, Wuhan, Hubei, Peoples R China  Nantong Univ, Affiliated Hosp, Dept Otolaryngol Head Neck Surg, Nantong, Jiangsu, Peoples R China  Nantong Univ, Affiliated Hosp, Dept Rehabil Med, Nantong, Jiangsu, Peoples R China

Burapha Univ, Fac Sci, Dept Biochem, Chon Buri 20131, Thailand  Burapha Univ, Ctr Excellence Innovat Chem, Chon Buri 20131, Thailand  Chiang Mai Univ, Fac Med, Ctr Excellence Innovat Chem, Dept Pharmacol, Chiang Mai 50200, Thailand

Univ Porto, Inst Invest & Inovacao Saude, Rua Alfredo Allen 208, P-4200135 Oporto, Portugal  Univ Porto, INEB Inst Engn Biomed, Rua Alfredo Allen 208, P-4200135 Oporto, Portugal  Univ Ulm, Inst Orthopaed Res & Biomech, Helmholtzstr 14, D-89081 Ulm, Germany  Univ Porto, ICBAS, Rua Jorge Viterbo Ferreira 228, P-4050313 Oporto, Portugal

Univ Basilicata, Dept Sci, Viale Ateneo Lucano 10, I-85100 Potenza, Italy  Univ Salerno, Dept Pharm, Via Giovanni Paolo II 132, I-84084 Salerno, Italy  KAMABIO Srl, Via Boschetto 4-B, I-39100 Bolzano, Italy  ALMACABIO Srl, C So Italia 27, I-39100 Bolzano, Italy  Univ Cagliari, Dept Sci Vita & Ambiente, Sez Sci Farmaco, Via Osped 72, I-09124 Cagliari, Italy

Univ Genoa, Dept Internal Med, Pharmacol Lab, I-16132 Genoa, Italy  Univ Genoa, CEBR, I-16132 Genoa, Italy  Univ Genoa, Dept Phys, Genoa, Italy  Univ Genoa, Dept Pharm, I-16132 Genoa, Italy

Univ Wisconsin, Sch Med & Publ Hlth, Dept Med Microbiol & Immunol, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Oncol, Madison, WI 53706 USA  Univ Wisconsin Madison, Dept Biomed Engn, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Med, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Pediat, Madison, WI 53706 USA

Department of Pharmaceutical Sciences, College of Pharmacy, The University of Tennessee Health Science Center, Memphis, TN, 38163, USA.  Department of Pharmaceutical Sciences, College of Pharmacy, The University of Tennessee Health Science Center, Memphis, TN, 38163, USA. jjiang18@uthsc.edu.

Leibniz Inst Zoo & Wildlife Res, Dept Reprod Biol, Berlin, Germany  Polish Acad Sci, Inst Anim Reprod & Food Res, Dept Reprod Immunol & Pathol, Olsztyn, Poland  Univ Zurich, Vetsuisse Fac, Inst Vet Anat, Zurich, Switzerland

Univ Tokyo, Grad Sch Agr & Life Sci, Hlth Nutr, Tokyo 1138657, Japan  Univ Tokyo, Inst Mol & Cellular Biosci, Res Ctr Epigenet Dis, Tokyo 1130032, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Biochem, Fukuoka, Fukuoka 8128582, Japan

Columbus Zoo & Aquarium, Powell, OH 43065 USA  Univ Prince Edward Isl, Atlantic Vet Coll, Hlth Management, Charlottetown, PE C1A 4P3, Canada  Colorado State Univ, Coll Vet Med & Biomed Sci, Clin Sci, Ft Collins, CO 80523 USA  Ohio State Univ, Dept Anthropol, Columbus, OH 43210 USA

Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, St. Louis, MO 63110, USA    Center for Species Survival, Smithsonian National Zoo and Conservation Biology Institute, Front Royal, VA 22630, USA    North of England Zoological Society, Chester Zoo, Upton by Chester CH2 1LH, UK    National Museum of Natural History, Smithsonian Institution, Washington, DC 20560, USA    Smithsonian Global Health Program, Smithsonian National Zoo and Conservation Biology Institute, Washington, DC 20008, USA    Department of Epidemiology of Microbial Disease, Yale School of Public Health, New Haven, CT 06520, USA    Veterinary Initiative for Endangered Wildlife, Bozeman, MT 59715, USA    Department of Anthropology, The Ohio State University, Columbus, OH 43210, USA    College of Public Health, The Ohio State University, Columbus, OH 43210, USA    Department of Clinical Sciences, Colorado State University, Fort Collins, CO 80523, USA    Wildlife Health Sciences, Smithsonian National Zoo and Conservation Biology I

Univ Turku, Sect Ecol, Dept Biol, Turku 20014, Finland  CSIC, Museo Nacl Ciencias Nat, Dept Ecol Evolut, C Jose Gutierrez Abascal 2, Madrid 28006, Spain  Univ Porto, Ctr Invest Biodiversidade & Recursos Genet, CIBIO InBIO, Campus Agr Vairao, P-4485661 Vairao, Portugal

St Louis Zoo, Dept Reprod & Behav Sci, St Louis, MO 63110 USA  Univ Calif Los Angeles, Dept Ecol & Evolutionary Biol, Los Angeles, CA 90095 USA  Channel Isl Natl Pk, Ventura, CA 93001 USA  AZA Reprod Management Ctr, St Louis, MO 63110 USA

Liverpool John Moores Univ, Sch Biol & Environm Sci, Liverpool L3 3AF, Merseyside, England  Univ Pretoria, Mammal Res Inst, ZA-0028 Hatfield, South Africa  Southern African Wildlife Coll, ZA-1380 Hoedspruit, South Africa  Univ Pretoria, Dept Anat & Physiol, Endocrine Res Lab, ZA-0110 Onderstepoort, South Africa

Laboratory of Molecular Reproductive Biology, Institute for Environmental Sciences, University of Shizuoka, Shizuoka 422-8526, Japan.  Graduate School of Integrated Pharmaceutical and Nutrition Sciences, University of Shizuoka, Shizuoka 422-8526, Japan.  Tropical Biosphere Research Center, University of the Ryukyus, Okinawa 903-0213, Japan.  Faculty of Advanced Engineering, Tokyo University of Science, Tokyo 125-8585, Japan.  Graduate School of Nanobioscience, Yokohama City University, Yokohama 236-0027, Japan.

Univ Utah, Sch Med, 30 N 1900 E,2B200, Salt Lake City, UT 84132 USA  Univ Utah, Sch Med, Dept Obstet & Gynecol, Div Family Planning, 30 N 1900 E,2B200, Salt Lake City, UT 84132 USA  Univ Utah, Coll Nursing, 10 S 2000 E, Salt Lake City, UT 84112 USA  Univ Utah, Sch Med, Dept Pediat, Div Neonatol, 295 Chipeta Way, Salt Lake City, UT 84108 USA  Univ New Mexico, Sch Med, Dept Obstet & Gynecol, Albuquerque, NM 87131 USA  Univ Illinois, Dept Psychiat, Neuropsychiat Inst, 912 S Wood St, Chicago, IL 60612 USA

MIT, David H Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Chem Engn, Cambridge, MA 02139 USA  MIT, Div Comparat Med, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Northeastern Univ, Dept Bioengn, Boston, MA 02115 USA  Northeastern Univ, Dept Mech Engn, Boston, MA 02115 USA  Univ Southern Calif, Keck Sch Med, Dept Obstet & Gynecol, Los Angeles, CA 90033 USA  MIT, Media Lab, Cambridge, MA 02139 USA  MIT, Inst Med Engn & Sci, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Mech Engn, Cambridge, MA 02139 USA  Harvard Med Sch, Brigham & Womens Hosp, Div Gastroenterol Hepatol & Endoscopy, Boston, MA 02115 USA

Center for Biomedical Research, Population Council, 1230 York Avenue, New York, NY, 10065, USA.  Clinica de Profamilia, Nicolas de Ovando Esq. Calle 16, Ens. Luperon, Santo Domingo, Dominican Republic.  , Gold Canyon, USA.  Center for Biomedical Research, Population Council, 1230 York Avenue, New York, NY, 10065, USA. rmerkatz@popcouncil.org.

Department of Dermatology, Showa University, School of Medicine, Tokyo, Japan.  Department of Dermatology, Showa University Northern Yokohama Hospital, Yokohama, Japan.  Department of Environmental Immuno-Dermatology, Yokohama City University Graduate School of Medicine, Yokohama, Japan.

Institute of Sport Sciences, the Jerzy Kukuczka Academy of Physical Education, Katowice, Poland.  Department of Physiology, Faculty of Physical Education and Sport, Charles University, Prague, Czech Republic.

BioCrit Grp Biomed Res Crit Care Med, Valladolid 47005, Spain  Univ Valladolid, Fac Med, Dept Med Dermatol & Toxicol, Valladolid 47005, Spain  Hosp Clin Univ Valladolid, Gastroenterol Dept, Valladolid 47003, Spain  Univ Valladolid, Fac Med, Dept Surg, Valladolid 47005, Spain  Hosp Clin Univ Salamanca, Anesthesiol & Crit Care Dept, Salamanca 37007, Spain  Hosp Clin Univ Valladolid, Anesthesiol & Crit Care Dept, Valladolid 47003, Spain  Inst Hlth Sci Castile & Leon IECSCYL, Soria 42002, Spain  Hosp Clin Univ Valladolid, Dept Microbiol, Valladolid 47003, Spain  Hosp Clin Univ Valladolid, Haematol & Hemotherapy Dept, Valladolid 47003, Spain

Univ Turku, Dept Biol, Turku 20014, Finland  Univ Murcia, Fac Vet, IMIB Arrixaca, Toxicol & Risk Assessment Grp,Dept Hlth Sci, E-30100 Murcia, Spain  US Geol Survey, Patuxent Wildlife Res Ctr, Beltsville, MD 20705 USA

BioCritic, Group for Biomedical Research in Critical Care Medicine, 47005 Valladolid, Spain.  Department of Medicine, Dermatology and Toxicology, Universidad de Valladolid, 47005 Valladolid, Spain.  Research Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Centro de Investigacion Biomedica en Red de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, 28029 Madrid, Spain.  Institute of Health Sciences of Castile and Leon (IECSCYL), 42002 Soria, Spain.  Radiology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Gastroenterology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Anesthesiology and Critical Care Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Department of Surgery, Faculty of Medicine, Universidad de Valladolid, 47005 Valladolid, Spain.  Department of Physiology, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, 48940 Leioa, Spain.  Biocruce

Univ N Carolina, Dept Psychiat, Sch Med, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Pharmacol, Chapel Hill, NC 27599 USA  Univ N Carolina, Bowles Ctr Alcohol Studies, Sch Med, Chapel Hill, NC 27599 USA

VA Pittsburgh Healthcare Syst, Med Res Serv, Pittsburgh, PA 15240 USA  Univ Pittsburgh, Dept Pharmaceut Sci, Pittsburgh, PA 15216 USA  Cent S Univ, Xiangya Hosp 2, Changsha, Hunan, Peoples R China  Cent S Univ, Inst Clin Pharm, Changsha, Hunan, Peoples R China  Univ Pittsburgh, Sch Med, Dept Psychiat, Pittsburgh, PA 15213 USA  Univ Calif San Diego, Dept Psychiat, San Diego, CA 92103 USA  Beth Israel Deaconess Med Ctr, Dept Psychiat, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA

Univ Toyama, Inst Nat Med, 2630 Sugitani, Toyama 9300194, Japan  Setsunan Univ, Fac Pharmaceut Sci, Lab Funct Biomol & Chem Pharmacol, 45-1 Nagaotoge Cho, Hirakata, Osaka 5730101, Japan

Kyoto Pharmaceut Univ, Div Pathol Sci, Dept Pharmacol, Yamashina Ku, 5 Nakauchi Cho, Kyoto 6078414, Japan  Setsunan Univ, Fac Pharmaceut Sci, Lab Immunopharmacol, 45-1 Nagaotoge Cho, Hirakata, Osaka 5730101, Japan  Nagoya City Univ, Grad Sch Med Sci, Dept Pharmacol, Mizuho Ku, 1 Kawasumi,Mizuho Cho, Nagoya, Aichi 4678601, Japan

Univ Strasbourg, FMTS, INSERM U1119,Fac Med, Biopathol Myelin Neuroprotect & Strategies Therap, Bettiment 3,11 Rue Humann, F-67000 Strasbourg, France  CNRS UMR 7200, Fac Pharm Strasbourg, LIT, 74 Route Rhin,CS 60024, F-67401 Illkirch Graffenstaden, France

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing 100850, Peoples R China  Chinese Peoples Liberat Army, Dept Anesthesiol, Hosp 309, Beijing 10091, Peoples R China  Hebei North Univ, Dept Postgrad, Zhangjiakou 075000, Peoples R China  Gen Hosp PLA Rocket Force, Dept Anesthesiol, Beijing 100088, Peoples R China  Beijing Chuiyangliu Hosp, Dept Anesthesiol, Beijing 10022, Peoples R China

Peoples Liberat Army Gen Hosp, Dept Anesthesiol, Seventh Med Ctr, 5 Nanmencang Rd, Beijing 100070, Peoples R China  Beijing Inst Pharmacol & Toxicol, Dept New Drug Evaluat, 27 Taiping Rd, Beijing 100850, Peoples R China  Guizhou Med Univ, Dept Physiol, Guiyang 550025, Peoples R China

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing Key Lab Neuropsychopharmacol, 27 Taiping Rd, Beijing 100850, Peoples R China  Chinese Acad Med Sci, Inst Basic Med Sci, Dept Immunol, Beijing, Peoples R China  Peking Union Med Coll, Sch Basic Med, State Key Lab Med Mol Biol, Beijing, Peoples R China

Johns Hopkins Univ, Johns Hopkins Hosp, Johns Hopkins Ctr Womens Reprod Mental Hlth, Dept Psychiat & Behav Sci,Sch Med, 550 North Broadway,Suite 308, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Gynecol & Obstet, Baltimore, MD 21205 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Biostat, 615 N Wolfe St,Suite E-3150, Baltimore, MD 21205 USA  Johns Hopkins Univ, Dept Pediat, Sch Med, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Populat Family & Reprod Hlth, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Univ Virginia, Dept Psychiat & Neurobehav Sci, POB 800548, Charlottesville, VA 22908 USA

Fujian Med Univ, Sch Pharm, Dept Pharmacol, Fuzhou 350122, Peoples R China  Army Med Univ, Mil Med Univ 3, Coll High Altitude Mil Med, Dept High Altitude Operat Med, Chongqing 400038, Peoples R China  Wuzhou Univ, Sch Chem Engn & Resource Recycling, Wuzhou 543002, Peoples R China  Fujian Med Univ, Fujian Ctr Safety Evaluat New Drug, Fuzhou 350122, Peoples R China  Fujian Med Univ, Sch Pharm, Fujian Key Lab Drug Target Discovery & Struct & Fu, Fuzhou 350122, Peoples R China

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing Key Lab Neuropsychopharmacol, Beijing 100850, Peoples R China  China Pharmaceut Univ, Sch Pharm, Nanjing 211198, Jiangsu, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Nanlou Pharm, Beijing 100853, Peoples R China  Capital Med Univ, Sch Basic Med Sci, Beijing 100069, Peoples R China  Zunyi Med Univ, Key Lab Basic Pharmacol, Minist Educ, Zunyi 563003, Guizhou, Peoples R China  Zunyi Med Univ, Joint Int Res Lab Ethnomed, Minist Educ, Zunyi 563003, Guizhou, Peoples R China



Chinese PLA, Air Force Med Ctr, Dept Neurosurg, Beijing 100142, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Med Ctr 7, Dept Anesthesiol, Beijing 100700, Peoples R China  Beijing Shouda EENT Hosp, Dept Anesthesiol, Beijing 100070, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Med Ctr 7, Operating Room, Beijing 100700, Peoples R China

Air Force Gen Hosp Chinese PLA, Dept Neurosurg, Beijing 100142, Peoples R China  Acad Mil Med Sci, Inst Pharmacol & Toxicol, Beijing 100850, Peoples R China  Chinese PLA Army Gen Hosp, Dept Anesthesiol, Beijing 100700, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Dept Neurosurg, 28 Fuxing Rd, Beijing 100853, Peoples R China

Beijing Inst Pharmacol & Toxicol, Dept New Drug Evaluat, Beijing 100850, Peoples R China  Fujian Univ Tradit Chinese Med, Coll Pharm, Fuzhou 350122, Peoples R China  Beijing Inst Pharmacol & Toxicol, Dept Med Chem, Fuzhou 100850, Peoples R China

Mothers and Babies Research Centre, Hunter Medical Research Institute, Newcastle, New South Wales, Australia    School of Biomedical Sciences and Pharmacy, University of Newcastle, Newcastle, New South Wales, Australia    Gabrielle Crombie at gabrielle.crombie@uon.edu.au

Univ Oklahoma, Hlth Sci Ctr, Oklahoma Ctr Gerosci & Hlth Brain Aging, Oklahoma City, OK 73104 USA  Univ Oklahoma, Hlth Sci Ctr, Oklahoma Ctr Neurosci, Oklahoma City, OK 73104 USA  Univ Oklahoma, Hlth Sci Ctr, Dept Rehabil Sci, Coll Allied Hlth, Oklahoma City, OK USA  Univ Oklahoma, Hlth Sci Ctr, Dept Biochem & Mol Biol, Oklahoma City, OK 73104 USA

Department of Psychology, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Department of Biological Sciences, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Neuroscience Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Life Sciences Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Institute of Arctic Biology, University of Alaska-Fairbanks, Fairbanks, AK, United States.  Department of Chemistry, University of Alaska-Fairbanks, Fairbanks, AK, United States.  IDeA Network of Biomedical Excellence (INBRE), University of Alaska-Fairbanks, Fairbanks, AK, United States.  Comprehensive Neuropsychological Services, Albany, NY, United States.  Department of Cognitive Science, Rensselaer Polytechnic Institute, Troy, NY, United States.

Univ Turin, Amedeo di Savoia Hosp, Dept Med Sci, Unit Infect Dis, Turin, Italy  Infect Dis Inst, Res Dept, Mulago Hosp, Kampala, Uganda  Univ Turin ASL Citta Torino, Dept Med Sci, Lab Clin Pharmacol & Pharmacogenet, Turin, Italy  Alma Mater Studiorum Univ Bologna, S Orsola Hosp, Dept Med & Surg Sci, Unit Infect Dis, Bologna, Italy  Makerere Univ, Coll Hlth Sci, Kampala, Uganda

Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: iavicoli.ivo@rm.unicatt.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: veruscka@email.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: lfontana73@yahoo.it.  Epidemiology Unit, Occupational Medicine Department, Research Division, Italian Workers' Compensation Authority (INAIL), Via Alessandria, 220/E, 00198 Rome, Italy. Electronic address: a.marinaccio@inail.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: bergamaschi@rm.unicatt.it.  Department of Public Health, Environmental Health Sciences, University of Massachusetts, Morrill I, N344, Amherst, MA 01003, USA. Electronic address: edwardc@schoolph.umass.edu.

Univ Wisconsin Madison, Interdept Grad Program Nutr Sci, Madison, WI 53706 USA  Trop Dis Res Ctr, Ndola, Zambia  Natl Food & Nutr Commiss Zambia, Lusaka, Zambia  Univ Florida, Gainesville, FL USA

Syst Biol Grp Lab, Rome, Italy  Experts Grp Inositols Basic & Clin Res EGOI, Rome, Italy  Consejo Nacl Invest Cient & Tecn, Inst Biol & Med Expt IBYME, CONICET FIBYME, Buenos Aires, DF, Argentina  Alma Res Fertil Ctr, Rome, Italy  Univ Insubria, Filippo Dei Ponte Hosp, Dept Obstet & Gynecol, Varese, Italy

Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Angiol, Cardiovasc Res Lab, D-40225 Dusseldorf, Germany  Univ Reading, Dept Nutr, Reading RG6 6AP, Berks, England  UCL, Bloomsbury Inst Intens Care Med, London WC1E 6BT, England  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, Southampton SO16 6YD, Hants, England  Inst Life Sci, Southampton SO16 6YD, Hants, England  Slovak Acad Sci, Ctr Mol Med, Bratislava 83101, Slovakia  Wake Forest Univ, Dept Chem, Winston Salem, NC 27109 USA  Univ Warwick, Dept Chem, Coventry CV4 7AL, W Midlands, England  Bruker UK Ltd, Coventry CV4 9GH, W Midlands, England  Nagoya City Univ, Grad Sch Pharmaceut Sci, Dept Organ & Med Chem, Nagoya, Aichi 4678603, Japan  Natl Inst Oncol, Dept Mol Immunol & Toxicol, H-1122 Budapest, Hungary  NCI, Leidos Biomed Res Inc, Frederick, MD 21702 USA  NCI, Frederick, MD 21702 USA  Univ St Andrews, Sch Med, St Andrews KY16 9AJ, Fife, Scotland

Indiana Center for Biomedical Innovation, Indianapolis, Indiana (Y.L., Ar.S., J.S.); Indiana University School of Medicine, Indianapolis, Indiana (P.M., D.B., M.U., N.S., An.S., J.S.); University of Mississippi Medical Center, Jackson, Mississippi (S.T.Y., Je.S.); and Vasculonics LLC, Indianapolis, Indiana (J.S.)

Univ Genoa, Sect Gen Pathol, Dept Expt Med, Genoa, Italy  Univ Genoa, Dept Expt Med, Sect Biochem, Ctr Excellence Biomed Res CEBR, Genoa, Italy  Maastricht Univ, Dept Psychiat & Neuropsychol, Sch Mental Hlth & Neurosci, Maastricht, Netherlands  Univ Genoa, Sect Pharmacol & Toxicol, Dept Pharm, Genoa, Italy  IRCCS Osped Policlin San Martino, Genoa, Italy

Julius Maximilians Univ Wurzburg, Bot 1, Biozentrum, Julius Von Sachs Pl 2, D-97082 Wurzburg, Germany  Univ Bielefeld, Dept Cellular & Dev Biol Plants, Univ Str 25, D-33615 Bielefeld, Germany

Umea Centre for Molecular Medicine, Umea University, Umea, Sweden.  Wallenberg Centre for Molecular Medicine, Umea University, Umea, Sweden.  Umea Centre for Microbial Research, Umea University, Umea, Sweden.  Max Planck Institute for Brain Research, Frankfurt am Main, Germany.  Institute of Science and Technology Austria (IST Austria), Klosterneuburg, Austria.

Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden.  Present address: Department of Molecular Biology, Umea University, SE-901 87, Umea, SE, Sweden.  Present address: Yale Stem Cell Center, Yale University School of Medicine, New Haven, Connecticut, 06520, USA.  Present address: Research and Innovation Centre, Fondazione Edmund Mach, via E Mach 1, 38010, San Michele a/Adige, Italy.  Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden. ylva.engstrom@su.se.

Univ Washington, Dept Immunol, Sch Med, 750 Republican St, Seattle, WA 98109 USA  Univ Washington, Ctr Innate Immun & Immune Dis, Sch Med, 750 Republican St, Seattle, WA 98109 USA  Seattle Childrens Res Inst, Ctr Immun & Immunotherapies, 1900 9th Ave, Seattle, WA 98101 USA  Univ Washington, Dept Pediat, Sch Med, 1959 NE Pacific St, Seattle, WA 98195 USA

Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan.  Department of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Asclepiumm Taiwan Co. Ltd., New Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan; National Institute of Cancer Research, National Health Research Institutes, Tainan 704, Taiwan.  Department of Surgery, Chang Gung Memorial Hospital, Chang Gung University, Taoyuan, Taiwan.  Genomics Research Center, Academia Sinica, Taipei, Taiwan.  Senhwa Biosciences, Inc., Taiwan R.O.C.  Institute of Biopharmaceutical Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan. Electronic address: yeusu@nycu.edu.tw.  Department of Oncology, Taipei Veterans Gener

Department of Microbiology and.  Medical Scientist Training Program, University of Washington, Seattle, Washington, USA.  Public Health Sciences and Basic Sciences Divisions, Fred Hutchinson Cancer Center, Seattle, Washington, USA.  Department of Genome Sciences, University of Washington, Seattle, Washington, USA.

Department of Genetics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA.  Genetics and Epigenetics Program, The University of Texas MD Anderson Cancer Center UT Health Graduate School of Biomedical Sciences, Houston, TX, USA.  Department of Genetics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA. bwang3@mdanderson.org.  Genetics and Epigenetics Program, The University of Texas MD Anderson Cancer Center UT Health Graduate School of Biomedical Sciences, Houston, TX, USA. bwang3@mdanderson.org.

Department of Immunology, Tufts University School of Medicine, Boston, MA 02111.  Department of Veterinary and Biomedical Sciences, Center for Molecular Immunology and Infectious Disease, The Pennsylvania State University, University Park, PA 16802.  Email address: puk103@psu.edu - Parisa Kalantari

National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, (Chinese Center for Tropical Diseases Research); Key Laboratory of Parasite and Vector Biology, National Health Commission of People's Republic of China; World Health Organization Collaborating Center for Tropical Diseases, Shanghai, China.  Shanghai University of Medicine & Health Sciences, Shanghai, China.  The School of Global Health, Chinese Center for Tropical Diseases Research, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.  Central Laboratory, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.

Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN Institute of Microbes and Infections, Shanghai 200052, China. Electronic address: haipengliu@tongji.edu.cn.  Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN 

Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China. Electronic address: hongjiang@sioc.ac.cn.

Departments of Immunology and Medicine, University of Washington School of Medicine, Seattle, WA 98109, USA.  Department of Comparative Medicine, University of Washington School of Medicine, Seattle, WA 98195, USA.  Departments of Immunology and Medicine, University of Washington School of Medicine, Seattle, WA 98109, USA. Electronic address: stetson@uw.edu.

The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China.  University of Chinese Academy of Sciences, Beijing, 100049, China.  Shanghai Institute for Advanced Immunochemical Studies, and School of Life Science and Technology, Shanghai Tech University, Shanghai, 200031, China.  School of Chinese Materia Medica, Nanjing University of Chinese Medicine, Nanjing, 210023, China.  The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China. hljiang@simm.ac.cn.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China. hljiang@simm.ac.cn.  University of Chinese Academy of Sci

Univ Louisville, James Graham Brown Canc Ctr, Dept Microbiol & Immunol, Louisville, KY 40202 USA  Univ Louisville, Dept Physiol, Sch Med, Louisville, KY 40202 USA  Univ Louisville, Dept Med, Louisville, KY 40202 USA  Univ Louisville, Dept Pharmacol & Toxicol, Louisville, KY 40202 USA  Univ Louisville, Dept Comp Engn & Comp Sci, Louisville, KY 40202 USA  Univ Louisville, KBRIN Bioinformat Core, Louisville, KY 40202 USA  Univ Louisville, Kidney Dis Program, Louisville, KY 40202 USA  Univ Louisville, Clin Prote Ctr, Louisville, KY 40202 USA  Robley Rex Vet Affairs Med Ctr, Louisville, KY 40206 USA

Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Molecular and Translational Science, Monash University, Clayton, Victoria 3800, Australia.  The Department of Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Turabah 29179, Saudi Arabia.  Integrated DNA Technologies Inc., Coralville, IA 52241, USA.  Department of Immunology and Infectious Diseases, John Curtin School of Medical Research, Australian National University, Canberra, ACT 2601, Australia.  Centre for Personalised Immunology, John Curtin School of Medical Research, Australian National University, Canberra, ACT, 2601, Australia.  Ritchie Centre, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Obstetrics and Gynaecology, Monash University, Clayton, Victoria 3800, Australia.  Australian Regenerative Medicine Institute, Monash University, Clayton, Victoria 3800, Australia.  Centre for Molecu

Tongji Univ, Shanghai Pulm Hosp, Shanghai Key Lab TB, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai 200072, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai 200433, Peoples R China  Chinese Acad Sci, Shanghai Inst Biochem & Cell Biol, CAS Ctr Excellence Mol Cell Sci,Univ Chinese Acad, Shanghai Key Lab Mol Androl,State Key Lab Cell Bi, Shanghai 200031, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai 200433, Peoples R China  Tongji Univ, Shanghai Key Lab Signaling & Dis Res, Shanghai Matern & Infant Hosp 1, Clin & Translat Res Ctr,Sch Life Sci & Technol, Shanghai 200092, Peoples R China  Huazhong Univ Sci & Technol, Union Hosp, Tongji Med Coll, Dept Cardiovasc Dis, Wuhan 430022, Peoples R China  Chinese Acad Sci, CAS Ctr Excellence Brain Sci & Intelligence Techn, State Key Lab Virol, Ctr Biosafety Megasci,Wuhan Inst Virol, Wuhan 430071, Peoples R China  Huazhong Univ Sci & Technol, Union

Department of Respiratory and Critical Care Medicine, Shanghai Pulmonary Hospital, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.  Institute of Respiratory Medicine, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.  Clinical Translation Research Center, Shanghai Pulmonary Hospital, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.

Harvard Med Sch, Dept Microbiol, Boston, MA 02115 USA  Dana Farber Canc Inst, Dept Canc Immunol & Virol, Boston, MA 02115 USA  Mem Sloan Kettering Canc Ctr, Sloan Kettering Inst, Mol Biol Program, New York, NY 10065 USA  Dana Farber Canc Inst, Parker Inst Canc Immunotherapy, Boston, MA 02115 USA

Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China.  State Key Laboratory for Biology of Plant Diseases and Insect Pests, Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China.  National Institute of Biological Sciences, Beijing 102206, China.  Department of Bioengineering and Therapeutic Sciences, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technolo

Department of Bioengineering, University of Washington, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA.  Department of Immunology, University of Washington, Seattle, WA, USA.  Seattle Genetics, Bothell, WA, USA.  Center for Systems Biology, Harvard University, Cambridge, MA, USA.  Department of Biochemistry, University of Washington, Seattle, WA, USA.  Molecular Biophysics and Integrated Bioimaging, Lawrence Berkeley National Laboratory, Berkeley, CA, USA.  Neoleukin Therapeutics, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.  Department of Biochemistry, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.

Department of Biochemistry and Physiology, School of Pharmacy and Food Sciences, Universitat de Barcelona, Av. Joan XXIII, 27-31, 08028, Barcelona, Spain.  Institut de Biomedicina de la Universitat de Barcelona (IBUB), Universitat de Barcelona, Barcelona, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain.  NeurObesity Group, Department of Physiology, CIMUS, University of Santiago de Compostela-Instituto de Investigacion Sanitaria, Santiago de Compostela, Spain.  Neuronal Control of Metabolism Laboratory, Institut d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain.  CNAG-CRG, Centre for Genomic Regulation, Barcelona Institute of Science and Technology, 08028, Barcelona, Spain.  Universitat Pompeu Fabra (UPF), Barcelona, Spain.  Instituto de Investigaciones Biomedicas de Barcelona (IIBB-CSIC), Barcelona, Spain.  CIBER de Enfermedades Cardiovasculares (CIBERCV), Instituto de Salud Carl

Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran.  Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran; Department of Physiology, School of Medicine, Neurophysiology Research Center, Hamedan University of Medical Sciences, Hamedan, Islamic Republic of Iran. Electronic address: irsalehi@yahoo.com.  Department of Physical Education and Sport Science, Bandar Abbas Branch, Islamic Azad University, Bandar Abbas, Islamic Republic of Iran. Electronic address: kamal_ranjbar2010@yahoo.com.  Department of Physical Education and Sport Science, Hamedan Branch, Islamic Azad University, Hamedan, Islamic Republic of Iran.

Univ Childrens Hosp, Div Pediat Endocrinol & Diabetol, Zurich, Switzerland  Univ Childrens Hosp, Childrens Res Ctr, Zurich, Switzerland  Univ Zurich, Zurich Ctr Integrat Human Physiol, Zurich, Switzerland  Univ Dusseldorf, German Diabet Ctr, Dusseldorf, Germany  Univ Zurich Hosp, Dept Clin Pharmacol & Toxicol, CH-8091 Zurich, Switzerland  German Ctr Diabet Res, Dusseldorf, Germany

Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea.  New Drug Development Center, Daegu-Gyeongbuk Medical Innovation Foundation, Daegu, Republic of Korea.  ImmunoForge, Seoul, Republic of Korea.  Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea. hha@ewha.ac.kr.

Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN 55455 USA  Univ Minnesota, Div Cardiovasc, Minneapolis, MN 55455 USA  Shandong Univ, Dept Crit Care Med, Key Lab Cardiovasc Remodeling & Funct Res, Chinese Minist Educ,Qilu Hosp, Jinan, Peoples R China  Shandong Univ, Chinese Minist Hlth, Qilu Hosp, Jinan, Peoples R China  Tongji Univ, Shanghai Peoples Hosp 10, Sch Med, Cardiovasc Dept, Shanghai, Peoples R China  Penn State Coll Med, Inst Heart & Vasc, Hershey, PA USA  Univ Chinese Acad Sci, Coll Life Sci, Beijing 100049, Peoples R China  Shanghai Univ Sport, Shanghai Antidoping Lab, Shanghai 200438, Peoples R China  Med Coll Wisconsin, Dept Physiol, Ctr Cardiovasc, Human & Mol Genet Ctr, 8701 Watertown Plank Rd, Milwaukee, WI 53226 USA  Univ Minnesota, Dept Surg, Box 242 UMHC, Minneapolis, MN 55455 USA  Univ Mississippi, Med Ctr, Dept Physiol & Biophys, Jackson, MS 39216 USA

Asahikawa Med Univ, Div Adv Med Sci, Asahikawa, Hokkaido 0788510, Japan  Chubu Univ, Dept Biomed Sci, Coll Life & Hlth Sci, Kasugai, Aichi 4878501, Japan  Natl Ctr Geriatr & Gerontol, Res Inst, Obu, Aichi 4748511, Japan



Univ Manchester, Fac Med & Human Sci, Inst Cardiovasc Sci, Manchester, Lancs, England  Univ Manchester, Wellcome Trust Ctr Cell Matrix Res, Manchester, Lancs, England  Univ Manchester, Fac Life Sci, Manchester, Lancs, England

Ewha Womans Univ, Grad Sch Pharmaceut Sci, Coll Pharm, 52 Ewhayeodae Gil, Seoul 120750, South Korea  Kims Clin & Dialysis Unit, Myrang, South Korea  Tohoku Univ, Grad Sch Med, Ctr Translat & Adv Res, Sendai, Miyagi 980, Japan

Haeundae Bumin Hosp, Dept Nephrol, Busan, South Korea  Inje Univ, Busan Paik Hosp, Dept Surg, Coll Med, Busan 47392, South Korea  Inje Univ, Paik Inst Clin Res, Coll Med, Busan, South Korea  Inje Univ, Dept Pathol, Coll Med, Busan, South Korea  Inje Univ, Dept Pharmacol, Coll Med, Busan, South Korea  Case Western Reserve Univ, Dept Med, Cleveland, OH 44106 USA  Univ Hosp, Seidman Canc Ctr, Cleveland, OH USA  Inje Univ, Busan Paik Hosp, Dept Nephrol, Coll Med, Busan, South Korea

Newcastle Univ, Inst Cell & Mol Biosci, Inst Ageing, Campus Ageing & Vital, Newcastle Upon Tyne, Tyne & Wear, England  Cent South Univ, Xiangya Hosp 2, Dept Nephrol, Changsha, Hunan, Peoples R China  Mayo Clin, Div Nephrol & Hypertens, 200 First St SW, Rochester, MN 55905 USA  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN USA

Division of Nephrology and Hypertension, Mayo Clinic, Rochester, MN, USA.  Department of Cardiovascular Diseases, Mayo Clinic, Rochester, MN, USA.  Division of Nephrology and Hypertension, Mayo Clinic, Rochester, MN, USA. Lerman.Lilach@mayo.edu.

Department of Pharmacological and Pharmaceutical Sciences, College of Pharmacy, University of Houston, Health 2, 4349 Martin Luther King Boulevard, Houston, TX, 77204-5037, USA.  Department of Pharmacological and Pharmaceutical Sciences, College of Pharmacy, University of Houston, Health 2, 4349 Martin Luther King Boulevard, Houston, TX, 77204-5037, USA. thussain@central.uh.edu.

Division of Nephrology, Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine Seoul, Republic of Korea.  Division of Scientific Instrumentation & Management, Korea Basic Science Institute Daejeon, Republic of Korea.  Department of Pathology, Samsung Medical Center, Sungkyunkwan University School of Medicine Seoul, Republic of Korea.

Akita Univ, Grad Sch Engn Sci, Dept Life Sci, 1-1 Tegatagakuen Machi, Akita, Akita 0108502, Japan  Akita Univ, Grad Sch Med, Dept Hematol Nephrol & Rheumatol, Akita, Japan  RIKEN Ctr Sustainable Resource Sci, Biomol Characterizat Unit, Wako, Saitama, Japan

Univ Pittsburgh, Sch Med, Pittsburgh, PA USA  Univ Pittsburgh, Ctr Translat & Int Hematol, Pittsburgh, PA USA  Univ Pittsburgh, Dept Med, Pittsburgh Heart Lung & Blood Vasc Med Inst, Pittsburgh, PA USA  Univ Ghana, Sch Biomed & Allied Hlth Sci, Accra, Ghana  Kwame Nkrumah Univ Sci & Technol, Sch Publ Hlth, Kumasi, Ghana  Univ Pittsburgh, Dept Med, Renal Electrolyte Div, Pittsburgh, PA USA  Univ Pittsburgh, Dept Pharmacol & Chem Biol, Pittsburgh, PA USA  Komfo Anokye Teaching Hosp, Kumasi, Ghana

Univ Liverpool, Inst Translat Med, Dept Cellular & Mol Physiol, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Translat Med, Dept Biostat, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Translat Med, Dept Mol & Clin Pharmacol, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Integrat Biol, Ctr Cell Imaging, Liverpool L69 3BX, Merseyside, England  Heidelberg Univ, Med Res Ctr, Med Fac Mannheim, Mannheim, Germany  iThera Med, Munich, Germany  Univ Manchester, Fac Med & Human Sci, Ctr Paediat & Child Hlth, Manchester, Lancs, England

Univ Queensland, Fac Med, Ctr Kidney Dis Res, Translat Res Inst, Brisbane, Qld, Australia  Cornell Univ, Dept Biomed Engn, Ithaca, NY USA  Univ Queensland, Translat Res Inst, Fac Med, Therapeut Res Ctr, Brisbane, Qld, Australia  Univ Queensland, Translat Res Inst, Diamantina Inst, Brisbane, Qld, Australia  Univ Arizona, Dept Physiol, Tucson, AZ USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia  Princess Alexandra Hosp, Dept Nephrol, Brisbane, Qld, Australia

Mayo Clin, Div Nephrol & Hypertens, Rochester, MN 55905 USA  Xuzhou Med Coll, Affiliated Hosp, Dept Nephrol, Xuzhou, Peoples R China  Mayo Clin, Div Cardiovasc Dis, Rochester, MN 55905 USA

Department of Pathology, University Medical Center Utrecht, Utrecht, the Netherlands. Electronic address: F.A.Valentijn@umcutrecht.nl.  Department of Pathology, University Medical Center Utrecht, Utrecht, the Netherlands.  Molecular and Cellular Biology in Renal and Vascular Pathology, Fundacion Instituto de Investigacion Sanitaria -Fundacion Jimenez Diaz, Universidad Autonoma Madrid, Madrid, Spain.  Department of Nephrology, Faculty of Medicine, University of Thessaly, Larissa, Greece.  Center for Cell Biology and Cancer Research, Albany Medical Center, Albany, New York, USA.

Univ Gothenburg, Inst Neurosci & Physiol, Ctr Brain Repair & Rehabil, Gothenburg, Sweden  Karolinska Univ Hosp, Dept Womens & Childrens Hlth, Stockholm, Sweden  Univ Gothenburg, Inst Neurosci & Physiol, Perinatal Ctr, Gothenburg, Sweden  Zhengzhou Univ, Affiliated Hosp 3, Dept Pediat, Zhengzhou 450052, Peoples R China  Univ Gothenburg, Queen Silvia Childrens Hosp, Dept Pediat, Gothenburg, Sweden  Zhengzhou Childrens Hosp, Dept Pediat, Zhengzhou, Peoples R China

Yale Sch Med, Dept Pharmacol, Vasc Biol & Therapeut Program, New Haven, CT 06520 USA  Univ Calgary, Snyder Inst Chron Dis, Mouse Phen Resource Lab, Calgary, AB T2N 4N1, Canada  Univ Calgary, Dept Microbiol Immunol & Infect Dis, Cumming Sch Med, Calgary, AB T2N 4N1, Canada  Yale Sch Med, Dept Internal Med, New Haven, CT 06520 USA

China Pharmaceut Univ, Key Lab Drug Qual Control & Pharmacovigilance, Nanjing 210009, Jiangsu, Peoples R China  China Pharmaceut Univ, State Key Lab Nat Med, Nanjing 210009, Jiangsu, Peoples R China  Jiangsu Inst Food & Drug Control, Nanjing 210008, Jiangsu, Peoples R China

Emory Univ, Dept Surg, Sch Med, Atlanta, GA 30322 USA  Peoples Hosp Zhengzhou Univ, Dept Crit Care Med, Henan Prov Peoples Hosp, Zhengzhou, Peoples R China  Southeast Univ, Zhongda Hosp, Dept Crit Care Med, Nanjing, Peoples R China  Chiba Univ, Dept Gen Med Sci, Grad Sch Med, Chiba, Japan  Eastern Chiba Med Ctr, Dept Emergency & Crit Care Med, Togane, Japan  Emory Univ, Sch Med, Emory Crit Care Ctr, Atlanta, GA 30322 USA  Emory Univ, Emory Transplant Ctr, Sch Med, 101 Woodruff Rd Suite 5105, Atlanta, GA 30322 USA

Southeast Univ, Zhong Da Hosp, Sch Med, Inst Nephrol, Nanjing, Peoples R China  Mayo Clin, Div Nephrol & Hypertens, 200 First St SW, Rochester, MN 55905 USA  Southeast Univ, Zhong Da Hosp, Sch Med, Inst Urol, Nanjing, Peoples R China  Mayo Clin, Cardiovasc Dis, Rochester, MN 55905 USA

Univ Gothenburg, Ctr Brain Repair & Rehabil, Inst Neurosci & Physiol, Gothenburg, Sweden  Karolinska Inst, Dept Womens & Childrens Hlth, Stockholm, Sweden  Zhengzhou Univ, Affiliated Hosp 3, Henan Key Lab Child Brain Injury, Zhengzhou, Peoples R China  Univ Marburg, Inst Pharmacol & Clin Pharm, Marburg, Germany  Univ Groningen, Groningen Res Inst Pharm, Dept Mol Pharmacol, Groningen, Netherlands  Zhengzhou Childrens Hosp, Dept Paediat, Zhengzhou, Peoples R China  Karolinska Univ Hosp, Dept Paediat Oncol, Stockholm, Sweden

Mayo Clin, Div Nephrol & Hypertens, Rochester, MN 55905 USA  Shanghai Jiao Tong Univ, Xinhua Hosp, Sch Med, Dept Urol, Shanghai, Peoples R China  Soonchunhyang Univ, Seoul Hosp, Div Nephrol, Seoul, South Korea

Mayo Clin, Div Nephrol & Hypertens, 200 First St SW, Rochester, MN 55905 USA  Pusan Natl Univ, Dept Nephrol, Yangsan Hosp, Yangsan, South Korea  Pusan Natl Univ, Inst Convergence Biomed Sci & Technol, Yangsan Hosp, Yangsan, South Korea  Cent South Univ, Dept Nephrol, Xiangya Hosp 2, Changsha, Hunan, Peoples R China  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN 55905 USA

Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Inst Microvasc Med,Med Res Ctr, 16766 Jingshi Rd, Jinan 250014, Shandong, Peoples R China  Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Dept Nephrol, Jinan, Peoples R China  Shandong Univ, Shandong Prov Qianfoshan Hosp, Sch Med, Jinan, Peoples R China  Univ Toronto, Sunnybrook Hlth Sci Ctr, Mol & Cellular Biol Div, Toronto, ON, Canada  Univ Toronto, Dept Med Biophys, Toronto, ON, Canada  Tradewind BioSci, Daly City, CA USA  Markham Stouffville Hosp, Gen Internal Med, Toronto, ON, Canada

Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia.  Department of Paediatrics, Faculty of Medicine, National Institute of Children's Diseases, Comenius University in Bratislava, Bratislava, Slovakia.  Emergency Department Ruzinov, University Hospital Bratislava, Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, Bergen, Norway.  Department of Pharmacology and Toxicology, Faculty of Pharmacy, Comenius University, Bratislava, Slovakia.  Department of Nephrology, Institute of Pathology, University Clinic of the RWTH Aachen, Aachen, Germany.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, Bratislava, Slovakia.  Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia. tothova.lubomira@gmail.com.

Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea.  The Herbal Medicine Research Division, Korea Institute of Oriental Medicine, Daejeon, Republic of Korea.  Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea. Electronic address: hha@ewha.ac.kr.

Comenius Univ, Inst Mol Biomed, Fac Med, Bratislava, Slovakia  Comenius Univ, Dept Pediat 1, Fac Med, Bratislava, Slovakia  Comenius Univ, Inst Pathophysiol, Fac Med, Bratislava, Slovakia  Comenius Univ, Dept Mol Biol, Fac Nat Sci, Bratislava, Slovakia

Chulalongkorn Univ, Dept Obstet Gynecol & Reprod, Fac Vet Sci, Bangkok 10330, Thailand  Chulalongkorn Univ, Swine Reprod Res Unit, Bangkok 10330, Thailand  Univ Adelaide, Sch Anim & Vet Sci, Roseworthy, SA 5371, Australia

Univ Tokyo, Grad Sch Med, Dept Cardiovasc Med, Tokyo, Japan  Univ Tokyo, Fac Med, Dept Obstet & Gynecol, Tokyo, Japan  Tufts Med Ctr, Mol Cardiol Res Inst, Boston, MA 02111 USA  Johns Hopkins Med Inst, Dept Med, Div Cardiol, Baltimore, MD 21205 USA

Univ Wisconsin Madison, Dept Dairy Sci, 1675 Observ Dr, Madison, WI 53706 USA  Univ Wisconsin Madison, Endocrinol & Reprod Physiol Program, Madison, WI USA  Ohio State Univ, Dept Anim Sci, Columbus, OH 43210 USA  Univ Wisconsin Madison, Dept Anim Sci, Madison, WI USA  Univ Putra Malaysia, Dept Anim Sci, Serdang, Malaysia

Gifu Univ, United Grad Sch Vet Sci, 1-1 Yanagido, Gifu 5011193, Japan  Obihiro Univ Agr & Vet Med, Dept Vet Med, Inada Cho, Obihiro, Hokkaido 0808555, Japan  Obihiro Univ Agr & Vet Med, Res Ctr Global Agromed, Inada Cho, Obihiro, Hokkaido 0808555, Japan

Kasetsart Univ, Fac Vet Technol, Dept Vet Technol, Bangkok 10900, Thailand  Chulalongkorn Univ, Fac Vet Sci, Dept Obstet Gynaecol & Reprod, Swine Reprod Res Unit, Bangkok 10330, Thailand  Univ Illinois, Dept Anim Sci, Champaign, IL 61801 USA



Department of Molecular, Cell, and Developmental Biology, University of California, Santa Cruz, Santa Cruz, CA 95064, USA.  Sequencing Center, National Institute of Biological Sciences, Beijing 102206, China.  Department of Pathology, University of Utah, Salt Lake City, UT 84112, USA.  Department of Molecular, Cell, and Developmental Biology, University of California, Santa Cruz, Santa Cruz, CA 95064, USA. Electronic address: zwang36@ucsc.edu.

UNESP, Dept Prod Anim, BR-18618000 Botucatu, SP, Brazil  Univ Florida, Dept Anim Sci, Gainesville, FL 32611 USA  Univ Florida, DH Barron Reprod & Perinatal Biol Res Program, Gainesville, FL 32611 USA

Wonkwang Univ, Dept Internal Med, Div Nephrol, 460 Jeollabuk Do, Iksan 54538, South Korea  Korea Univ, Dept Internal Med, Ansan Hosp, 516 Kojan Dong, Ansan 425020, South Korea  Inha Univ, Dept Pathol, 197 Inje Ro, Gimhae Si 50834, South Korea  Inje Univ, Dept Internal Med, Div Nephrol, 170 Goyang, Goyang 10380, South Korea

Univ Nacl Autonoma Mexico, Inst Ciencias Atmosfera & Cambio Climat, Lab Genotoxicol & Med Ambientales, Dept Ciencias Ambientales, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Biol Celular, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Farmacol, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Biol Celular & Tisular, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Inmunol, Mexico City 04510, DF, Mexico

Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Inmunol, AP 70228, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Lab Genotoxicol & Mutagenesis Ambientales, Dept Ciencias Ambientales, Ctr Ciencias Atmosfera, Mexico City 04510, DF, Mexico

Univ Foggia, Dept Med & Surg Sci, I-71122 Foggia, Italy  Policlin Riuniti Foggia, Inst Resp Dis, I-71122 Foggia, Italy  Univ Aldo Moro Bari, Sect Resp Dis, Dept Basic Med Sci Neurosci & Sense Organs, I-70121 Bari, Italy  Univ Foggia, Dept Clin & Sperimental Med, I-71122 Foggia, Italy

Department of Nutrition, School of Human Cultures, The University of Shiga Prefecture, Hikone, Japan.  Department of Animal BioScience, Nagahama Institute of Bio-Science and Technology, Nagahama, Japan.

Natl Cheng Kung Univ, Dept Biotechnol & Bioind Sci, Tainan, Taiwan  Cheng Kung Univ, Coll Med Natl, Dept Surg, Div OfThorac Surg, Tainan, Taiwan  Natl Cheng Kung Univ, Coll Med, Dept Pharmacol, Tainan, Taiwan  Taipei Med Univ, Coll Med Sci & Technol, PhD Program Neural Regenerat Med, Taipei, Taiwan  Taipei Med Univ, Coll Med, Grad Inst Med Sci, Taipei, Taiwan  Taipei Med Univ, Coll Med, Sch Resp Therapy, Taipei, Taiwan  Natl Cheng Kung Univ, Coll Med, Inst Mol Med, Tainan, Taiwan  Taipei Med Univ, TMU Res Ctr Neurosci, Taipei 11031, Taiwan

Univ Sao Paulo, FMVZ, Dept Anim Reprod, Sao Paulo, SP, Brazil  Sao Paulo Fed Univ, Dept Surg, Div Urol, Human Reprod Sect, Sao Paulo, Brazil  Inst Anim Sci, Diversified Anim Sci Res Ctr, Res & Dev Unit Registro, Registro, SP, Brazil  CATI Rural Dev Off, Registro, SP, Brazil  Univ Fed Mato Grosso do Sul, Fac Vet Med & Anim Sci, Campo Grande, MS, Brazil  Univ Fed Lavras, Dept Anim Sci, Lavras, MG, Brazil  Univ Fed Juiz de Fora, Dept Vet Med, Juiz De Fora, MG, Brazil  Guru Angad Dev Vet & Anim Sci Univ, Coll Vet Sci, Dept Vet Gynaecol & Obstet, Ludhiana, Punjab, India  Univ Sydney, Fac Sci, Sch Life & Environm Sci, Sydney, NSW, Australia

Campus Univ Espinardo, Dept Stress Biol & Plant Pathol, CEBAS CSIC, E-30100 Murcia, Spain  Univ Politecn Madrid, Ctr Plant Biotechnol & Genom CBGP, INIA, E-28223 Madrid, Spain  Univ Valencia, Fac Med, Dept Physiol, Av Blasco Ibanez 15, E-46010 Valencia, Spain

Bambino Gesu Pediat Hosp, Unit Muscular & Neurodegenerat Disorders, Mol Med Lab, IRCCS, Viale San Paolo 15, I-00146 Rome, Italy  IRCCS Fdn Santa Lucia, SPInal REhabil Lab, Rome, Italy  Univ Cattolica Sacro Cuore, Fdn Policlin A Gemelli Rome, Inst Neurol, Rome, Italy  Univ Cattolica Sacro Cuore, Fondazione Policlinico Gemelli Rome, Dept Nucl Med, Rome, Italy  Bambino Gesu Pediat Hosp, Div Genet Disorders & Rare Dis, IRCCS, Rome, Italy  Fdn Don Carlo Gnocchi Onlus, Dept Neurosci, Milan, Italy

Unit of Muscular and Neurodegenerative Diseases, Bambino Gesu Children's Hospital, IRCCS, 00146 Rome, Italy.  Movement Analysis and Robotics Laboratory (MARLab), Department of Neurorehabilitation and Robotics, Bambino Gesu Children's Hospital, IRCCS, 00050 Rome, Italy.  Unit of Endocrinology, Bambino Gesu Children's Hospital, IRCCS, 00146 Rome, Italy.

IRCCS, Osped Pediat Bambino Gesu, Unit Muscular & Neurodegenerat Dis, Rome, Italy  IRCCS Fdn Don Carlo Gnocchi ONLUS, Florence, Italy  Sapienza Univ Rome, Dept Psychol, Div Neurosci, Rome, Italy  Univ Cattolica Sacro Cuore, Dept Neurosci, Rome, Italy  Fdn Policlin Univ A Gemelli IRCCS, Area Neurosci, UOC Neurol, Rome, Italy

Univ Turku, Dept Biol, Physiol Anim Lab, Turku 20014, Finland  Finnish Environm Inst, Ctr Marine Res, Helsinki 00430, Finland  Russian Acad Sci, Inst Zool, St Petersburg 199034, Russia  Univ Latvia, Inst Biol, LV-2169 Salaspils, Latvia

Chiang Mai Univ, Ctr Elephant & Wildlife Res, Chiang Mai, Thailand  Chiang Mai Univ, Dept Compan Anim & Wildlife Clin, Fac Vet Med, Chiang Mai, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Chiang Mai Univ, Dept Vet Biosci & Vet Publ Hlth, Fac Vet Med, Chiang Mai, Thailand  Chiang Mai Univ, Dept Food Anim Clin, Fac Vet Med, Chiang Mai, Thailand  Chiang Mai Univ, Excellent Ctr Vet Publ Hlth, Chiang Mai, Thailand  Natl Elephant Inst, Lampang, Thailand

Univ Turku, Dept Biol, Turku 20014, Finland  Smithsonian Conservat Biol, Ctr Species Survival, Front Royal, VA 22630 USA  Myanma Timber Enterprise, Yangon 11011, Myanmar  Univ Auckland, Sch Psychol, 23 Symonds St, Auckland 1010, New Zealand  Univ Turku, Dept Publ Hlth, Turku 20521, Finland  Turku Univ Hosp, Turku 20521, Finland  Univ Turku, Ctr Populat Hlth Res, Turku 20521, Finland

Chiang Mai Univ, Fac Vet Med, Masters Degree Program Vet Sci, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Ctr Elephant & Wildlife Res, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Chulabhorn Royal Acad, HRH Princess Chulabhorn Coll Med Sci, Fac Vet Med & Appl Zool, Bangkok 10210, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Food Anim Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Vet Publ Hlth Ctr & Food Safety Asia Pacific VPHC, Chiang Mai 50100, Thailand  Royal Vet Coll, Dept Clin Sci & Serv, Hawkshead Lane, Hatfield AL9 7TA, Herts, England  Chiang Mai Univ, Fac Vet Med, Dept Compan Anim, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Wildlife Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Chiang Mai 50100, Thailand  North England Zool Soc, Chester Zoo, Chester CH2 1LH, Cheshire, England

Univ Turku, Dept Biol, Turku 20014, Finland  Univ Southern Denmark, Dept Biol, DK-5230 Odense, Denmark  Univ Oxford, Dept Zool, Oxford OX1 2JD, England  North Carolina Zoo, Asheboro, NC 27205 USA  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Minist Nat Resources & Environm Conservat, Myanma Timber Enterprise, Yangon, Myanmar  Univ Turku, Dept Publ Hlth, Turku 20014, Finland  Turku Univ Hosp, Turku 20014, Finland  Univ Turku, Ctr Populat Hlth Res, Turku 20014, Finland

Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  North Carolina State Univ, Dept Anim Sci, Raleigh, NC 27695 USA  North Carolina State Univ, Dept Stat, Raleigh, NC 27695 USA

G Montano, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.  P Clough, Dolphin Research Center, Grassy Key, United States.  T Schmitt, SeaWorld San Diego, San Diego, United States.  M Davis, SeaWorld Parks and Entertainment, Orlando, United States.  J O'Brien, SeaWorld and Busch Gardens Species Preservation Laboratory, Sea World Of California, San Diego, United States.  K Steinman, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld San Diego, San Diego, United States.  T Robeck, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.

Disneys Anim Sci & Environm, Anim Programs, Dept Anim Hlth, 1200 Savannah Cir, Lake Buena Vista, FL 32830 USA  Disneys Anim Sci & Environm, Anim Programs, Dept Sci Operat, 1200 Savannah Cir, Lake Buena Vista, FL 32830 USA  South East Zoo Alliance Reprod & Conservat, 581705 White Oak Rd, Yulee, FL 32097 USA  Bimini Biol Field Stn, South Bimini, Bahamas  SeaWorld Orlando, 7007 Sea World Dr, Orlando, FL 32821 USA

South East Zoo Alliance Reprod & Conservat, 581705 White Oak Rd, Yulee, FL 32097 USA  Disneys Anim Sci & Environm, Disneys Anim Kingdom, Seas Nemo & Friends, Walt Disneys Pk & Resorts, Bay Lake, FL 32830 USA

US Fish & Wildlife Serv, Great Lakes Reg Off, 5600 Amer Blvd West, Bloomington, MN 55437 USA  US Fish & Wildlife Serv, Indiana Ecol Serv Field Off, 620 South Walker St, Bloomington, IN 47403 USA  US Fish & Wildlife Serv, Genoa Natl Fish Hatchery, South 5631 State Highway 35, Genoa, WI 54632 USA

Smithsonian Conservat Biol Inst, Ctr Species Survival, 1500 Remount Rd, Front Royal, VA 22630 USA  Chiang Mai Univ, Fac Vet Med, Ctr Excellence Elephant & Wildlife Res, 155 Irrigation Canal Rd, Chiang Mai 50100, Thailand  Smithsonians Natl Zool Pk, Ctr Anim Care Sci, 3001 Connecticut Ave NW, Washington, DC 20008 USA

St Louis Zoo, Dept Herpetol, One Govt Dr, St Louis, MO 63110 USA  Smithsonians Natl Zool Pk, Anim Care Sci, Dept Herpetol, Washington, DC USA  St Louis Zoo, Dept Reprod & Behav Sci, AZA Reprod Management Ctr, St Louis, MO 63110 USA  Indiana Univ, Dept Biol, Bloomington, IN USA  Smithsonian Conservat & Biol Inst, Ctr Species Survival, Dept Reprod Sci, Front Royal, VA USA

Department of Anthropology, Kent State University, Kent, OH, USA. School of Biomedical Sciences, Kent State University, Kent, OH, USA. Brain Health Research Institute, Kent State University, Kent, OH, USA. Department of Anthropology, The George Washington University, Washington, DC, USA. Department of Comparative Medicine, The University of Texas MD Anderson Cancer Center, Bastrop, TX, USA.

Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA; Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina. Electronic address: aaf269@nau.edu.  George Mason University & Smithsonian-Mason School of Conservation, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA.  Southern Right Whale Health Monitoring Program, Los Alerces 3376, Puerto Madryn, Chubut 9120, Argentina; Wildlife Health Center, School of Veterinary Medicine, University of California, 1089 Veterinary Medicine Drive, VM3B Ground Floor, Davis, CA 95616, USA.  Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina; Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN), Universidad Nacional de Cordoba, Av. Velez Sarsfield 299, Cordoba 

Department of Biological Sciences, Northern Arizona University, Flagstaff, AZ 86001, USA.  Department of Physiology, Institute of Biosciences, University of Sao Paulo, Sao Paulo, SP 05508-090, Brazil.  Department of Animal Morphology and Physiology, College of Agricultural and Veterinary Sciences, Sao Paulo State University, Via de Acesso Prof. Paulo Donato Castellane s/n, Jaboticabal, SP 14884-900, Brazil.  Smithsonian-Mason School of Conservation & George Mason University, Front Royal, VA 22630, USA.

Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya. jeparker@sdzwa.org.  Center for Species Survival, Smithsonian Conservation Biology Institute, 1500 Remount Road, Front Royal, VA, 22630, USA.  Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA.  Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, 80523, USA.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya.  Department of Zoology, Oxford University, Oxford, OX1 3PS, UK.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA.

1Department of Veterinary Bioscience and Veterinary Public Health, Faculty of  Veterinary Medicine, Chiang Mai University, Chiang Mai 50100, Thailand  2Excellent Center in Veterinary Bioscience, Chiang Mai University, Chiang Mai  50100, Thailand  3Center for Species Survival, Smithsonian Conservation Biology Institute, Front  Royal, VA 22630, USA  4Department of Food Animal Clinic, Faculty of Veterinary Medicine, Chiang Mai  University, Chiang Mai 50100, Thailand

Smithsonian Conservat Biol Inst, Ctr Species Survival, 1500 Remt Rd, Front Royal, VA 22630 USA  George Mason Univ, Sch Syst Biol, Fairfax, VA 22030 USA  Indiana Univ, Dept Biol, Bloomington, IN USA



Univ Salamanca, IBFG, Salamanca, Spain  Hosp Univ Salamanca, Inst Biomed Res Salamanca IBSAL, Salamanca, Spain  Univ Cordoba, Cordoba Maimonides Inst Biomed Res IMIBIC, Cordoba, Spain  Univ Lleida, IRBLleida, Dept Ciencies Med Basiques, Lleida, Spain  Inst Salud Carlos III, CIBERFES, Madrid, Spain

Univ Queensland, Sch Vet Sci, Cetacean Ecol & Acoust Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Agr & Food Sci, Wildlife Endocrinol Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia  Univ Queensland, Australian Inst Bioengn & Nanotechnol, St Lucia, Qld 4072, Australia

Disneys Anim Kingdom, Anim Sci & Environm, Anim Programs Admin Bldg,1200 N Savannah Circle E, Lake Buena Vista, FL 32830 USA  Seas Nemo & Friends, Lake Buena Vista, FL 32830 USA  Univ Mississippi, Dept Biomol Sci, University, MS 38677 USA  Arbor Assays LLC, Res & Dev, Ann Arbor, MI 48108 USA  Univ Southern Mississippi, Dept Coastal Sci, Ocean Springs, MS 39564 USA

Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Canal Rd, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Remount Rd, Front Royal, VA 22630 USA  Natl Chung Hsing Univ, Coll Vet Med, Xingda Rd, Taichung 40227, Taiwan  Chiang Mai Univ, Dept Compan Anim & Wildlife Clin, Fac Vet Med, Canal Rd, Chiang Mai 50100, Thailand  Chiang Mai Univ, Ctr Elephant & Wildlife Res, Canal Rd, Chiang Mai 50100, Thailand  Chiang Mai Univ, Dept Food Anim Clin, Fac Vet Med, Canal Rd, Chiang Mai 50100, Thailand

Cleveland Metropk Zoo, Conservat & Sci Dept, Cleveland, OH 44109 USA  Case Western Reserve Univ, Dept Biol, Cleveland, OH 44106 USA  Smithsonian Natl Zool Pk, Front Royal, VA 22630 USA  Conservat Biol Inst, Front Royal, VA 22630 USA  North Carolina State Univ, Dept Biol Sci, Raleigh, NC 27695 USA  North Carolina State Univ, Dept Mol Biomed Sci, Raleigh, NC 27695 USA  Smithsonian Mason Sch Conservat, Front Royal, VA 22630 USA  Chester Zoo, North England Zool Soc, Chester CH2 1LH, Cheshire, England  White Oak Conservat, Yulee, FL 32097 USA

1 Department of Companion Animal and Wildlife Clinic, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50100, Thailand 2 Department of Veterinary Biosciences and Veterinary Public Health, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50100, Thailand 3   Cardiopulmonary Clinic, Small Animal Hospital, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50200, Thailand

Univ Queensland, Sch Agr & Food Sci, Bldg 8117A, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia  Queensland Univ Technol, Fac Hlth, Ctr Immunol & Infect Control, 300 Herston Rd, Herston, Qld 4006, Australia  Queensland Univ Technol, Fac Hlth, Sch Biomed Sci, 300 Herston Rd, Herston, Qld 4006, Australia  Moggill Koala Rehabil Ctr, 55 Priors Pocket Rd, Moggill, Qld 4070, Australia  Univ Autonoma Madrid, Univ Cantoblanco, Fac Biol, Genet Unit, Madrid 28049, Spain

South East Zoo Alliance Reprod & Conservat, 581705 White Oak Rd, Yulee, FL 32097 USA  Ripleys Aquariums, Myrtle Beach, SC USA  Aquarium Pacific, Long Beach, CA USA  Georgia Aquarium, Atlanta, GA USA  Wildlife Conservat Soc, New York Aquarium, Brooklyn, NY USA  Shark Reef Aquarium, Las Vegas, NV USA

Univ Queensland, Sch Vet Sci, Cetacean Ecol & Acoust Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Agr & Food Sci, Wildlife Endocrinol Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia  Univ Queensland, Australian Inst Bioengn & Nanotechnol, St Lucia, Qld 4072, Australia

Smithsonian Conservat Biol Inst, Dept Reprod Sci, Ctr Species Survival, 1500 Remount Rd, Front Royal, VA 22630 USA  North Carolina State Univ, Coll Agr & Life Sci, Dept Anim Sci, 123 Polk Hall,120 Broughton Dr, Raleigh, NC 27695 USA  Cleveland Metropk Zoo, Dept Conservat & Sci, 3900 Wildlife Way, Cleveland, OH 44109 USA

Department of Bioengineering, University of Texas at Dallas, Richardson, Texas 75080, United States.  Department of Biological Sciences, University of Texas at Dallas, Richardson, Texas 75080, United States.  Department of Urology, University of Texas Southwestern Medical Center, Dallas, Texas 75390, United States.

Department of Physiology and Biochemistry of Nutrition,  Max Rubner-Institut, Haid-und-Neu-Str. 9, 76131 Karlsruhe,  Germany  2 Department of Quality and Safety of Fruit and Vegetables,  Max Rubner-Institut, Haid-und-Neu-Str. 9, 76131 Karlsruhe,  Germany  3 Institute of Sports and Sports Science, Karlsruhe Institute  of Technology, Kaiserstr. 12, 76131 Karlsruhe, Germany

Mayo Clin, Dept Med, Div Nephrol & Hypertens, Rochester, MN 55905 USA  China Med Univ, Shengjing Hosp, Dept Nephrol, Shenyang, Peoples R China  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Ctr Endocrinol Diabet & Metab, Galway, Ireland  Natl Univ Ireland Galway, Sch Med, CURAM SFI Res Ctr, Regenerat Med Inst REMEDI, Galway, Ireland  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Clin Biochem, Galway, Ireland  Mayo Clin, Dept Med, Div Community Internal Med, Rochester, MN USA  Mayo Clin, Dept Med, Div Geriatr Med & Gerontol, Rochester, MN 55905 USA  Mayo Clin, Dept Biomed Stat & Informat, Rochester, MN USA  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN USA  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Nephrol, Galway, Ireland

Department of Comparative Biosciences, University of Illinois at Urbana-Champaign College of Veterinary Medicine, Urbana, IL, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA. Electronic address: chris.gregg@neur

Hokkaido Univ, Grad Sch Vet Med, Dept Environm Vet Sci, Lab Toxicol,Kita Ku, Kita 18,Nishi 9, Sapporo, Hokkaido 0600818, Japan  North West Univ, Unit Environm Sci & Management, Water Res Grp, Potchefstroom, South Africa  Kwame Nkrumah Univ Sci & Technol, Dept Chem, Kumasi, Ghana  CSIR Water Res Inst, POB AH 38, Achimota, Accra, Ghana  Kwame Nkrumah Univ Sci & Technol, Sch Med Sci, Dept Mol Med, Kumasi, Ghana

Univ Turin, Dept Drug Sci & Technol, I-10125 Turin, Italy  Univ Turin, Dept Clin & Biol Sci, I-10125 Turin, Italy  Univ Turin, Dept Biotechnol & Sci Hlth, I-10125 Turin, Italy  ININCA CONICET, Inst Invest Cardiol, Buenos Aires, DF, Argentina  Univ Turin, Dept Med Sci, Div Endocrinol Diabetol & Metab, I-10125 Turin, Italy  Queen Mary Univ London, Barts & London Sch Med & Dent, Ctr Translat Med & Therapeut, William Harvey Res Inst, London, England

Univ Manchester, Fac Biol Med & Hlth, Div Pharm & Optometry, Manchester, Lancs, England  Univ Manchester, St Marys Hosp, Maternal & Fetal Hlth Res Ctr, Div Dev Biol & Med, Manchester, Lancs, England  AstraZeneca, Discovery Sci Innovat Med & Early Dev Biotech Uni, Cambridge Sci Pk, Cambridge, England  Univ Manchester, Fac Biol Med & Hlth, Div Cardiovasc Sci, Manchester, Lancs, England

Tech Univ Denmark, Dept Bio & Hlth Informat, DK-2800 Lyngby, Denmark  Tech Univ Denmark, Natl Food Inst, DK-2800 Lyngby, Denmark  Univ Copenhagen, Fac Sci, Dept Nutr Exercise & Sports, DK-1958 Frederiksberg, Denmark  Univ Copenhagen, Novo Nord Fdn Ctr Basic Metab Res, DK-2200 Copenhagen, Denmark  Univ Leuven, Rega Inst, KU Leuven, Dept Microbiol & Immunol, B-3000 Leuven, Belgium  VIB, Ctr Microbiol, B-3000 Leuven, Belgium  Univ Copenhagen, Fac Sci, Dept Vet Dis Biol, DK-1958 Frederiksberg, Denmark  Univ Southern Denmark, Dept Biochem & Mol Biol, DK-5230 Odense, Denmark  Univ Copenhagen, Dept Biomed Sci, DK-2200 Copenhagen, Denmark  Bispebjerg Hosp, Dept Radiol, DK-2400 Copenhagen, Denmark  Tech Univ Denmark, Dept Chem & Biochem Engn, DK-2800 Lyngby, Denmark  Univ Copenhagen, Dept Plant & Environm Sci, DK-1958 Frederiksberg, Denmark  Tech Univ Denmark, Dept Biotechnol & Biomed, DK-2800 Lyngby, Denmark  Copenhagen Univ Hosp Hvidovre, Dept Clin Biochem, DK-2650 Hvidovre, Denmark  Statens Serum Inst, Dept Autoimm



Comenius Univ, Natl Inst Childrens Dis, Dept Paediat, Bratislava, Slovakia  Comenius Univ, Fac Med, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Mol Biomed, Sasinkova 4, Bratislava 81108, Slovakia  Univ Edinburgh, Sch Biol Sci, Edinburgh, Midlothian, Scotland  Presov Univ, Fac Hlth Care, Dept Dent Hyg, Presov, Slovakia  Comenius Univ, Fac Med, Dept Stomatol & Maxillofacial Surg, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava, Slovakia  Comenius Univ, Fac Nat Sci, Dept Mol Biol, Bratislava, Slovakia

Department of Epidemiology and Biostatistics, University of California, Irvine, California, USA.  Integrated Mass Spectrometry Shared Resource, City of Hope Comprehensive Cancer Center, Duarte, California, USA.  Cancer & Cell Biology Division, Translational Genomics Research Institute, Phoenix, Arizona, USA.  Department of Medicine, University of California, Irvine, California, USA.  Department of Pathology and Laboratory Medicine, University of California, Irvine, California, USA.

Department of Animal Sciences, University of Florida, Gainesville 32611.  Department of Large Animal Clinical Sciences, and University of Florida, Gainesville 32611.  School of Natural Resources and Environment, University of Florida, Gainesville 32611.  Department of Animal Sciences, University of Florida, Gainesville 32611. Electronic address: jepsantos@ufl.edu.

Hlth Res Inst La Fe, Neonatal Res Grp, Valencia, Spain  Univ & Polytech Hosp La Fe, Div Neonatol, Valencia, Spain  Univ San Pablo CEU, Ctr Metabol & Bioanal CEMBIO, Madrid, Spain  Univ & Polytech Hosp La Fe, Div Radiol & Imaging, Valencia, Spain  LEITAT Technol Ctr, Hlth & Biomed, Barcelona, Spain  Hlth Res Inst La Fe, Unidad Analit, Valencia, Spain

Group of Precision Medicine in Chronic Diseases, and.  Centro de Investigacion Biomedica en Red de Enfermedades Respiratorias, Madrid, Spain.  Group of Translational Research in Respiratory Medicine, Respiratory Department, Hospital Arnau de Vilanova-Santa Maria, Biomedical Research Institute of Lleida, Lleida, Spain.  Pneumology Department, University Hospital of Guadalajara, Guadalajara, Spain.  San Pedro de Alcantara Hospital, Instituto Universitario de Investigacion Biosanitaria de Extremadura, Caceres, Spain; and.  Respiratory and Sleep Department, Parc Tauli University Hospital, Parc Tauli Research and Innovation Institute, Autonomous University of Barcelona, Sabadell, Spain.

Salford Royal NHS Fdn Trust, Vasc Res Grp, Salford, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Cardiovasc Sci,Sch Med Sci, Manchester, Lancs, England  Univ Manchester, Div Canc Studies, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Wellcome Trust Ctr Cell Matrix Res, Sch Med Sci,Fac Biol Med & Hlth, Manchester, Lancs, England  Royal Preston Hosp, Renal Dept, Preston, Lancs, England  Imperial Coll, Natl Heart & Lung Inst, London, England  Univ Birmingham, Inst Canc & Genom Sci, Canc Res UK Clin Trials Unit, Birmingham, W Midlands, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Pharm & Optometry,Sch Hlth Sci, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Manchester Fungal Infect Grp,Sch Biol Sci, Manchester, Lancs, England

Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA. Thomas.Raffay@UHhospitals.org.  Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA.  Department of Population and Quantitative Health Sciences, Case Western Reserve University, Cleveland, OH, USA.  Neonatal Research Unit, Health Research Institute La Fe (IISLAFE), Valencia, Spain.  Department of Analytical Chemistry, Universtitat de Valencia, Burjassot, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe (HULAFE), Valencia, Spain.  University of Pittsburgh, Pittsburgh, PA, USA.

Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain; Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain. Electronic address: julia.kuligowski@uv.es.  Health and Biomedicine, Leitat Technological Center, Carrer de la Innovacio, 2, 08225 Terrassa, Spain; Analytical Unit, Health Research Institute La Fe, Avda Fernando, Abril Martorell 106, 46026 Valencia, Spain.

Oak Ridge Institute for Science and Education (ORISE), Research Participation Program, Oak Ridge, TN 37831, United States; Endocrine Toxicology Branch, Toxicity Assessment Division, National Health and Environmental Effects Research Laboratory (NHEERL), Office of Research and Development (ORD), U.S. Environmental Protection Agency (U.S. EPA), Research Triangle Park, NC 27711, United States.

School of Human Evolution and Social Change, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Interdepartmental Doctoral Program in Anthropological Sciences, Stony Brook University, Stony Brook, NY, USA.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA.  School of Life Sciences, Arizona State University, Tempe, AZ, USA.  Department of Mammals, Bronx Zoo, Wildlife Conservation Society, New York, NY, USA.  New York Consortium in Evolutionary Primatology, New York, NY, USA.  Ethiopian Wildlife Conservation Authority, Addis Ababa, Ethiopia.  African Wildlife Foundation, Simien Mountains Landscape Conservation and Management Project, Debark, Ethiopia.  Department of Biology, Miami University, Oxford, OH, USA.  Simien Mountains Gelada Research Project, Debark, Ethiopia.  Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville, TN, USA.  Guassa Gelada Resear

Department of Biochemistry and Molecular Biology, New York Medical College, Valhalla, NY, USA.  Division of Newborn Medicine, Department of Pediatrics, New York Medical College, Valhalla, NY, USA.  Department of Clinical Sciences in Malmo, Lund University Diabetes Center, Malmo, Sweden.

Univ Iowa, Dept Pharmacol, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Physiol, Milwaukee, WI 53226 USA  Univ Illinois, Div Endocrinol Diabet & Metab, Chicago Coll Med, Chicago, IL 60612 USA  Univ Iowa, Dept Psychol & Brain Sci, Iowa City, IA 52242 USA  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Biomed Engn, Milwaukee, WI 53226 USA  Med Coll Wisconsin, Comprehens Rodent Metab Phenotyping Core, Milwaukee, WI 53226 USA  Univ Iowa, Dept Biostat, Iowa City, IA 52242 USA  Univ Iowa, Dept Internal Med, Iowa City, IA 52242 USA  Wake Forest Sch Med, Dept Internal Med, Winston Salem, NC 27101 USA  Med Coll Wisconsin, Rat Genome Database, Milwaukee, WI 53226 USA

Univ Illinois, Sch Publ Hlth, Chicago, IL USA  Univ Illinois, Coll Med, Chicago, IL 60612 USA  Univ Illinois, Inst Minor Hlth Res, Chicago, IL USA  Chicago Ctr Hlth & Environm, Chicago, IL 60612 USA  Dartmouth Coll, Dept Earth Sci, Hanover, NH 03755 USA  Univ Texas Hlth Sci Ctr Houston, Human Genet Ctr, Houston, TX 77030 USA  Jesse Brown Vet Affairs Med Ctr, Sect Endocrinol Diabet & Metab, Chicago, IL 60612 USA  Univ Illinois, Div Endocrinol Diabet & Metab, 835 S Wolcott,Suite E625,M-C 640, Chicago, IL 60612 USA

Department of Rheumatology, Renji Hospital, Shanghai Jiaotong University School of Medicine, Shanghai, China. RINGGOLD: 71140  Department of Pharmacology and Chemical Biology, Shanghai Universities Collaborative Innovation Center for Translational Medicine, Shanghai Jiaotong University School of Medicine, Shanghai, China. RINGGOLD: 56694

Division of Newborn Medicine, Departments of Pediatrics, Biochemistry and Molecular Biology, New York Medical College, USA.  The Regional Neonatal Center, Maria Fareri Children's Hospital at Westchester Medical Center, Valhalla, NY, 10595, USA.  Ridgefield High School, Junior, Ridgefield, CT, 06877, USA.

Comenius Univ, Inst Mol Biomed, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Inst Pathol, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava 81108, Slovakia  Comenius Univ, Fac Nat Sci, Dept Mol Biol, Bratislava 81108, Slovakia  Comenius Univ, Inst Physiol, Bratislava 81108, Slovakia  Slovak Acad Sci, Ctr Mol Med, Bratislava, Slovakia

Univ Alcala, Physiol Unit, Dept Syst Biol, Madrid 28805, Spain  Inst Salud Carlos III, Inst Reina Sofia Invest Renal, Madrid, Spain  Inst Salud Carlos III, Red Invest Renal REDinREN, Madrid, Spain  British Columbia Canc Res Ctr, Dept Integrat Oncol, Vancouver, BC V5Z 1L3, Canada  Hosp Principe Asturias, Biomed Res Fdn, Madrid, Spain  Hosp Principe Asturias, Dept Nephrol, Madrid, Spain

Univ Turin, Nephrol Dialysis & Kidney Transplantat Unit, Turin, Italy  Univ Turin, Dept Med Sci, Ctr Expt Med Res CeRMS, Turin, Italy  Univ Pisa, Dept Pharmacol, Pisa, Italy  Osped Versilia, Nephrol & Dialysis Unit, Camaiore, LU, Italy  EMEALA Med Board, Fresenius Med Care, Bad Homburg, Germany

Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Nephrol Div,Dept Med,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Dept Pathol,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Dept Surg,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Depat Clin Pharmacol & Therapeut,Samsung Med Ctr, Seoul 135710, South Korea

School of Public Health, University of Illinois at Chicago, Chicago, IL, United States of America.  College of Medicine, University of Illinois at Chicago, Chicago, IL, United States of America.  Institute for Minority Health Research, University of Illinois at Chicago, United States of America.  Center for Infectious Disease, University of Texas Health Science Center at Houston, Houston, TX, United States.  Department of Earth Sciences, Dartmouth College, Hanover, NH, United States of America.  Division of Cardiovascular Medicine, LSU Health School of Medicine, New Orleans, LA, United States.  Human Genetics Center, University of Texas Health Science Center at Houston, Houston, TX, United States.  Chicago Center for Health and Environment, Chicago, IL, United States of America.  Section of Endocrinology, Diabetes, and Metabolism, Jesse Brown Veterans Affairs Medical Center, Chicago, IL, United States of America.    E-mail address: rsargis@uic.edu

Department of Biological Sciences, Faculty of Life Sciences, Andres Bello University, Santiago 8320000, Chile.  Interdisciplinary Center for Aquaculture Research (INCAR), Concepcion 4030000, Chile.  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigacion Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI-MAR), University of Cadiz, 11519 Puerto Real, Spain.  Department of Animal Physiology, Faculty of Biology, University Complutense of Madrid, 28040 Madrid, Spain.  Institute of Marine and Limnological Sciences, Faculty of Sciences, University Austral of Chile, Valdivia 5110652, Chile.  Department of Marine Biology and Aquaculture, Instituto de Ciencias Marinas de Andalucia (ICMAN-CSIC), 11519 Puerto Real, Spain.



Stanford Univ, Sch Med, Stanford, CA 94305 USA  US Navy, Washington, DC USA  Norwegian Univ Sci & Technol, Dept Biol Sci, Trondheim, Norway  Norwegian Univ Sci & Technol, Dept Ocean Operat & Civil Engn, Trondheim, Norway  Cornell Tech, Jacobs Technion Cornell Inst, New York, NY USA  Norwegian Univ Sci & Technol, Dept Mech & Ind Engn, Trondheim, Norway

Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol,Campus Excelencia Int Mar CEI MAR, Cadiz 11519, Spain  Univ Algarve, Ctr Marine Sci CCMar, P-8005139 Faro, Portugal  Consejo Super Invest Cient ICMAN CSIC, Inst Ciencias Marinas Andalucia, Cadiz 11519, Spain

Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol, Campus Excelencia Int Mar CEI MAR, Cadiz 11510, Spain  Univ Ghent, Dept Bioanal, MYTOX SOUTH, Ctr Excellence Mycotoxicol & Publ Hlth, Ottergemsesteenweg 460, Ghent, Belgium  Univ Algarve, Ctr Marine Sci CCMar, Campus Gambelas, P-8005139 Faro, Portugal  CSIC, ICMAN, Inst Ciencias Marinas Andalucia, E-11510 Cadiz, Spain

Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN. Electronic address: naira.baregamian@vumc.org.  Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN.  Cell Imaging Shared Resource, Vanderbilt University, Nashville, TN.  Vanderbilt Biophotonics Center, Vanderbilt University, Nashville, TN.  Department of Radiation Oncology, Vanderbilt University Medical Center, Nashville, TN.  Department of Pathology, Microbiology and Immunology, Vanderbilt University Medical Center, Nashville, TN.  Department of Medicine, Vanderbilt University Medical Center, Nashville, TN.

Department of Animal Science, University of California, Davis, CA 95616, USA. Electronic address: tberger@ucdavis.edu.  Department of Animal Science, University of California, Davis, CA 95616, USA.  Pharmacology and Toxicology Graduate Group, University of California, Davis, CA 95616, USA.

Uppsala Univ, Dept Med Sci, Clin Physiol, S-75185 Uppsala, Sweden  Univ Gothenburg, Sahlgrenska Acad, Dept Rheumatol & Inflammat Res, Gothenburg, Sweden  Univ Uppsala Hosp, Uppsala Burn Ctr, Uppsala, Sweden  Uppsala Univ, Dept Surg Sci Anaesthesiol & Intens Care, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Surg Sci, Plast Surg, S-75185 Uppsala, Sweden  Univ Helsinki, Cent Hosp, Dept Anaesthesia & Intens Care Med, Helsinki, Finland  Uppsala Univ, Dept Chem, Biomed Ctr, Uppsala, Sweden  Sahlgrens Univ Hosp, Dept Anaesthesia & Intens Care, Gothenburg, Sweden

1  Animal Health Department, Faculty of Veterinary Medicine, University of Parma, Via del Taglio 10, 43126  Parma, ITALY  2Research and Conservation Department, Parco Natura Viva – Garda Zoological Park, Località Figara 40,  37012 Bussolengo, VR, ITALY  3  Veterinary Morphophysiology Department, Faculty of Veterinary Medicine, University of Turin, Via Leonardo  da Vinci 44, 10095 Grugliasco, TO, ITALY

Univ Lille Nord France, Lille, France  INSERM, U995, F-59045 Lille, France  Univ Hosp Rennes, Serv Malad Appareil Digestif, Pontchaillou, France  INSERM, Liver Metab & Canc, UMR991, Rennes, France  Univ Rennes 1, Rennes, France  CHU Lille, Hop Claude Huriez, Serv Malad Appareil Digestif & Nutr, F-59037 Lille, France  CHU Lille, Hop Claude Huriez, Serv Chirurg Digest & Transplantat, F-59037 Lille, France  Inst Clin Souris, Illkirch Graffenstaden, France  Ecole Polytech Fed Lausanne, Lab Integrat & Syst Physiol, Lausanne, Switzerland  Icahn Sch Med Mt Sinai, Dept Gastroenterol, New York, NY 10029 USA  Fac Sci Pharmaceut & Biol, UDSL, Lille, France

Univ Nebraska, Dept Anim Sci, Lincoln, NE 68583 USA  USDA ARS, Livestock Issues Res Unit, Lubbock, TX 79403 USA  Mississippi State Univ, Dept Anim & Dairy Sci, Starkville, MS 39762 USA  Mississippi Ag & Forestry Exp Stn, Poplaville, MS 39470 USA  ARS, USDA, Natl Anim Dis Ctr, Ames, IA 50010 USA

Univ Calif Davis, Dept Anim Sci, Davis, CA 95616 USA  Texas Tech Univ, Dept Anim & Food Sci, Lubbock, TX 79409 USA  Kansas State Univ, Dept Anim Sci & Ind, Manhattan, KS 66506 USA  Elanco Anim Hlth, 2500 Innovat Way, Greenfield, IN 46140 USA  Univ Kentucky, Dept Anim & Food Sci, Lexington, KY 40546 USA

Livestock Issues Research Unit, ARS-USDA, Lubbock, TX 79403USA.  Range Cattle Research and Education Center, University of Florida, Ona, FL 33865, USA.  Department of Animal Science, University of Florida, Gainesville, FL 32611, USA.  Beef Cattle Institute, Kansas State University, Manhattan, KS 66506, USA.

Univ Cadiz, Sch Educ, Dept Phys Educ, Puerto Real, Spain  Autonomous Univ Madrid, Fac Teacher Training & Educ, Dept Phys Educ Sports & Human Movement, E-28049 Madrid, Spain  CSIC, Spanish Natl Res Council, Inst Food Sci & Technol & Nutr ICTAN, Dept Metab & Nutr,Immunonutr Res Grp, Madrid, Spain  European Univ, Sch Doctoral Studies & Res, Madrid, Spain  Univ Complutense Madrid, Dept Toxicol & Hlth Sanit, Madrid, Spain  Univ Granada, Fac Sport Sci, Dept Phys Educ & Sport, PROFITH PROmoting FITness & Hlth Phys Act Res Grp, Granada, Spain

Natl Marine Mammal Fdn, 2240 Shelter Isl Dr,Suite 200, San Diego, CA 92106 USA  Natl Marine Fisheries Serv, Marine Mammal & Turtle Div, Southwest Fisheries Sci Ctr, NOAA, 8901 La Jolla Shores Dr, La Jolla, CA 92037 USA  Sonoma State Univ, Dept Biol, 1801 East Cotati Ave, Rohnert Pk, CA 94928 USA  Univ Washington, Ctr Conservat Biol, Box 351800, Seattle, WA 98195 USA  Ocean Associates Inc, 4007 North Abingdon St, Arlington, VA 22207 USA

Natl Marine Mammal Fdn, 2240 Shelter Isl Dr Suite 200, San Diego, CA 92106 USA  NOAA, Marine Mammal & Turtle Div, Southwest Fisheries Sci Ctr, Natl Marine Fisheries Serv, 8901 La Jolla Shores Dr, La Jolla, CA 92037 USA  Univ Toronto Scarborough, Dept Biol Sci, Toronto, ON, Canada  Univ Washington, Ctr Conservat Biol, Box 351800, Seattle, WA 98195 USA  Sonoma State Univ, Dept Biol, 1801 E Cotati Ave, Rohnert Pk, CA 94928 USA  Ocean Associates Inc, 4007 N Abingdon St, Arlington, VA 22207 USA

Cent South Univ Forestry & Technol, Inst Evolutionary Ecol & Conservat Biol, Changsha, Hunan, Peoples R China  Cent South Univ Forestry & Technol, Coll Life Sci & Technol, Changsha, Hunan, Peoples R China  Key Lab Conservat Biol Shennongjia Golden Snub No, Shennongjia, Hubei, Peoples R China

Aarhus Univ, Dept Anim Sci, Blichers 20, DK-8830 Tjele, Denmark  Univ Copenhagen, Dept Vet & Anim Sci, Gronnegardsvej 8, DK-1870 Frederiksberg C, Denmark  Czech Univ Life Sci Prague, Kamycka 129, Praha Suchdol 16500, Czech Republic  Inst Anim Sci, Dept Ethol, Pratels tvi 815-107, Prague 10400, Czech Republic  Purpan Engn Sch, 75 voie TOEC, F-31076 Toulouse, France  Univ Copenhagen, Dept Food & Resource Econ, Rolighedsvej 23, DK-1958 Frederiksberg C, Denmark  Aahus Univ, Dept Agroecol, Forsogsvej 1, DK-4200 Slagelse, Denmark

Yale Univ, Dept Anthropol, 10 Sachem St, New Haven, CT 06511 USA  Yale Univ, Sch Environm, New Haven, CT 06511 USA  Project Conservemonos, Limon, Costa Rica  Musee Homme Paris, Ecoanthropol Lab, WELL PRIM Project, UMR 7602, Paris, France  Univ Nacl Formosa, Fac Recursos Nat, Formosa, Argentina

Department of Nutrition , University of California Davis , Davis, CA , USA.  Department of Nutrition, University of California Davis, Davis, CA, USA; USDA/ARS Western Human Nutrition Research Center, Davis, CA, USA.  USDA/ARS Western Human Nutrition Research Center , Davis, CA , USA.  Foods for Health Institute, University of California, Davis, CA, USA; Department of Food Science & Technology, University of California, Davis, CA, USA.  Department of Nutrition, University of California Davis, Davis, CA, USA; Foods for Health Institute, University of California, Davis, CA, USA.

Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: 1821362@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: christina.stanley@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: l.hosie@chester.ac.uk.  Institute of Conservation Science & Learning, Bristol Zoological Society, Clifton, Bristol BS8 3HA, UK. Electronic address: SRichdon@bristolzoo.org.uk.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: eluned.price@durrell.org.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: Dominic.Wormell@durrell.org.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Elec

CSIC, IATS, Fish Pathol Grp, Castellon de La Plana, Spain  CSIC, IATS, Nutrigen & Fish Endocrinol Grp, Castellon de La Plana, Spain  Norwegian Univ Life Sci, Dept Anim & Aquacultural Sci, Ass, Norway  Univ Algarve, CCMar, Comparat Endocrinol & Integrat Biol, Faro, Portugal  BioMar R&D, Grangemouth, Scotland  Norel SA, Madrid, Spain

Bat Conservation International, Austin, TX, 78746, USA. wfrick@batcon.org.  Department of Ecology and Evolutionary Biology, University of California, Santa Cruz, CA, 95060, USA. wfrick@batcon.org.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, 79401, USA.  Bat Conservation International, Austin, TX, 78746, USA.  U.S. Geological Survey - National Wildlife Health Center, Madison, WI, 53711, USA.  Cooperative Wildlife Research Laboratory and School of Biological Sciences, Southern Illinois University, Carbondale, IL, 62901, USA.  Pathogen and Microbiome Institute, Northern Arizona University, Flagstaff, AZ, 86011, USA.  Department of Biology, University of Waterloo, Waterloo, N2L 3G1, Canada.



Univ Fed Rio Grande do Sul, Hosp Clin Porto Alegre, INCT Translat Med, BR-90046900 Porto Alegre, RS, Brazil  Univ Fed Rio Grande do Sul, Programa Posgrad Ciencias Biol Bioquim, Porto Alegre, RS, Brazil  Univ Fed Rio Grande do Sul, Programa Posgrad Ciencias Med Psiquiatria, Porto Alegre, RS, Brazil  Max Planck Inst Psychiat, D-80804 Munich, Germany  Karolinska Inst, Stockholm, Sweden

Univ Notre Dame, Dept Anthropol, Notre Dame, IN 46556 USA  Univ Notre Dame, Eck Inst Global Hlth, Notre Dame, IN 46556 USA  Simon Fraser Univ, Dept Psychol, Burnaby, BC, Canada  Aarhus Univ, Dept Archaeol & Heritage Studies, Hojbjerg, Denmark  Johns Hopkins Univ, Sch Med, Baltimore, MD USA  Inst Natl Sante Publ, Brazzaville, Rep Congo  Penn State Coll Med, Hershey, PA USA  Univ Massachusetts, Psychol & Brain Sci, Amherst, MA 01003 USA  Max Planck Inst Evolutionary Anthropol, Dept Human Behav Ecol & Culture, Leipzig, Germany

Univ Syiah Kuala, Fac Vet Med, Physiol Lab, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Anat Lab, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Study Program Vet Educ, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Histol Lab, Banda Aceh 23111, Aceh, Indonesia  Indonesian Inst Sci LIPI, Res Ctr Biol, Lab Reprod, Div Zool, Bogor, Indonesia

Polish Acad Sci, Inst Genet & Anim Breeding, Postepu 36A, PL-05552 Jastrzebiec, Poland  Univ Warmia & Mazury, Fac Anim Bioengn, Oczapowskiego 5, PL-10719 Olsztyn, Poland  Univ Paris 05, Inst Psychol, 71 Ave Edouard Valliant, F-92774 Boulogne, France  Polish Acad Sci, Res Stn Ecol Agr & Preservat Anim Breeding, PL-12220 Popielno, Ruciane Nida, Poland

Univ Alicante, Nursing Dept, Alicante, Spain  CSIC, Inst Food Sci Technol & Nutr ICTAN, Dept Nutr & Metab DAIN, Madrid, Spain  Univ Cadiz, Fac Educ Sci, Dept Phys Educ, Puerto Real, Spain  Univ Cent Chile, Fac Educ, Dept Phys Educ, Santiago, Chile  Autonomous Univ Madrid, Ciudad Univ Cantoblanco, Fac Educ, Dept Phys Educ Sport & Human Movement, Madrid, Spain

Department of Medical Physiology, Faculty of Medicine, Menoufia University, Egypt; Department of Medical Physiology, Faculty of Medicine, Imam Mohammed Ibn Saud Islamic University, Saudi Arabia. Electronic address: suzanhazzaa@med.menofia.edu.eg.  Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.emimohamed84@gmail.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: AHISMAIL2013@yahoo.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: abdelmoneam.abdelkader@science.menofia.edu.eg.  Department of Histology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.sehamhist@gmail.com.  Department of Chemistry, Biochemistry Division, Faculty of Science, Menoufia University, Egypt. Electronic address: yasminfekry@science.menofia.edu.eg.  Chemist at Faculty of Science, Menoufia University, Egypt. Electronic addr

Immunophyisiology Research Group, Instituto Universitario de Investigacion Biosanitaria de Extremadura (INUBE), 06080 Badajoz, Spain.  Immunophysiology Research Group, Physiology Department, Faculty of Sciences, University of Extremadura, 06071 Badajoz, Spain.  Facultad de Deporte, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  International Chair of Sports Medicine, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  Immunophysiology Research Group, Nursing Department, Faculty of Medicine and Health Sciences, University of Extremadura, 06071 Badajoz, Spain. Carmen Daniela Quero: cdquero@ucam.edu""

NHGRI, Social & Behav Res Branch, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet, NIH, Bethesda, MD USA  Johns Hopkins Univ, Sch Med, Div Endocrinol Diabet & Metab, Baltimore, MD USA  Suburban Hosp, Johns Hopkins Community Phys, Bethesda, MD USA  Montefiore Med Ctr, Albert Einstein Coll Med, Dept Oncol, Div Hematol, New York, NY USA  NIH, Dept Lab Med, Clin Ctr, Bldg 10, Bethesda, MD 20892 USA  Univ Massachusetts, Dept Psychol & Brain Sci, Amherst, MA 01003 USA  Univ Florida, Genet Inst, Gainesville, FL USA

Univ Alberta, Dept Agr Food & Nutr Sci, Edmonton, AB T6G 2P5, Canada  Hokkaido Univ, Res Fac Agr, Lab Anim Funct & Nutr, Sapporo, Hokkaido 0608589, Japan  Chinese Acad Agr Sci, Minist Agr & Rural Affairs, Feed Res Inst, Key Lab Feed Biotechnol, Beijing 100081, Peoples R China  Univ Guelph, Dept Anim Biosci, Guelph, ON N1G 2W1, Canada

MacKay Mem Hosp, Dept Radiat Oncol, Taipei 104, Taiwan  MacKay Med Coll, Dept Med, New Taipei 252, Taiwan  Natl Yang Ming Chiao Tung Univ, Dept Biomed Imaging & Radiol Sci, Taipei 112, Taiwan  MacKay Mem Hosp, Dept Med Res, Taipei 104, Taiwan  MacKay Mem Hosp, Dept Pathol, Taipei 104, Taiwan  MacKay Mem Hosp, Dept Internal Med, Div Endocrinol & Metab, Taipei 104, Taiwan  MacKay Jr Coll Med Nursing & Management, Dept Artificial Intelligence & Med Applict, New Taipei 252, Taiwan  China Med Univ Hosp, Dept Med Res, Taichung 404, Taiwan

Univ Notre Dame, Dept Anthropol, 206 Corbett Family Hall, Notre Dame, IN 46556 USA  Univ Notre Dame, Kellogg Inst Int Studies, Notre Dame, IN 46556 USA  Univ Notre Dame, Nanov Inst European Studies, Notre Dame, IN 46556 USA  Univ Massachusetts Amherst, Psychol & Brain Sci, Amherst, MA USA  Univ Notre Dame, Eck Inst Global Hlth, Notre Dame, IN 46556 USA

Univ Warmia & Mazury, Dept Horse Breeding & Riding, Olsztyn, Poland  Univ Milan, Dipartimento Med Vet, Milan, Italy  Polish Acad Sci, Dept Genom, Inst Genet & Anim Breeding, Jastrzebiec, Poland  TEAGASC, Anim & Biosci Res Dept, Anim & Grassland Res & Innovat Ctr, Dunsany, Meath, Ireland  Polish Acad Sci, Dept Anim Behav, Inst Genet & Anim Breeding, Postepu 36A, PL-05552 Jastrzebiec, Poland

Univ Glasgow, Coll Med Vet & Life Sci, Inst Biodivers Anim Hlth & Comparat Med, Glasgow G61 1QH, Lanark, Scotland  Univ Aberdeen, Sch Med Med Sci & Nutr, Inst Med Sci, Aberdeen AB25 2ZD, Scotland  Univ Aberdeen, Sch Med Med Sci & Nutr, Inst Appl Hlth Sci, Aberdeen AB25 2ZD, Scotland  Univ British Columbia, Life Sci Inst, Dept Cellular & Physiol Sci, Vancouver, BC V6T 1Z3, Canada  Queen Mary Univ London, William Harvey Res Inst, Ctr Endocrinol, Barts & London, Charterhouse Sq, London EC1M 6BQ, England

Department of Human Ecology, School of International Health, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan.  Laboratory for Microbiome Sciences, RIKEN Center for Integrative Medical Sciences, Yokohama, Japan.  Department of Public Health & Nursing, Nagasaki University, Nagasaki, Japan.  Faculty of Nursing, Toho University, Tokyo, Japan.  Graduate School of Agricultural and Life Sciences, The University of Tokyo, Tokyo, Japan.  Lao Tropical and Public Health Institute, Ministry of Health, Vientiane, Laos.  Graduate School of Environmental Studies, Nagoya University, Nagoya, Japan.

Natl Def Med Coll, Dept Immunol & Microbiol, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Dept Psychiat, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Dept Physiol, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Res Inst, Div Traumatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tsukuba, Grad Sch Pure & Appl Sci, 1-1-1 Tennodai, Tsukuba, Ibaraki 3058573, Japan

Division of Neurofunctional Genomics, Department of Immunobiology and Neuroscience, Medical Institute of Bioregulation, and.  Department of Aging Science and Pharmacology, Faculty of Dental Sciences, Kyushu University, Fukuoka, Japan.  Department of Physiology, Nihon University School of Dentistry, Tokyo, Japan.  Department of Pharmacology, Faculty of Pharmacy, Yasuda Women's University, Hiroshima, Japan.  Department of Pathology and Biological Responses, Nagoya University Graduate School of Medicine, Nagoya, Japan.

Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa. Electronic address: llabarge@ab.mpg.de.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK.  Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Department of Anthropology, The State University of New York at Buffalo, Amherst, NY, USA.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK; Department of Biological Sciences, Faculty of Science, Engineering and Agriculture, Private Bag X5050, Thohoyandou 0950, South Africa.  D

Innate Immunity Laboratory, Immunology Program, Biomedical Sciences Institute, Faculty of Medicine, Universidad de Chile, Santiago 8380453, Chile.  Biomedicine Research Laboratory, Medical School, Universidad Finis Terrae, Santiago 7501015, Chile.  Department of Gastroenterology and Hepatology, University Medical Center Groningen, University of Groningen, 9713 GZ Groningen, The Netherlands.  Molecular Endocrinology Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  Metabolism and Nuclear Medicine Group, Fudan University Cancer Institute, Fudan University Shanghai Cancer Center, Shanghai 200433, China.  Metabolism, Genes, and Environment Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  School

Michigan State Univ, Coll Nursing, 1355 Bogue St,C241, E Lansing, MI 48824 USA  Purdue Univ, Sch Nursing, 502 N Univ St, W Lafayette, IN 47907 USA  Michigan State Univ, Coll Nursing, 1355 Bogue St,C245, E Lansing, MI 48824 USA  Michigan State Univ, Coll Nursing, 1355 Bogue St,C342, E Lansing, MI 48824 USA

Michigan State Univ, Coll Nursing, 1355 Bogue St,C241, E Lansing, MI 48824 USA  Purdue Univ, Sch Nursing, 502 N Univ St, W Lafayette, IN 47907 USA  Michigan State Univ, Coll Nursing, 1355 Bogue St,C245, E Lansing, MI 48824 USA  Univ Massachusetts, Dept Psychol & Brain Sci, 135 Hicks Way, Amherst, MA 01003 USA

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunneys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Channing Lab, Brigham & Womens Hosp, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  Yale Univ, Environm Hlth Sci, New Haven, CT USA  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunnys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Brigham & Womens Hosp, Channing Lab, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA USA  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, Program Dev Endocrinol & Genet PDEGEN, NIH, 10 Ctr Dr,Bldg 10 Clin Res Ctr,Room 1-3330, Bethesda, MD 20892 USA  NIH, ORS, DVR, OD, Bldg 10, Bethesda, MD 20892 USA  Clermont Univ, Genet Reprod & Dev, CNRS, UMR6247, Aubiere, France

Department of Psychology, University of Oslo, Oslo, Norway. Electronic address: g.e.loseth@psykologi.uio.no.  Department of Psychology, University of Oslo, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Department of Diagnostic Physics, Oslo University Hospital, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway.  Department of Biomedical and Clinical Sciences, Linkoping University, Linkoping, Sweden; Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.  Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.



Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, NIH, Bethesda, MD 20892 USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pediat, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Biochem & Immunol, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Colorado, Sch Med, Div Endocrinol Metab & Diabet, Aurora, CO 80045 USA  Vet Affairs Med Ctr, Res Serv, Denver, CO 80045 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Pediat Endocrinol Interinst Training Program, NIH, Bethesda, MD USA  Harvard Med Sch, Dept Pediat, Boston Childrens Hosp, Div Endocrinol, Boston, MA 02115 USA  Univ Fed Triangulo Mineiro, Dept Gen Pathol, BR-38025180 Uberaba, MG, Brazil

Kyoto Univ, Grad Sch Med, Dept Diabet Endocrinol & Nutr, Sakyo Ku, 54 Shogoin Kawahara Cho, Kyoto 6068507, Japan  Kyoto Univ, Ctr iPS Cell Res & Applicat, Sakyo Ku, 53 Shogoin Kawahara Cho, Kyoto 6068507, Japan  Kyoto Univ, Med Innovat Ctr, Grad Sch Med, Sakyo Ku, 53 Shogoin Kawahara Cho, Kyoto 6068507, Japan

Linkoping Univ, Ctr Social & Affect Neurosci, Dept Clin & Expt Med, Linkoping, Sweden  Cummings Scool Med, Hotchkiss Brain Inst, Calgary, AB, Canada  Cummings Scool Med, Mathison Ctr Mental Hlth Res & Educ, Calgary, AB, Canada  Univ Calgary, Cumming Sch Med, Dept Cell Biol & Anat, Calgary, AB, Canada  Univ Calgary, Cumming Sch Med, Dept Psychiat, Calgary, AB, Canada

Department of Population Health and Pathobiology, College of Veterinary Medicine, North Carolina State University, Raleigh, NC.  Department of Veterinary Preventive Medicine, College of Veterinary Medicine, The Ohio State University, Columbus, OH.  Department of Anatomy and Physiology, College of Veterinary Medicine, Kansas State University, Manhattan, KS.

Department of Paraclinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Institute for Biology, Leiden University, Leiden, The Netherlands.  Department of Production Animal Clinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway. ida.johansen@nmbu.no.

a  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigación Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI·MAR), University of Cádiz, 11519 Puerto Real, Cádiz, Spain  b  Department of Biology and Geology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Almería, 04120 Almería, Spain  c  Department of Microbiology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Málaga, 29071 Málaga, Spain  d  Centre of Marine Sciences (CCMar), Universidade do Algarve, Faro, Portugal  e  Instituto de Ciencias Marinas de Andalucía (ICMAN-CSIC), 11519 Puerto Real, Cádiz, Spain

Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol,Campus Excelencia Int Mar CEI MAR, Cadiz 11519, Spain  Univ Almeria, Dept Biol & Geol, Campus Excelencia Int Mar CEI MAR, Almeria 04120, Spain  Univ Malaga, Dept Microbiol, Campus Excelencia Int Mar CEI MAR, Malaga 29071, Spain  Univ Algarve, Ctr Marine Sci CCMar, Faro, Portugal  Inst Ciencias Marinas Andalucia ICMAN CSIC, Cadiz 11519, Spain

1 Department of Animal Science and  Industry, Kansas State University,  Manhattan, KS, 66502  2 SwineTech Inc., Cedar Rapids, IA, 52227  3 Department of Anatomy and Physiology,  Institute of Computational and  Comparative Medicine, Kansas State  University, Manhattan, KS, 66502  4 Department of Computer Science,  Kansas State University, Manhattan, KS,  66502  5 Department of Mathematics, Kansas  State University, Manhattan KS, 66502

a  Department of Psychiatry and Behavioral Neuroscience, Loyola University Stritch School of Medicine, Chicago, IL, United States  b  Department of Pathology, Loyola University Stritch School of Medicine, Chicago, IL, United States  c  Department of Public Health Sciences, Loyola University Stritch School of Medicine, Chicago, IL, United States  d  Department of Orthopaedic Surgery, Loyola University Stritch School of Medicine, Chicago, IL, United States

Aarhus Univ, Interacting Minds Ctr, Aarhus, Denmark  Natl Univ Singapore, Dept Biol Sci, Singapore, Singapore  Aarhus Univ, Dept Nucl Med, Aarhus, Denmark  Aarhus Univ, PET Ctr, Aarhus, Denmark  Aalborg Univ, Dept Anim Sci Behav & Stress Biol, Aalborg, Denmark  Aalborg Univ, Dept Chem & Biosci, Aalborg, Denmark  7IT Univ Copenhagen, Aalborg Zoo, Copenhagen, Denmark

Univ Cadiz, Fac Marine & Environm Sci, Dept Biol, Inst Univ Invest Marina INMAR, Campus Excelencia Int Mar CEI MAR, Cadiz 11519, Spain  Univ Almeria, Dept Biol & Geol, Campus Excelencia Int Mar CEI MAR, Almeria 04120, Spain  Univ Algarve, Ctr Marine Sci CCMar, Faro, Portugal  Futuna Blue Espana SL, Darsena Comercial Pesquera S-N, Cadiz 11500, Spain

Department of Comparative Biomedicine and Food Science, University of Padua, Legnaro, PD, Italy.  Ethics Laboratory for Veterinary Medicine, Conservation and Animal Welfare, University of Padua, Legnaro, PD, Italy.  Department of Veterinary Medical Science, University of Bologna, Ozzano dell'Emilia, BO, Italy.  Giardino Zoologico di Pistoia, Pistoia, Italy.  Department of Veterinary Science, University of Turin, Grugliasco, TO, Italy.

International Chair of Sport Medicine, Faculty of Medicine, Campus de los Jeronimos, Catholic University of Murcia, 30107 Murcia, Spain.  Faculty of Sport, Campus de los Jeronimos, Catholic University of Murcia, 30107 Murcia, Spain.  Grupo de Investigacion en Inmunofisiologia, Instituto Universitario de Investigacion Biosanitaria de Extremadura (INUBE), University of Extremadura, Av. Elvas s/n, 06006 Badajoz, Spain.

Ist Zooprofilatt Sperimentale Umbria & Marche Tog, Via Salvemini 1, I-06126 Perugia, Italy  Perugia Univ, Dept Vet Med, Lab Ethol & Anim Welf LEBA, Via San Costanzo 4, I-06126 Perugia, Italy  Tyrus Clin Vet, Via Bartocci 1G, I-05100 Terni, Italy  USL Umbria 1, Publ Vet Serv Urban Hyg & Prevent Stray Dogs, Str Brufa Snc, I-06148 Perugia, Italy

Seccio de Fisiologia, Departament de Bioquimica i Fisiologia, Facultat de Farmacia i Ciencies de l'Alimentacio, Universitat de Barcelona (UB), 08028 Barcelona, Spain.  Institut de Recerca en Nutricio i Seguretat Alimentaria (INSA-UB), Universitat de Barcelona (UB), 08921 Santa Coloma de Gramenet, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, 28029 Madrid, Spain.

Seccio de Fisiologia, Departament de Bioquimica i Fisiologia, Facultat de Farmacia i Ciencies de l'Alimentacio, Universitat de Barcelona (UB), 08028 Barcelona, Spain.  Institut de Recerca en Nutricio i Seguretat Alimentaria (INSA-UB), 08921 Santa Coloma de Gramenet, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, 28029 Madrid, Spain.

Temple Univ, Dept Psychol, 1701 N 13th St, Philadelphia, PA 19122 USA  Massachusetts Gen Hosp, Dept Psychiat, One Bowdoin Sq,6th Floor, Boston, MA 02114 USA  Harvard Med Sch, Boston, MA 02115 USA  Temple Univ, Neurosci Program, 1701 N 13th St, Philadelphia, PA 19122 USA  Univ Wisconsin Madison, Dept Psychol, 1201 W Johnson St, Madison, WI 53706 USA



Georgia State Univ, Dept Psychol, POB 5010, Atlanta, GA 30302 USA  Georgia State Univ, Language Res Ctr, Decatur, GA USA  Emory Univ, Dept Anthropol, Atlanta, GA 30322 USA  Georgia State Univ, Ctr Behav Neurosci, Atlanta, GA 30303 USA  Georgia State Univ, Neurosci Inst, Atlanta, GA 30303 USA

Univ Penn, Sch Vet Med, Philadelphia, PA 19104 USA  Univ Penn, Abramson Family Canc Res Inst, Philadelphia, PA 19104 USA  Univ Penn, Sch Vet Med, Dept Clin Studies, New Bolton Ctr, Kennett Sq, PA 19348 USA  Univ Penn, Sch Vet Med, Dept Clin Sci & Adv Med, Philadelphia, PA 19104 USA

Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Internal Med & Pediat Endocrinol Interinst Traini, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Mol Neurophysiol & Biophys, NIH, Bethesda, MD 20892 USA

Hlth Canada, Environm Hlth Sci & Res Bur, Hlth Environm & Consumer Safety Branch, Ottawa, ON, Canada  Univ Ottawa, Fac Med, Dept Biochem Microbiol & Immunol, Ottawa, ON, Canada  Univ British Columbia, Fac Med, Dept Med, Vancouver, BC, Canada  Univ British Columbia, Fac Med, Sch Populat & Publ Hlth, Vancouver, BC, Canada

Univ Massachusetts Amherst, Sch Publ Hlth & Hlth Sci, Dept Hlth Promot & Policy, Arnold House,715 N Pleasant St, Amherst, MA 01003 USA  Men Color Hlth Awareness Project, 275 Chesnut St, Springfield, MA 01104 USA  Univ Massachusetts Amherst, Ctr Neuroendocrine Studies, Tobin Hall,135 Hicks Way, Amherst, MA 01003 USA

Univ Ghent, Dept Publ Hlth & Primary Care, Campus UZ Ghent,Corneel Heymanslaan 10, B-9000 Ghent, Belgium  Univ Ghent, Lab Chem Anal, Campus Merelbeke,Salisburylaan 133, B-9820 Merelbeke, Belgium  Univ Ghent, Dept Dev Personal & Social Psychol, Henri Dunantlaan 2, B-9000 Ghent, Belgium  Queens Univ, Sch Biol Sci, Inst Global Food Secur, 19 Chlorine Gardens, Belfast BT9 5DL, Antrim, North Ireland

Department of Anthropology, University of California, Los Angeles, Los Angeles, California, USA.  Departamento de Psiquiatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Department of Anthropology, Yale University, New Haven, Connecticut, USA.  Departamento de Medicina Preventiva, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Pediatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Enfermagem Em Saude Coletiva da Escola de Enfermagem, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: jbeehner@umich.edu.  School for the Environment and Sustainability, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, Emory University, Atlanta, GA 30322, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Ecology & Evolutionary Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Anthropology, Tulane University, New Orleans, LA 70118, USA; Santa Rosa Primate Project, Santa Rosa National Park, Costa Rica; Tulane National Primate Research Center, Tulane Un

No Arizona Univ, Ctr Bioengn Innovat, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86001 USA  Inst Conservat Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376, RA-9120 Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Sch Vet Med, 1089 Vet Med Dr Ground Floor West, Davis, CA 95616 USA  Univ Utah, Dept Biol, 257 South 1400 East Univ Utah, Salt Lake City, UT 84112 USA  Ocean Alliance Whale Conservat Inst, 32 Horton St, Gloucester, MA 01930 USA  Univ Nacl Cordoba, Diversidad Biol 4, Av Velez Sarsfield 299, RA-5000 Cordoba, Argentina

Rhodes Coll, Dept Biol & Program Environm Studies & Sci, Memphis, TN 38112 USA  Chicago State Univ, Dept Biol Sci, Chicago, IL USA  Field Museum, Integrat Res Ctr, Chicago, IL USA  Univ Nacl Asuncion, Fac Politecn, Asuncion, Paraguay  Rhodes Coll, Dept Biol, Memphis, TN 38112 USA  Rhodes Coll, Program Neurosci, Memphis, TN 38112 USA

Division of Wildlife Conservation, Alaska Department of Fish and Game, P.O. Box 110024 Douglas, AK 99811-0024, USA.  Division of Wildlife Conservation, Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701, USA.  Department of Biology, Baylor University, One Bear Place, Waco, TX 67679, USA.  Marine Mammal Laboratory, Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration, 7600 Sand Point Way NE, Seattle, WA 98115.

Alaska Dept Fish & Game, Div Wildlife Conservat, POB 110024, Douglas, AK 99811 USA  Alaska Dept Fish & Game, Div Wildlife Conservat, 1300 Coll Rd, Fairbanks, AK 99701 USA  Baylor Univ, Dept Biol, One Bear Pl 97388, Waco, TX 76798 USA  NOAA, Marine Mammal Lab, Alaska Fisheries Sci Ctr, Natl Marine Fisheries Serv, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Fairbanks, AK 99775 USA  Russian Acad Sci, Far East Branch, Kamchatka Branch, Pacific Geog Inst, Petropavlovsk Kamchatski 683000, Russia  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Alaska Stable Isotope Facil, Fairbanks, AK 99775 USA  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, Fairbanks, AK 99775 USA  Texas A&M Univ, Dept Marine Biol, Galveston Campus, Galveston, TX 77553 USA  Texas A&M Univ, Dept Wildlife & Fisheries Sci, College Stn, TX 77843 USA

Gretchen H. Roffler  gretchen.roffler@alaska.gov  Alaska Department of Fish and Game, Division of Wildlife Conservation, 801 3rd Street, Douglas, AK, 99824 USA    Shawna Karpovich  Alaska Department of Fish and Game, Division of Wildlife Conservation, 1300 College, Road, Fairbanks, AK, 99701 USA    Patrick Charapata  Alaska Department of Fish and Game, Division of Wildlife Conservation, 1300 College, Road, Fairbanks, AK, 99701 USA    Mandy J. Keogh  Alaska Department of Fish and Game, Division of Wildlife Conservation, 801 3rd Street, Douglas, AK, 99824 USA

Department of Structural Biology, VIB, Brussels, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Structural Biology Brussels, Vrije Universiteit Brussel, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Brussels Center for Redox Biology, Brussels, Belgium    Wael Gad & Joris Messens    Department of Biochemistry and Molecular Biology, Faculty of Pharmacy Helwan University, Cairo, Egypt    Sameh H Soror    Laboratory of Prion Biology, Neurobiology Sector, Scuola Internazionale Superiore di Studi Avanzati (SISSA), via Bonomea 265, Trieste, Italy    Gabriele Giachin & Giuseppe Legname    SISSA Unit, Italian Institute of Technology, via Bonomea 265, I-34136, Trieste, Italy    Giuseppe Legname    ELETTRA Laboratory, Sincrotrone Trieste S.C.p.A., I-34149, Basovizza, Trieste, Italy    Giuseppe Legname    Department o

Univ Fed Sao Carlos, Dept Phys Therapy, Lab Electrothermophototherapy, BR-13560 Sao Carlos, SP, Brazil  Univ Fed Sao Carlos, Postgrad Program Biotechnol, BR-13560 Sao Carlos, SP, Brazil  Univ Sao Paulo, Phys Inst Sao Carlos, Opt Grp, Sao Carlos, SP, Brazil  Massachusetts Gen Hosp, Wellman Ctr Photomed, Boston, MA 02114 USA  Univ Sao Paulo, Inst Phys, Lab Radiat Dosimetry & Med Phys, BR-05508 Sao Paulo, Brazil  Univ Fed Rio de Janeiro, BR-21941 Rio De Janeiro, Brazil  Harvard Univ, Sch Med, Dept Dermatol, Boston, MA 02115 USA  Tohoku Univ, Grad Sch Biomed Engn, Sendai, Miyagi 980, Japan  Harvard MIT Div Hlth Sci & Technol, Cambridge, MA USA

Univ Sao Paulo, Sch Phys Educ & Sport, Sao Paulo, Brazil  Massachusetts Gen Hosp, Ctr Genom Med, Boston, MA 02114 USA  Univ Sao Paulo, Inst Biomed Sci, Sao Paulo, Brazil  NTNU Norwegian Univ Sci & Technol, Dept Clin & Mol Med, Trondheim, Norway  NTNU, PROMEC Prote & Mod Expt Core, Trondheim, Norway  Cent Norway Reg Hlth Author, Trondheim, Norway

US Geol Survey, Patuxent Wildlife Res Ctr, BARC East, Bldg 308,10300 Baltimore Ave, Beltsville, MD 20705 USA  Univ Missouri, Coll Vet Med, Columbia, MO 65211 USA  Univ Wisconsin, Sch Vet Med, Dept Pathobiol Sci, 2015 Linden Dr, Madison, WI 53706 USA  Missouri Dept Nat Resources, POB 176, Jefferson City, MO 65102 USA



Heinrich Heine Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Vasc Med, Cardiovasc Res Lab, Moorenstr 5, D-40225 Dusseldorf, Germany  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, South Acad Block,Level F,Mailpoint 810,Tremona Rd, Southampton SO16 6YD, Hants, England

Novia Univ Appl Sci, Ekenas, Finland  NOAA, Pacific Marine Environm Lab, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Ehime Univ, Ctr Marine Environm Studies, Lab Environm Toxicol, Matsuyama, Ehime, Japan  Univ Washington, Sch Oceanog, Seattle, WA 98195 USA  Univ Washington, Joint Inst Study Atmosphere & Ocean, Seattle, WA 98195 USA  Univ Turku, Dept Biol, Physiol Anim Lab, Turku, Finland  Southern Calif Coastal Water Res Project, Costa Mesa, CA 92626 USA

Environm Canada, Ecotoxicol & Wildlife Hlth Div, Burlington, ON L7R 4A6, Canada  Stantec Consulting Ltd, Winnipeg, MB R3C 3R6, Canada  McGill Univ, Ste Anne De Bellevue, PQ H9X 3V9, Canada  Carleton Univ, Ecotoxicol & Wildlife Hlth Div, Environm Canada, Ottawa, ON K1A 0H3, Canada  US Geol Survey, Patuxent Wildlife Res Ctr, Beltsville, MD 20705 USA

Department of Anatomy and Human Embryology, Faculty of Medicine, University of Valencia, Av/Blasco Ibanez, 15, E46010 Valencia, Spain; Fundacion Investigacion Hospital Clinico Universitario de Valencia, Instituto de Investigacion INCLIVA, Avda. Blasco Ibanez 17, E46010 Valencia, Spain. Electronic address: gimenoa@uv.es.

Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada; d.hirai@yahoo.com.  Pulmonary Function and Clinical Exercise Physiology Unit, Respiratory Division, Department of Medicine, Federal University of Sao Paulo, Sao Paulo, Brazil.  Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.  Division of Physical Therapy, University of Brasilia, Brasilia, Brazil.  Human Vascular Control Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada.  Queen's Muscle Physiology Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada; and.  Respiratory Investigation Unit, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.

Department of Medical Genetics, University of Wisconsin, Madison, WI, USA.  Department of Neuroscience, McKnight Brain Institute, University of Florida, Gainesville, FL, USA.  Department of Neuroscience, McKnight Brain Institute, University of Florida, Gainesville, FL, USA. Electronic address: Foster1@ufl.edu.

Emory Univ, Sch Med, Dept Surg, Atlanta, GA 30322 USA  Emory Univ, Sch Med, Emory Crit Care Ctr, Atlanta, GA USA  Emory Univ, Sch Med, Dept Internal Med, Atlanta, GA USA  Emory Univ, Sch Med, Dept Pathol & Lab Med, Atlanta, GA 30322 USA  Emory Univ, Sch Med, Emory Transplant Ctr, Atlanta, GA USA

Fundacao Oswaldo Cruz, Evandro Chagas Natl Inst Infect Dis, Ave Brasil 4365, BR-21040360 Manguinho, RJ, Brazil  Natl Inst Cardiol, Rua Laranjeiras 374, BR-22240006 Laranjeiras, RJ, Brazil  Univ Estado Rio De Janeiro, Phys Educ & Sports Inst, Rua Sao Francisco Xavier 524, BR-20550900 Maracana, RJ, Brazil  Fundacao Oswaldo Cruz, Oswaldo Cruz Inst, Ave Brasil 4365,Pavilhao Cardoso Fontes,Sala 64, BR-21040360 Manguinho, RJ, Brazil

Fed Univ Sao Paulo UNIFESP, Div Cardiol, Rua Pedro Toledo 181, BR-04039032 Sao Paulo, Brazil  Univ Sao Paulo, Heart Inst, Vasc Biol Lab, BR-05403900 Sao Paulo, Brazil  Fed Univ Espirito Santo UFES, Dept Physiol Sci, BR-29043215 Vitoria, ES, Brazil  Univ Sao Paulo, Heart Inst, Lab Genet & Mol Cardiol, BR-05403900 Sao Paulo, Brazil

Newcastle Univ, Inst Ageing & Hlth, Human Nutr Res Ctr, Newcastle Upon Tyne, England  Univ Warwick, Warwick Syst Biol Ctr, Coventry CV4 7AL, W Midlands, England  Univ Warwick, Warwick Med Sch, Coventry CV4 7AL, W Midlands, England  Univ Southampton, Fac Med, Southampton Gen Hosp, Southampton SO9 5NH, Hants, England  UCL Inst Child Hlth, Ctr Altitude Space & Extreme Environm Med, Portex Unit, London, England  UCL, Royal Free Hosp, Div Surg & Intervent Sci, London, England  Univ Hosp Southampton NHS Fdn Trust, Southampton Gen Hosp, Southampton, Hants, England  Southampton NIHR Resp Biomed Res Unit, Southampton, Hants, England

Univ Sao Paulo, Sch Phys Educ & Sport, Sao Paulo, Brazil  Harvard Med Sch, Sect Integrat Physiol & Metab, Joslin Diabet Ctr, Boston, MA USA  Univ Fed Sao Paulo, Biosci Dept, Santos, Brazil  Norwegian Univ Sci & Technol NTNU, Dept Circulat & Med Imaging, KG Jebsen Ctr Exercise Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, Dept Canc Res & Mol Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, PROMEC Core Facil Prote & Mod, Trondheim, Norway  Cent Norway Reg Hlth Author, Trondheim, Norway  Univ Toledo, Dept Physiol & Pharmacol, 2801 W Bancroft St, Toledo, OH 43606 USA  Univ Michigan, Dept Anesthesiol, Sch Med, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia

Univ Glasgow, Inst Biodivers Anim Hlth & Comparat Med, Glasgow G12 8QQ, Lanark, Scotland  Univ Angers, F-49000 Angers, France  Univ Paris 06, iEES Paris, CNRS UPMC, UMR 7618, 7 Quai St Bernard, F-75005 Paris, France  CNRS Univ La Rochelle UMR 7372, Ctr Etud Biol Chize, F-79360 La Rochelle, Villiers En Boi, France

Univ Michigan, Dept Pharmacol, A317B MSRB 3,1150 W Med Ctr Dr, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Internal Med, Cardiovasc Res Ctr, Med Ctr, Ann Arbor, MI 48109 USA  Peking Univ, Dept Cardiol, Hosp 1, Beijing, Peoples R China  Cent South Univ, Xiangya Hosp 2, Dept Cardiovasc Med, Changsha, Peoples R China

Department of Pharmaceutical Sciences, Wayne State University, Detroit, MI, 48202, USA.  Department of Pharmaceutical Sciences, Wayne State University, Detroit, MI, 48202, USA. adutta@wayne.edu.  Department of Pharmaceutical Sciences, Eugene Applebaum College of Pharmacy & Health Sciences, Rm# 3128, Detroit, MI, 48202, USA. adutta@wayne.edu.

ISCIII, Ctr Biomed Network Res Rare Dis CIBERER, Valencia, Spain  Ctr Invest Energet Medioambientales & Tecnol CIEM, Regenerat Med Unit, Dept Basic Res, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn, Madrid, Spain  IIS FJD, Madrid, Spain  Univ Valencia, Dept Physiol, Fac Med, Valencia, Spain  Univ Valencia, Hosp Clin, Fdn Invest, Inst Invest INCLIVA, Valencia, Spain  Hosp del Mar, Serv Dermatol, Canc Res Program, IMIM Inst Hosp del Mar Invest Med, Barcelona, Spain  Hosp Santa Creu & Sant Pau, Dept Dermatol, Barcelona, Spain  Univ Valencia, Lab Neurobiol Comparada, Inst Cavanilles, CIBERNED, Valencia, Spain  Univ Freiburg, Med Ctr, Dept Dermatol, Freiburg, Germany



Southern Calif Coastal Water Res Project, Costa Mesa, CA 92626 USA  NOAA, Pacific Marine Environm Lab, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Novia Univ Appl Sci, Bioecon Team, Ekenas, Finland  Ehime Univ, Ctr Marine Environm Studies, Lab Environm Toxicol, Matsuyama, Ehime, Japan

Department of Neurosciences, University of New Mexico Health Sciences Center, Albuquerque, NM 87131, USA.  Department of Civil Engineering, University of New Mexico, Albuquerque, NM 87131, USA.  Department of Earth and Planetary Sciences, University of New Mexico, Albuquerque, NM 87131, USA.

Affiliated Hosp 1, Natl Clin Ctr Resp Dis, Guangzhou Inst Resp Dis, State Key Lab Resp Dis, Guangzhou, Guangdong, Peoples R China  Guangzhou Med Univ, Res Ctr Expt Med, Guangzhou, Guangdong, Peoples R China  Jinan Univ, Affiliated Hosp 1, Dept Resp Med, Guangzhou, Guangdong, Peoples R China  NIDDK, NIH, Bethesda, MD 20892 USA

Univ Debrecen, Dept Pharmaceut Technol, Debrecen, Hungary  Univ Bucharest, Fac Biol, Dept Biochem & Mol Biol, Bucharest, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Inst Life Sci, Arad, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Dept Histol, Arad, Romania

Univ Siena, Lab Pharmacol & Toxicol, Dept Life Sci, Via A Moro 4, I-53100 Siena, Italy  Hannover Med Sch, Ctr Pharmacol & Toxicol, Carl Neuberg Str 1, D-30625 Hannover, Germany  Univ Milan, Dept Biosci, Via Celoria 26, I-2033 Milan, Italy  Univ Texas Hlth Sci Ctr San Antonio, Div Nephrol, Dept Med, San Antonio, TX 78229 USA  Audie L Murphy VA Hosp, San Antonio, TX 78229 USA

Univ Missouri, Genet Area Program, Columbia, MO 65211 USA  Univ Missouri, Christopher S Bond Life Sci Ctr, Columbia, MO 65211 USA  Univ Missouri, Dept Biochem, Columbia, MO 65211 USA  Univ Missouri, Dept Nutr & Exercise Physiol, Columbia, MO 65211 USA  Oregon Hlth & Sci Univ, Dept Mol & Med Genet, Portland, OR 97239 USA  Chinese Acad Agr Sci, State Key Lab Anim Nutr, Inst Anim Sci, Beijing 100193, Peoples R China

Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania  Univ Bucharest, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Med Lab Serv Synevo, Medgidia, Romania  Vasile Goldis Western Univ Arad, Fac Nat Sci, Dept Biol, Arad 310414, Romania  Univ Debrecen, Dept Appl Chem, H-4032 Debrecen, Hungary  Univ Debrecen, Dept Inorgan & Analyt Chem, H-4032 Debrecen, Hungary

Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, 86 Rebreanu, Arad 310414, Romania  Ovidius Univ Constanta, 124 Mamaia, Constanta 900527, Romania  Univ Bucharest, Dept Biochem & Mol Biol, 91-95 Splaiul Independentei, Bucharest 050095, Romania  Univ Debrecen, Dept Inorgan & Analyt Chem, H-4032 Debrecen, Hungary  Univ Debrecen, Dept Appl Chem, H-4032 Debrecen, Hungary

Calif State Polytech Univ Pomona, Dept Biol Sci, Pomona, CA 91768 USA  Hebei Univ, Coll Life Sci, Baoding 071000, Peoples R China  Western Univ Hlth Sci, Dept Basic Med Sci, Coll Osteopath Med Pacific, Pomona, CA 91766 USA  Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Dent Med, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Phys Med & Rehabil, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Neuromusculoskeletal Med Osteopath Manipulat, Pomona, CA 91766 USA

Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Basic Med Sci, Pomona, CA 91766 USA  Western Diabet Inst, Pomona, CA USA  Loma Linda Univ, Ctr Comparat Effectiveness & Outcomes Res, Loma Linda, CA 92350 USA

Unit of Muscular and Neurodegenerative Diseases, Bambino Gesu Children's Hospital, IRCCS, Viale San Paolo 15, 00146 Rome, Italy.  Rare and Complex Epilepsy Unit, Department of Neurosciences, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network EpiCARE, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Laboratory Medicine, Children's Hospital Bambino Gesu, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Neuroscience, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network on Rare and Complex Epilepsies EpiCARE, Piazza S. Onforio 4, 00165 Rome, Italy.

Univ Bucharest, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Dept Histol, Arad 310396, Romania  Natl Inst Laser Plasma & Radiat Phys, Laser Dept, Bucharest 077125, Romania  Univ Agr Sci & Vet Med, Dept Math, Bucharest 011464, Romania  Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania

School of Public Health and UTHealth Consortium on Aging, University of Texas Health Science Center at Houston, Brownsville Campus, Brownsville, TX 78520, USA.  School of Medicine, South Texas Diabetes and Obesity Institute, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Host Pathogen Interactions and Population Health Program, Texas Biomedical Research Institute, San Antonio, TX 78227, USA.  Barshop Institute, The University of Texas Health Science Center of San Antonio, San Antonio, TX 78229, USA.  Secretaria de Salud de Tamaulipas, Reynosa 88630, Matamoros 87370 and Ciudad Victoria 87000, Mexico.  Biology Department, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Department of Health and Biomedical Sciences, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Unidad Academica Multidisciplinaria Reynosa-Aztlan, Universidad Autonoma de Tamaulipas Reynosa-Aztlan, Reynosa 88779, Mexico.  Department of Epidemiology, School of Public Health, Boston University, Bos

Graduate College of Biomedical Sciences, Western University of Health Sciences, Pomona, CA 91766, USA.  Graduate College of Biomedical Sciences, Western University of Health Sciences, Pomona, CA 91766, USA; Department of Basic Medical Sciences, College of Osteopathic Medicine of the Pacific, Western University of Health Sciences, Pomona, CA 91766-1854, USA.  Your Energy System, Palo Alto, CA, USA.

Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. irensro@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. lory_stanca@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. ancadinischiotu@yahoo.com.  Department of Biochemistry and Molecular Biology, Faculty of Biology, University of Bucharest, 91-95 Splaiul Independentei, district 5, Bucharest 050095, Romania. ancadinischiotu@yahoo.com.

Department of Environmental Medicine, University of Rochester Medical Center, Rochester, NY, 14642, USA.  Department of Psychology, Radford University, Radford, VA, 24142, USA.  Proteomics Core, University of Rochester Medical Center, Rochester, NY, 14642, USA.  Department of Earth Sciences, Dartmouth College, Hanover, NH, 03755, USA.  Department of Environmental Medicine, University of Rochester Medical Center, Rochester, NY, 14642, USA. deborah_cory-slechta@urmc.rochester.edu.

Onoriode Andrew Udi  Department of Human Anatomy Department, Achievers University Owo, Ondo State, Nigeria    John Chukwuma Oyem  Department of Human Anatomy, Novena University Ogume, Delta State, Nigeria  Department of Psychology, The Arctic University of Norway, Tromsø, Norway    Oladuni Abimbola Ebeye  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Lilian Ebite Chris-Ozoko  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Patrick Sunday Igbigbi  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Donald Uzowulu Olannye  Department of Environmental Health Sciences, University of Ibadan, Nigeria

Department of Human Anatomy Department, Achievers University Owo, Ondo State, Nigeria  b  Department of Human Anatomy, Novena University Ogume, Delta State, Nigeria  c  Department of Psychology, The Arctic University of Norway, Tromsø, Norway  d  Departmen of Human Anatomy, Delta State University, Abraka, Nigeria  e  Department of Environmental Health Sciences, University of Ibadan, Nigeria

Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Basic Med Sci, 309 East Second St, Pomona, CA 91766 USA  Calif State Polytech Univ Pomona, Dept Biol Sci, Pomona, CA 91768 USA  Riverside Univ Hlth Syst, Publ Hlth, Early Intervent HIV, Riverside, CA USA  Loma Linda Univ, Sch Med, Dept Med, Loma Linda, CA 92354 USA  Western Univ Hlth Sci, Western Diabet Inst, Pomona, CA 91766 USA

Univ Bucharest, Fac Biol, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania  Natl Inst Laser Plasma & Radiat Phys, Laser Dept, Bucharest 077125, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Dept Histol, Arad 310396, Romania  Victor Babes Natl Inst Pathol, Biochem Prote Dept, Bucharest 050096, Romania

Jing Brand Res Inst, Hubei Prov Key Lab Qual & Safety Tradit Chinese M, Daye, Hubei, Peoples R China  Harvard Med Sch, Brigham & Womens Hosp, Boston, MA 02115 USA  Soochow Univ, Dept Forens Med, Med Coll, Suzhou, Jiangsu, Peoples R China  Harvard Med Sch, Brigham & Womens Hosp, Dept Orthoped Surg, Boston, MA 02115 USA  NIAAA, Div Neurosci & Behav, NIH, Rockville, MD 20852 USA  NIAAA, Sect Mol Pharmacol & Toxicol, Lab Membrane Biochem & Biophys, NIH, Rockville, MD 20852 USA



Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Paediatrics, Lagos State University Teaching Hospital, Ikeja, Nigeria  Institute of Advanced Medical Research and Training, College of Medicine, University of Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria

Hlth Canada, Hlth Environm & Consumer Safety Branch, Environm Hlth Sci & Res Bur, Ottawa, ON K1A 0K9, Canada  Hlth Canada, Hlth Prod & Food Branch, Bur Chem Safety, Frederick G Banting Bldg, Ottawa, ON K1A 0K9, Canada  Carleton Univ, Dept Biol, Ottawa, ON K1S 5B6, Canada  Carleton Univ, Inst Biochem, Ottawa, ON K1S 5B6, Canada

Lunenfeld-Tanenbaum Research Institute, Mount Sinai Hospital, Toronto, Ontario M5T 3H7, Canada;  Department of Physiology, University of Toronto, Toronto, Ontario M5S 1A8, Canada; 3  Program in  Translational Medicine, Peter Gilgan Centre for Research and Learning, Hospital for Sick Children, Toronto,  Ontario M5G 0A4, Canada; 4  Genetics & Genome Biology, Hospital for Sick Children, Toronto, Ontario  M5G 2L3, Canada; and 5  Department of Obstetrics and Gynecology, University of Toronto, Toronto, Ontario  M5G 1E2, Canada

Univ Perugia, Sect Obstet & Gynecol, Dept Surg & Biomed Sci, I-06100 Perugia, Italy  Univ Perugia, Ctr Perinatal Med, I-06100 Perugia, Italy  Univ Perugia, Sect Internal Med Endocrine & Metab Sci, Dept Med, I-06100 Perugia, Italy  Hosp SM della Misericordia, Dept Neonatol, Perugia, Italy  Res Fdn, GEBISA, Perugia, Italy

Department of Health Human Performance and Recreation, Baylor University, Waco, TX 76706, USA.  Kinesiology Department, Stephen F. Austin State University, Nacogdoches, TX 75962, USA.  Integrative Immunology Laboratory, University of Texas Arlington, Arlington, TX 76019, USA.  Clinical Muscle Biology Lab, Baylor University, Waco, TX 76706, USA.  Edward Via College of Osteopathic Medicine, University of Louisiana Monroe, Monroe, LA 71203, USA.

1  PGT, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004, Imphal.  2Assoc. Professor, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004,  Imphal.  3  Professor, Nephrology Unit, Department of Medicine, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004,  Imphal.  4  Professor, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004, Imphal, India

Univ Michoacana, Fac Ciencias Med & Biol Dr Ignacio Chavez, Dept Posgrad, Morelia, Michoacan, Mexico  Inst Mexicano Seguro Social, Ctr Invest Biomed Michoacan, Div Invest Clin, Morelia, Michoacan, Mexico  Karolinska Inst, Dept Clin Sci Intervent & Technol, Stockholm, Sweden  Inst Mexicano Seguro Social, Coordinac Med Invest Salud, Morelia, Michoacan, Mexico

Univ Pavia, Dept Biol & Biotechnol L Spallanzani, Lab Pharmacobiochem Nutr & Nutraceut, I-27100 Pavia, Italy  San Martino Siccomario, Farcoderm Srl European Expertise Network Wellness, I-27028 Pavia, Italy  Univ Pavia, Dept Biol & Biotechnol L Spallanzani, Lab Pharmacol & Expt Toxicol, I-27100 Pavia, Italy

Ctr Hosp Univ Michallon, Emergency Dept, F-38043 Grenoble 09, France  Ctr Hosp Univ Michallon, Mobile Intens Care Unit, F-38043 Grenoble 09, France  Univ Grenoble 1, PRETA Team, CNRS, TIMC IMAG UMR 5525, F-38041 Grenoble, France  Univ Grenoble 1, CNRS, LiPhy UMR 5588, F-38041 Grenoble, France  CHU Grenoble, Inst Biol & Pathol, Dept Biochim Toxicol & Pharmacol, Unit Biochim Hormonale & Nutr, F-38043 Grenoble, France

Lafayette Coll, Dept Biol, Easton, PA 18042 USA  Lafayette Coll, Dept Chem, Easton, PA 18042 USA  Drexel Univ, Dept Biol, 3245 Chestnut St, Philadelphia, PA 19104 USA  Salus Univ, Optometry Program, 8360 Old York Rd, Elkins Pk, PA 19027 USA  Univ Houston Clear Lake, Inst Houston, 2700 Bay Area Blvd,Box 540, Houston, TX 77058 USA  Stanford Univ, Biophys Program, Stanford, CA 94305 USA

Keio Univ, Grad Sch Media & Governance, Fujisawa, Kanagawa, Japan  Keio Res Inst SFC, Hlth Sci Lab, Fujisawa, Kanagawa, Japan  Meiji Univ, Sch Agr, Lab Anim Physiol, Kawasaki, Kanagawa, Japan  Keio Univ, Dept Environm & Informat Studies, Fujisawa, Kanagawa, Japan  Keio Univ, Dept Policy Management, Fujisawa, Kanagawa, Japan  Keio Univ, Dept Ophthalmol, Sch Med, Shinjuku Ku, Tokyo, Japan

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Harvard Med Sch, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, Boston, MA 02115 USA  Tel Aviv Univ, Sackler Sch Med, Dept Pathol, Tel Aviv, Israel  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Yale Univ, Sch Med, Dept Dermatol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Pathol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Immunobiol, New Haven, CT 06510 USA  Dana Farber Canc Inst, Dept Data Sci, Boston, MA 01225 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Dana Farber Canc Inst, Dept Biostat & Computat Biol, Boston, MA 02115 USA  MIT, Howard Hughes Med Inst, Dept Biol, Koch Inst, Cambridge, MA 02142 USA  MIT, Howard Hughes Med Inst, Dept Biol, Ludwig Ctr, Cambridge, MA 02142 USA

Univ Michigan, Neurosci Grad Program, Ann Arbor, MI 48109 USA  Univ Michigan, Sch Med, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ British Columbia, Dept Cellular & Physiol Sci, Vancouver, BC V6T 1Z3, Canada  Mayo Clin, Coll Med, Dept Internal Med, Endocrine Res Unit, Rochester, MN 55905 USA  Univ Michigan, Sch Med, Dept Internal Med, Div Metab Endocrinol & Diabet, Ann Arbor, MI 48109 USA

King Faisal Univ, Coll Vet Med, Dept Vet Publ Hlth & Anim Husb, Al Hasa 31982, Saudi Arabia  Assiut Univ, Fac Vet Med, Dept Anim Nutr & Clin Nutr, Assiut 71526, Egypt  Assiut Univ, Fac Vet Med, Dept Food Hyg Meat Hyg, Assiut 71526, Egypt  Benha Univ, Fac Vet Med, Food hyg & control Dept, Banha, Egypt

Louisiana State Univ, Hlth Sci Ctr, Sch Med, Dept Physiol, New Orleans, LA 70112 USA  Louisiana State Univ, Hlth Sci Ctr, Sch Med, Alcohol & Drug Ctr Excellence, New Orleans, LA 70112 USA  Louisiana State Univ, Hlth Sci Ctr, Sch Med, Neurosci Ctr Excellence, New Orleans, LA USA  Southeast Louisiana Vet Hlth Care Syst SLVHCS, New Orleans, LA USA

Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden.  Department of Anatomy, Physiology, and Biochemistry, Swedish University of Agricultural Sciences, Box 7011, SE-750 07 Uppsala, Sweden.  Department of Animal Environment and Health, Swedish University of Agricultural Sciences, Box 7068, SE-750 07 Uppsala, Sweden.  Department of Experimental Medicine, University of Copenhagen, The Panum Institute, Blegdamsvej 3B, DK-2200 Copenhagen N, Denmark.  Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden helena.wall@slu.se.

Swedish Univ Agr Sci, Dept Anim Nutr & Management, SE-75007 Uppsala, Sweden  Swedish Univ Agr Sci, Dept Anat Physiol & Biochem, SE-75007 Uppsala, Sweden  Swedish Univ Agr Sci, Dept Anim Environm & Hlth, SE-75007 Uppsala, Sweden  Univ Vet Med, Dept Biomed Sci, Unit Physiol Pathophysiol & Expt Endocrinol, A-1210 Vienna, Austria

Kangwon Natl Univ, Coll Anim Life Sci, Chunchon 24341, South Korea  Konkuk Univ, Sanghuh Coll Life Sci, Brain Korea Plus Project 21, Team Educ Program Specialists Global Anim Sci, Seoul 05029, South Korea  Konkuk Univ, Dept Anim Sci & Technol, Sanghuh Coll Life Sci, Seoul 05029, South Korea  Yonam Coll, Div Anim Husb, Cheonan 31005, South Korea



VIB Ctr Inflammat Res, Technol Pk 927, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, Ghent, Belgium  VIB Ctr Med Biotechnol, Ghent, Belgium  Univ Ghent, Dept Biochem, Ghent, Belgium  Univ Ulm, Inst Comparat Mol Endocrinol, Ulm, Germany  Univ Gottingen, Sch Med, Inst Cellular & Mol Immunol, Gottingen, Germany  VIB, VIB Prote Core, Ghent, Belgium  VIB, Receptor Res Labs, Nucl Receptor Lab, Ctr Med Biotechnol, Ghent, Belgium

Univ Paulista, Grad Program Dent, Rua Dr Bacelar 1212, BR-04026002 Sao Paulo, SP, Brazil  Univ Paulista, Environm & Expt Pathol, Rua Dr Bacelar 1212, BR-04026002 Sao Paulo, SP, Brazil  Univ Sao Paulo, Dept Pathol, Sch Vet Med, Av Prof Dr Orlando Marques de Paiva 87, BR-05508270 Sao Paulo, SP, Brazil

Uniformed Serv Univ Hlth Sci, Dept Obstet & Gynecol, 4301 Jones Bridge Rd, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Neurosci & Regenerat Med, Bethesda, MD 20814 USA  Colorado State Univ, Dept Biomed Sci, Neurosci Div, Ft Collins, CO 80523 USA

Aarhus Univ, Dept Clin Med, Translat Neuropsychiat Unit, Risskov, Denmark  Lund Univ, Dept Clin Sci, Clin Memory Res Unit, Malmo, Sweden  Michigan State Univ, Dept Psychiat & Behav Med, Grand Rapids, MI USA  Yale Univ, Sch Med, Dept Med, New Haven, CT 06510 USA  Michigan State Univ, Dept Translat Sci & Mol Med, Grand Rapids, MI USA  Lund Univ, Dept Expt Med Sci, BMC, Expt Neuroinflammat Lab, Lund, Sweden  Van Andel Res Inst, Lab Behav Med, Grand Rapids, MI USA

Weizmann Inst Sci, Dept Immunol, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Life Sci Core Facil, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Electron Microscopy Unit, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Biol Regulat, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Biomol Sci, IL-7610001 Rehovot, Israel  Univ Gothenburg, Inst Biomed, Dept Microbiol & Immunol, SE-40530 Gothenburg, Sweden

Univ Bordeaux, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  INRA, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  Bordeaux INP, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  Univ Edinburgh, Ctr Cardiovasc Sci, Queens Med Res Inst, Edinburgh, Midlothian, Scotland  CNRS, INCIA, UMR 5287, Bordeaux, France  Univ Bordeaux, INCIA, UMR 5287, Bordeaux, France

Oregon Hlth & Sci Univ, Pape Family Pediat Res Inst, Portland, OR 97201 USA  Oregon Hlth & Sci Univ, Med Scientist Training Program, Portland, OR 97201 USA  Oregon Hlth & Sci Univ, Knight Canc Inst, Portland, OR 97201 USA  Oregon Hlth & Sci Univ, Brenden Colson Ctr Pancreat Care, Portland, OR 97201 USA

Uppsala Univ, Dept Ecol & Genet, Anim Ecol, Evolutionary Biol Ctr, Uppsala, Sweden  EBD CSIC, Donana Biol Stn, Ecol Evolut & Dev Grp, Seville, Spain  Stockholm Univ, Dept Ecol Environm & Plant Sci, Stockholm, Sweden  Univ Oviedo, CSIC, Princip Asturias, UMIB Res Unit Biodivers, Mieres, Spain  Univ Oviedo, Dept Biol Organisms & Syst, Zool Unit, Oviedo, Spain

NIEHS, Mol Endocrinol Grp, Signal Transduct Lab, NIH, POB 12233, Res Triangle Pk, NC 27709 USA  Duke Univ, Sch Med, Duke Human Vaccine Inst, Durham, NC USA  NIEHS, Integrat Bioinformat Support Grp, NIH, POB 12233, Res Triangle Pk, NC 27709 USA  NIEHS, Immunogenet Grp, Immun Inflammat & Dis Lab, NIH, POB 12233, Res Triangle Pk, NC 27709 USA

Molecular Mechanisms in Neurodegenerative Dementia Laboratory, University of Montpellier, EPHE-PSL, INSERM U1198, Montpellier, France.  Department of Psychiatry and Neurosciences, Laval University, CR-CHU of Quebec, Quebec, Canada.  Institute of Functional Genomics, University of Montpellier, UMR 5203 CNRS - U 1191 INSERM, Montpellier, France.

Max Planck Inst Ornithol, Evolutionary Physiol Res Grp, D-82319 Seewiesen, Germany  Max Planck Inst Ornithol, Dept Behav Neurobiol, D-82319 Seewiesen, Germany  Univ Rhode Isl, Dept Nat Resources Sci, Kingston, RI 02881 USA  Sacred Heart Univ, Dept Biol, Fairfield, CT 06825 USA  Jagiellonian Univ, Inst Environm Sci, PL-30387 Krakow, Poland  PAS, Nencki Inst Expt Biol, PL-02093 Warsaw, Poland

Univ Calif Santa Barbara, Dept Psychol & Brain Sci, Santa Barbara, CA 93196 USA  Calif State Univ Dominguez Hills, Dept Psychol, Carson, CA 90747 USA  Univ Calif Santa Barbara, Dept Mol Cellular & Dev Biol, Santa Barbara, CA 93106 USA  Univ Calif Santa Barbara, Neurosci Res Inst, Santa Barbara, CA 93106 USA

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  MIT, Dept Biol, 77 Massachusetts Ave, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Broad Inst Harvard & MIT, Cambridge, MA USA  Massachusetts Gen Hosp, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Psychiat, Boston, MA 02115 USA  Icahn Sch Med Mt Sinai, Black Family Stem Cell Inst, New York, NY USA  Icahn Sch Med Mt Sinai, Dept Cell Dev & Regenerat Biol, New York, NY 10029 USA  Icahn Sch Med Mt Sinai, Dept Dermatol, New York, NY 10029 USA  Harvard Med Sch, Massachusetts Gen Hosp Res Inst, Ctr Syst Biol & Dept Radiol, Boston, MA 02115 USA  Harvard Med Sch, Massachusetts Gen Hosp, Cardiovasc Res Ctr, Boston, MA 02115 USA  Univ Hosp Wurzburg, Dept Internal Med 1, Wurzburg, Germany  Westlake Univ, Sch Life Sci, Hangzhou, Peoples R China  CNRS, Inst Genom Fonct, Montpellier, France  GenOway, Lyon, France

Washington Univ, Sch Med, Dept Neurol, Campus Box 8111,660 S Euclid Ave, St Louis, MO 63110 USA  Univ Milan, Fdn Ca Granda, IRCCS Osped Policlin, Neurol Unit,Dept Pathophysiol & Transplantat, Milan, Italy  Washington Univ, Sch Med, Div Biostat, St Louis, MO 63110 USA  Jackson Lab Genom Med, Farmington, CT 06032 USA  Washington Univ, Sch Med, Dept Med, St Louis, MO 63110 USA  Brescia Univ, Med Sch, Dept Clin & Expt Sci, Brescia, Italy  CEINGE Biotecnol Avanzate, Naples, Italy  Washington Univ, Sch Med, Hope Ctr Neurol Disorders, St Louis, MO 63110 USA  Univ Connecticut, Hlth Ctr, Dept Med & OB GYN, 263 Farmington Ave, Farmington, CT 06030 USA

Department of Orthopaedic Surgery, Washington University in St. Louis, MO, USA.  Shriners Hospitals for Children, St Louis, MO, USA.  Center of Regenerative Medicine, Washington University in St. Louis, MO, USA.  Department of Biomedical Engineering, Washington University in St. Louis, MO, USA.  Program in Physical Therapy, Washington University, St Louis, MO, USA.  Division of Endocrinology, Metabolism & Lipid Research, Washington University, St Louis, Missouri, USA.  Department of Neurology, Washington University in St. Louis, St Louis, MO, USA.

Univ Southern Mississippi, Dept Biol Sci, Hattiesburg, MS 39406 USA  Canisius Coll, Dept Biol, Buffalo, NY 14208 USA  New Mexico State Univ, Dept Biol, Las Cruces, NM 88003 USA  Univ Oklahoma, Oklahoma Biol Survey, Norman, OK 73019 USA  Univ Oklahoma, Dept Biol, Norman, OK 73019 USA



NIEHS, Signal Transduct Lab, NIH, Dept Hlth & Human Serv, Bethesda, MD 20892 USA  NIEHS, Comparat Med Branch, NIH, Dept Hlth & Human Serv, Bethesda, MD 20892 USA  NIEHS, Cellular & Mol Pathol Branch, NIH, Dept Hlth & Human Serv, Bethesda, MD 20892 USA  Univ N Carolina, McAllister Heart Inst, Chapel Hill, NC 27514 USA

Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Beckman Institute for Advanced Science and Technology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA. Electronic address: cathchri@illinois.edu.

Univ Sao Paulo, Sch Vet Med & Anim Sci, Dept Pathol, Ave Orlando Marques de Paiva 87, BR-05508270 Sao Paulo, Brazil  Butantan Inst, Lab Herpetol, Ave Vital Brazil 1500, BR-05503900 Sao Paulo, Brazil  Univ Sao Paulo, NUCEL NETCEM Cell & Mol Therapy Ctr, Internal Med Dept, Med Sch, Rua Pangare 100, BR-05360130 Vila Butanta, SP, Brazil  Univ Sao Paulo, Biochem Dept, Chem Inst, BR-05508000 Sao Paulo, Brazil

Royal Netherlands Acad Arts & Sci, Netherlands Inst Neurosci, Amsterdam, Netherlands  Univ Amsterdam, Amsterdam Univ Med Ctr Locat AMC, Dept Psychiat, Amsterdam, Netherlands  Univ Amsterdam, Amsterdam Univ Med Ctr Locat AMC, Dept Radiol & Nucl Med, Amsterdam, Netherlands

No Arizona Univ, Dept Biol Sci, 617 S Beaver St, Flagstaff, AZ 86011 USA  George Mason Univ, Smithsonian Mason Sch Conservat, 1500 Remt Rd, Front Royal, VA 22630 USA  George Mason Univ, Dept Biol, 1500 Remt Rd, Front Royal, VA 22630 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina

INRA, Integrated Nutr & Neurobiol, UMR 1286, F-33076 Bordeaux, France  Bordeaux Univ, Integrated Nutr & Neurobiol, UMR 1286, Bordeaux, France  NutriBrain Res & Technol Transfer, Integrated Nutr & Neurobiol, UMR 1286, Bordeaux, France  Grp Pileje, Paris, France  Naturopole, St Bonnet De Rochefort, France  Clermont Auvergne Univ, Clermont Ferrand Chem Inst, SIGMA Clermont, CNRS, Clermont Ferrand, France

Robarts Research Institute, Western University, London, ON N6A 5C1, Canada.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Department of Medicine, Division of Clinical Immunology and Allergy, Western University, London, ON N6A 5A5, Canada.

Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA; University of Connecticut, Department of Marine Sciences, 1084 Shennecossett Road, Groton, CT 06340, USA. Electronic address: mdriscoll@mysticaquarium.org.  Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA.  Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA; University of Connecticut, Department of Marine Sciences, 1084 Shennecossett Road, Groton, CT 06340, USA.

Univ Texas Southwestern Med Ctr Dallas, Dept Immunol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Mol Biol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Washington, Dept Pediat, Seattle, WA 98105 USA  Seattle Childrens Hosp, Seattle, WA 98105 USA  Univ Texas Southwestern Med Ctr Dallas, Howard Hughes Med Inst, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Microbiol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Pediat, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Cent Oklahoma, 100 N Univ Dr, Edmond, OK 73034 USA

CNRS, INCC, UMR 8002, Universite Paris Cite, F-75006 Paris, France.  INSERM, SAINBIOSE U1059, Mines Saint-Etienne, Universite Jean Monnet Saint-Etienne, F-42023 Saint-Etienne, France.  University Bordeaux, CNRS, INCIA, UMR 5287, F-33000 Bordeaux, France.  University Bordeaux, CNRS, IMN, UMR 5293, F-33000 Bordeaux, France.

Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark.  Neurobiology Research Unit, Copenhagen University Hospital, Rigshospitalet, Copenhagen, Denmark.  Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark.  Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark. chc@sund.ku.dk.

a  Wildlife Reproductive Centre, Taronga Conservation Society Australia, Dubbo, NSW, Australia  b  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Geelong, VIC, Australia  c  School of Biological Sciences, The University of Queensland, Brisbane, QLD, Australia  d  Department of Environment and Heritage Protection, Brisbane, QLD, Australia  e  Wildlife Biology Unit, School of Agriculture and Food Sciences, The University of Queensland, Gatton, QLD, Australia  f  Native Species Breeding Program (NSBP), Perth Zoo, South Perth, WA, Australia  g  Graham Centre for Agricultural Innovation & School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW, Australia  h  Department of Biomedical Sciences, University of Veterinary Medicine, Vienna, Austria  i  Wildlife Conservation and Science, Zoos Victoria, Parkville, VIC, Australia  j  Fowlers Gap Arid Zone Research Station, Centre of Ecosystem Science, School of Biological Earth and Environmental Sc

Univ Sao Paulo, Sch Vet Med, Dept Pathol, Neuroimmunomodulat Res Grp, BR-05508270 Sao Paulo, Brazil  Univ Estadual Campinas, UNICAMP, Fac Med Sci, Dept Pharmacol,Ctr Hematol & Hemotherapy, Campinas, SP, Brazil  Fed Univ Tocantins, Sch Vet Med & Anim Sci, Trop & Anim Sci Program, Tocantins, Brazil  Univ Sao Paulo, Sch Pharmaceut Sci, Dept Clin & Toxicol Anal, BR-05508270 Sao Paulo, Brazil

Univ Estadual Campinas, Coll Agr Engn, Ave Candido Rondon 501, BR-13083875 Campinas, SP, Brazil  Fed Univ Grande Dourados, Coll Agr Sci, Rod Dourados Itahum, BR-79822020 Dourados, MS, Brazil  Univ Sao Paulo, Sch Vet Med & Anim Sci, Sao Paulo, Brazil  PasReform Brasil Tecnol Incubacao, Rio Claro, SP, Brazil

Univ Lorraine, EA7300, Fac Med, Stress Immun Pathogens Lab, 9 Ave Foret Haye, F-54500 Vandoeuvre Les Nancy, France  Univ Sorbonne Paris Cite, Paris Diderot Univ, Inst Jacques Monod, CNRS,Unite Mixte Rech 7592,Epole Genoinformat, Paris, France  INSERM, Unit Mixte Rech 894, Ctr Psychiat & Neurosci, Paris, France  Univ Paris Diderot, Sorbonne Paris Cite, Hop Robert Debre, INSERM,Unite 1141, Paris, France

Univ Pittsburgh, Dept Pharmacol & Chem Biol, Sch Med, Pittsburgh, PA 15261 USA  Univ Pittsburgh, Div Endocrinol, Dept Med, Sch Med, Pittsburgh, PA 15261 USA  Univ Pittsburgh, Div Pulmonol, Dept Med, Div Pulmonol Allergy & Crit Care Med, Pittsburgh, PA 15261 USA  VA Pittsburgh Healthcare Syst, Pittsburgh, PA 15240 USA  Univ Guelph, Dept Mol & Cellular Biol, Guelph, ON N1G 2W1, Canada

Univ Sao Paulo, Inst Biomed Sci, Dept Physiol & Biophys, Av Prof Lineu Prestes 1524, BR-05508000 Sao Paulo, SP, Brazil  Multidisciplinary Inst Cell Biol, Lab Neurophysiol, Calle 526 & Camino Gen Belgrano, RA-1900 La Plata, Buenos Aires, Argentina  Univ Sao Paulo, Inst Biomed Sci, Dept Anat, Av Prof Lineu Prestes 2415, BR-05508900 Sao Paulo, SP, Brazil  Univ Sao Paulo, Sch Med Ribeirao Preto, Dept Physiol, Av Bandeirantes 3900, BR-14049900 Ribeirao Preto, SP, Brazil  Ohio Univ, Edison Biotechnol Inst, Konneker Res Ctr 206A, Athens, OH 45701 USA  Ohio Univ, Heritage Coll Osteopath Med, Konneker Res Ctr 206A, Athens, OH 45701 USA



Vassar Coll, Dept Biol, 124 Raymond Ave, Poughkeepsie, NY 12604 USA  Univ Minnesota Twin Cities, Dept Ecol Evolut & Behav, 1479 Gortner Ave, St Paul, MN 55108 USA  Univ Minnesota Twin Cities, Grad Program Neurosci, 321 Church St SE, Minneapolis, MN 55455 USA  Swarthmore Coll, Dept Biol, 500 Coll Ave, Swarthmore, PA 19081 USA

Univ Sydney, ANZAC Res Inst, Bone Res Program, Gate 3,Hosp Rd, Concord, NSW 2139, Australia  Tech Univ Dresden, Med Ctr, Dept Med 3, Dresden, Germany  Tech Univ Dresden, Med Ctr, Ctr Hlth Aging, Dresden, Germany  Tech Univ Dresden, Ctr Regenerat Therapies Dresden, Dresden, Germany  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Univ Sydney, Concord Med Sch, Sydney, NSW, Australia

Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany. gellner@uni-bonn.de.  Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany.  Institute of Nutritional Science, University of Potsdam, 14558 Nuthetal, Potsdam, Germany.  Core Facility Mass Spectrometry, Institute of Biochemistry and Molecular Biology, Medical Faculty, University of Bonn, Bonn, Germany.  Institute of Molecular Psychiatry, Medical Faculty, University of Bonn, 53127, Bonn, Germany.  Institute of Physiology II, University Bonn, Medical Faculty, Nussallee 11, 53115, Bonn, Germany. vstein@uni-bonn.de.

Division of Immunobiology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 2Immunology Graduate Program, Cincinnati Children’s Hospital Medical Center and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 3Department of Infectious Diseases and Microbiology, University of Lübeck, Lübeck, Germany. 4Division of Allergy and Immunology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 5Institute of Nutritional Medicine, University Hospital Schleswig-Holstein, Campus Lübeck, Lübeck, Germany. 6Section on Integrative Physiology and Metabolism, Joslin Diabetes Center, Boston, Massachusetts, USA. 7Institute for Diabetes and Obesity, Helmholtz Diabetes Center and German Center for Diabetes Research (DZD), Helmholtz Zentrum München, Neuherberg, Germany. 8Research Institute for Biomedical Sci

Washington State Univ, Dept Psychol, Pullman, WA 99164 USA  Washington State Univ, Dept Integrat Physiol & Neurosci, Pullman, WA 99164 USA  Univ Nacl Colombia, Anim Hlth Dept, Bogota, Colombia  Univ Calgary, Hotchkiss Brain Inst, Dept Cell Biol, Calgary, AB, Canada  Univ Calgary, Hotchkiss Brain Inst, Dept Anat & Psychiat, Calgary, AB, Canada

Univ Kansas, Sch Pharm, Dept Pharmacol & Toxicol, 1251 Wescoe Hall Dr,Room 5040, Lawrence, KS 66044 USA  Univ Kansas, Consortium Translat Res Aggress & Drug Abuse ConT, Lawrence, KS 66045 USA  Univ Kansas, Problem Gambling Res Studies ProGResS Network, Lawrence, KS 66045 USA  Univ Southern Calif, Dept Pharmacol & Pharmaceut Sci, Los Angeles, CA USA

Cyclotron/Radiochemistry Unit, Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, 91120, Jerusalem, Israel.  Cyclotron/Radiochemistry Unit, Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, 91120, Jerusalem, Israel. ofer.shamni@mail.huji.ac.il.  Synektik SA, Warsaw, Poland.  Department of Pharmacology, Faculty of Medicine and University Hospital Cologne, University of Cologne, Gleueler Strasse 24, 50931, Cologne, Germany.

Indiana Univ, Hist & Philosophy Sci & Med Dept, Morrison Hall 314, Bloomington, IN 47405 USA  Indiana Univ, Intelligent Syst Engn Dept, Bloomington, IN 47405 USA  Indiana Univ, Sch Publ Hlth, Environm Hlth Dept, Bloomington, IN USA  Indiana Univ Sch Med, Med Sci Program, Bloomington, IN USA  Indiana Univ Sch Med, Indiana Univ Canc Ctr, Indianapolis, IN 46202 USA  Indiana Univ Sch Med, Dept Dermatol, Indianapolis, IN 46202 USA

Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol Endocrinol & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Preempt Med & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Dokkyo Med Univ, Saitama Med Ctr, Dept Diabet Endocrinol & Hematol, 2-1-50 Minami Koshigaya, Koshigaya, Saitama 3438555, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol RCAST, Labs Syst Biol & Med LSBM, Tokyo 1538904, Japan  Tokyo Med & Dent Univ, Med Res Inst, Dept Dev & Regenerat Biol, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Gunma Univ, Biosignal Genome Resource Ctr, Inst Mol & Cellular Regulat, Lab Genome Sci, 3-39-15 Showa Machi, Maebashi, Gunma 3718512, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol & Cellular Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Med & Bioregulatory Sci, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan

Univ North Carolina Chapel Hill, Bowles Ctr Alcohol Studies, Sch Med, CB 7178,3009 Thurston Bowles Bldg, Chapel Hill, NC 27599 USA  Univ North Carolina Chapel Hill, Dept Pharmacol, Sch Med, Chapel Hill, NC 27599 USA  Univ North Carolina Chapel Hill, Dept Psychiat, Sch Med, Chapel Hill, NC 27599 USA

Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States. Electronic address: breanna.n.harris@ttu.edu.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States; Center for Molecular and Behavioral Neuroscience, Rutgers, The State University of New Jersey, Newark, NJ, United States.  Department of Pathology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States; Department of Neurology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States.  Department of Psychology, Louisiana State University, Baton Rouge, LA, United States.

Helmholtz Diabet Ctr HMGU, Mol Endocrinol, Ingolstadter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, IDO, Ingolstadter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, Klopferspitz 18, D-82152 Martinsried, Germany  Univ Freiburg, Univ Med Ctr, Ctr Chron Immunodeficiency, D-79106 Freiburg, Germany  Univ Freiburg, Fac Biol, D-79106 Freiburg, Germany  Salk Inst Biol Studies, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  HHMI, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  Charite, Cardiovasc & Metab Sci, Robert Rossle Str 10, D-13125 Berlin, Germany  Charite, DZHK German Ctr Cardiovasc Res, Robert Rossle Str 10, D-13125 Berlin, Germany  Max Delbruck Ctr Mol Med Helmholtz Assoc MDC, Berlin Inst Hlth, Robert Rossle Str 10, D-13125 Berlin, Germany  Ludwig Maximilians Univ Munchen LMU, Gene Ctr, Feodor Lynen Str 25, D-81377 Munich, Germany

Dept Neurobiol & Dev Sci, Little Rock, AR USA  Dept Geriatr, Little Rock, AR USA  Grad Program Interdisciplinary Biomed Sci, Little Rock, AR USA  Univ Arkansas Med Sci, Dept Pharmaceut Sci, Little Rock, AR 72205 USA  Cent Arkansas Vet Healthcare Syst, Geriatr Res Educ & Clin Ctr, Little Rock, AR USA  Washington Univ, Dept Neurol, St Louis, MO 63110 USA  Axiom Huntsworth Hlth, Yardley, PA USA

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America. Electronic address: kodavanti.urmila@epa.gov.

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency (U.S. EPA), Research Triangle Park, North Carolina, USA.  Center for Public Health and Environmental Assessment, U.S. EPA, Research Triangle Park, North Carolina, USA.  Division of Intramural Research, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, North Carolina, USA.

Columbia Univ, Dept Neurosci, New York, NY USA  Massachusetts Gen Hosp, Dept Psychiat, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Stem Cell Inst, Boston, MA USA  Harvard Univ, Sch Med, Boston, MA USA  Columbia Univ, Dept Psychiat, New York, NY USA  Columbia Univ, Dept Pharmacol, New York, NY USA  New York State Psychiat Inst & Hosp, Div Integrat Neurosci, New York, NY 10032 USA

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Sci & Technol China, Sch Life Sci, CAS Key Lab Brain Funct & Dis, Hefei 230027, Peoples R China  Inst Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Univ Amsterdam, Ctr Neurosci, Swammerdam Inst Life Sci, Inst Life Sci,Brain Plastic Grp, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Sch Environm & Biol Sci, Dept Anim Sci, New Brunswick, NJ 08901 USA

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Univ Sci & Technol China, CAS Key Lab Brain Funct & Dis, Sch Life Sci, Hefei 230027, Peoples R China  Tongji Univ, Sch Med, Ctr Translat Neurodegenerat & Regenerat Therapy, Shanghai Tenth Peoples Hosp, Shanghai 200072, Peoples R China  Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Amsterdam, Brain Plast Grp, Swammerdam Inst Life Sci, Ctr Neurosci, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Dept Anim Sci, Sch Environm & Biol Sci, New Brunswick, NJ 08901 USA  Univ Calif San Francisco, Neurosci Grad Program, San Francisco, CA 94158 USA

Univ Leipzig, Fac Vet, Inst Pharmacol Pharm & Toxicol, D-04109 Leipzig, Germany  Free Univ Berlin, Inst Pharmacol & Toxicol, Dept Vet Med, Koserstr 20, D-14195 Berlin, Germany  Univ Giessen, Inst Pharmacol & Toxicol, Dept Vet Med, Giessen, Germany  Free Univ Berlin, Inst Vet Pathol, Dept Vet Med, Koserstr 20, D-14195 Berlin, Germany

Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan.  Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Master's School of Medical Sciences, Graduate School of Comprehensive Human Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Center for Research in Isotopes and Environmental Dynamics (CRiED), University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan. Electronic address: happyhusband@nagalabo.jp.

Univ Western Ontario, Schulich Sch Med & Dent, Robarts Res Inst, London, ON, Canada  Univ Western Ontario, Schulich Sch Med & Dent, Dept Anat & Cell Biol, London, ON, Canada  Univ Western Ontario, Schulich Sch Med & Dent, Dept Physiol & Pharmacol, London, ON, Canada  Univ Western Ontario, Schulich Sch Med & Dent, Brain & Mind Inst, London, ON, Canada

Univ Gothenburg, Inst Neurosci & Physiol, Dept Physiol, Sahlgrenska Acad, Gothenburg, Sweden  Univ Gothenburg, Sahlgrenska Acad, Inst Clin Sci, Dept Biomat, Gothenburg, Sweden  Univ Gothenburg, Ctr Bone & Arthrit Res, Inst Med, Dept Internal Med & Clin Nutr,Sahlgrenska Acad, Gothenburg, Sweden  Sahlgrens Univ Hosp, Dept Drug Treatment, Reg Vastra Gotaland, Gothenburg, Sweden



Department of Animal, Veterinary and Food Sciences, University of Idaho, 875 Perimeter Dr., MS 2330, Moscow, ID 83844-2330, USA. Electronic address: cjosefson@uidaho.edu.  Department of Animal, Veterinary and Food Sciences, University of Idaho, 875 Perimeter Dr., MS 2330, Moscow, ID 83844-2330, USA. Electronic address: askibiel@uidaho.edu.

Kagoshima Univ, Dept Psychosomat Internal Med, Grad Sch Med & Dent Sci, Kagoshima, Japan  Keio Univ, Hlth Ctr, Tokyo, Japan  Keio Univ, Sch Med, Dept Internal Med, Div Endocrinol Metab & Nephrol, Tokyo, Japan  Kagoshima Univ, Pharmacol Dept Herbal Med, Grad Sch Med & Dent Sci, Kagoshima, Japan

Kagoshima Univ, United Grad Sch Agr Sci, 1-21-24 Korimoto, Kagoshima 8900065, Japan  Univ Ryukyus, Fac Agr, Senbaru 1, Nishihara, Okinawa 9030213, Japan  Okinawa Ind Technol Ctr, 12-2 Suzaki, Uruma, Okinawa 9042234, Japan  Mitsui Sugar Co Ltd, Prod Dev Div, 36-2 Hakozaki Cho, Tokyo 1038423, Japan  Kagoshima Univ, Fac Agr, 1-21-24 Korimoto, Kagoshima 8900065, Japan

Goethe Univ Frankfurt, Fac Med, Inst Biochem Pathobiochem 1, Bldg 74,Theodor Stern Kai 7, D-60590 Frankfurt, Germany  Fraunhofer Inst Mol Biol & Appl Ecol IME, Project Grp Translat Med & Pharmacol TMP, Theodor Stern Kai 7, D-60590 Frankfurt, Germany  Goethe Univ Frankfurt, Inst Clin Pharmacol, Pharmazentrum Frankfurt ZAFES, Theodor Stern Kai 7, D-60590 Frankfurt, Germany

Daegu Haany Univ, Coll Korean Med, Dept Acupuncture Moxibust & Acupoint, Daegu, South Korea  Uniformed Serv Univ Hlth Sci, Dept Psychiat, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Study Traumat Stress, Bethesda, MD 20814 USA  Daegu Haany Univ, Dept Physiol, Coll Korean Med, Daegu, South Korea  Uniformed Serv Univ Hlth Sci, Daniel K Inouye Grad Sch Nursing, Bethesda, MD 20814 USA

Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of In Vivo Pharmacology Services, The Jackson Laboratory, Sacramento, CA, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Institute for Neuroscience, University of Texas at Austin, Austin, TX, USA.  Department of Integrative Biology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of Neurology, University of Texas at Austin, Austin, TX, USA.  Division of Pharmacology and Toxicology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA. Electronic address: curley@utexas.edu.

Xi An Jiao Tong Univ, Affiliated Hosp 2, Natl & Local Joint Engn Res Ctr Biodiag & Biother, 157,West 5th Rd, Xian 710004, Shaanxi, Peoples R China  Shaanxi Prov Clin Res Ctr Hepat & Splen Dis, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Affiliated Hosp 2, Dept Gen Surg, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Minist Educ, Key Lab Environm & Dis Related Gene, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Affiliated Hosp 2, Dept Pathol, Xian, Shaanxi, Peoples R China

Univ Minnesota, Dept Rehabil Med, Minneapolis, MN USA  Univ Minnesota, Dept Biochem Mol Biol & Biophys, Minneapolis, MN USA  Deakin Univ, Sch Exercise & Nutr Sci, Inst Phys Act & Nutr, Geelong, Vic, Australia  Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN USA  Univ Minnesota, Dept Integrat Biol & Physiol, Minneapolis, MN USA

NIA, Lab Neurosci, Intramural Res Program, Baltimore, MD 21224 USA  Mayo Clin, Dept Neurol, Rochester, MN 55905 USA  Fourth Mil Med Univ, Sch Pharm, Dept Pharmacol, Xian 7100321, Shaanxi, Peoples R China  RIKEN, Lab Proteolyt Neurosci, Brain Sci Inst, Wako, Saitama, Japan  Lieber Inst Brain Dev, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Neurosci, Baltimore, MD 21205 USA

Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, 94720, USA.  Department of Psychiatry and Behavioral Sciences, University of California, SanFrancisco, San Francisco, CA, 94143, USA.  Department of Radiology & Biomedical Imaging, University of California, San Francisco, San Francisco, CA, 94143, USA.  Department of Psychiatry and Behavioral Sciences, University of California, San Francisco, San Francisco, CA, 94143, USA.  Division of Biostatistics, Department of Population Health Sciences, Weill Cornell Medicine, New York, NY, 10065, USA.  Department of Molecular, Cellular, and Developmental Biology, University of California, Los Angeles, Los Angeles, CA, 90095, USA.  Department of Computer Science, University of Arizona, Tucson, AZ, 85721, USA.  Department of Psychiatry, Columbia University, New York, NY, 10027, USA.  Department of Statistics and Department of Medical Genetics, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.  Canadian Institute for Advance

Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA. graham_diering@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. graham_diering@med.unc.edu.

Amer Univ Beirut, Dept Biochem & Mol Genet, Med Ctr, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Coll Pharm, Omaha, NE 68198 USA  Texas Tech Univ, Hlth Sci Ctr, Dept Pharmaceut Sci, Jerry H Hodge Sch Pharm, Amarillo, TX 79106 USA  Amer Univ Beirut, Dept Biol, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, UNMC Ctr Drug Discovery, Omaha, NE 68198 USA  Amer Univ Beirut, Med Ctr, Neurogenet Program, AUBMC Special Kids Clin,Div Pediat Neurol,Dept Pe, Beirut 11072020, Lebanon  Amer Univ Beirut, Neurogenet Program, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Pediat, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Adolescent Med, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Biochem, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon



Department of Molecular Medicine, The Scripps Research Institute, La Jolla, CA, USA.  Faculty of Pharmacy, Department of Pharmacology & Toxicology, University of Benin, Benin City, Nigeria.  Department of Molecular Medicine, The Scripps Research Institute, La Jolla, CA, USA. contet@scripps.edu.

Okayama Univ, Grad Sch Med Dent & Pharmaceut Sci, Okayama, Okayama 7008558, Japan  Nagasaki Int Univ, 2825-7 Huis Ten Bosch, Sasebo 8593298, Japan  St Lukes Int Univ, Grad Sch Publ Hlth, Div Environm Hlth, Chuo, Tokyo 1040044, Japan  Kumamoto Univ, Fac Life Sci, Dept Mol Physiol, Kumamoto, Kumamoto 8608556, Japan

Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Omics and Systems Biology, Graduate School of Medical and Dental Sciences, Niigata University, 757 Ichibancho, Asahimachi-dori, Chuo-ku, Niigata 951-8510, Japan.  Institute for Advanced Biosciences, Keio University, 246-2 Mizukami, Kakuganji, Tsuruoka, Yamagata 997-0052, Japan.  Department of Molecular and Cellular Biology, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Biological Sciences, Graduate School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan.  Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan. Electronic address: kubota@bioreg.kyushu-u.ac.jp.

Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. katja.j.rasanen@jyu.fi.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. katja.j.rasanen@jyu.fi.  Department of Biological and Environmental Science, University of Jyvaskyla, Survontie 9C, 40014, Jyvaskyla, Finland. katja.j.rasanen@jyu.fi.

Vet Affairs Med Ctr, Ralph H Johnson Dept, Res Serv, Charleston, SC 29403 USA  Med Univ South Carolina, Dept Pathol & Lab Med, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Psychiat & Behav Sci, Charleston, SC 29425 USA  Med Univ South Carolina, Charleston Alcohol Res Ctr, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Comparat Med, Charleston, SC 29425 USA  Med Univ South Carolina, MUSCNA VA Vet Diagnost Lab, Charleston, SC 29425 USA  Ohio State Univ, Dept Biomed Educ & Anat, Columbus, OH 43210 USA  Med Univ South Carolina, Hollings Canc Ctr, Charleston, SC 29425 USA

Hertie Institute for Clinical Brain Research and Werner Reichardt Centre for Integrative Neuroscience, University of Tuebingen, Otfried-Mueller-Str. 25, 72076 Tuebingen, Germany.  Hertie Institute for Clinical Brain Research and Werner Reichardt Centre for Integrative Neuroscience, University of Tuebingen, Otfried-Mueller-Str. 25, 72076 Tuebingen, Germany. Electronic address: ingrid.ehrlich@uni-tuebingen.de.

Univ Illinois, Prairie Res Inst, Illinois Nat Hist Survey, Champaign, IL 61820 USA  US Army Corps Engineer, Res & Dev Ctr, Construct Engn Res Lab, Champaign, IL 61826 USA  Univ Illinois, Dept Nat Resources & Environm Sci, Urbana, IL 61801 USA  Davee Ctr Epidemiol & Endocrinol, Lincoln Pk Zoo, Chicago, IL 60614 USA

Univ Colorado, Dept Integrat Physiol, Boulder, CO 80309 USA  Univ Colorado, Dept Psychol & Neurosci, Boulder, CO 80309 USA  Univ Colorado, Ctr Neurosci, Boulder, CO 80309 USA  Univ Colorado Denver, Dept Integrat Biol, Denver, CO 80217 USA  Univ Colorado Denver, Dept Psychol, Denver, CO 80217 USA

Univ Colorado Boulder, Dept Integrat Physiol, 354 UCB, Boulder, CO 80309 USA  Univ Colorado Boulder, Ctr Neurosci, 354 UCB, Boulder, CO 80309 USA  Univ Colorado Boulder, Dept Psychol & Neurosci, 354 UCB, Boulder, CO 80309 USA  Univ Colorado Denver, Dept Psychol, Denver, CO USA  Mead Johnson Pediat Nutr Inst, Evansville, IN USA

Wake Forest Univ, Dept Biol, Winston Salem, NC 27109 USA  Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14853 USA  Cornell Lab Ornithol, Ithaca, NY 14850 USA  Univ St Thomas, Dept Biol, St Paul, MN 55105 USA  Trinity Univ, Dept Biol, San Antonio, TX 78212 USA  Univ S Florida, Dept Global Hlth, Tampa, FL 33620 USA  Oklahoma State Univ, Dept Zool, Stillwater, OK 74078 USA

US EPA, Environm Publ Hlth Div, Natl Hlth & Environm Effects Res Lab, Off Res & Dev, Res Triangle Pk, NC 27711 USA  US EPA, Integrated Syst Toxicol Div, Natl Hlth & Environm Effects Res Lab, Off Res & Dev, Res Triangle Pk, NC 27711 USA  Univ N Carolina, Curriculum Toxicol, Sch Med, Chapel Hill, NC 27515 USA

Leiden Univ, Leiden Inst Chem, Dept Mol Physiol, Leiden, Netherlands  Virginia Commonwealth Univ, Dept Pharmacol & Toxicol, Richmond, VA USA  NIAAA, Lab Behav & Genom Neurosci, NIH, Bethesda, MD USA  NIAAA, Lab Physiol Studies, NIH, Bethesda, MD USA  Univ Calgary, Hotchkiss Brain Inst, Calgary, AB, Canada  Leiden Univ, Leiden Acad Ctr Drug Res, Div Syst Biomed & Pharmacol, Analyt Biosci & Metabol, Leiden, Netherlands  Scripps Res Inst, Dept Chem Physiol, La Jolla, CA USA  NIAAA, Lab Cardiovasc Physiol & Tissue Injury, NIH, Bethesda, MD USA  Virginia Polytech Inst & State Univ, Sch Neurosci, Blacksburg, VA 24061 USA  Oncode Inst, Leiden, Netherlands  Leiden Univ, Leiden Inst Chem, Bioorgan Synth, Leiden, Netherlands  Pivot Pk Screening Ctr BV, Oss, Netherlands  F Hoffman La Roche Ltd, Roche Innovat Ctr Basel, Basel, Switzerland  Virginia Commonwealth Univ, Dept Med Chem, Richmond, VA USA

Purdue Univ, Dept Anim Sci, 915 West State St, W Lafayette, IN 47907 USA  Assiut Univ, Fac Vet Med, Dept Anim & Poultry Behav & Management, Assiut 71526, Egypt  Assiut Univ, Fac Vet Med, Dept Anim Hyg, Assiut 71526, Egypt  BIOMIN Amer Inc, Overland Pk, KS 66210 USA  USDA ARS, 125 South Russell St, W Lafayette, IN 47907 USA

CSIC UAM, Inst Invest Biomed IIB Alberto Sols, Arturo Duperier 4, Madrid 28029, Spain  Hosp Univ Santa Cristina, Inst Invest Sanitaria Princesa, Liver Res Unit, Amadeo Vives 2, Madrid 28009, Spain  Inst Fisiol Expt IFISE CONICET, Suipacha 570, RA-2000 Rosario, Santa Fe, Argentina  IBV CSIC, Inst Biomed Valencia, Jaume Roig 11, Valencia 46010, Spain  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Monforte Lemos 3-5, Madrid 28029, Spain  Ctr Invest Biomed Red Enfermedades Hepat & Digest, Monforte Lemos 3-5, Madrid 28029, Spain  Univ Calif San Diego, Dept Med, 9500 Gilman Dr, La Jolla, CA 92093 USA

Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden. thao_duy.nguyen@food.lth.se.  Laboratory of Nutritional Biochemistry, Department of Applied Biosciences, Graduate School of Bioagricultural Sciences, Nagoya University, Aichi, Japan.  Department of Gastroenterology and Hepatology, Fujita Health University, Aichi, Japan.  Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden.  MTM Research Centre, School of Science and Technology, Orebro University, Orebro, Sweden.  Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand.

Department of Pathology, University of Michigan, Ann Arbor, MI, United States.  Mary H Weiser Food Allergy Center, University of Michigan, Ann Arbor, MI, United States.  Division of Allergy and Immunology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, University of Michigan, Ann Arbor, MI, United States.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, St. Louis, MO, United States.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI, United States.  Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH, United States.  Division of Immunobiology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Center for Inflammation and Tolerance, Cincinnati Children's Medical Center, Cincinnati, OH, United States.



Univ Sao Paulo, Dept Patol, Fac Med Vet Zootecnia, Sao Paulo, SP, Brazil  Univ Sao Paulo, Lab Neuroendocrinol Reprod, Fac Odontol Ribeirao Preto, Sao Paulo, SP, Brazil  Univ Nove Julho, Programa Posgrad Biofoton Aplicada Ciencias Saude, Sao Paulo, SP, Brazil  Univ Llanos, Fac Ciencias Agr & Recursos Nat, Programa Med Vet & Zootecnia, Villavicencio, Colombia

Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil; Facultad de Ciencias Agropecuarias y Recursos Naturales, Programa de Medicina Veterinaria y Zootecnia, Universidad de los Llanos, Villavicencio, Colombia.  Universidade de Santo Amaro, Sao Paulo, SP, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil.  Programa de Pos-Graduacao em Biofotonica Aplicada as Ciencias da Saude, Universidade Nove de Julho, Sao Paulo, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil. Electronic address: lfelicio@usp.br.

Univ Tokyo, Grad Sch Agr & Life Sci, Dept Appl Biol Chem, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  Takasaki Univ Hlth & Welf, Dept Food & Nutr, 37-1 Nakaorui Machi, Takasaki, Gunma 3700033, Japan  Kanagawa Inst Ind Sci & Technol KISTEC, Life Sci & Environm Res Ctr LiSE, Kawasaki Ku, 4F C-4,3-25-13 Tonomachi, Kawasaki, Kanagawa 2100821, Japan

Division of Oral Medicine and Pathology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Advanced Research Promotion Center, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Molecular Epidemiology and Disease Control, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Periodontology and Endodontology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Pediatric Dentistry, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Rare Cancer Research, National Cancer Center Research Institute, Tokyo, Japan.  Department of Peptidomics, Sasaki Institute, Tokyo, Japan.

Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany. Electronic address: konstanze.plaschke@med.uni-heidelberg.de.  Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany.  Department of Internal Medicine, Laboratory Medicine, University of Heidelberg, Im Neuenheimer Feld 671, D-69120 Heidelberg, Germany.  Department of Pathology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 224, D-69120 Heidelberg, Germany.

Helmholtz Ctr Munich HMGU, Inst Diabet & Obes IDO, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Helmholtz Ctr Munich HMGU, Inst Diabet & Canc IDC, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, D-82152 Munich, Germany  HMGU, ICB, Ingolstaedter Landstr 1, D-85764 Munich, Germany  TUM, Dept Informat, Boltzmannstr 3, D-85748 Munich, Germany  TUM, Sch Life Sci Weihenstephan, Maximus Von Imhof Forum 3, D-85354 Munich, Germany  Northwestern Univ, Feinberg Sch Med, Robert H Lurie Comprehens Canc Ctr, Div Endocrinol Metab & Mol Med,Dept Med, Chicago, IL 60611 USA  Jesse Brown VA Med Ctr, Chicago, IL 60612 USA  Tech Univ Muenchen, Sch Life Sci Weihenstephan, Metabol Programming, Gregor Mendel Str 2, D-85354 Munich, Germany

Uniformed Serv Univ Hlth Sci, Daniel K Inouye Grad Sch Nursing, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Dept Psychiat, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Study Traumat Stress, Bethesda, MD 20814 USA

Univ Nacl Autonoma Mexico, Fac Med, Dept Fisiol, Ciudad Univ,Circuito Escolar S-N, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Biol Celular & Tisular, Mexico City, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Expt Med, Mexico City, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Bioquim, Mexico City, DF, Mexico

Center for Integrative Brain Research, Seattle Children's Research Institute , Seattle, Washington 98101.  Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, Washington 98121; Department of Pediatrics, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Neurological Surgery, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, Washington 98195.

Oregon State Univ, Dept Forest Ecosyst & Soc, Corvallis, OR 97331 USA  Oregon State Univ, Dept Fisheries & Wildlife, Corvallis, OR 97331 USA  Simon Fraser Univ, Dept Stat & Actuarial Sci, Burnaby, BC V5A 1S6, Canada  Franklin & Marshall Coll, Dept Biol, Lancaster, PA 17604 USA  Univ South Dakota, Dept Biol, Vermillion, SD 57069 USA

Johns Hopkins Univ, Sch Med, Dept Physiol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Ctr Metab & Obes Res, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pathol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pediat, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Anesthesiol & Crit Care Med, Baltimore, MD 21205 USA  Univ Maryland, Sch Med, Dept Physiol, Baltimore, MD 21201 USA  Johns Hopkins Univ, Sch Med, Inst Basic Biomed Sci, Baltimore, MD USA  NIDDK, Kidney Dis Branch, NIH, Bethesda, MD 20892 USA  Georgetown Univ, Dept Human Sci, Washington, DC USA  Pfizer Inc, Cambridge, MA USA  NIH, Ctr Sci Review, Bldg 10, Bethesda, MD 20892 USA  Univ Alabama Birmingham, Sch Med, Dept Anesthesiol & Perioperat Med, Birmingham, AL USA

Colegio Frontera Sur ECOSUR, Dept Sustainabil Sci, Av Centenario Km 5-5, Chetmal 77014, Quintana Roo, Mexico  Univ Autonoma Campeche, Inst Ecol Pesqueria & Oceanog Golfo Mexico EPOMEX, Campus 6,Av Heroes Nacozari 480, Campeche 24070, Campeche, Mexico  Univ Autonoma Campeche, Ctr Estudios Desarrollo Sustentable & Aprovechami, Av Heroes Nacozari 480, Campeche 24070, Campeche, Mexico  Colegio Frontera Sur ECOSUR, Dept Systemat & Aquat Ecol, Av Centenario Km 5-5, Chetmal 77014, Quintana Roo, Mexico

Dalia & David Arabov Endocrinol & Diabet Res Ctr, Div Endocrinol Diabet & Metab, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat, Tel Hashomer, Israel  Tel Aviv Univ, Sackler Sch Med, IL-6997801 Tel Aviv, Israel  Sheba Med Ctr, Endocrinol Labs, Tel Hashomer, Israel  Sheba Med Ctr, Endocrine Canc Genom Ctr, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Neonatol, Tel Hashomer, Israel  Sheba Med Ctr, Dept Obstet & Gynecol, Tel Hashomer, Israel  Hebrew Univ Jerusalem, Robert H Smith Fac Agr Food & Environm, Inst Biochem Food & Environm, Rehovot, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat Intens Care, Tel Hashomer, Israel

Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada; Robarts Research Institute, Western University, London, ON N6A 5B7, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Evergrande Center for Immunologic Diseases, Harvard Medical School and Brigham and Women's Hospital, Boston, MA 02115, USA.  Robarts Research Institute, Western University, London, ON N6A 5B7, Canada; Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Laboratoire d'Immunologie and INSERM U932, PSL University, Institut Curie, 75248 Paris Cedex 5, France.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada; Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada; 

Western Univ, Dept Microbiol & Immunol, 1151 Richmond St, London, ON N6A 5C1, Canada  Western Univ, Dept Psychiat, London, ON, Canada  Western Univ, Dept Med Biophys, London, ON, Canada  Western Univ, Dept Physiol & Pharmacol, London, ON, Canada  Western Univ, Div Clin Immunol & Allergy, Dept Med, London, ON, Canada  Western Univ, Div Gen Surg, Dept Surg, London, ON, Canada

Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Neurosci & Regenerat Me, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Dept Obstet & Gynecol, Bethesda, MD 20184 USA  Colorado State Univ, Dept Biomed Sci, Ft Collins, CO 80523 USA

School of Agriculture and Food Sciences, The University of Qld, Gatton, Qld 4343, Australia.  Currumbin Wildlife Sanctuary, Currumbin, Gold Coast, Qld 4223, Australia.  School of BioSciences, The University of Melbourne, Victoria 3010, Australia.  School of Agriculture and Food Sciences, The University of Qld, Gatton, Qld 4343, Australia. Electronic address: t.keeley@uq.edu.au.

Zoological Institute, Technische Universitat Braunschweig, Mendelssohnstrasse 4, 38106 Braunschweig, Germany. Electronic address: katharinaruthsatz@gmail.com.  Zoological Institute, Technische Universitat Braunschweig, Mendelssohnstrasse 4, 38106 Braunschweig, Germany.  Eawag & ETH Zurich,Uberlandstrasse 133, 8600 Dubendorf, Switzerland.



Sapienza Univ Rome, Dept Physiol & Pharmacol, Ple A Moro 5, I-00185 Rome, Italy  Univ Calgary, Hotchkiss Brain Inst, Dept Cell Biol & Anat, Calgary, AB T2N 4N1, Canada  Univ Calgary, Hotchkiss Brain Inst, Dept Psychiat, Calgary, AB T2N 4N1, Canada  Univ Rome Tre, Dept Sci, Sect Biomed Sci & Technol, I-00146 Rome, Italy  Santa Lucia Fdn, Neurobiol Behav Lab, I-00143 Rome, Italy

Univ Sydney, ANZAC Res Inst, Adrenal Steroid Grp, Sydney, NSW, Australia  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Univ Sydney, ANZAC Res Inst, Bone Res Program, Sydney, NSW, Australia  Univ Sydney, Concord Clin Sch, Sydney, NSW, Australia  Northwestern Polytech Univ, Sch Life Sci, Inst Special Environm Biophys, Key Lab Space Biosci & Biotechnol, Xian, Shaanxi, Peoples R China  Concord Hosp, Dept Endocrinol & Metab, Sydney, NSW, Australia

Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Ecology, Swedish University of Agricultural Sciences, Almas Ale 8, 75007, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department Sensory and Sensorimotor Systems, Max Planck Institute for Biological Cybernetics, Max-Planck-Ring 8, 72076, Tubingen, Germany.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland.  Department of 

Univ Zurich Vetsuisse, Inst Pharmacol & Toxicol, Zurich, Switzerland  Univ Zurich, Neurosci Ctr Zurich, Zurich, Switzerland  Swiss Fed Inst Technol, Zurich, Switzerland  Icahn Sch Med Mt Sinai Hosp, Dept Neurol, New York, NY USA  Swiss Fed Inst Technol, Funct Genom Ctr Zurich, Zurich, Switzerland  Univ Zurich, Zurich, Switzerland  IRCCS Fatebenefratelli San Giovanni Dio, Biol Psychiat Unit, Brescia, Italy  Univ Milan, Dept Pharmacol & Biomol Sci, Milan, Italy

Ist Italiano Tecnol, Genet Cognit Lab, Neurosci Area, Genoa, Italy  Boehringer Ingelheim Pharma GmbH & Co KG, Cent Nervous Syst Dis Res, Biberach, Germany  Italian Natl Res Council CNR, Neurosci Inst, Padua, Italy  Univ Padua, Dept Biomed Sci, Padua, Italy  Weizmann Inst Sci, Dept Neurobiol, Rehovot, Israel

Univ Washington, Dept Psychiat & Behav Sci, Seattle, WA 98195 USA  Univ Washington, Grad Program Neurosci, Seattle, WA 98195 USA  Univ Washington, Dept Pharmacol, Seattle, WA 98195 USA  Univ Washington, Dept Med, Seattle, WA USA  VA Puget Sound Hlth Care Syst, VA Northwest Geriatr Res Educ & Clin Ctr, Seattle, WA 98108 USA  VA Puget Sound Hlth Care Syst, VA Northwest Mental Illness Res Educ & Clin Ctr, Seattle, WA 98108 USA

Univ N Carolina, Bowles Ctr Alcohol Studies, Chapel Hill, NC 27599 USA  Univ N Carolina, Neurosci Curriculum, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Psychiat, Chapel Hill, NC 27599 USA  Univ N Carolina, Dept Pharmacol, Chapel Hill, NC 27599 USA  Wake Forest Sch Med, Dept Physiol & Pharmacol, Winston Salem, NC 27157 USA

Univ Maryland, Dept Anat & Neurobiol, Sch Med, 20 Penn St,HSF2,S218, Baltimore, MD 21201 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI USA  Univ Calif Los Angeles, Dept Pediat, Div Gastroenterol & Nutr, Mattel Childrens Hosp, Los Angeles, CA USA  Univ Calif Los Angeles, David Geffen Sch Med, Los Angeles, CA 90095 USA  Univ Michigan, Div Metab Endocrinol & Diabet, Ann Arbor, MI USA

Department of Animal Science, Science and Research Branch, Islamic Azad University, Tehran, Iran  Department of Animal Science, Varamin-Pishva Branch, Islamic Azad University, Varamin, Iran  Animal Science Research Institute of Iran, Agricultural Research, Education and Extension Organization, Karaj, Iran.

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Univ, Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Swiss Fed Inst Technol, Inst Mol Hlth Sci, CH-8093 Zurich, Switzerland  Natl Taiwan Univ, Coll Med, Dept Biomed Engn, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Engn, Taipei 100, Taiwan  Rockefeller Univ, Electron Microscopy Resource Ctr, New York, NY 10065 USA  Howard Hughes Med Inst, Janelia Res Campus, Ashburn, VA 20147 USA  Harvard Med Sch, Joslin Diabet Ctr, Sect Integrat Physiol & Metab, Boston, MA 02215 USA  Natl Taiwan Univ Hosp, Dept Dermatol, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Taipei 100, Taiwan  Natl Taiwan Univ, Res Ctr Dev Biol & Regenerat Med, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Grad Inst Clin Med, Taipei 100, Taiwan  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA

Suny Downstate Med Ctr, Sch Grad Studies, 450 Clarkson Ave,MSC 41, Brooklyn, NY 11203 USA  Suny Downstate Med Ctr, Dept Physiol & Pharmacol, 450 Clarkson Ave,Mail Stop 29, Brooklyn, NY 11203 USA  Icahn Sch Med Mt Sinai, Dept Psychiat & Neurosci, Hess Ctr Sci & Med Bldg, 1470 Madison Ave, New York, NY 11029 USA

Bulent Ecevit Univ, Fac Arts & Sci, Dept Biol, Farabi Campus, TR-67100 Incivez, Zonguldak, Turkey  Dokuz Eylul Univ, Dept Biol, Fac Sci, Tinaztepe Campus, TR-35390 Izmir, Turkey  Middle East Tech Univ, Fac Arts & Sci, Dept Biol Sci, TR-06800 Ankara, Turkey  Bielefeld Univ, Dept Anim Behav, Morgenbreede 45, D-33615 Bielefeld, Germany

VA San Diego Healthcare Syst, 3350 La Jolla Village Dr, San Diego, CA 92161 USA  NIDA, Intramural Res Program, Baltimore, MD USA  Univ Calif San Diego, Skaggs Sch Pharm & Pharmaceut Sci, San Diego, CA 92103 USA  Scripps Res Inst, Dept Neurosci, La Jolla, CA 92037 USA  Univ Calif San Diego, Dept Anesthesiol, San Diego, CA 92103 USA

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA.  Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA; Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Kresge Hearing Research Institute and Department of Otolaryngology - Head and Neck Surgery, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: adae@umich.edu.

Oak Ridge Institute for Science and Education, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Cardiopulmonary Immunotoxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Neuroendocrine Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Reproductive and Developmental Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.

Laboratory of Neuroscience, Department of Biology, Faculty of Science, Toho University, 2-2-1 Miyama, Funabashi 274-8510, Japan.  Department of Functional Morphology, Shonan University of Medical Sciences, 16-48 Kamishinano, Totsuka-ku, Yokohama 244-0806, Japan.  Institute of Health and Sport Sciences and Tsukuba International Academy for Sport Studies (TIAS2.0), University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8574, Japan.

Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14850 USA  Cornell Univ, Cornell Lab Ornithol, Ithaca, NY 14850 USA  Univ Sorbonne Paris Nord, Lab Ethol Expt & Comparee, LEEC, UR 4443, F-93430 Villetaneuse, France  Univ Tennessee, Dept Biol Geol & Environm Sci, Chattanooga, TN 37403 USA  Franklin & Marshall Coll, Dept Biol, Lancaster, PA 17604 USA  Towson Univ, Dept Biol Sci, Towson, MD 21252 USA  Univ Colorado, Dept Ecol & Evolutionary Biol, Boulder, CO 80302 USA

Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany.  Institute of Medical Microbiology, Jena University Hospital, 07743 Jena, Germany.  Georg Speyer Haus, Institute for Tumor Biology and Experimental Therapy, 60596 Frankfurt am Main, Germany.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany Faculty of Medicine, Friedrich Schiller University, 07743 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, 75 Francis St, Boston, MA 02115 USA  Harvard Med Sch, Brigham & Womens Hosp, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Stanford Univ, Dept Pathol, Stanford, CA 94305 USA  MIT, Howard Hughes Med Inst, Dept Biol, Cambridge, MA USA  MIT, Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Ohio State Univ, Dept Neurol, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Comprehens Canc Ctr, Pelotonia Inst Immunooncol, Columbus, OH 43210 USA  Polish Acad Sci, Inst Phys Chem, Int Eye Res, Warsaw, Poland  Westlake Univ, Sch Life Sci, Key Lab Growth Regulat & Translat Res Zhejiang Pr, Hangzhou, Peoples R China  Westlake Lab Life Sci & Biomed, Hangzhou, Peoples R China  Inst Basic Med Sci, Westlake Inst Adv Study, Lab Syst Immunol, Hangzhou, Peoples R China  Genentech Inc, 1 DNA Way, San Francisco, CA 94080 USA  Sunnybrook 

Department of Animal Sciences, Purdue University, West Lafayette, Indiana, United States of America.  Neurotherapeutics Lab, Pharmaceutical Engineering and Technology, Indian Institute of Technology (Banaras Hindu University), Varanasi, India.  Bindley Bioscience Center, Purdue University, West Lafayette, Indiana, United States of America.  Department of Biological Sciences, Purdue University, West Lafayette, Indiana, United States of America.

Sinhgad Inst Pharmaceut Sci, Dept Pharmacol, Pune 410401, Maharashtra, India  Nirma Univ, Inst Pharm, Dept Pharmacol, Ahmadabad 382481, Gujarat, India  RMD Inst Pharmaceut Educ & Res, Pune 411019, Maharashtra, India  Astec Life Sci, Res & Dev, Mumbai 421203, Maharashtra, India  PESs Modern Coll Pharm, Dept Pharmaceut Chem, Pune 411044, Maharashtra, India

Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA.  Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism, Joan and Sanford I. Weill Department of Medicine, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Department of Medicine, Division of Endocrinology, Stanford University, Stanford, CA, USA; VA Palo Alto Health Care System, Palo Alto, CA 94305, USA.  Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA; Department of Bioengineering, Stanford University, Stanford, CA 94305, USA; Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA; Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism



Environmental Health Science and Research Bureau, Health Canada, Ottawa, Ontario, K1A 0K9, Canada.  Biologic and Radiopharmaceutical Drugs Directorate, Centre for Biologics Evaluation, Health Canada, Ottawa, Ontario, K1A 0K9, Canada.  Environmental Health Science and Research Bureau, Health Canada, Ottawa, Ontario, K1A 0K9, Canada; Department of Biochemistry, Microbiology and Immunology, Faculty of Medicine, University of Ottawa, Ottawa, Ontario, K1H 8M5, Canada. Electronic address: errol.thomson@canada.ca.

Hokkaido Univ, Grad Sch Life Sci, Sapporo, Hokkaido 0608589, Japan  Okayama Univ, Grad Sch Environm & Life Sci, Okayama 7008530, Japan  Yamaguchi Univ, Grad Sch Med, Ube, Yamaguchi 7558505, Japan  Univ Ulm, Dept Pediat & Adolescent Med, D-89075 Ulm, Germany  Hokkaido Univ, Res Fac Agr, Lab Food Biochem, Kita Ku, Kita 9 Nishi 9, Sapporo, Hokkaido 0608589, Japan

Univ Nacl Colombia, Sch Med, Bogota, Colombia  Univ Massachusetts, Dept Psychol & Brain Sci, Neurosci & Behav Program, Amherst, MA USA  Univ Los Andes, Dept Psychol, Neurosci & Behav Lab, Bogota, Colombia  Univ Nacl Colombia, Fac Vet Med & Anim Sci, Dept Anim Hlth, Bogota, Colombia

Departments of Endocrinology, Diabetes and Metabolism, Fujita Health University Graduate School of Medicine, Toyoake 470-1192, Japan.  Department of Endocrinology, Hekinan City Hospital, Hekinan 447-8502, Japan.  Department of Clinical Oncology and Chemotherapy, Nagoya University Hospital, Nagoya 466-8550, Japan.  Department of Endocrinology, Research Institute of Environmental Medicine, Nagoya University, Nagoya 464-8601, Japan.  Department of Endocrinology, Nagoya University Graduate School of Medicine, Nagoya 466-8550, Japan.  Division of Diabetes, Department of Internal Medicine, Aichi Medical University School of Medicine, Nagakute 480-1195, Japan.  The Division of Diabetes, Clinical Nutrition and Endocrinology, Kansai Electric Power Hospital, Osaka 553-0003, Japan.  Yutaka Seino Distinguished Center for Diabetes Research, Kansai Electric Power Medical Research Institute, Kobe 650-0047, Japan.  Department of Diabetes, Endocrinology and Metabolism, Gifu University Graduate School of Medicine, Gifu 501-119

VIB, Ctr Inflammat Res, B-9000 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9000 Ghent, Belgium  Univ Ghent, Ghent Gut Inflammat Grp GGIG, B-9000 Ghent, Belgium  Univ Ghent, Dept Rheumatol, B-9000 Ghent, Belgium  Katholieke Univ Leuven, Dept Chron Dis & Metab Endocrinol, Leuven, Belgium  Chiba Univ, Grad Sch Med, Dept Immunol, Chiba, Japan  VIB, Ctr Med Biotechnol, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Cytokine Receptor Lab CRL, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Translat Nucl Receptor Res Lab, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium

VIB Ctr Inflammat Res, Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, Ghent, Belgium  Tech Univ Dresden, Inst Clin Chem & Lab Med, Dept Clin Pathobiochem, Dresden, Germany  Tech Univ Dresden, DFG Res Ctr, Dresden, Germany  Tech Univ Dresden, Cluster Excellence Regenerat Therapies Dresden, Dresden, Germany  Univ Eastern Finland, Inst Biomed, Kuopio, Finland  Univ Antwerp, Dept Biomed Sci, Univ Pl, Antwerp, Belgium  VIB Ctr Canc Biol, Ctr Canc Biol, Metabol Expertise Ctr, Leuven, Belgium  Katholieke Univ Leuven, Metabol Expertise Ctr, Dept Oncol, Leuven, Belgium  VIB Ctr Med Biotechnol, Translat Nucl Receptor Res Lab, Ghent, Belgium  Univ Ghent, Dept Biomol Med, Ghent, Belgium

VIB, VIB Ctr Inflammat Res, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9052 Ghent, Belgium  Univ Eastern Finland, Inst Biomed, Kuopio 70210, Finland  Univ Ghent, Dept Basic & Appl Med Sci, B-9000 Ghent, Belgium  Vrije Univ Brussel VUB, Liver Cell Biol Res Grp, B-1090 Brussels, Belgium  Inst Gulbenkian Ciencias, P-2780156 Oeiras, Portugal  Friedrich Schiller Univ, Jena Univ Hosp, Dept Anesthesiol & Intens Care Med, D-07743 Jena, Germany  Jena Univ Hosp, Inst Infect Dis & Infect Control, Dept Anesthesiol & Intens Care Med, D-07749 Jena, Germany  Jena Univ Hosp, Ctr Sepsis Control & Care, D-07749 Jena, Germany  Katholieke Univ Leuven, Dept Oncol, Lab Angiogenesis & Vasc Metab, VIB Ctr Canc Biol,VIB, B-3000 Leuven, Belgium  Katholieke Univ Leuven, Leuven Canc Inst LKI, VIB, VIB Ctr Canc Biol, B-3000 Leuven, Belgium  Aarhus Univ, Dept Biomed, Lab Angiogenesis & Vasc Heterogene, DK-8000 Aarhus, Denmark  Sun Yat Sen Univ, Zhongshan Ophthalm Ctr, State Key Lab Ophthalmol, Guangzhou, Guangdong, Peoples

Inst Politecn Nacl, Dept Fisiol, Escuela Nacl Ciencias Biol, Wilfrido Massieu Esq Manuel Stampa S-N Col Nueva, Mexico City 07738, DF, Mexico  Inst Nacl Psiquiatria Ramon de la Fuente Muniz, Lab Farmacol Conductual, Direcc Invest Neurociencias, Calzada Mexico Xochimilco 101 Col San Lorenzo, Mexico City 14370, DF, Mexico

Neuroscience Graduate Program, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Hotchkiss Brain Institute, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Mathison Centre for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Departments of Cell Biology & Anatomy and Psychiatry, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Department of Psychology, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.

Univ British Columbia, Dept Biol, Kelowna, BC, Canada  Univ Colorado, Inst Arctic & Alpine Res, Boulder, CO 80309 USA  Univ Colorado, Dept Ecol & Evolutionary Biol, Boulder, CO 80309 USA  Warren Wilson Coll, Dept Biol, Asheville, NC USA  Warren Wilson Coll, Dept Environm Studies, Asheville, NC USA

Creighton Univ, Sch Med, Dept Biomed Sci, Omaha, NE 68178 USA  Creighton Univ, Sch Med, Dept Pharmacol & Neurosci, Omaha, NE USA  Univ Magdeburg, Med Fac, Inst Anat, Magdeburg, Germany  Boys Town Natl Res Hosp, Dev Auditory Physiol, Omaha, NE 68131 USA  Ulm Univ, Sch Med, Neurol Dept, Clin Neuroanat Sect, Ulm, Germany  Ulm Univ, Sch Med, Neurol Dept, Ctr Biomed Res,Clin Neuroanat Sect, Helmholtzstr 8-1, D-89081 Ulm, Germany  Univ Minnesota, Dept Speech Language Hearing Sci, Minneapolis, MN USA

Univ Calif Berkeley, Integrat Biol, Berkeley, CA 94720 USA  Univ Calif Berkeley, Helen Wills Neurosci Inst, Berkeley, CA 94720 USA  Univ Montana, Biol Sci, Missoula, MT 59812 USA  Peking Union Med Coll, Beijing, Peoples R China  Univ Calif Davis, Mol Cellular & Integrat Physiol, Davis, CA 95616 USA

Ludwig Maximilians Univ Munchen, Fac Vet Med, Dept Vet Sci, Chair Anim Welf Anim Behav Anim Hyg & Anim Husb, Vet Str 13-R, D-80539 Munich, Germany  Ludwig Maximilians Univ Munchen, Fac Vet Med, Dept Vet Sci, Chair Anim Physiol, Vet Str 13, D-80539 Munich, Germany  Stat Consulting Sci & Res, Grosse Seestr 8, D-13086 Berlin, Germany

Shenyang Pharmaceut Univ, Sch Life Sci & Biopharmaceut, Shenyang 110016, Liaoning, Peoples R China  Yantai Univ, Sch Pharm, Yantai 264003, Shandong, Peoples R China  State Key Lab Long Acting & Targetin Drug Deliver, Yantai 264003, Shandong, Peoples R China  Shandong Luye Pharmaceut Co Ltd, Yantai 264003, Shandong, Peoples R China

Peoples Hosp Longhua Shenzhen, Dept Spinal Surg, Shenzhen, Guangdong, Peoples R China  Northwestern Polytech Univ, Sch Life Sci, Xian, Shaanxi, Peoples R China  Northwestern Polytech Univ Shenzhen, Res & Dev Inst, Shenzhen, Guangdong, Peoples R China  Northwestern Polytech Univ, Key Lab Space Biosci & Biotechnol, Xian, Shaanxi, Peoples R China

Department of Biological Sciences, Auburn University, 101 Rouse Life Science Building, Auburn, AL 36849, USA.  Department of Biology, Norwegian University of Science and Technology, NO-7491 Trondheim, Norway.  Department of Population Health, University of Georgia, 589 D.W. Brooks Drive, Athens, GA 30602, USA.  School of Kinesiology, Auburn University, 301 Wire Road, Auburn, AL 36849, USA.

Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Division of Cancer Pathophysiology, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Cellular Function Analysis, Research Promotion Headquarters, Fujita Health University, 1-98 Dengakugakubo, Kutsukake-Cho, Toyoake, Aichi, 470-1192, Japan.  Institute for Advanced Life Sciences, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Laboratory of Biofunctional Science, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Department of Immune Medicine, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 14

Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China.  Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China. Electronic address: yuan.han@fdeent.org.  Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China. Electronic address: wenxian.li@fdeent.org.

Department of Pharmacy, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.  Department of Pharmacology, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Hotchkiss Brain Institute and Mathison Center for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, Alberta, Canada.  Department of Cell Biology and Anatomy & Psychiatry, University of Calgary, Calgary, Alberta, Canada.  Department of Pharmacology, Faculty of Pharmacy, Ziauddin University, Karachi, Pakistan.  Department of Psychiatry, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Department of Chemistry, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.

Univ Newcastle, Sch Biomed Sci & Pharm, Callaghan, NSW, Australia  Univ Newcastle, Prior Res Ctr Stroke & Brain Injury, Callaghan, NSW, Australia  Hunter Med Res Inst, Newcastle, NSW, Australia  NHMRC Ctr Res Excellence Stroke Rehabil & Brain R, Heidelberg, Vic, Australia  Univ Newcastle, Sch Elect Engn & Comp Sci, Callaghan, NSW, Australia

Univ Newcastle, Sch Biomed Sci & Pharm, Callaghan, NSW, Australia  Univ Newcastle, Prior Res Ctr Stroke & Brain Injury, Callaghan, NSW, Australia  Hunter Med Res Inst, Newcastle, NSW, Australia  NHMRC Ctr Res Excellence Stroke Rehabil & Brain R, Parkville, Vic, Australia  Univ Newcastle, Sch Elect Engn & Comp Sci, Callaghan, NSW, Australia

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  MIT, Dept Biol, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Dermatol, Cutaneous Biol Res Ctr, Charlestown, MA USA  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Univ Fed Minas Gerais, Inst Biol Sci, Belo Horizonte, MG, Brazil  Boston Childrens Hosp, Stem Cell Program, Boston, MA USA  Boston Childrens Hosp, Div Hematol Oncol, Boston, MA USA  Harvard Med Sch, Dana Farber Canc Inst, Boston, MA 02115 USA  Howard Hughes Med Inst, Chevy Chase, MD USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pharmacol, CRID, Ribeirao Preto, Brazil



Peking Univ First Hosp, Dept Resp & Crit Care Med, Beijing 100034, Peoples R China  Univ Penn, Ctr Sleep & Circadian Neurobiol, Dept Med, Philadelphia, PA 19104 USA  Univ Penn, Inst Diabet Obes & Metab, Philadelphia, PA 19104 USA  Univ Penn, Dept Physiol, Perelman Sch Med, Philadelphia, PA 19104 USA

Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Laboratoire d'Ethologie Experimentale et Comparee, LEEC, Universite Sorbonne Paris Nord, UR 4443, 93430 Villetaneuse, France. Electronic address: cedric.zimmer@univ-paris13.fr.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Cornell Lab of Ornithology, Ithaca, NY 14850, USA.  Department of Biology, Franklin and Marshall College, Lancaster, PA 17604, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA; Department of Biology, University of Oklahoma, Norman, OK 73019, USA.  Biological Sciences, University of Alaska Anchorage, Anchorage, AK 99508, USA.  Department of Biological Sciences, Towson University, Towson, MD 21252, USA.

Ben Gurion Univ Negev, Minist Hlth, Fac Hlth Sci, Anxiety & Stress Res Unit, Beer Sheva, Israel  Ben Gurion Univ Negev, Dept Mech Engn, Beer Sheva, Israel  Ben Gurion Univ Negev, Soroka Med Ctr, Dept Neurol, Headache Clin, Beer Sheva, Israel  Univ Cent Florida, Inst Exercise Physiol & Wellness Sport & Exercise, Orlando, FL 32816 USA

Charles Univ Prague, Dept Pathol Physiol, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Neurodegenerat Disorders, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Dept Physiol, Fac Med, Plzen, Czech Republic  Charles Univ Prague, Mitochondrial Lab, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Tumor Biol, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Dept Biol, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Prote, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic

Consejo Nacl Invest Cient & Tecn, CCT CENPAT, Ctr Estudio Sistemas Marinos CESIMAR, Blvd Brown 2915,U9120ACV, Puerto Madryn, Chubut, Argentina  Oregon State Univ, Marine Mammal Inst, Dept Fisheries & Wildlife, Geospatial Ecol Marine Megafauna Lab, 2030 SE Marine Sci Dr, Newport, OR 97365 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Univ Nacl Patagonia, Blvd Brown 3150,U9120ACV, Puerto Madryn, Chubut, Argentina  Alfred Wegener Inst, Chem Okol, Helmholtz Zentrum Polar & Meeresforsch, Handelshafen 12, D-27570 Bremerhaven, Germany  George Mason Univ, 1500 Remount Rd, Front Royal, VA 22630 USA  Smithsonian Mason Sch Conservat, 1500 Remount Rd, Front Royal, VA 22630 USA  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376,U9120ACV, Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Karen C Drayer Wildlife Hlth Ctr, Sch Vet Med, 1089 Vet Med Dr,VM3B Ground Floor, Davis, CA 95616 USA  No Arizona Univ, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86011 USA

Department of Obstetrics and Gynecology, University of Kentucky College of Medicine, Lexington, KY, USA.  Department of Pharmacology and Nutritional Sciences, University of Kentucky College of Medicine, Lexington, KY, USA.  Department of Obstetrics and Gynecology, The Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden.  Stockholm IVF, Stockholm, Sweden.  Bluegrass Fertility Center, Lexington, KY, USA.

Uniformed Serv Univ Hlth Sci, Daniel K Inouye Grad Sch Nursing, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Study Traumat Stress, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Dept Radiol & Radiol Sci, Biomed Res Imaging Core BRIC, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, FE Hebert Sch Med, Dept Psychiat, Bethesda, MD 20814 USA

Swarthmore Coll, Dept Biol, 500 Coll Ave, Swarthmore, PA 19081 USA  Univ Minnesota, Dept Ecol Evolut & Behav, 1479 Gortner Ave, St Paul, MN 55108 USA  Univ Minnesota, Grad Program Neurosci, 321 Church St SE, Minneapolis, MN 55455 USA  Vassar Coll, Dept Biol, 124 Raymond Ave, Poughkeepsie, NY 12604 USA

University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada. Electronic address: cbottin@uwo.ca.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada.  Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada; University of Western Ontario, Department of Psychology, 1151 Richmond St., London, Ontario N6A 5C2, Canada.

SeaWorld Pk & Entertainment Inc, SeaWorld & Busch Gardens Species Preservat Lab, San Diego, CA 92109 USA  Inst Conservat Res, San Diego Zoo Global, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWorld Calif, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWord Texas, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWorld Florida, Orlando, FL USA  SeaWorld Pk & Entertainment Inc, Orlando, FL USA  Taronga Conservat Soc Australia, Sydney, NSW, Australia

Univ Washington, Dept Biol, Box 351800, Seattle, WA 98195 USA  Chinese Acad Sci, Northwest Inst Plateau Biol, Qinghai Key Lab Anim Ecol Genom, 23 Xinning Rd, Xining 810008, Qinghai, Peoples R China  Museum Nat Resources Qinghai Prov, Xining 810008, Qinghai, Peoples R China  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, 17101 Point Lena Loop Rd, Juneau, AK 99801 USA

Mpala Res Ctr, Res, Nanyuki, Laikipia, Kenya  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Kenyatta Univ, Dept Environm Sci, Nairobi, Kenya  Smithsonian Conservat Biol Inst, Endocrine Lab, Front Royal, VA USA  Smithsonian Conservat Biol Inst, Global Hlth Program, Washington, DC USA

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Division of Intramural Research, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, NC 27709, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA. Electronic address: kodavanti.urmila@epa.gov.

Sun Yat Sen Univ, Dept Anat, Zhongshan Sch Med, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Guanghua Sch Stomatol, Guangzhou 510080, Guangdong, Peoples R China  Guangzhou Brain & Psychiat Hosp, Guangzhou, Guangdong, Peoples R China  Key Lab High Performance Comp Guangdong Prov, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Sch Pharmaceut Sci, Res Ctr Drug Discovery, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Sch Pharmaceut Sci, Inst Human Virol, Guangzhou 510080, Guangdong, Peoples R China

East Tennessee State Univ, Quillen Coll Med, Dept Biomed Sci, Johnson City, TN 37614 USA  East Tennessee State Univ, Gatton Coll Pharm, Dept Pharmaceut Sci, Johnson City, TN 37614 USA  East Tennessee State Univ, Quillen Coll Med, Dept Surg, Johnson City, TN 37614 USA  East Tennessee State Univ, Ctr Excellence Inflammat Infect Dis & Immun, Johnson City, TN 37614 USA  Univ Florida, Dept Biol, Gainesville, FL 32611 USA

Chang Gung Univ, Chang Gung Mem Hosp, Dept Neurol, Linkou Med Ctr, Taoyuan 333, Taiwan  Chang Gung Univ, Coll Med, Taoyuan 333, Taiwan  Natl Hlth Res Inst, Ctr Neuropsychiat Res, Zhunan Township 35053, Miaoli County, Taiwan  Inst Populat Hlth Sci, Natl Hlth Res Inst, Div Biostat & Bioinformat, Zhunan Township 35053, Miaoli County, Taiwan  China Med Univ, Coll Publ Hlth, Grad Inst Biostat, Taichung 44047, Taiwan

Univ N Carolina, Eshelman Sch Pharm, Div Mol Pharmaceut, Chapel Hill, NC 27599 USA  N Carolina State Univ, Dept Chem & Biomol Engn, Raleigh, NC 27695 USA  Univ N Carolina, Dept Chem, CB 3290,257 Caudill, Chapel Hill, NC 27599 USA  Univ N Carolina, Lineberger Comprehens Canc Ctr, Chapel Hill, NC 27599 USA  Univ Michigan, Dept Chem Engn, NCRC B28 G102E, Ann Arbor, MI 48109 USA  Oregon Hlth & Sci Univ, Dept Pharmaceut Sci, 2730 SW Moody Ave,Mail Code CL5CP, Portland, OR 97201 USA  Merck & Co Inc, Preclin Dev, West Point, PA 19486 USA



Kyushu Univ, Fac Dent Sci, Div Oral Rehabil, Periodontal Sect, Fukuoka 812, Japan  Fukuoka Dent Coll, Dept Operat Dent & Endodontol, Sawara Ku, Fukuoka 8140193, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Clin Pharmacol, Fukuoka 812, Japan  Kyushu Univ, Lab Mol & Cellular Biochem, Fac Dent Sci, Fukuoka 812, Japan

State Key Laboratory of Agrobiotechnology, College of Biological Sciences, China Agricultural University, Beijing 100193, China.  Guizhou Provincial Key Laboratory of Pathogenesis and Drug Research on Common Chronic Diseases, Department of Physiology, College of Basic Medicine, Guizhou Medical University, Guiyang, Guizhou Province 550025, China.  Key Laboratory of Ministry of Education for Conservation and Utilization of Special Biological Resources in the Western China, College of Life Science, Ningxia University, Yinchuan 750021, China.

Univ Nebraska Med Ctr, Dept Obstet & Gynecol, Olson Ctr Womens Hlth, Omaha, NE 68198 USA  Nebraska Northwest Iowa VA Med Ctr, Omaha, NE 68105 USA  Wichita State Univ, Dept Biol Sci, Wichita, KS 67260 USA  Univ Nebraska Med Ctr, Dept Biochem & Mol Biol, Omaha, NE 68198 USA

Department of Molecular and Cellular Biology, University of California, Davis, California 95616  §  Department of Biochemistry and Molecular Biology, The Pennsylvania State University, University Park, Pennsylvania 16802  ¶  Department of Chemistry and Biochemistry, Montana State University, Bozeman, Montana 59717

Univ Genoa, Dept Pharm, Med Chem Sect, Sch Med & Pharmaceut Sci, I-16132 Genoa, Italy  Univ Genoa, Dept Expt Med, Sect Gen Pathol, Sch Med & Pharmaceut Sci, I-16132 Genoa, Italy  Univ Genoa, Dept Pharm, Sect Pharmacol & Toxicol, Sch Med & Pharmaceut Sci, I-16147 Genoa, Italy  Univ Parma, Dept Pharm, I-43124 Parma, Italy

Univ Genoa, Sch Med & Pharmaceut Sci, Med Chem Sect, Dept Pharm, Viale Benedetto 15,3, I-16132 Genoa, Italy  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Gen Pathol, Dept Expt Med, Via LB Alberti 2, I-16132 Genoa, Italy  Maastricht Univ, Sch Mental Hlth & Neurosci MHeNS, Dept Psychiat & Neuropsychol, Univ Singel 50, NL-6229 ER Maastricht, Netherlands  Columbia Univ, Taub Inst Res Alzheimers Dis & Aging Brain, Dept Pathol & Cell Biol, New York, NY 10032 USA  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Pharmacol & Toxicol, Dept Pharm, Viale Cembrano 4, I-16147 Genoa, Italy  Inst Biomed Technol & Natl Res Council, Via Fratelli Cervi 93, I-20090 Segrate, MI, Italy  Univ Genoa, Ctr Excellence Biomed Res, Viale Benedetto 15,9, I-16132 Genoa, Italy

Univ Modena & Reggio Emilia, Dept Biomed Metab & Neural Sci, Unit Endocrinol, I-41126 Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, I-41126 Modena, Italy  IRCCS Arcispedale Santa Maria Nuova, Unit Obstet & Gynecol, Reggio Emilia, Italy  Azienda USL, Dept Clin Pathol, Modena, Italy  Univ Modena & Reggio Emilia, Dept Med & Surg Sci Children & Adults, I-41126 Reggio Emilia, Italy  Azienda USL, Dept Med Endocrinol Metab & Geriatr, Modena, Italy

University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy. Electronic address: silvia.franzellitti@unibo.it.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy.  Department of Environmental Science, Baylor University, Waco, TX 76798, USA.  Department of Chemistry and Biochemistry, Baylor University, Waco, TX 76798, USA.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy.

Inst Hosp Mar Invest Med IMIM, Grp Recerca Infancia & Entorn, Barcelona 08003, Spain  Inst Carlos III, Programa RETICS, Red Salud Maternoinfantil & Desarrollo SAMID, Madrid, Spain  Univ Autonoma Barcelona, Dept Pediat Obstet & Ginecol & Med Prevent, Bellaterra, Spain  Serv Pediat, Barcelona, Spain

Univ Lausanne, Dept Pharmacol & Toxicol, Lausanne, Switzerland  Univ Fribourg, Dept Med Physiol, Fribourg, Switzerland  Univ Basel, Dept Pharmaceut Sci, Basel, Switzerland  Aarhus Univ, Dept Biomed, Aarhus, Denmark  INSERM, Paris, France  Univ Lausanne, Natl Ctr Competence Res Kidney Control Homeostasi, Lausanne, Switzerland  Univ Lausanne, Electron Microscopy Facil, Lausanne, Switzerland  Univ Lausanne, Dept Plant Mol Biol, Lausanne, Switzerland  Univ Lausanne, Ophthalm Hosp Jules Gonin, Lausanne, Switzerland

Washington Univ, Sch Med, Dept Internal Med, Div Infect Dis, St Louis, MO 63110 USA  Washington Univ, Sch Med, Dept Internal Med, Div Gastroenterol, St Louis, MO USA  Washington Univ, Sch Med, Div Biol & Biomed Sci, Mol Microbiol & Microbial Pathogenesis Program, St Louis, MO USA  Vet Affairs Med Ctr, John Cochran Div, St Louis, MO USA

9800 Medical Center Drive, National Center for Advancing Translational Sciences, National Institutes of Health, Bethesda, MD 20892-3375, USA.  Sigma-Aldrich Corporation, St. Louis, MO 63103, USA.  Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 10085, China.

Chinese Acad Med Sci CAMS, Inst Lab Anim Sci, Beijing 100021, Peoples R China  Peking Union Med Collage PUMC, Comparat Med Ctr, Beijing 100021, Peoples R China  Univ Maryland, Sch Med, Dept Med, Div Nephrol, Baltimore, MD 21201 USA  Univ Maryland, Sch Med, Dept Physiol, Baltimore, MD 21201 USA

Chinese Acad Sci, Inst Hydrobiol, State Key Lab Freshwater Ecol & Biotechnol, Wuhan, Hubei Province, Peoples R China  Wenzhou Med Univ, Dingli Clin Med Sch, Dept Genet, Wenzhou, Zhejiang, Peoples R China  Huanghuai Univ, Dept Bioengn, Zhumadian, Henan Province, Peoples R China  Wenzhou Med Univ, Sch Optometry & Ophthalmol, Wenzhou, Zhejiang, Peoples R China  Wenzhou Med Univ, Hosp Eye, Wenzhou, Zhejiang, Peoples R China



Toyama Univ, Grad Sch Innovat Life Sci, Dept Mol Neurosci, Toyama 9300194, Japan  Toyama Univ, Grad Sch Med & Pharmaceut Sci, Dept Mol Neurosci, Toyama 9300194, Japan  Toyama Univ, Grad Sch Sci & Technol, Dept Life Sci & Bioengn, Toyama 9308555, Japan  Toyama Univ, Grad Sch Innovat Life Sci, Dept Life Sci & Bioengn, Toyama 9308555, Japan

Barrett Hodgson Univ, Fac Pharm, Dept Basic Med Sci, Karachi, Pakistan  Aga Khan Univ, Dept Biol & Biomed Sci, Med Coll, Karachi, Pakistan  Univ Haripur, Haripur, Khyber Pakhtunk, Pakistan  Capital Univ Sci & Technol, Dept Pharm, Islamabad, Pakistan  Prince Sattam Bin Abdulaziz Univ, Coll Pharm, Dept Pharmacol, Al Kharj 11942, Saudi Arabia

Univ Modena & Reggio Emilia, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Modena, Italy  Univ Modena & Reggio Emilia, Int PhD Sch Clin & Expt Med CEM, Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Modena, Italy  Azienda Osped Univ Modena, Dept Med Specialties, Modena, Italy  Univ Modena & Reggio Emilia, Dept Life Sci, Modena, Italy  Azienda Osped Univ Modena, Dept Lab Med & Pathol Anat, NOCSAE, Modena, Italy  Azienda Unita Sanit Locale IRCCS Reggio Emilia, Dept Obstet & Gynaecol, ASMN, Fertil Ctr, Modena, Italy  Univ Hosp Munster, Cent Lab Facil, Munster, Germany  Univ Tours, IFCE, CNRS, INRA, F-37380 Nouzilly, France  Univ Parma, Dept Med & Surg, Unit Neurosci, Parma, Italy

Univ Modena & Reggio Emilia, NOCSAE, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Via P Giardini 1355, I-41126 Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Via G Campi 287, I-41125 Modena, Italy  Univ Parma, Dept Neurosci, Via Voltuno 39-E, I-43125 Parma, Italy  Azienda USL NOCSAE, Dept Lab Med & Pathol Anat, Via P Giardini 1355, I-41126 Modena, Italy  Alma Mater Univ Bologna, S Orsola Malpighi Hospital, Ctr Appl Biomed Res CRBA, Endocrinol Unit,Dept Med & Surg Sci, Via G Massarenti 9, I-40138 Bologna, Italy  Azienda USL NOCSAE, Dept Med Endocrinol Metab & Geriatr, Via P Giardini 1355, I-41126 Modena, Italy

Univ Balearic Isl, Res Grp Evidence Lifestyles & Hlth, Dept Fundamental Biol & Hlth Sci, Res Inst Hlth Sci IUNICS, Crta Valldemossa,Km 7-5, E-07122 Palma De Mallorca, Spain  Univ Balearic Isl, Res Grp Evidence Lifestyles & Hlth, Dept Nursing & Physiotherapy, Res Inst Hlth Sci IUNICS, Crta Valldemossa,Km 7-5, E-07122 Palma De Mallorca, Spain  Hlth Res Inst Balearic Isl IdISBa, Palma De Mallorca, Spain

Univ Calif San Diego, Scripps Inst Oceanog, La Jolla, CA 92093 USA  Univ Calif San Diego, Dept Pharmacol, San Diego, CA 92103 USA  Univ Alberta, Dept Biol Sci, Edmonton, AB, Canada  Winthrop Univ, Dept Biol, Rock Hill, SC 29733 USA  James Cook Univ, Australian Res Council, Ctr Excellence Coral Reef Studies, Townsville, Qld, Australia  Univ Manchester, Fac Biol Med & Hlth, Div Cardiovasc Sci, Manchester, Lancs, England  Univ Exeter, Dept Biosci, Exeter, Devon, England

Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Centre de Recherches en Cancerologie de Toulouse (CRCT), INSERM Unite Mixte de Recherche UMR-1037, CNRS Equipe de Recherche Labellisee ERL5294, Universite de Toulouse, Toulouse, France.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Computational Chemistry, Janssen Research & Development, Janssen Pharmaceutica N. V., Turnhoutseweg 30, B-2340, Beerse, Belgium.  Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. Felix.Busque@uab.cat.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Bioinformatics, ESCI-Universitat Pompeu Fabra, Passeig Pujades 1, 08003, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Centre de Recherches Sur La Cognition Animale (CRCA), Centre de Biologie Integrative, 9 (CBI), Universite de Toulouse, CNRS, Toulouse, France. je

Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, Saint Louis, MO 63110.  International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDRB), Dhaka, Bangladesh.  Institute of Anatomy, Medical Faculty, University Duisburg-Essen, 45147 Essen, Germany.  Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110; jflecken@wustl.edu.  Molecular Microbiology and Microbial Pathogenesis Program, Division of Biology and Biomedical Sciences, Washington University School of Medicine, St. Louis, MO 63110.  Medicine Service, Veterans Affairs Medical Center, St. Louis, MO 63106.

Drexel University College of Medicine, Department of Pharmacology and Physiology, 245 N 15th Street, NCB 8119, Philadelphia, PA, 19102, USA.  Drexel University College of Medicine, Department of Pharmacology and Physiology, 245 N 15th Street, NCB 8119, Philadelphia, PA, 19102, USA. Pys26@drexel.edu.

Department of Human Nutrition and Metabolism, Hebrew University Medical School, Jerusalem, Israel.  Institute for Drug Research, Hebrew University Faculty of Medicine, Jerusalem, Israel; and.  Section of Endocrinology, Diabetes, and Metabolism, Department of Medicine, University of Illinois at Chicago College of Medicine, Chicago, Illinois.  Department of Human Nutrition and Metabolism, Hebrew University Medical School, Jerusalem, Israel; jacobb@ekmd.huji.ac.il.

Pontifical Catholic Univ Rio Grande do Sul PUCRS, Brain Inst InsCer, Dev Cognit Neurosci Lab, Porto Alegre, RS, Brazil  Louisiana State Univ, Hlth Sci Ctr, Dept Physiol, New Orleans, LA USA  Univ Queensland, Queensland Brain Inst, Brisbane, Qld, Australia  Univ Milan, Dept Pharmacol & Biomol Sci, Milan, Italy

Univ Perugia, Dept Expt Med, Piazzale Gambuli 1, I-06132 Perugia, Italy  Addex Therapeut, Chemin Aulx 14, CH-1228 Geneva, Switzerland  Univ Milano Bicocca, Dept Econ Management & Stat, Piazza Ateneo Nuovo 1, I-20126 Milan, Italy  Univ Modena & Reggio Emilia, Dept Life Sci, Via G Campi 287, I-41100 Modena, Italy

Department of Geriatrics, Respiratory Medicine, Xiangya Hospital, Central South University, Changsha, Hunan, China.  Department of Geriatrics, Respiratory Medicine, Xiangya Hospital, Central South University, Changsha, Hunan, China. qiongch@163.com.  National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Central South University, Changsha, China. qiongch@163.com.

Chinese Acad Sci, Inst Hydrobiol, State Key Lab Freshwater Ecol & Biotechnol, Wuhan, Hubei Province, Peoples R China  Univ Chinese Acad Sci, Beijing, Peoples R China  Univ London Imperial Coll Sci Technol & Med, Microbiol Sect, MRC Ctr Mol Bacteriol & Infect, London, England  Trinity Western Univ, Fac Nat & Appl Sci, Dept Biol, Langley, BC, Canada  E China Univ Sci & Technol, State Key Lab Bioreactor Engn, Shanghai 200237, Peoples R China

Shanghai Diabetes Institute, Shanghai Key Laboratory of Diabetes Mellitus, Shanghai Clinical Centre for Diabetes, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical Research Center, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Department of Bariatric and Metabolic Surgery, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Institute of Metabolism and Regenerative Medicine, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Shanghai Key Laboratory of Regulatory Biology, Institute of Biomedical Sciences and School of Life Sciences, East China Normal University, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center & Shangh

Julius Maximilians Univ Wurzburg, Bioctr, Inst Physiol, Dept Neurophysiol, Rontgenring 9, D-97070 Wurzburg, Germany  Univ Med Ctr Hamburg Eppendorf, Ctr Mol Neurobiol Hamburg, Inst Synapt Physiol, D-20251 Hamburg, Germany  Univ Leipzig, Inst Biol, Dept Anim Physiol, Talstr 33, D-04103 Leipzig, Germany  Univ Leipzig, Carl Ludwig Inst Physiol, Liebigstr 27, D-04103 Leipzig, Germany  Julius Maximilians Univ Wurzburg, Bioctr, Dept Microbiol, D-97074 Wurzburg, Germany

Huazhong Agr Univ, Coll Fisheries, Wuhan, Hubei, Peoples R China  Chinese Acad Sci, Inst Hydrobiol, Freshwater Ecol & Biotechnol, Wuhan, Hubei, Peoples R China  Minist Agr, Key Lab Aquaculture Dis Control, Wuhan, Hubei, Peoples R China  BC Childrens Hosp, Dept Pediat, Res Inst, Vancouver, BC, Canada  Univ British Columbia, Vancouver, BC, Canada

College of Bioengineering, Qilu University of Technology, Jinan, Shandong Province, China.  State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan, Hubei Province, China.  College of Life Science and Technology, Huazhong Agricultural Universitygrid.35155.37, Wuhan, Hubei Province, China.  School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou, Zhejiang Province, China.  School of Marine Science and Engineering, Qingdao Agricultural University, Qingdao, Shandong Province, China.  Laboratory for Marine Biology and Biotechnology, Pilot National Laboratory for Marine Science and Technology, Qingdao, Shandong Province, China.

Washington Univ, Sch Med, Dept Med, Div Infect Dis, St Louis, MO 63110 USA  Washington Univ, Sch Med, Div Biol & Biomed Sci, Mol Microbiol & Mol Pathogenesis Program, St Louis, MO 63130 USA  Vet Affairs Med Ctr, Med Serv, St Louis, MO 63106 USA  Univ Maryland, Sch Med, Inst Genome Sci, Dept Microbiol & Immunol, Baltimore, MD 21201 USA



1Department of Molecular and Cellular Pharmacology, 2Interdisciplinary Stem Cell Institute, 3Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 4Bayer AG, Pharmaceuticals, Cardiology Research, Pharma Research Center, 42096 Wuppertal, Germany. 5Institute of Pharmacy, University Halle-Wittenberg, Halle, Germany. 6Interdisciplinary Stem Cell Institute, Department of Pediatrics, Division of Cardiology, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 7Department of Anesthesia, Critical Care and Pain Medicine, Anesthesia Center for Critical Care Research, Massachusetts General Hospital, Boston, Massachusetts, USA. 8Department of Pharmacology, Hannover Medical School, 30625 Hannover, Germany. 9Interdisciplinary Stem Cell Institute, Department of Medicine, Division of Cardiology, Vascular Biology Institute, Peggy and Harold Katz Family Drug Discovery Center, University of Miami Leonard M. Mill

Memphis Zoo, Dept Res & Conservat, Memphis, TN 38112 USA  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Western Univ Hlth Sci, Coll Vet Med, Pomona, CA USA  Zoo Atlanta, Dept Mammals, Atlanta, GA USA  San Diego Zoo Global, Inst Conservat Res, San Diego, CA USA  Oklahoma City Zoo & Bot Garden, Dept Conservat & Sci, Oklahoma City, OK USA  Mississippi State Univ, Coll Forestry, Dept Wildlife Fisheries & Aquaculture, Starkville, MS USA

Univ Helsinki, Dept Prod Anim Med, Paroninkuja 20, Saarentaus 04920, Finland  Karolinska Inst, Dept Womens & Childrens Hlth, S-17164 Solna, Sweden  Karolinska Univ Hosp, S-17164 Solna, Sweden  Vet Clin Mantsala, Mantymaentie 3, Montsala 04600, Finland  Univ Helsinki, Dept Equine & Small Anim Med, Viikintie 49, Helsinki 00790, Finland

Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, October 6 University, Giza Governorate, Egypt.  Pharmacology and Toxicology Division, Department of Pharmacy, KUT University College, Al Kut, Wasit52001, Iraq.  Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, Ain-Shams University, Cairo, Egypt.  Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, Cairo University, Egypt.

Fujian Agr & Forestry Univ, Coll Life Sci, Dept Appl Chem, Fuzhou 350002, Fujian, Peoples R China  US FDA, Div Analyt Chem, Off Regulatory Sci, Ctr Food Safety & Appl Nutr, College Pk, MD 20740 USA  Soochow Univ, Sch Radiol & Interdisciplinary Sci RAD X, Collaborat Innovat Ctr Radiat Med, Jiangsu Higher Educ Inst, Suzhou 215123, Peoples R China  Univ Maryland, Dept Chem & Biochem, College Pk, MD 20742 USA  US FDA, Ctr Devices & Radiol Hlth, Silver Spring, MD 20993 USA

INRCA Ancona, IRCCS, Translat Res Ctr Nutr & Ageing, Sci & Technol Pole, Via Birarelli 8, I-60121 Ancona, Italy  Univ Parma, Geriatr Clin, Dept Clin & Expt Med, Parma, Italy  Univ Hosp Parma, Parma, Italy  INRCA, Res Hosp Cosenza, Unit Geriatr Pharmacoepidemiol, Cosenza, Italy  INRCA Ancona, Sci Direct, Ancona, Italy

Univ Maryland, Dept Cell Biol & Mol Genet, College Pk, MD 20742 USA  Broad Inst Harvard & MIT, Merkin Inst Transformat Technol Healthcare, Cambridge, MA USA  Harvard Univ, Dept Chem & Chem Biol, Cambridge, MA 02138 USA  Harvard Univ, Howard Hughes Med Inst, Cambridge, MA 02138 USA  Univ Maryland, Fischell Dept Bioengn, College Pk, MD 20742 USA

Department of Bioengineering, University of California, San Diego, La Jolla, CA 92093-0412, USA.  Departments of Physiology and Biophysics, Albert Einstein College of Medicine, Bronx, NY 10461, USA.  Department of Bioengineering, University of California, San Diego, La Jolla, CA 92093-0412, USA. Electronic address: pcabrales@ucsd.edu.

Sapienza Univ Rome, Dept Clin Internal Anesthesiol & Cardiovasc Sci, Rome, Italy  Azienda Sanitaria Locale ASL Roma 1, Rome, Italy  Sapienza Univ Rome, Dept Gen Surg & Surg Special Paride Stefanini, Rome, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  Mediterranea Cardioctr, Naples, Italy

IIS Fdn Jimenez Diaz, Vasc Res Lab, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy & Immunol, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Cardiovasc CIB, Madrid, Spain  Copenhagen Univ Hosp, Gentofte Hosp, Allergy Clin, Hellerup, Denmark  Univ Politecn Madrid, Ctr Plant Biotechnol & Genom UPM INIA, Madrid, Spain  ARADyAL Network RD16 0006 0003, Madrid, Spain  Alfonso X El Sabio Univ, Hosp Cent Cruz Roja, Fac Med, Allergy Unit,Allergoanaesthesia Unit, Madrid, Spain  ARADyAL Network RD16 0006 0033, Madrid, Spain  Hosp Univ Guadalajara, Allergy Unit, Guadalajara, Spain  ARADyAL Network RD16 0006 0023, Madrid, Spain  ARADyAL Network RD16 0006 0013, Madrid, Spain

Univ Granada, Inst Nutr & Food Technol Jose Mataix, Granada, Spain  Univ Granada, Human Nutr PhD Program, Granada, Spain  Univ Granada, Dept Physiol, Granada, Spain  Univ Granada, Dept Biochem & Mol Biol 2, Granada, Spain  Univ Granada, Dept Phys Educ, Granada, Spain  Univ Granada, Fac Hlth Sci, Granada, Spain

Heriot Watt Univ, Sch Energy Geosci Infrastruct & Soc, Edinburgh EH14 4AS, Midlothian, Scotland  Univ Edinburgh, Sch Med, Asthma UK Ctr Appl Res, Usher Inst Populat Hlth Sci & Informat, Edinburgh, Midlothian, Scotland  Univ Aberdeen, Royal Aberdeen Childrens Hosp, Child Hlth, Aberdeen, Scotland  Univ Edinburgh, Sch Med, Usher Inst Populat Hlth Sci & Informat, Ctr Populat Hlth Sci, Edinburgh, Midlothian, Scotland  Edinburgh Hlth Serv Res Unit, Edinburgh, Midlothian, Scotland  Western Gen Hosp, Wellcome Trust Clin Res Facil, Edinburgh, Midlothian, Scotland

Sapienza Univ Rome, Dept Medicosurg Sci & Biotechnol, Corso Repubbl 74, I-04100 Latina, Italy  Mediterranea Cardioctr, Naples, Italy  IRCCS NEUROMED, Pozzilli, Italy  Univ Auckland, Fac Med & Hlth Sci, Sch Populat Hlth, Natl Inst Hlth Innovat, Auckland, New Zealand  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Rome, Italy  San Giovanni Addolorata Hosp, Div Cardiol, Rome, Italy  Ctr Lotta Contro Infarto, Rome, Italy

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Rome, Italy  Sapienza Univ Rome, Dept Mol Med, Rome, Italy  Univ Roma Tor Vergata, Dept Internal Med, Rome, Italy  Univ Brescia, Dept Pediat, Brescia, Italy  Univ Brescia, Inst Mol Med A Nocivelli, Brescia, Italy  Univ Florence, Dept Pediat, Florence, Italy  Univ Bari, Dept Biomed & Evolut Aging, Bari, Italy  Univ Naples Federico II, Dept Pediat, Naples, Italy

Institute of Biochemistry and Cell Biology, National Council of Research (IBBC-CNR), Monterotondo, Italy.  Department of Medical Surgical Sciences and Biotechnologies, Sapienza University, Latina, Italy.  Mediterranea Cardiocentro, Napoli, Italy.  Department of Clinical, Internal Medicine, Anesthesiology and Cardiovascular Sciences, Sapienza University, Rome, Italy.  Department of AngioCardioNeurology, IRCCS Neuromed, Pozzilli, Italy.

Department of Medical-Surgical Sciences and Biotechnologies, Sapienza University of Rome, Corso della Repubblica 79, 04100 Latina, Italy.  Department of Clinical Internal, Anesthesiologic and Cardiovascular Sciences, Sapienza University of Rome, Viale del Policlinico 155, 00161 Rome, Italy.  Mediterranea Cardiocentro, Via Orazio 2, 80122 Napoli, Italy.  Department of Molecular Medicine, Sapienza University of Rome, Viale del Policlinico 155, 00161 Rome, Italy.  IRCCS NeuroMed, Via Atinense 18, 86077 Pozzilli, Italy.

Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA.  Department of Community Health Sciences, King Saud University, Riyadh, Saudi Arabia.  Kellogg Eye Center, University of Michigan, Ann Arbor, MI, 48105, USA.  Department of Pathology, University of Tennessee Medical Center, Knoxville, TN, 37920, USA.  Department of Pathology, University of Alabama at Birmingham, Birmingham, AL, USA.  Tennessee Agricultural Experiment Station, University of Tennessee Institute of Agriculture, Knoxville, TN, 37996-0840, USA.  Graduate School of Genome Science and Technology, University of Tennessee, Knoxville, TN, 37996-0840, USA.  Department of Nutrition, Oklahoma State University, Stillwater, OK, 74078, USA.  Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA. abettaie@utk.edu.  Graduate School of Genome Science and Technology, Universi

Univ Florida, Dept Anim Sci, Gainesville, FL 32611 USA  Univ Fed Parana, BR-80060 Curitiba, PR, Brazil  Univ Fed Mato Grosso, Inst Agr & Environm Sci, BR-78557 Sinop, MT, Brazil  Univ Fed Vicosa, BR-36570 Vicosa, MG, Brazil  Univ Wisconsin Madison, Dept Anim & Dairy Sci, Madison, WI 53706 USA  CJ CheilJedang, BIO Res Inst, Suwon 04560, South Korea

Yonsei Univ, Wonju Coll Med, Dept Environm Med Biol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Global Med Sci, Wonju 26426, South Korea  Anydoctor Hlth Care Co Ltd, 234 Beotkkot Ro, Seoul 08513, South Korea  Mymirae Dermatol Clin, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Hydrogen Skin Res Inst, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Yonsei Univ, Wonju Coll Med, Dept Microbiol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Internal Med, Wonju 26426, South Korea  Yonsei Univ, Inst Poverty Alleviat & Int Dev, 1 Yonseidae Gil, Wonju 26493, Gangwon Do, South Korea



Yokohama City Univ, Grad Sch Med, Dept Immunol, Yokohama, Kanagawa, Japan  Yokohama City Univ, Grad Sch Med, Dept Pediat, Yokohama, Kanagawa, Japan  Yokohama City Univ, Grad Sch Med, Dept Stem Cell & Immune Regulat, Yokohama, Kanagawa, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol, Social Cooperat Program, Dept Inflammol, Tokyo, Japan  Eisai & Co Ltd, Tsukuba Res Labs, Ibaraki, Japan  Grad Univ, Okinawa Inst Sci & Technol, Cell Signal Unit, Okinawa, Japan  Yokohama City Univ, Adv Med Res Ctr, Yokohama, Kanagawa, Japan  RIN Inst Inc, Tokyo, Japan

Univ Calif Davis, Dept Nutr, 3135 Meyer Hall, Davis, CA 95616 USA  Univ Tennessee, Dept Nutr, Knoxville, TN 37996 USA  Univ Alabama Birmingham, Dept Pathol, Birmingham, AL USA  Univ Calif Davis, Dept Mol Biosci, Sch Vet Med, Davis, CA 95616 USA  NIEHS, Div Intramural Res, Durham, NC USA  Univ Calif Davis, Dept Entomol & Nematol, Davis, CA 95616 USA  Univ Calif Davis, Ctr Comprehens Canc, Sacramento, CA 95817 USA  Univ Calif Davis, Div Endocrinol Diabet & Metab, Dept Internal Med, Sacramento, CA 95817 USA

Univ Virginia, Dept Microbiol Immunol & Canc Biol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Div Pulm & Crit Care, Charlottesville, VA 22908 USA  Univ Virginia, Div Nephrol, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Beirne B Carter Ctr Immunol, Charlottesville, VA 22908 USA

Univ Torino, Dept Mol Biotechnol & Hlth Sci, Ctr Mol Biotechnol, Turin, Italy  Univ Torino, Dept Med Sci, Mol Biotechnol Ctr, Corso Dogliotti 14, I-10126 Turin, Italy  Univ Fed Rio de Janeiro, Carlos Chagas Filho Inst Biophys, Rio De Janeiro, Brazil  FLI, Leibniz Inst Aging, Beutenbergstr, Jena, Germany  Univ Torino, Human Genet Fdn, Turin, Italy  Brown Univ, Rhode Isl Hosp, Div Hematol Oncol, Providence, RI USA

Univ Calif San Francisco, San Francisco Dept Vet Affairs Med Ctr, Dept Med, San Francisco, CA 94143 USA  Univ Calif San Francisco, San Francisco Dept Vet Affairs Med Ctr, Dept Radiol, San Francisco, CA 94143 USA  Univ Calif San Francisco, San Francisco Dept Vet Affairs Med Ctr, Dept Surg, San Francisco, CA 94143 USA

Shanghai Univ Tradit Chinese Med, Dept Nephrol, Putuo Hosp, Shanghai, Peoples R China  Shanghai Univ Tradit Chinese Med, Lab Renal Dis, Putuo Hosp, Shanghai, Peoples R China  Johns Hopkins Univ, Sch Med, Dept Anesthesiol, Baltimore, MD USA  Johns Hopkins Univ, Sch Med, Dept Crit Care Med, Baltimore, MD USA

Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  KI for Health Science and Technology (KIHST), Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Internal Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  BK21 Four Project, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  Graduate School of Nanoscience and Technology, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Pathology, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  Institute of Tissue Regeneration, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  eylee@sch.ac.kr.

Univ Alcala, Dept Syst Biol, Madrid, Spain  Inst Salud Carlos III, IRYCIS, IRSIN, Madrid, Spain  Inst Salud Carlos III, REDinREN, Madrid, Spain  Univ Alcala, Dept Med, Madrid, Spain  Hosp Univ Principe Asturias, Dept Nephrol Sect & Res Fdn, Madrid, Spain  Univ Granada, Dept Anat Patol & Hist Ciencia, Granada, Spain

Univ Paris 05, Univ Paris 06, Sorbonne Univ, INSERM,UMR S1138,Cordeliers Res Ctr,Sorbonne Pari, Paris, France  Univ Paris 06, Sorbonne Univ, UMR S1155, Paris, France  Hop Tenon, INSERM, UMR S1155, F-75970 Paris, France  Heidelberg Univ, Med Fac Mannheim, Med Res Ctr, Mannheim, Germany  Natl Genotyping Ctr, Evry, France  Univ Paris 06, Pitie Salpetriere Hosp, Inst Cardiometab & Nutr, Paris, France

Jilin Univ, Hosp 2, Changchun 130023, Jilin, Peoples R China  Univ Kentucky, Coll Med, Ctr Res Environm Dis, Lexington, KY 40506 USA  Univ Kentucky, Grad Ctr Toxicol, Coll Med, Lexington, KY 40536 USA  Univ Kentucky, Coll Med, Div Cardiovasc Med, Lexington, KY USA  Univ Kentucky, Coll Med, Grad Ctr Nutr Sci, Lexington, KY USA  Univ Texas Hlth Sci Ctr Tyler, Ctr Biomed Res, Tyler, TX USA

Shanghai Univ Tradit Chinese Med, Putuo Hosp, Lab Renal Dis, Shanghai, Peoples R China  Shanghai Univ Tradit Chinese Med, Putuo Hosp, Dept Nephrol, Shanghai, Peoples R China  Shanghai Univ Tradit Chinese Med, Putuo Hosp, Expt Res Ctr, Shanghai, Peoples R China  Fudan Univ, Sch Pharm, Dept Pharmacol, Shanghai, Peoples R China

Kyung Hee Univ, Grad Sch, Coll Korean Med, Dept Pharmacol, 26 Kyungheedae Ro, Seoul 02447, South Korea  LG Household & Healthcare Res Pk, Daejeon 34114, South Korea  Hoseo Univ, Dept Food Sci & Technol, 20 Hoseo Ro,79 Beon Gil, Asan 31499, Chungcheongnam, South Korea  Hoseo Univ, Res Inst Basic Sci, 20 Hoseo Ro,79 Beon Gil, Asan 31499, Chungcheongnam, South Korea

Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Fac Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Fetomaternal Med Sci, Dept Community Med Support, Tohoku Med Megabank Org, Sendai, Miyagi 9808574, Japan

Brigham & Womens Hosp, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA  Seoul Natl Univ, Dept Agr Biotechnol, Seoul 08826, South Korea  Seoul Natl Univ, Res Inst Agr & Life Sci, Seoul 08826, South Korea  Seoul Natl Univ, Coll Vet Med, Toxicol Lab, Seoul 08826, South Korea  Harvard Med Sch, Wyss Inst Biol Inspired Engn, Boston, MA 02115 USA  Seoul Natl Univ, Coll Vet Med, Pathol Lab, Seoul 08826, South Korea  Grad Sch Convergence Sci & Technol, Suwon 16229, South Korea  Seoul Natl Univ, Grad Grp Tumor Biol, Seoul 03080, South Korea  Seoul Natl Univ, Adv Inst Convergence Technol, Suwon 16229, South Korea  Seoul Natl Univ, Inst GreenBio Sci Technol, Pyeongchang 25354, South Korea

Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; M2rlab-XCELL, 28010 Madrid, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain.  Servicio de Anatomia Patologica, CDB, Hospital Clinic, 08036 Barcelona, Spain.  Nefrologia i Trasplantament Renal, Hospital Clinic, Universidad de Barcelona, 08036 Barcelona, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; CIBER-BBN, Networking Center on Bioengineering, Biomaterials and Nanomedicine,

Department of Applied Physiology and Kinesiology, University of Florida, Gainesville, Florida.  Division of Vascular Surgery and Endovascular Therapy, University of Florida, Gainesville, Florida.  Malcom Randall Veterans Affairs Medical Center, Gainesville, Florida.  Center for Exercise Science, University of Florida, Gainesville, Florida.

Kyung Hee Univ, Grad Sch, Dept Pharmacol, Coll Korean Med, Seoul 02447, South Korea  LG Household & Healthcare Res Pk, Daejeon 34114, South Korea  Kyung Hee Univ, Dept Physiol, Coll Med, Seoul 02447, South Korea  Hoseo Univ, Dept Food Technol, Asan 31499, South Korea  Hoseo Univ, Inflammatory Dis Res Ctr, Asan 31499, South Korea

Department of Applied Physiology and Kinesiology, University of Florida, Gainesville, Fla.  Division of Vascular Surgery and Endovascular Therapy, University of Florida, Gainesville, Fla.  Malcolm Randall Veteran Affairs Medical Center, Gainesville, Fla.  Center for Exercise Science, University of Florida, Gainesville, Fla.

Yokohama City Univ, Grad Sch Med, Dept Stem Cell & Immune Regulat, Kanazawa Ku, 3-9 Fukuura, Yokohama, Kanagawa 2360004, Japan  Nippon Med Sch, Grad Sch Med, Dept Allergy & Rheumatol, Tokyo, Japan  Yokohama City Univ, Dept Mol Pathol, Grad Sch Med, Yokohama, Kanagawa, Japan  Kyorin Univ, Dept Pathol, Sch Med, Tokyo, Japan  Tohoku Univ, Dept Biochem, Sch Med, Sendai, Miyagi, Japan  Tohoku Univ, Ctr Regulatory Epigenome & Dis, Sch Med, Sendai, Miyagi, Japan

Comenius Univ, Fac Med, Inst Mol Biomed, Sasinkova 4, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Natl Inst Childrens Dis, Dept Pediat, Bratislava, Slovakia  Slovak Acad Sci, Dept Mol Oncol, Canc Res Inst, Biomed Res Ctr, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Physiol, Bratislava, Slovakia  Rhein Westfal TH Aachen, Inst Pathol, Univ Clin, Aachen, Germany  Rhein Westfal TH Aachen, Dept Nephrol, Univ Clin, Aachen, Germany  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava, Slovakia

Univ Texas MD Anderson Canc Ctr, Dept Mol & Cellular Oncol, 1515 Holcombe Blvd,Unit 108, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Expt Therapeut, Div Canc Med, Houston, TX 77030 USA  Univ Texas Hlth Sci Ctr Houston, McGovern Med Sch, Dept Biochem & Mol Biol, Houston, TX 77030 USA  Baylor Coll Med, Adv Technol Core, Houston, TX 77030 USA  Baylor Coll Med, Dept Mol & Cell Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Syst Biol, Grad Sch Biomed Sci, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Grad Sch Biomed Sci, Program Canc Biol, Houston, TX 77030 USA  China Med Univ, Grad Inst Canc Biol, Taichung, Taiwan  China Med Univ, Ctr Mol Med, Taichung, Taiwan  Univ Texas MD Anderson Canc Ctr, Div Internal Med, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNAs, Houston, TX 77030 USA

NHC Key Laboratory of Hormones and Development, Tianjin Key Laboratory of Metabolic Diseases, Chu Hsien-I Memorial Hospital & Tianjin Institute of Endocrinology, Tianjin Medical University, Tianjin.  Tianjin Medical Devices Quality Supervision and Testing Center, Tianjin, China.  Institute of Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin, China.

1 Postgraduate Program in Pharmaceutical Sciences, State University of Maringa, Maringa, Brazil.  2 Department of General Pathology, State University of Londrina, Londrina, Brazil.  3 Department of Biomedicine, UniCesumar, Maringa, Brazil.  4 Department of Morphological Sciences, State University of Maringa, Maringa, Brazil.

Division of Metabolism, Endocrinology, and Nutrition, Department of Medicine (Y.M., M.S.-A., S.B., F.K., C.-C.H., V.K., J.T., J.E.K., B.S., K.E.B.), University of Washington, Seattle.  Now with: Division of Cardiovascular Medicine and Nephrology, Department of Internal Medicine, Faculty of Medicine, University of Miyazaki, Miyazaki, Japan (Y.M.).  Division of Pulmonary, Critical Care, and Sleep Medicine (S.A.G.), University of Washington, Seattle.  Department of Medicine, David Geffen School of Medicine, University of California Los Angeles (E.D.A.).  Mitochondria and Metabolism Center, Department of Anesthesiology and Pain Medicine (R.T.), University of Washington, Seattle.  Department of Laboratory Medicine and Pathology (K.E.B.), University of Washington, Seattle.

The Center for Cell Clearance, University of Virginia, Charlottesville, VA, USA; Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA, USA; Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Preemptive Food Research Center (PFRC), Gifu University Institute for Advanced Study, Gifu, Japan. Electronic address: Sho.Morioka@virginia.edu.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Department of Parasitology and Infectious Diseases, Gifu University Graduate School of Medicine, Gifu, Japan.  Division of Immunobiology, Department of Pathology and Immunology, W

Research and Development, Matsutani Chemical Industry Co., Ltd, Itami City, Hyogo, Japan.  Department of Cardiorenal and Cerebrovascular Medicine, Faculty of Medicine, Kagawa University, Miki, Kagawa, Japan.  International Institute of Rare Sugar Research and Education & Faculty of Agriculture, Kagawa University, Miki, Kagawa, Japan.

Tohoku Univ, Tohoku Med Megabank Org, Dept Community Med Support, Sendai, Miyagi, Japan  Tohoku Univ, Grad Sch Med, Div Nephrol Endocrinol & Vasc Med, Sendai, Miyagi, Japan  Tohoku Univ, Grad Sch Pharmaceut Sci, Div Clin Pharmacol & Therapeut, Sendai, Miyagi, Japan  Fac Pharmaceut Sci, Sendai, Miyagi, Japan

Kuju Agricultural Research Center, Graduate School of Agriculture, Kyushu University, Oita, 878-0201, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan. hirokuni.miyamoto@riken.jp.  Japan Eco-Science (Nikkan Kagaku) Co., Ltd., Chiba, 260-0034, Japan. hirokuni.miyamoto@riken.jp.  Sermas, Co., Ltd., Chiba, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN BioResource Research Center, Ibaraki, 305-0074, Tsukuba, Japan.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan.  RIKEN Center for Sustainable Resource Science, Yokohama, Kanagawa, 230-0045, Japan.  Research Center for Agricultural Information Technology, National Agriculture and Food Research Organization, Tsukuba, Ibaraki, 305-0856, Japan.  Sermas, Co., Ltd., Chiba, 271-8501, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan.  Japan Eco-Science (Nikkan Ka

Univ Washington, Dept Pediat, Seattle, WA 98195 USA  Univ Washington, Dept Lab Med & Pathol, Seattle, WA 98195 USA  Seattle Childrens Res Inst, Ctr Dev Biol & Regenerat Med, Seattle, WA 98105 USA  Seattle Childrens Res Inst, Ctr Integrated Brain Res, Seattle, WA 98105 USA  Seattle Childrens Res Inst, Ctr Immun & Immunotherapies, Seattle, WA 98105 USA  Univ Washington, Dept Environm & Occupat Hlth, Seattle, WA 98195 USA  Univ Washington, Inst Stem Cell & Regenerat Med, Seattle, WA 98195 USA  Lightspeed Microscopy Inc, Seattle, WA USA



Kagawa Univ, Div Nephrol & Dialysis, Dept Cardiorenal & Cerebrovasc Med, Fac Med, 1750-1 Ikenobe, Miki, Kagawa 7610793, Japan  Kagawa Univ, Fac Med, Dept Immunol, Miki, Kagawa 7610793, Japan  Yokkaichi Nursing & Med Care Univ, Dept Med Technol, Sch Nursing & Med Care, 1200 Kayo Cho, Yokaichi, Mie 5128045, Japan

Sungkyunkwan Univ, Stem Cell & Regenerat Med Inst, Div Nephrol, Dept Med,Samsung Med Ctr,Sch Med, Seoul, South Korea  Sungkyunkwan Univ, Dept Pathol, Samsung Med Ctr, Sch Med, Seoul, South Korea  Medipost Co, R&D Ctr, Biomed Res Inst, Gyeonggi Do, South Korea  Natl Police Hosp, Dept Med, Seoul, South Korea  Chungbuk Natl Univ Hosp, Dept Internal Med, Cheongju, South Korea

Scarl Univ Torino, Soc Gest Incubatore Imprese & Trasferimento Tecno, 2i3T, Turin, Italy  Univ Torino, Mol Biotechnol Ctr, Turin, Italy  Mimetas BV, Leiden, Netherlands  Univ Torino, Dept Mol Biotechnol & Hlth Sci, Turin, Italy  Human Genet Fdn, Mol & Genet Epidemiol Unit, Turin, Italy  Univ Torino, Regina Margherita Childrens Hosp, Dept Pediat, Turin, Italy  Univ Torino, Liver Transplantat Ctr, Turin, Italy  Unicyte AG, Oberdorf, NW, Switzerland  Univ Torino, Dept Med Sci, Corso Dogliotti 14, I-10126 Turin, Italy

Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Integrat Genom, Tohoku Med Megabank Org, Sendai, Miyagi 9808573, Japan  Kyushu Univ, Innovat Ctr Med Redox Nav, Fukuoka 8128582, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Div Fetomaternal Med Sci, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Oncol Pharm Practice & Sci, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Integrat Renal Replacement Therapy, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Med Sci, Grad Sch Biomed Engn, Sendai, Miyagi 9808574, Japan  Shubun Univ, Ichinomiya 4910938, Japan

siRNAgen Therapeut, Daejeon 34302, South Korea  Bioneer Corp, 8-11 Munpyeongseo Ro, Daejeon 34302, South Korea  Soonchunhyang Univ, Dept Pathol, Cheonan Hosp, Cheonan 31151, South Korea  Soonchunhyang Univ, Dept Internal Med, Cheonan Hosp, 31 Soonchunhyang 6 Gil, Cheonan 31151, South Korea  Soonchunhyang Univ, Coll Med, Inst Tissue Regenerat, Cheonan 31151, South Korea  Soonchunhyang Univ, Coll Med, BK21 FOUR Project, Cheonan 31151, South Korea

Oslo Univ Hosp, Expt Med Res Inst, Oslo, Norway  Univ Oslo, N-0407 Oslo, Norway  Univ Oslo, KG Jebsen Cardiac Res Ctr, N-0407 Oslo, Norway  Univ Oslo, Ctr Heart Failure Res, N-0407 Oslo, Norway  Bjorknes Coll, Oslo, Norway  Univ Oslo, Ulleval Hosp, Dept Cardiothorac Surg, N-0407 Oslo, Norway  Harvard Univ, Sch Med, Dept Genet, Boston, MA USA

Univ Florida, Dept Appl Physiol & Kinesiol, Coll Hlth & Human Performance, Gainesville, FL USA  Univ Florida, Dept Phys Therapy, Coll Publ Hlth & Hlth Profess, Gainesville, FL USA  Univ Florida, Ctr Exercise Sci, Coll Hlth & Human Performance, Gainesville, FL USA  Univ Florida, Coll Med, Dept Surg, Div Vasc Surg & Endovasc Therapy, Gainesville, FL USA  Malcom Randall Vet Affairs Med Ctr, Gainesville, FL USA

Univ S Florida, Morsani Coll Med, USF Hlth Heart Inst, Tampa, FL 33620 USA  Univ S Florida, Dept Cell Biol Microbiol & Mol Biol, Tampa, FL 33620 USA  Univ S Florida, Dept Comparat Med, Tampa, FL 33620 USA  Washington Univ St Louis, Dept Pathol & Immunol, St Louis, MO USA  Washington Univ St Louis, Dept Med, St Louis, MO USA  H Lee Moffitt Canc Ctr & Res Inst, Tampa, FL USA  James A Haley Vet Hosp, Res Serv, Tampa, FL 33612 USA

Morinaga Milk Ind Co Ltd, Wellness & Nutr Sci Inst, 5-1-83 Higashihara, Zama, Kanagawa 2528583, Japan  Hokkaido Univ, Inst Promot Business Reg Collaborat, Ctr Food & Med Innovat Promot, Kita Ku, Kita 21,Nishi 11, Sapporo, Hokkaido 0010021, Japan  Hokkaido Univ, Grad Sch Med, Dept Obstet & Gynecol, Kita Ku, Kita 15,Nishi 7, Sapporo, Hokkaido 0608648, Japan

Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia pdwinte@emory.edu.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Wallace H Coulter Department of Biomedical Engineering, Emory University School of Medicine, Atlanta, Georgia.  Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.

Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Fac Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Univ N Carolina, Div Hematol, Dept Med, UNC Blood Res Ctr, Chapel Hill, NC 29599 USA  JR Sendai Hosp, Sendai, Miyagi, Japan  Katta Publ Gen Hosp, Shiroishi, Japan

School of Biomedical Sciences and Engineering, South China University of Technology, Guangzhou International Campus, Guangzhou, 511442, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    National Engineering Research Center for Tissue Restoration and Reconstruction, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Guangdong Provincial Key Laboratory of Biomedical Engineering, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Key Laboratory of Biomedical Materials and Engineering of the Ministry of Education, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang

Kyungpook Natl Univ Hosp, BioMed Res Inst, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Kyungpook Natl Univ Hosp, Sch Med, Dept Urol, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Chilgok Hosp, Sch Med, Dept Urol, 807 Hoguk Ro, Daegu 41404, South Korea  CHA Univ, Dept Biomed Sci, 335 Pangyo Ro, Seongnam Si 13488, Gyeonggi, South Korea  Yeungnam Univ, Med Ctr, Dept Lab Anim Res Support Team, 170 Hyunchung Ro, Daegu 42415, South Korea  Cent Hosp, Dept Pathol, 480 Munsu Ro, Ulsan 44667, South Korea  Yeungnam Univ, Coll Med, Dept Urol, 170 Hyunchung Ro, Daegu 42415, South Korea

Univ Georgia, Dept Chem, Athens, GA 30602 USA  Univ North Carolina Chapel Hill, Dept Radiol, Chapel Hill, NC 27599 USA  Univ North Carolina Chapel Hill, Biomed Res Imaging Ctr, Chapel Hill, NC 27599 USA  Univ Georgia, Dept Pathol, Coll Vet Med, Athens, GA 30602 USA  Univ Georgia, Dept Pharmaceut & Biomed Sci, Coll Pharm, Athens, GA 30602 USA

Taneja College of Pharmacy, University of South Florida, Tampa, FL 33620, USA.  Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Division of Rheumatology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Medicine, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Pathology and Immunology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Morsani College of Medicine, University of South Florida, Tampa, FL 33620, USA.  Department of Biomedical Engineering, Washington University in St. Louis, St. Louis, MO 63130, USA.    Hua Pan  hpan@wustl.edu

Univ S Florida, Dept Pharmaceut Sci, Taneja Coll Pharm, Tampa, FL 33612 USA  Univ S Florida, USF Hlth Heart Inst, Tampa, FL 33602 USA  Washington Univ, Dept Med, Sch Med, St Louis, MO 63110 USA  Duke Univ, Sch Med, Durham, NC 27708 USA  John Cochran Vet Affairs Med Ctr, St Louis, MO 63106 USA  Altamira Therapeut Inc, Dover, DE 19901 USA

Univ Queensland, Sch Vet Sci, Cetacean Ecol & Acoust Lab, Gatton, Qld 4343, Australia  Univ Queensland, Sch Agr & Food Sci, Wildlife Endocrinol Lab, Gatton, Qld 4343, Australia  SeaWorld Australia, Gold Coast, Qld 4217, Australia  Univ Queensland, Sch Vet Sci, Garton, Qld 4343, Australia  Univ Queensland, Australian Inst Bioengn & Nanotechnol, St Lucia, Qld, Australia

112 Withycombe Hall, Department of Animal and Rangeland Sciences, Oregon State University, Corvallis, USA.  2USDA, ARS, U.S. Meat Animal Research Center, Livestock Biosystems Unit, Clay Center, NE, USA.  3Eunice Kennedy Shriver National Institute of Child Health and Human Development, Bethesda, MD, USA.

Univ Virginia, Robert Berne Cardiovasc Res Ctr, Ctr Skeletal Muscle Res, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Mol Physiol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biol Phys, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biomed Engn, Charlottesville, VA USA  Univ Virginia, Dept Surg, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  Cent S Univ, Xiangya Hosp, Dept Cardiol, 87 Xiangya Rd, Changsha 410008, Hunan, Peoples R China  Dalian Med Univ, Dept Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Dalian Med Univ, Inst Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Nanjing Med Univ, Affiliate Hosp 1, Dept Infect Dis, 300 Guangzhou Rd, Nanjing 210029, Jiangsu, Peoples R China  Natl Jewish Hlth, Dept Med, Div Pulm Med, Denver, CO USA

Univ Kentucky, Ctr Res Environm Dis, Lexington, KY 40536 USA  Univ Texas Hlth Sci Ctr Tyler, Ctr Biomed Res, Tyler, TX 75708 USA  Sichuan Univ, West China Hosp Stomatol, State Key Lab Oral Dis, Chengdu 610041, Peoples R China  Univ Kentucky, Coll Med, Grad Ctr Nutr Sci, Lexington, KY 40536 USA  Univ Kentucky, Div Cardiovasc Med, Lexington, KY 40536 USA  Univ Kentucky, Grad Ctr Toxicol, Lexington, KY 40536 USA

Hans Knoell Inst, Leibniz Inst Nat Prod Res & Infect Biol, Res Grp Microbial Immunol, Beutenbergstr 11a, Jena, Germany  Univ Wurzburg, Dept Bioinformat, Bioctr, Wurzburg, Germany  Univ Calif Los Angeles, Lundquist Inst Biomed Innovat, David Geffen Sch Med, Harbor UCLA Med Ctr, Los Angeles, CA USA  Univ Wurzburg, Inst Hyg & Microbiol, Wurzburg, Germany  Dept Mol Biol, Lab Dr Wisplinghoff, Horbeller Str 18-20, Cologne, Germany  Univ Leipzig, Inst Immunol, Coll Vet Med, Ctr Biotechnol & Biomed BBZ,Mol Pathogenesis, Deutsch Pl 5, Leipzig, Germany

Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, 81108 Bratislava, Slovakia.  Department of Paediatrics, National Institute of Children's Diseases and Faculty of Medicine, Comenius University in Bratislava, 83340 Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, 5021 Bergen, Norway.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, 81108 Bratislava, Slovakia.

Goryeb Childrens Hosp Atlantic Hlth, Dept Pediat, Morristown, NJ 07960 USA  Rutgers Canc Inst New Jersey, Div Pediat Hematol Oncol, 195 Little Albany St,4512, New Brunswick, NJ 08903 USA  Rutgers State Univ, Robert Wood Johnson Med Sch, Rutgers Grad Program Cellular & Mol Pharmacol, New Brunswick, NJ USA  Rutgers State Univ, Rutgers Canc Inst New Jersey, New Brunswick, NJ USA



Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Respiratory Medicine, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Diagnosis and Treatment of Chronic Kidney Diseases, Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine, Nanchang 330096, Jiangxi, China.  Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China. Electronic address: xiaoxiao.wan@outlook.com.

Univ Alcala, Fac Med, Dept Syst Biol, Physiol Unit, Madrid 28805, Spain  Inst Reina Sofia Invest Renal, Madrid, Spain  Inst Salud Carlos III, REDinREN, Madrid, Spain  Univ New Mexico, Hlth Sci Ctr, Dept Cell Biol & Physiol, Vasc Physiol Grp, Albuquerque, NM 87131 USA  Hosp Principe Asturias, Biomed Res Fdn, Madrid, Spain  Hosp Principe Asturias, Nephrol Dept, Madrid, Spain

Hosp Reg Univ Malaga, Inst Invest Biomed Malaga IBIMA, UGC Endocrinol & Nutr, Malaga 29009, Spain  Emerald Hlth Biotechnol, Cordoba, Spain  Symrise AG, Holzminden, Germany  IBIMA, Microscopy Platform, Malaga, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol,CIBERNED, Madrid, Spain  IRYCIS, Madrid, Spain  VivaCell Biotechnol GmbH, Dezlingen, Germany  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Madrid, Spain  Inst Maimonides Invest Biomed Cordoba, Cordoba, Spain  Univ Cordoba, Dept Biol Celular Fisiol & Inmunol, Cordoba 14004, Spain  Hosp Univ Reina Sofia, Cordoba, Spain

Department of Physiology, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Anatomy, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Biochemistry, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Systems Biology, The University of Texas MD Anderson Cancer Center, Houston, TX 77030, USA.

Department of Biomedical Science and Engineering, Gwangju Institute of Science and Technology, Gwangju 61005, Republic of Korea.  CNCure Biotech, Hwasun 58128, Republic of Korea.  Department of Cardiovascular Medicine, Regional Cardiocerebrovascular Center, Wonkwang University Hospital, Iksan 54538, Republic of Korea.

Department of Surgery, SUNY Upstate Medical University, 750 E Adams St., Suite 8141, Syracuse, NY, 13210, USA.  Yantai Yuhuangding Hospital, No 20 Yuhuangding East Road, Yantai, 264000, Shandong Province, China.  Department of Medicine, SUNY Upstate Medical University, Syracuse, NY, 13210, USA.  Department of Surgery, SUNY Upstate Medical University, 750 E Adams St., Suite 8141, Syracuse, NY, 13210, USA. cooneyr@upstate.edu.

Division of Nephrology and Hypertension, Mayo Clinic, Rochester, Minnesota.  Urology Department, Urology Research Institute, Organ Transplantation Center, West China Hospital, Sichuan University, Sichuan, China.  Department of Cardiovascular diseases, Mayo Clinic, Rochester, Minnesota.

Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand.  Charoen Pokphand Foods Public Company Limited, Bangkok, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand.  Intervet (Thailand) Ltd., South Sathorn Rd., Yannawa, Sathorn, Bangkok, 10120, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand. Electronic address: Padet.t@chula.ac.th.

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Lab Chem Anal, B-9820 Merelbeke, Belgium  Pairi Daiza Fdn, B-7940 Brugelette, Belgium  Leibniz Inst Zoo & Wildlife Res, Dept Reprod Biol, PF 700430, D-10324 Berlin, Germany  RZSS Edinburgh Zoo, 134 Corstorphine Rd, Edinburgh EH12 6TS, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh EH11 4BN, Midlothian, Scotland  BHF Univ Edinburgh, Queens Med Res Inst, Ctr Cardiovasc Sci, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland

Univ Minnesota, Dept Expt & Clin Pharmacol, Minneapolis, MN 55455 USA  Makerere Univ John Hopkins Univ Res Collaborat, Kampala, Uganda  Univ Minnesota, Dept Surg, Minneapolis, MN 55455 USA  Univ Witwatersrand, Sch Clin Sci, Durban, South Africa  Univ North Carolina Chapel Hill, Div Pharmacotherapy & Expt Therapeut, Chapel Hill, NC USA  Johns Hopkins Univ, Dept Pathol, Baltimore, MD USA  Johns Hopkins Univ, Dept Med, Baltimore, MD USA  Makerere Univ, Dept Coll Hlth Sci, Kampala, Uganda

Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA. Electronic address: kozlowski@stlzoo.org.  Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA.  University of Kentucky, Lexington, KY 40506, USA.  Ungulate Department, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA.  Saint Louis Zoo WildCare Park, Saint Louis Zoo, 12385 Larimore Rd, Saint Louis, MO 63138, USA.

Univ Sao Paulo, Inst Biosci, Dept Physiol, BR-05508090 Sao Paulo, SP, Brazil  Sao Paulo State Univ, Coll Agr & Vet Sci, Dept Anim Morphol & Physiol, BR-14884900 Jaboticabal, SP, Brazil  Natl Inst Sci & Technol Comparat Physiol, INCT Fisiol Comparada, Jaboticabal, Brazil  No Arizona Univ, Dept Biol Sci, Ctr Bioengn Innovat, Box 5640, Flagstaff, AZ 86011 USA

Chinese Peoples Liberat Army Gen Hosp, Anesthesia & Operat Ctr, Beijing 100853, Peoples R China  Beijing Mil Command, Gen Hosp, Dept Anesthesiol, Beijing 100700, Peoples R China  Chinese Peoples Liberat Army, Air Force Gen Hosp, Dept Neurosurg, Beijing 100142, Peoples R China  Chengde Mdical Univ, Affiliated Hosp, Dept Anesthesiol, Chengde 067000, Peoples R China

Inst Politecn Nacl, Ctr Invest & Estudios Avanzados, Dept Toxicol, Av Inst Politecn Nacl 2508, Mexico City 07360, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Med Genom & Toxicol Ambiental, Mexico City, DF, Mexico  Hosp Gen Mexico City, Serv Cardiol, Mexico City, DF, Mexico  Inst Politecn Nacl, Dept Biociencias & Ingn, Ctr Interdisciplinario Invest & Estudios Medio Am, Mexico City, DF, Mexico  Claustro Univ Chihuahua, Direcc Invest & Posgrad, Chihuahua, Mexico

Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Omaha, NE USA  North South Univ, Dept Pharmaceut Sci, Dhaka, Bangladesh  BRAC Univ, Dept Pharm, Dhaka, Bangladesh  Seoul Natl Univ, Seoul, South Korea  Washington Univ, Sch Med St Louis, St Louis, MO USA  East West Univ, Dept Pharm, Dhaka, Bangladesh

Univ Warwick, Warwick Med Sch, Div Biomed Sci, Cell & Dev Biol, Warwick CV2 2DX, England  GlaxoSmithKline, Clin Pharmacol Modeling & Simulat, King Of Prussia, PA 19406 USA  Univ Hosp Coventry & Warwickshire, Matern Directorate, Coventry CV2 2DX, W Midlands, England  Trevena Inc, Clin Dev & Quantitat Sci, Chesterbrook, PA USA

Gannan Med Univ, Affiliated Hosp 1, Hematol Dept, Ganzhou, Jiangxi, Peoples R China  Jinggangshan Univ, Affiliated Hosp, Hematol Dept, Jian, Jiangxi, Peoples R China  Gannan Med Univ, Coll Pharm, Ganzhou 341000, Jiangxi, Peoples R China  Gannan Med Univ, Affiliated Hosp 1, Qual Control Dept, Ganzhou 341000, Jiangxi, Peoples R China

Columbia Univ Coll Phys & Surg, Dept Physiol & Cellular Biophys, Clyde & Helen Wu Ctr Mol Cardiol, New York, NY 10032 USA  Montpellier Univ, PhyMedExp, INSERM, CNRS,CHRU Montpellier, F-34295 Montpellier, France  Philadelphia Coll Osteopath Med, Dept Biomed Sci, Philadelphia, PA USA  Montpellier Univ, Med Intens Care Unit, F-34295 Montpellier, France  Montpellier Univ, Hlth Care Ctr, F-34295 Montpellier, France  Montpellier Univ, St Eloi Dept Anesthesiol & Crit Care Med, F-34295 Montpellier, France  Montpellier Univ, Arnaud de Villeneuve Physiol Dept, F-34295 Montpellier, France

Natl Univ Ireland Univ Coll Cork, Dept Pharmacol & Therapeut, Sch Med, Sch Pharm, Cork, Ireland  Univ Leipzig, Dept Obstet, D-04109 Leipzig, Germany  Univ Leipzig, Dept Pediat Surg, D-04109 Leipzig, Germany  Heidelberg Univ, Inst Expt & Clin Pharmacol & Toxicol, Med Fac Mannheim, Mannheim, Germany  Univ Bonn, Dept Internal Med 1, Bonn, Germany  Intelligent Pharma SL, Computat Chem Dept, Barcelona, Spain

Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Graduate Institute of Clinical Medical Sciences, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Department of Anesthesiology, Chang Gung Memorial Hospital, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Chinese Herbal Medicine Research Team, Healthy Aging Research Center, Chang Gung University, Taoyuan 333, Taiwan.  School of Pharmacy, College of Pharmacy, China Medical University, Taichung 404, Taiwan; Chinese Medicine Research and Development Center and Center for Molecular Medicine, China Medical University Hospital, Taichung 404, Taiwan.  Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung 807, Taiwan; Cancer Center, Kaohsiung Medical University Hospital

Chinese Acad Sci, South China Inst Stem Cell Biol & Regenerat Med, Guangzhou Inst Biomed & Hlth, CAS Key Lab Regenerat Biol, Guangzhou 510630, Peoples R China  Chinese Acad Sci, South China Inst Stem Cell Biol & Regenerat Med, Guangdong Prov Key Lab Stem Cell & Regenerat Med, Guangzhou Inst Biomed & Hlth, Guangzhou 510630, Peoples R China  Univ Chinese Acad Sci, Beijing 100049, Peoples R China  Guangzhou Med Univ, GIBH GMU Joint Sch Biol Sci, Guangzhou 511436, Peoples R China  Guangzhou Regenerat Med & Hlth Guangdong Lab, Guangzhou 510005, Peoples R China

Chinese Acad Sci, Shenzhen Inst Adv Technol, Shenzhen Key Lab Neuropsychiat Modulat, CAS Ctr Excellence Brain Sci, Shenzhen 518055, Peoples R China  Chinese Acad Sci, Shanghai Inst Biol Sci, Inst Neurosci, State Key Lab Neurosci,CAS Ctr Excellence Brain S, Shanghai 200031, Peoples R China

Chinese Univ Hong Kong, Dept Med & Therapeut, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Sch Biomed Sci, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Shenzhen Res Inst, Shenzhen, Peoples R China  Shanghai Jiao Tong Univ, Sch Med, Renji Hosp, Dept Liver Surg, Shanghai, Peoples R China  Chinese Univ Hong Kong, Dept Anat & Cellular Pathol, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, State Key Lab Digest Dis, Hong Kong, Hong Kong, Peoples R China  Sun Yat Sen Univ, Diabet Ctr, Affiliated Hosp 8, Shenzhen, Peoples R China  Sun Yat Sen Univ, Dept Endocrinol, Affiliated Hosp 8, Shenzhen, Peoples R China

Univ Seville, Inst Biomed Sevilla, CSIC, IBiS,HUVR,Junta Andalucia, Avda Manuel Siurot S-N, Seville 41013, Spain  Univ Seville, Dept Bioquim Med & Biol Mol & Inmunol, Seville, Spain  CSIC, Inst Grasa, Plant Prot Grp, Seville, Spain  Univ Seville, Fac Quim, Dept Ingn Quim, Seville, Spain  Hosp Univ Virgen del Rocio, Dept Bioquim Clin, Unidad Gest Labs, Seville, Spain

Univ Seville, Junta Andalucia, CSIC, Inst Biomed Sevilla,IBiS,HUVR, Seville 41013, Spain  Univ Seville, Dept Bioquim Med & Biol Mol & Inmunol, Seville 41009, Spain  CSIC, Inst Grasa, Plant Prot Grp, Seville 41013, Spain  Univ Pablo de Olavide, Dept Biol Mol & Ingn Bioquim, Area Nutr & Bromatol, Ctra Utrera Km 1, Seville 41013, Spain  CSIC, Cell Biol Unit, Inst Grasa, Seville 41013, Spain  Hosp Univ Virgen del Rocio, Dept Bioquim Clin, Unidad Gest Lab, Seville 41013, Spain



Univ Complutense, Fac Med, Dept Pharmacol, E-28040 Madrid, Spain  Ctr Invest Biomed Salud Mental CIBERSAM, Madrid, Spain  Hosp 12 Octubre, Inst Invest Sanitaria, Madrid, Spain  Inst Univ Invest Neuroquim UCM, Madrid, Spain  Univ Complutense, Fac Med, Dept Psychiat, E-28040 Madrid, Spain  Univ Cadiz, Dept Neurosci, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain

Laboratory of Toxicology, Faculty of Sciences, University of Vigo, Las Lagunas S/n, 32004 Ourense, Spain.  Department of Pharmacology, Toxicology and Legal and Forensic Medicine, Veterinary Faculty, University of Cordoba, 14071, Cordoba, Spain.  Department of Comparative Pathology, Faculty of Veterinary Medicine, University of Cordoba, 14071 Cordoba, Spain.  Laboratory of Toxicology, Faculty of Sciences, University of Vigo, Las Lagunas S/n, 32004 Ourense, Spain. Electronic address: lafuente@uvigo.es.

Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Okayama Univ, Grad Sch Med Dent & Pharmaceut Sci, Dept Gastroenterol & Hepatol, Okayama 7008530, Japan  Okayama Univ, Grad Sch Med Dent & Pharmaceut Sci, Dept Prevent Dent, Okayama 7008530, Japan  Univ Tokushima, Grad Sch, Inst Hlth Biosci, Dept Prevent Dent, Tokushima, Japan

Inst Invest Sanit Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn & Aerosp Engn, Leganes, Spain  Univ Cadiz, Dept Psychol, Psychobiol Area, Neuropsychopharmacol & Psychobiol Res Grp, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IIS Imas12,IUIN, Madrid, Spain  Univ Complutense UCM, Dept Child & Adolescent Psychiat, Hosp Gen Univ Gregorio Maranon, Sch Med, Madrid, Spain  Univ Isabel I, Fac Ciencia & Tecnol, Burgos, Spain  CNIC, Madrid, Spain

1 - Plovdiv University “Paisii Hilendarski”, Faculty of Biology, Department of Biochemistry & Microbiology, 4000 Plovdiv, 24, Tsar Asen, Str, BULGARIA 2 - Plovdiv University “Paisii Hilendarski”, Centre of Technologies, 4000 Plovdiv, 24, Tsar Asen, Str, BULGARIA 3 - Medical University of Plovdiv, Faculty of Pharmacy, Department of Medical Biochemistry, 4002 Plovdiv, BULGARIA 4 - Medical University - Plovdiv, Faculty of Pharmacy, Department of Pharmacognosy and Pharmaceutical Chemistry, 4002 Plovdiv, BULGARIA *Corresponding author: ilievini@abv.bg

CSIC, UAM, Inst Invest Ciencias Alimentac CIAL, Calle Nicolas Cabrera 9, E-28049 Madrid, Spain  Univ Complutense Madrid, Dept Internal Med & Anim Surg, Sch Vet Sci, Hlth Surveillance Ctr VISAVET, Puerta Hierro Ave, Madrid 28040, Spain  Univ Complutense Madrid, Fac Vet, Av Puerta Hierro S-N, E-28040 Madrid, Spain  CSIC, UAM, CBMSO, Calle Nicolas Cabrera 1, E-28049 Madrid, Spain

Univ Complutense Madrid, Fac Med, Dept Pharmacol & Toxicol, Madrid, Spain  Hosp 12 Octubre Imas12, Inst Hlth Res, Madrid, Spain  Univ Inst Res Neurochem UCM, Madrid, Spain  Hosp Gregorio Maranon, Biomed Res Networking Consortium Mental Hlth CIBE, Pabellon Gobierno 1 Planta C Dr Esquerdo 46, Madrid 28007, Spain  Hosp Clin San Carlos IdISSC, Sanitary Res Inst, Ave Prof Martin Lagos S-N, Madrid 28040, Spain  Univ Complutense Madrid, Fac Med, Dept Psychiat & Med Psychol, Ciudad Univ S-N, E-28040 Madrid, Spain

Inst Invest Sanitaria Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioingn & Ingn Aeroespacial, Leganes, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Psychobiol Area, Dept Psychol, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Dept Neurosci, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IUIN,IIS Imas12, Madrid, Spain  Univ Complutense Madrid, Dept Child & Adolescent Psychiat, Inst Psychiat & Mental Hlth, Hosp Gen Univ Gregorio Maranon,Sch Med, Madrid, Spain  CNIC, Ctr Nacl Invest Cardiovasc, Madrid, Spain

Instituto de Investigacion Sanitaria Gregorio Maranon, Madrid, Spain.  CIBER de Salud Mental (CIBERSAM), Madrid, Spain.  Department of Pharmacology and Toxicology, School of Medicine, Universidad Complutense (UCM), IIS Imas12, IUIN, Madrid, Spain.  Neuropsychopharmacology and Psychobiology Research Group, Psychobiology Area, Department of Psychology, Universidad de Cadiz, Puerto Real (Cadiz), Spain.  Instituto de Investigacion e Innovacion en Ciencias Biomedicas de Cadiz, INiBICA, Hospital Universitario Puerta del Mar, Cadiz, Spain.  Departamento de Bioingenieria e Ingenieria Aeroespacial, Universidad Carlos III de Madrid, Leganes, Spain.  Centro Nacional de Investigaciones Cardiovasculares, CNIC, Madrid, Spain.  High Performance Research Group in Physiopathology and Pharmacology of the Digestive System (NeuGut), University Rey Juan Carlos (URJC), Alcorcon, Spain.

Chitkara College of Pharmacy, Chitkara University, Rajpura, Punjab, India.  School of Health Sciences & Technology, University of Petroleum and Energy Studies, Bidholi 248007, Dehradun, Uttarakhand, India.  Department of Pharmacology, Bromatology and Toxicology, Faculty of Pharmacy and Biochemistry, Universidad Nacional Mayor de San Marcos, Lima, Peru.  E-Health Research Center, Universidad de Ciencias y Humanidades, Lima, Peru.  Pharmacy Practice Research Unit, Clinical Pharmacy Department, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Department of Pharmaceutical Chemistry and Pharmacognosy, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Substance Abuse and Toxicology Research Center, Jazan University, Jazan, Saudi Arabia.  Department of Pharmacy Practice, Faculty of Pharmacy, Jazan University, P.O. Box 114-45124, Jazan, Saudi Arabia.  Department of Biology, College of Science, Princess Nourah bint Abdulrahman University, P.O. Box 84428, Riyadh 11671, Saudi Arabia.  Department o

Department of Meat and Fat Technology, Prof. Waclaw Dabrowski Institute of Agriculture and Food Biotechnology - State Research Institute, 02-532, Warsaw, Poland  b  Department of Food Gastronomy and Food Hygiene, Institute of Human Nutrition Sciences, Warsaw University of Life Sciences-SGGW, 02-776, Warsaw, Poland

Department of Poultry Science, College of Agriculture, Auburn University, Auburn, AL 38649, USA; Department of Animal Biosciences, Ontario Agricultural College, University of Guelph, Guelph, ON, Canada. Electronic address: chanlon@uoguelph.ca.  Department of Agricultural, Food, and Nutritional Science, University of Alberta, Edmonton, AB, Canada.  Department of Animal Biosciences, Ontario Agricultural College, University of Guelph, Guelph, ON, Canada.

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Dept Obstet & Gynecol, Olson Ctr Womens Hlth, Omaha, NE 68198 USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan 47000, Peoples R China  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE 68198 USA  Heartland Ctr Reprod Med, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Munroe Meyer Inst, Omaha, NE 68198 USA  Chinese Acad Sci, Inst Zool, Key Lab Anim Ecol & Conservat Biol, Beijing 100101, Peoples R China  Wenzhou Univ, Coll Life & Environm Sci, Wenzhou 325035, Peoples R China  Univ Nebraska Med Ctr, Biochem & Mol Biol, Omaha, NE 68198 USA  Univ Penn, Dept Obstet & Gynecol, Philadelphia, PA 19104 USA

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Olson Ctr Womens Hlth, Dept Obstet & Gynecol, Omaha, NE USA  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan, Hubei, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 3, Guangdong Prov Key Lab Liver Dis Res, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 8, Dept Obstet & Gynecol, Shenzhen, Peoples R China  Heartland Ctr Reprod Med PC, Omaha, NE USA  Vet Affairs Nebraska Western Iowa Hlth Care Syst, Omaha, NE USA

Department of Nursing, Faculty of Nursing and Welfare Sciences, Fukui Prefectural University, Japan. Electronic address: mizutani@fpu.ac.jp.  Department of Obstetrics and Gynecology, Faculty of Medical Sciences, University of Fukui, Japan.  Department of Food Science and Technology, National Fisheries University, Japan.  Department of Nursing, Faculty of Nursing and Welfare Sciences, Fukui Prefectural University, Japan.

School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: stecot@arizona.edu.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA; Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, AZ 85721, USA.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: Juliana.dixon@utsouthwestern.edu.  Centre ValBio, Ranomafana, Ifanadiana, Madagascar.  Department of Zoology and Animal Biodiversity, University of Antananarivo, Antananarivo, Madagascar.  Institute of Evolutionary Biology (IBE-UPF CSIC), Barcelona, Spain.  PhD programs in Anthropology and Biology, The Graduate Center of the City University 

Laboratorio de Biologia y Quimica Atmosferica, Departamento de Ciencias Ambientales, Instituto de Ciencias de la Atmosfera y Cambio Climatico, Universidad Nacional Autonoma de Mexico, Ciudad de Mexico 04510, Mexico.  Laboratory of Psychoimmunology, National Institute of Psychiatry Ramon de la Fuente Muniz", Mexico City 14370, Mexico.

Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Chem Anal Lab, Merelbeke, Belgium  Pairi Daiza Pairi Daiza Fdn, Brugelette, Belgium  Univ Edinburgh, MRC Ctr Reprod Hlth, Edinburgh, Midlothian, Scotland  Edinburgh Zoo, Royal Zool Soc Scotland, Edinburgh, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Reprod Obstet & Herd Hlth, Merelbeke, Belgium  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China



College of Forestry and Wildlife Sciences, Auburn University, 602 Duncan Dr, Auburn, AL, 36849, USA    Monet A. Gomes, Stephen S. Ditchkoff, Sarah Zohdy, William D. Gulsby, Todd D. Steury & Chad H. Newbolt    Department of Pathobiology, College of Veterinary Medicine, Auburn University, 1010 Wire Rd, Auburn, AL, 36849, USA    Sarah Zohdy

Smithsonian-Mason School of Conservation & Department of Biology, George Mason University, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., Flagstaff, AZ 86011, USA.  Fisheries and Oceans Canada, Arctic Aquatic Research Division, 501 University Crescent, Winnipeg, MB R3T 2N6, Canada.  Marine Mammal Institute, Fisheries and Wildlife Department, Oregon State University, Newport, OR 97365, USA.  Greenland Institute of Natural Resources, Strandgade 91,2, DK-1401 Copenhagen K, Denmark.

Neurosci Inst Cavalieri Ottolenghi NICO, Reg Gonzole 10, I-10043 Turin, Italy  Univ Tours, UMR Physiol Reprod & Comportements, Inst Natl Rech Agr Alimentat & Environm INRAE, CNRS,Inst Francais Cheval & Equitat IFCE, F-37380 Nouzilly, France  Univ Torino, Dept Neurosci Rita Levi Montalcini, Lab Neuroendocrinol, Via Cherasco 15, I-10125 Turin, Italy  Univ Torino, Dept Vet Sci, Largo Braccini 2, I-10095 Turin, Italy  Univ Nacl Educ Distancia UNED, Dept Psychobiol, C Juan del Rosal 10, Madrid 28040, Spain

Department of Veterinary Clinical Sciences, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Louisiana Animal Disease Diagnostic Laboratory, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Department of Pathobiological Sciences, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Mississippi Aquarium, Gulfport, MS 39501, USA.  Clinic for Birds, Reptiles, Amphibians, and Fish, Justus Liebig University Giessen, 35392 Giessen, Germany.

State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of Public Health, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China. Electronic address: huangboxiannj@163.com.  Clinical Research Center for Reproduction and Genetics in Hunan Province, Reproductive and Genetic Hospital of CITIC-Xiangya, Changsha, China. Electronic address: tanyueqiu@csu.edu.cn.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of P

Fisheries Department, College of Fisheries and Ocean Sciences, University of Alaska Fairbanks, Juneau, Alaska, United States of America.  Cascadia Research, Olympia, Washington, United States of America.  Ocean Associates Inc., on Contract to NOAA Southwest Fisheries Science Center, La Jolla, California, United States of America.  Marine Mammal Program, Makah Fisheries Management, Neah Bay, Washington, United States of America.

Univ Sao Paulo, Inst Biosci, Dept Physiol, Rua Matao 14, BR-05508090 Sao Paulo, SP, Brazil  Sao Paulo State Univ, Coll Agr & Vet Sci, Dept Anim Morphol & Physiol, BR-14884900 Jaboticabal, SP, Brazil  No Arizona Univ, Dept Biol Sci, Box 5640, Flagstaff, AZ 86011 USA  George Mason Univ, Dept Biol, Fairfax, VA 22030 USA  George Mason Univ, Smithsonian Mason Sch Conservat, Fairfax, VA 22030 USA

Helen Wills Neuroscience Institute, University of California, Berkeley, California.  Department of Psychology, University of California, Berkeley, California.  Department of Integrative Biology, University of California, Berkeley, California.  Graduate Group in Endocrinology, University of California, Berkeley, California.

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK 99775, USA.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith Missoula, MT 59801, USA.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester M13 9PT , UK.  Department of Biological Sciences, Northern Arizona University, Flagstaff, Arizona 86011, USA.  Department of Biology, Colorado State University, 1878 Campus Delivery Fort Collins, CO 80523, USA.

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA. Helen.Chmura@usda.gov.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith, Missoula, MT, 59801, USA. Helen.Chmura@usda.gov.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester, M13 9PT, UK.  Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Northern Arizona University, Department of Biological Sciences, 227 Building 21, 617S Beaver, Flagstaff, AZ, 86011, USA.  Department of Physiology, Anatomy, and Genetics, Le Gros Clark Building, University of Oxford, South Parks Road, Oxford, OX1 3QX, UK.  Department of Biology, Colorado State University, 1878 Campus Delivery, Fort Collins, CO, 80523, USA.

No Arizona Univ, Dept Biol Sci, 617 S Beaver St, Flagstaff, AZ 86011 USA  George Mason Univ, Smithsonian Mason Sch Conservat & Dept Biol, 1500 Remt Rd, Front Royal, VA 22630 USA  Univ Tasmania, Sch Nat Sci, Hobart, Tas, Australia  No Arizona Univ, 617 S Beaver St, Flagstaff, AZ 86011 USA

Department of Environmental Science and Policy, George Mason University, 4400 University Drive, MSN 5F2, Fairfax, VA 22030, USA  b  Department of Biology, George Mason University, 10900 University Boulevard, Manassas, VA 20110, USA  c  Smithsonian-Mason School of Conservation, 1500 Remount Road, Front Royal, VA 22630, USA  d  Central Environmental Authority, Central Provincial Office, Polgolla, Sri Lanka  e  Department of Biological Sciences, Faculty of Applied Sciences, Rajarata University of Sri Lanka, Mihintale 50300, Sri Lanka  f  White Oak Conservation Foundation, 581705 White Oak Road, Yulee, FL 32097, USA  g  School of Integrative Studies, George Mason University, 4400 University Drive, MSN 5D3, Fairfax, VA 22030, USA

Tech Univ Dresden, Dept Otorhinolaryngol, Smell & Taste Clin, D-01307 Dresden, Germany  Univ Giessen & Marburg, Univ Hosp Marburg, Dept Otorhinolaryngol Head & Neck Surg, Baldingerstr, D-35043 Marburg, Germany  CNRS, Ctr Sci Gout & Alimentat, UMR6265, F-21000 Dijon, France  INRA, Ctr Sci Gout & Alimentat, UMR1324, F-21000 Dijon, France  Univ Bourgogne, UMR Ctr Sci Gout & Alimentat, F-21000 Dijon, France

Univ Tennessee, Dept Ophthalmol, Hlth Sci Ctr, 930 Madison Ave,Suite 769, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 317 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Physiol, Hlth Sci Ctr, 956 Court Ave,Coleman Bldg,Suite C211, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 522 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Ophthalmol Anat & Neurobiol, Neurosci Inst, Hlth Sci Ctr, 930 Madison Ave,Suite 768, Memphis, TN 38163 USA  GIOSTAR Res Inc Pvt Ltd, Mohali, Punjab, India

Kyushu Univ, Innovat Ctr Med Redox Nav, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan  Kyushu Univ, Fac Med Sci, Dept Adv Med Initiat, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan  Kyushu Univ, Ctr Adv Med Innovat, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan  Univ British Columbia, Fac Pharmaceut Sci, Vancouver, BC V6T 1Z3, Canada

Univ Zaragoza, GENUD Res Grp, Inst Invest Sanitaria Aragon IIS Aragon, Zaragoza 50013, Spain  Hosp Clin Univ Lozano Blesa, Unidad Endocrinol Pediat, Zaragoza 50009, Spain  Inst Agroalimentario Aragon IA2, Zaragoza 50013, Spain  Inst Salud Carlos III, Ctr Invest Biomed Red Fisiopatol Obesidad & Nutr, Madrid 28029, Spain  Univ Granada, Ctr Invest Biomed, Inst Nutr & Tecnol Alimentos, Dept Bioquim & Biol Mol 2, Granada 18016, Spain  Complejo Hosp Univ Santiago, Inst Invest Sanitaria Santiago Compostela IDIS, Grp Invest Nutr Pediat, Unidad Gastroenterol Hepatol & Nutr Pediat, Santiago De Compostela 15706, Spain  Inst Maimonides Invest Biomed Cordoba IMIBIC, Hosp Univ Reina Sofia, Unidad Metabol & Invest Pediat, Cordoba 14071, Spain  Complejo Hosp Univ Granada, Inst Invest Biosanitaria IBS GRANADA, Granada 18014, Spain  Univ Santiago de Compostela, Unidad Invest Nutr Crecimiento & Desarrollo Human, Santiago De Compostela 15706, Spain

Departamento Produccion Animal, Facultad de Veterinaria, Universidad Complutense de Madrid, Avda. Puerta de Hierro s/n., 28040 Madrid, Spain.  Instituto Regional de Investigacion y Desarrollo Agroalimentario y Forestal de Castilla-La Mancha (IRIAF), 13700 Toledo, Spain.  Departamento de Mejora Genetica Animal, Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria (INIA), Consejo Superior de Investigaciones Cientificas (CSIC), Ctra Coruna km 7.5, 28040 Madrid, Spain.  Departamento de Produccion y Sanidad Animal, Facultad de Veterinaria, Universidad Cardenal Herrera-CEU, CEU Universities, C/ Tirant lo Blanc, 7, Alfara del Patriarca, 46115 Valencia, Spain.

Graduate School of Life and Environmental Sciences, University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8572, Japan.  Drug Discovery and Assets Innovation Laboratory, DAILAB, National Institute of Advanced Industrial Science & Technology (AIST), Central 5-41, 1-1-1 Higashi, Tsukuba 305-8565, Japan.  Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences, Beijing 100021, China.  School of Integrative and Global Majors, University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8577, Japan.

Rosalind and Morris Goodman Cancer Institute , Montreal, Canada.  Department of Physiology, McGill University, Montreal, Canada.  Department of Medicine, Division of Experimental Medicine, McGill University, Montreal, Canada.  Department of Human Genetics, McGill University, Montreal, Canada.  Department of Microbiology and Immunology, McGill University, Montreal, Canada.  McGill University Research Centre on Complex Traits , Montreal, Canada.  Department of Experimental Surgery, McGill University, Montreal, Canada.  Department of Pathology, Faculty of Medicine, McGill University, Montreal, Canada.  Laboratory of Biochemical Genetics and Metabolism, Rockefeller University, New Nork, NY, USA.  Department of Medicine (retired), Weill Cornell Medical College, New York, NY, USA.  Department of Surgery, McGill University Health Centre, Montreal, Canada.

Kyushu Univ, Grad Sch Med Sci, Dept Disaster & Emergency Med, Fukuoka, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Anesthesiol & Crit Care Med, Fukuoka, Japan  Kyushu Univ Hosp, Intens Care Unit, Fukuoka, Japan  Kyushu Univ, Ctr Adv Med Innovat, Fukuoka, Japan  Kyushu Univ Hosp, Emergency & Crit Care Ctr, Fukuoka, Japan

Univ Florence, Dept Agrifood Prod & Environm Sci, Sect Anim Sci, Via Cascine 5, I-50144 Florence, Italy  Univ Turin, Dept Agr Forest & Food Sci, Lgo P Braccini 2, I-10095 Grugliasco, Italy  Univ Turin, Dept Vet Sci, Lgo P Braccini 2, I-10095 Grugliasco, Italy  CNR, Inst Sci Food Prod, Lgo P Braccini 2, I-10095 Grugliasco, Italy

Asai Germanium Res Inst Co Ltd, 3-131 Suzuranoka, Hakodate, Hokkaido 0420958, Japan  Obihiro Univ Agr & Vet Med, Dept Life & Food Sci, Nishi 2 Sen, Obihiro, Hokkaido 0808555, Japan  Tohoku Univ Hosp, Dept Pharmaceut Sci, Aoba Ku, 1-1 Seiryo, Sendai, Miyagi 9808574, Japan  Yamagata Univ Hosp, Dept Pharm, Grad Sch Med Sci, 2-2-2 Iidanishi, Yamagata, Yamagata 9909585, Japan  Hokkaido Univ, Dept Nat Hist Sci, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Hokkaido Univ, Creat Res Inst, Isotope Imaging Lab, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Tohoku Univ, Fac Agr, Grad Sch Agr Sci, Aoba Ku, 468-1 Aramaki Aza, Sendai, Miyagi 9808578, Japan

Khon Kaen Univ, Dept Biochem, Fac Med, Khon Kaen 40002, Thailand  Khon Kaen Univ, Liver Fluke & Cholangiocarcinoma Res Ctr, Fac Med, Khon Kaen 40002, Thailand  Khon Kaen Univ, Fac Associated Med Sci, Khon Kaen 40002, Thailand  Mie Univ, Dept Environm & Mol Med, Grad Sch Med, Tsu, Mie 5148507, Japan

Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Expt & Translat Genet,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Gastroenterol Hepatol & Nutr,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Clin Pharmacol & Therapeut Innovat,Dept Pedia, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed Sci, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed & Hlth Informat, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Biol Sci, Div Cell Biol & Biophys, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Univ Kansas Liver Ctr, Kansas City, MO 64108 USA

McGill Univ, Rosalind & Morris Goodman Canc Res Ctr, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Physiol, Montreal, PQ, Canada  McGill Univ, Dept Human Genet, Montreal, PQ, Canada  Univ Toronto, Dept Psychol, Toronto, ON, Canada  Univ Toronto, Dept Comp Sci, Toronto, ON, Canada  McGill Univ, Dept Microbiol & Immunol, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Pathol, Montreal, PQ, Canada  McGill Univ, Dept Biochem, Montreal, PQ, Canada  McGill Univ, Dept Med, Div Expt Med, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Montreal Neurol Inst, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Dept Surg, Montreal, PQ, Canada  Weill Cornell Med Coll, Dept Med, New York, NY USA

Hosp Clin Barcelona, Inst Invest Biomed August Pi & Sunyer IDIBAPS, Ctr Invest Biomed Red Salud Mental CIBERSAM, Dept Psychiat & Psychol, Barcelona, Spain  UB, Fac Med, Dept Med, Barcelona, Spain  UB, Inst Neurosci, Barcelona, Spain  Hosp del Mar, CIBERSAM, Dept Radiol, MRI Res Unit,G21, Barcelona, Spain  Univ Barcelona, Ctr Invest Biomed Red Enfermedades Hepat & Digest, IDIBAPS, Hosp Clin,Liver Unit, Barcelona, Spain  Univ Complutense Madrid, CIBERSAM, Dept Farmacol & Toxicol, Fac Med,IUINQ,Imas12, Madrid, Spain  Univ Autonoma Barcelona, Grp Recerca Hepatol, Liver Sect,FIMIM, Hosp del Mar, Parc Salut Mar, Barcelona, Spain  INRA, Lab Nutr & Integrat Neurobiol NutriNeuro, UMR 1286, F-33076 Bordeaux, France  Univ Bordeaux, Lab Nutr & Integrat Neurobiol NutriNeuro, F-33076 Bordeaux, France

Kings Coll London, Womens Hlth Acad Ctr, Div Womens Hlth, KHP, London SE1 7EH, England  Univ Nottingham, Sch Med, Dept Obstet & Gynaecol, Nottingham NG5 1PB, England  Newcastle Univ, Inst Cell & Mol Biosci, Newcastle Upon Tyne NE2 4HH, Tyne & Wear, England  Univ Med Berlin, Inst Expt Endocrinol, D-13353 Berlin, Germany  Univ Nottingham, Sch Life Sci, Nottingham NG7 2UH, England



ACECR, Dept Stem Cells & Dev Biol, Cell Sci Res Ctr, Royan Inst Stem Cell Biol & Technol, Tehran, Iran  Amirkabir Univ Technol, Dept Biomed Engn, Tehran, Iran  Pasteur Inst Iran, Natl Cell Bank, Tehran, Iran  Ecole Polytech Fed Lausanne, Microsyst Lab, Stn 17, EPFL STI IMT LMIS4, CH-1015 Lausanne, Switzerland  Univ Sci & Culture, ACECR, Dept Dev Biol, Tehran, Iran

Beijing Forestry Univ, Coll Biol Sci & Biotechnol, Natl Engn Lab Tree Breeding, 35 Tsinghua East Rd, Beijing 100083, Peoples R China  Chinese Acad Sci, Xishuangbanna Trop Bot Garden, Key Lab Trop Forest Ecol, Germplasm Bank, Mengla 666303, Yunnan, Peoples R China  Royal Bot Gardens, Seed Conservat Dept, Wakehurst Pl, Richmond RH176TN, W Sussex, England

Keio Univ, Sch Med, Dept Internal Med, Div Gastroenterol & Hepatol,Shinjuku Ku, 35 Shinanomachi, Tokyo 1608582, Japan  Natl Def Med Coll, Dept Internal Med, Div Gastroenterol & Hepatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tokyo, Grad Sch Pharmaceut Sci, Bunkyo Ku, Tokyo 1130033, Japan  Nara Inst Sci & Technol, Complex Mol Syst Lab, Takayama Cho, Ikoma, Nara 6300192, Japan  Showa Pharmaceut Univ, Lab Drug Design & Med Chem, 3-3165 Higashi Tamagawagakuen, Machida, Tokyo 1948543, Japan  Natl Def Med Coll, Res Inst, Div Environm Med, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Chiba Univ, Grad Sch Med, Dept Adv Aging Med, Chuo Ku, 1-8-1 Inohana, Chiba 2608670, Japan  Saitama Med Univ, Dept Endocrinol & Diabet, Moroyama, Saitama 3500495, Japan  Nippon Med Sch, Grad Sch Med, Dept Physiol, Bunkyo Ku, 1-25-16 Nezu, Tokyo 1138602, Japan  Natl Def Med Coll, Dept Internal Med, Div Cardiol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Int Univ Hlth & Welf, Grad Sch, Minato Ku, 1-24-1 Minami Aoyama

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  FIFA Med Ctr Excellence, Villa Stuart Sport Clin, Via Trionfale 5952, I-00136 Rome, Italy  AS Roma Football Club, Piazzale Dino Viola 1, I-00128 Rome, Italy  Univ Parma, Dept Med & Surg, Osped Maggiore, Parma, Italy  Sapienza Univ Rome, Dept Physiol & Pharmacol, Rome, Italy  IRCCS Neuromed, Pozzilli, IS, Italy

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Corso Repubbl 74, I-04100 Latina, Italy  IRCCS NEUROMED, Pozzilli, Italy  Mediterranea Cardioctr, Naples, Italy  Santa Maria Goretti Hosp, Latina, Italy  Sapienza Univ Rome, Dept Publ Hlth & Infect Dis, Rome, Italy  Univ Fed Uberlandia, Dept Clin Res, Uberlandia, MG, Brazil  Pineta Grande Hosp, Intervent Cardiol Unit, Castel Volturno, Italy

Sapienza Univ Rome, Dept Internal Med & Med Specialties, UOC Emergency Med, Viale Policlin 155, I-00161 Rome, Italy  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Med Clin 1, Rome, Italy  MG Vannini Hosp, Dept Emergency, Rome, Italy  Policlin Umberto 1, Resp Pathophysiol & Rehabil Unit, Rome, Italy

European Hosp, Dept Cardiac Surg, Rome, Italy  Sapienza Univ Rome, Dept Gen & Specialized Surg Paride Stefanini, Rome, Italy  Sapienza Univ Rome, Dept Clin Internal Anesthesiol & Cardiovasc Sci, Rome, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Corso Repubbl 79, I-04100 Latina, LT, Italy  IRCCS Neuromed, Pozzilli, IS, Italy  IRCCS, Dept Cardiothorac Surg, Humanitas Clin & Res Ctr, Milan, Italy  Mediterranea Cardioctr, Naples, Italy  Univ Bristol, Bristol Heart Inst, Bristol, Avon, England

Uppsala Univ, Dept Surg Sci, Hedenstierna Lab, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Med Sci, Clin Physiol, S-75185 Uppsala, Sweden  Danderyd Hosp, Dept Med, S-18288 Stockholm, Sweden  Uppsala Univ, Dept Med Sci, Clin Chem, S-75185 Uppsala, Sweden  Uppsala Univ Hosp, Burn Ctr, Dept Plast & Maxillofacial Surg, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Surg Sci, Plast Surg, S-75185 Uppsala, Sweden  Therashock LLC, Inflammatory Dis Res Ctr, Palm Beach Gardens, FL 33410 USA  Uppsala Univ, Dept Med Sci, Sect Infect Dis, S-75185 Uppsala, Sweden

Santa Maria Goretti Hosp, Dept Cardiol, I-04100 Latina, Italy  IRCCS Neuromed, I-86077 Pozzilli, Italy  Sapienza Univ Rome, Dept Clin Internal Anesthesiol & Cardiovasc Sci, I-00161 Rome, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, I-04100 Latina, Italy  Univ Rome Foro Ital, Dept Movement Human & Hlth Sci, I-00135 Rome, Italy  Mediterranea Cardioctr, I-80122 Naples, Italy

1Department of Animal Science and Food Processing, Faculty of Tropical AgriSciences, Czech University of Life Sciences  Prague, Kamýcká 129, Prague – Suchdol 16500, Czech Republic  2Department of Veterinary Sciences, Faculty of Agrobiology, Food and Natural Resources, Czech University of Life Sciences  Prague, Kamýcká 129, Prague – Suchdol 16500, Czech Republic  3Department of Cattle Breeding, Institute of Animal Science, Přátelství 815, Prague – Uhříněves 10400, Czech Republic  *Corresponding author email: fedorova@ftz.czu.cz

MRC Centre for Reproductive Health, Queen's Medical Research Institute, University of Edinburgh, Edinburgh, UK.  Key Laboratory of SFGA on Conservation Biology of Rare Animals in The Giant Panda National Park, China Conservation and Research Centre for the Giant Panda (CCRCGP), DuJiangYan City, Sichuan Province, China.  Zoocraft Ltd., Scotland, UK.  RZSS Edinburgh Zoo, Edinburgh, UK.  Laboratory of Integrative Metabolomics, Department of Translational Physiology, Infectiology and Public Health, Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium.  Leibniz Institute for Zoo and Wildlife Research, Department Reproduction Biology, Berlin, Germany.

Satya Prakash Mohapatra  Contract Teaching Faculty,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College,  Mumbai, India  SD Ingole  Professor and Head,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College, Mumbai,  Maharashtra, India  SV Bharucha  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai 400 012 India  AS Nagvekar  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra  India  PM Kekan  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India  SD Kharde  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India

Oregon Hlth & Sci Univ, Dept Obstet & Gynecol, 3181 SW Sam Jackson Pk Rd,UHN 50, Portland, OR 97239 USA  Oregon Hlth & Sci Univ, Sch Publ Hlth, 3181 SW Sam Jackson Pk Rd,CB669, Portland, OR 97239 USA  Oregon Hlth & Sci Univ, Dept Emergency Med, 3181 SW Sam Jackson Pk Rd,CDW EM, Portland, OR 97239 USA  Univ N Carolina, Dept Obstet & Gynecol, 3006 Old Clin Bldg,CB 7570, Chapel Hill, NC 27599 USA

Univ Toronto, Fac Kinesiol & Phys Educ, Toronto, ON, Canada  Ajinomoto Co Inc, Frontier Res Labs, Inst Innovat, Kawasaki, Kanagawa, Japan  Hosp Sick Children, Res Inst, Toronto, ON, Canada  Univ Toronto, Dept Nutr Sci, Toronto, ON, Canada  Univ Toronto, Dept Pediat, Toronto, ON, Canada

Univ Tours, IFCE, CNRS, PRC,INRA, F-37380 Nouzilly, France  INSERM U930, UFR Med, 10 Bd Tonnelle, F-37044 Tours, France  Univ Tours, Dept Anal Chim Biol & Med, F-37032 Tours, France  INRA, PAO, F-37380 Nouzilly, France  INRA, GENESI, F-17700 Surgeres, France  IFIP, Inst Porc, F-35650 Le Rheu, France  INRA, Agrocampus Ouest, PEGASE, F-35590 St Gilles, France

Tohoku Univ, Grad Sch Med, Dept Mol & Funct Dynam, Sendai, Miyagi 980, Japan  Gunma Univ, Grad Sch Med, Dept Visceral & Thorac Organ Surg, Maebashi, Gunma 371, Japan  Shinshu Univ, Sch Med, Dept Surg, Div Breast & Endocrine Surg, Matsumoto, Nagano 390, Japan  Saitama Canc Ctr, Res Inst Clin Oncol, 818 Komuro, Ina, Saitama 3620806, Japan  Tohoku Univ, Grad Sch Med, Ctr Regulatory Epi Genome & Dis, Sendai, Niyagi 980, Japan

Univ Lisbon, Fac Vet Med, CIISA, P-1300477 Lisbon, Portugal  Norwegian Inst Food Fisheries & Aquaculture Res, Nofima, N-1433 As, Norway  Norwegian Inst Food Fisheries & Aquaculture Res, Nofima, N-6600 Sunndalsora, Norway  Norwegian Inst Food Fisheries & Aquaculture Res, Nofima, N-9019 Tromso, Norway

Sun Yat Sen Univ, Affiliated Hosp 1, Ctr Reprod Med, Zhongshan Sencond Rd 58, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 1, Key Lab Reprod Med Guangdong Prov, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 1, Dept Oral & Maxillofacial Surg, Guangzhou 510080, Guangdong, Peoples R China  Peoples Hosp Yangjiang, Dept Neurol, Dongshan Rd 42, Yangjiang 529500, Guangdong, Peoples R China

Department of Animal and Veterinary Sciences, 2545Clemson University, Clemson, SC, USA.  Forage Production Research Unit, USDA-ARS, Lexington, KY, USA.  Clemson University Light Imaging Facility, 2545Clemson University, Clemson, SC, USA.  Clemson University Genomics and Bioinformatics Facility, 2545Clemson University, Clemson, SC, USA.

Hokkaido Univ, Chair Marine Chem Resource Dev, Grad Sch Fisheries Sci, Hakodate, Hokkaido 0418611, Japan  Hokkaido Univ, Lab Marine Chem Resource Dev, Fac Fisheries Sci, Hakodate, Hokkaido 0418611, Japan  Hokkaido Ind Technol Ctr, Dept Res & Dev, Kikyo 379, Hakodate, Hokkaido 0410801, Japan  Hokkaido Univ, Res Fac Agr, Sapporo, Hokkaido 0608580, Japan  Hokkaido Univ, Fac Fisheries Sci, Lab Humans & Ocean, Hakodate, Hokkaido 0418611, Japan  Hokkaido Univ, Fac Fisheries Sci, Lab Marine Biotechnol & Microbiol, Hakodate, Hokkaido 0418611, Japan

Guangdong Provincial Key Laboratory of Food, Nutrition, and Health, Guangzhou, China; and Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China.  Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China.  Guangdong Provincial Key Laboratory of Food, Nutrition, and Health, Guangzhou, China; and Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China xiamin@mail.sysu.edu.cn.



Univ Bucharest, Fac Biol, Dept Biochem & Mol Biol, 91-95 Blvd Splaiul Independentei, Bucharest 050095, Romania  Univ Agron Sci & Vet Med Bucharest, Fac Vet Med, Dept Preclin Sci, 105 Blvd Splaiul Independentei, Bucharest 050097, Romania  Univ Med & Pharm Carol Davila Bucharest, Dept Gen Surg, 8 Blvd, Bucharest 050474, Romania

Univ Kent, Medway Sch Pharm, Medway Campus,Cent Ave, Chatham ME4 4TB, Kent, England  Univ Strathclyde, Ctr Ultrason Engn, Dept Elect & Elect Engn, 204 George St, Glasgow G1 1XW, Lanark, Scotland  BRAC Univ, Dept Pharm, 41 Pacific Tower, Dhaka 1212, Bangladesh  Queens Univ Belfast, Sch Pharm, 97 Lisburn Rd, Belfast BT9 7BL, Antrim, North Ireland  Univ Greenwich, Fac Engn & Sci, Medway Campus, Chatham ME4 4TB, Kent, England

Univ Kent, Medway Sch Pharm, Medway Campus,Cent Ave, Chatham ME4 4TB, Kent, England  BRAC Univ, Dept Pharm, 41 Pacific Tower, Dhaka 1212, Bangladesh  Univ Kent, Appl Opt Grp, Canterbury CT2 7NH, Kent, England  CIPER Ctr Innovat & Proc Engn Res, Chatham ME4 4TB, Kent, England  Univ Chinese Acad Sci, Wenzhou Inst, Wenzhou 325011, Zhejiang, Peoples R China  Univ Strathclyde, Dept Elect & Elect Engn, Ctr Ultrason Engn, 204 George St, Glasgow G1 1XW, Lanark, Scotland

Univ Navarra, Dept Chem & Pharmaceut Technol, C Irunlarrea 1, Pamplona 31008, Spain  Univ Navarra, Ctr Nutr Res, Sch Pharm & Nutr, C Irunlarrea 1, Pamplona 31008, Spain  Univ Navarra, Dept Chem, C Irunlarrea 1, Pamplona 31008, Spain  I3S, Alfredo Allen 208, P-4200180 Porto, Portugal  CESPU Inst Invest & Formacao Avancada Ciencias &, P-4585116 Gandra, Portugal

Department of Psychiatry and Behavioral Sciences, Stanford University School of Medicine, United States of America; Department of Behavioral & Cognitive Biology, University of Vienna, Austria. Electronic address: dbowling@stanford.edu.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Acoustics Research Institute, Austrian Academy of Sciences, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Konrad Lorenz Institute of Ethology, University of Veterinary Medicine, Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; CogSci Hub University of Vienna, Austria.

Univ Oslo, Dept Chem, Post Box 1033, NO-0315 Oslo, Norway  Univ Oslo, Sch Pharm, POB 1068, NO-0316 Oslo, Norway  Duke Univ, Dept Evolutionary Anthropol, Durham, NC 27708 USA  Univ Arizona, Sch Anthropol, Tucson, AZ 85721 USA  Duke Univ, Dept Biol, Durham, NC 27708 USA  Univ Oslo, Dept Psychol, POB 1094, NO-0317 Oslo, Norway  Oslo Univ Hosp, Intervent Ctr, POB 4950, NO-0424 Oslo, Norway

Kanazawa Univ, Res Ctr Child Mental Dev, Dept Basic Res Social Recognit & Memory, Kanazawa, Ishikawa 9208640, Japan  Krasnoyarsk State Med Univ, Res Inst Mol Med & Pathobiochem, Lab Social Brain Studies, Krasnoyarsk 660022, Russia  Krasnoyarsk State Med Univ, Dept Biochem, Krasnoyarsk 660022, Russia  Kanazawa Univ, Dept Biochem & Mol Vasc Biol, Grad Sch Med Sci, Kanazawa, Ishikawa 9208640, Japan

Department of Psychobiology, University of Valencia, Valencia, Spain.  Department of Psychology and Sociology, University of Zaragoza, Teruel, Spain.  Department of Social Psychology, University of Valencia, Valencia, Spain.  Department of Psychobiology, University of Valencia, Valencia, Spain. Electronic address: Luis.Moya@uv.es.

Univ Iowa, Dept Psychol & Brain Sci, W311 Seashore Hall, Iowa City, IA 52242 USA  Univ Miami, Dept Psychol, Coral Gables, FL 33124 USA  Univ Michigan, Dept Anesthesiol, Ann Arbor, MI 48109 USA  Univ Michigan, Chron Pain & Fatigue Res Ctr, Ann Arbor, MI 48109 USA  Univ Miami, Miller Sch Med, Dept Med, Diabet Res Inst,Div Endocrinol Diabet & Metab, Coral Gables, FL 33124 USA  Washington Univ, Sch Med, Dept Obstet & Gynecol, Div Gynecol Oncol, St Louis, MO 63110 USA  Univ Iowa, Dept Obstet & Gynecol, Div Gynecol Oncol, Iowa City, IA 52242 USA  Univ Iowa, Holden Comprehens Canc Ctr, Iowa City, IA 52242 USA  Univ Calif Los Angeles, David Geffen Sch Med, Oncol & Mol Biol Inst, Dept Med,Div Hematol, Los Angeles, CA 90024 USA  Univ Texas MD Anderson Canc Ctr, Dept Gynecol Oncol, Canc Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNA, Houston, TX 77030 USA

Univ Arizona, Sch Anthropol, POB 210030, Tucson, AZ 85721 USA  Univ Arizona, Cognit Sci Program, Tucson, AZ 85721 USA  Florida State Univ, Dept Psychol & Program Neurosci, Tallahassee, FL 32306 USA  Univ Arizona, Lab Evolutionary Endocrinol Primates, Tucson, AZ 85721 USA  Indiana Univ, Kinsey Inst, Bloomington, IN 47405 USA  Univ Arizona, Psychol Dept, Tucson, AZ 85721 USA  Univ Arizona, Coll Vet Med, Tucson, AZ 85721 USA

Univ Arizona, Sch Anthropol, Tucson, AZ 85721 USA  Univ Arizona, Cognit Sci Program, Tucson, AZ 85721 USA  Florida State Univ, Dept Psychol & Program Neurosci, Tallahassee, FL 32306 USA  Univ Arizona, Lab Evolutionary Endocrinol Primates, Tucson, AZ 85721 USA  Univ Texas Austin, Dept Anthropol, Austin, TX 78712 USA  Arbor Assays, Ann Arbor, MI 48108 USA  21 Grams Assays Inc, Chelsea, MI 48118 USA  Indiana Univ, Kinsey Inst, Bloomington, IN 47405 USA  Univ Virginia, Dept Psychol, Charlottesville, VA 22903 USA  Univ Arizona, Psychol Dept, Tucson, AZ 85721 USA  Univ Arizona, Coll Vet Med, Tucson, AZ 85721 USA  Univ Arizona, Sch Anthropol, POB 210030, Tucson, AZ 85721 USA

Cleveland Metropk Zoo, Cleveland, OH USA  Case Western Reserve Univ, Dept Biol, Cleveland, OH 44106 USA  Disneys Anim Kingdom, 1200 North Savannah Circle East, Lake Buena Vista, FL 32830 USA  Ohio State Univ, Dept Vet Prevent Med, Columbus, OH 43210 USA  Dian Fossey Gorilla Fund Int, Atlanta, GA USA

Cleveland Metroparks Zoo, Cleveland, OH, USA. austin.leeds@disney.com.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA.  Cleveland Metroparks Zoo, Cleveland, OH, USA.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA.  Department of Veterinary Preventive Medicine, Ohio State University, Columbus, OH, USA.  Dian Fossey Gorilla Fund International, Atlanta, GA, USA.

Friedrich Alexander Univ Erlangen Nurnberg FAU, Dept Psychiat & Psychotherapy, Erlangen, Germany  Heidelberg Univ, Med Fac Mannheim, Cent Inst Mental Hlth CIMH, Dept Addict Behav & Addict Med, Heidelberg, Germany  Heidelberg Univ, Med Fac Mannheim, Cent Inst Mental Hlth CIMH, Dept Neuropeptide Res Psychiat, Heidelberg, Germany

Univ Minnesota Twin Cities, Grad Program Neurosci, Jackson Hall 6-145,321 Church St SE, Minneapolis, MN 55455 USA  Univ Minnesota Twin Cities, Dept Neurosci, WMBB 4 280,2102 6th St SE, Minneapolis, MN 55455 USA  HealthPartners Res Fdn, Neurosci Res, 295 Phalen Blvd, St Paul, MN 55130 USA  Univ Minnesota Twin Cities, Dept Psychol, Elliott Hall N246,75 River Rd, Minneapolis, MN 55455 USA

Domestication Lab, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210 Vienna, Austria.  Unit of Physiology, Pathophysiology and Experimental Endocrinology, Department of Biomedical Sciences, University of Veterinary Medicine, Veterinaerplatz 1, 1210 Vienna, Austria.  Institute of Cognitive Science, Comparative BioCognition, University of Osnabruck, Artilleriestrasse 34, 49076, Osnabruck, Germany.

Univ Vet Med, Wolf Sci Ctr, Konrad Lorenz Inst Ethol, Dept Interdisciplinary Life Sci,Domesticat Lab, Vet Pl 1, A-1210 Vienna, Austria  Max Planck Inst Evolutionary Anthropol, Interim Grp Primatol, Deutscher Pl 6, D-04103 Leipzig, Germany  Univ Vet Med, Dept Biomed Sci, Unit Physiol Pathophysiol & Expt Endocrinol, Vet Pl 1, A-1210 Vienna, Austria  Univ Leipzig, ZLS, Prager Str 34, D-04317 Leipzig, Germany

Univ Vet Med, Domesticat Lab, Wolf Sci Ctr, Konrad Lorenz Inst Ethol, Vet Pl 1, A-1210 Vienna, Austria  Max Planck Inst Evolutionary Anthropol, Dept Primatol, Endocrinol Lab, Deutsch Pl 6, D-04103 Leipzig, Germany  Univ Vet Med, Dept Biomed Sci, Unit Physiol Pathophysiol & Expt Endocrinol, Vet Pl 1, A-1210 Vienna, Austria  Univ Leipzig, ZLS, Prager Str 34, D-04317 Leipzig, Germany

Domestication Lab, Wolf Science Center, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210, Vienna, Austria. gwendolyn.wirobski@vetmeduni.ac.at.  University of Leipzig, ZLS, Prager Str. 34, 04317, Leipzig, Germany.  Domestication Lab, Wolf Science Center, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210, Vienna, Austria.  Interim Group Primatology, Max-Planck-Institute for Evolutionary Anthropology, Deutscher Platz 6, 04103, Leipzig, Germany.

Tongji Univ, Shanghai Pulm Hosp, Shanghai TB Key Lab, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai, Peoples R China  Shanghai Viva Biotech, CryoEM Grp, Shanghai, Peoples R China

Univ Calif Riverside, Dept Mol Cell & Syst Biol, Riverside, CA 92521 USA  Univ Calif Riverside, Neurosci Grad Program, Riverside, CA 92521 USA  Duke Univ, Nicholas Sch Environm, Durham, NC 27710 USA  Loma Linda Univ, Dept Psychol, Loma Linda, CA 92350 USA  Pontifical Catholic Univ Puerto Rico, Biotechnol Dept, Ponce, PR 00717 USA  German Natl Res Ctr Environm Hlth GmbH, Helmholtz Zentrum Munchen Mol EXpos MEX, Ingolstaedter Landstr 1, Munich, Germany  TUM, Wissensch Zentrum Weihenstephan Ernahrung Landnut, Dept Biowissensch Grundlagen, Weihenstephaner Steig 23, D-85350 Freising Weihenstephan, Germany  US EPA, Neurol & Endocrine Toxicol Branch, Publ Hlth & Integrated Toxicol Div, CPHEA ORD, Durham, NC 27711 USA

Univ Manitoba, Dept Pediat, Sect Neonatol, Winnipeg, MB, Canada  Childrens Hosp, Res Inst Manitoba, Biol Breathing Grp, Winnipeg, MB, Canada  Univ Manitoba, Dept Anesthesia, Winnipeg, MB, Canada  Univ Manitoba, Dept Oral Biol, Winnipeg, MB, Canada  Univ Manitoba, Dept Physiol, Winnipeg, MB, Canada

Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan.  Research Committee on Iodine-Related Health Problems, Foundation for Growth Science, Tokyo, 113-0033, Japan.  Laboratory of Functional Anatomy, Department of Life Sciences, School of Agriculture, Meiji University, Kanagawa, 214-8571, Japan.  Laboratory of Vaccine Materials, Center for Vaccine and Adjuvant Research and Laboratory of Gut Environmental System, Collaborative Research Center for Health and Medicine, National Institutes of Biomedical Innovation, Health and Nutrition, Osaka, 567-0085, Japan.  Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan. hase-kj@pha.keio.ac.jp.  The Institute of Fermentation Sciences (IFeS), Faculty of Food and Agricultural Sciences, Fukushima University, Kanayagawa, Fukushima, 960-1296, Japan. hase-kj@pha.keio.ac.jp.  International Research and Development Centre for Mucosal Vaccines, The Institute of Medical Science, The Uni



Univ Sao Paulo, Lab Metab & Reprod Organismos Aquat, Dept Fisiol, Inst Biociencias, Rua Matao,Travessa 14-321, BR-05508090 Sao Paulo, SP, Brazil  Macquarie Univ, Dept Biol Sci, N Ryde, NSW 2113, Australia  Arizona State Univ, Sch Math & Nat Sci, Glendale, AZ 85306 USA  Univ Miami, Rosenstiel Sch Marine & Atmospher Sci, Miami, FL 33149 USA  Univ Miami, Leonard & Jayne Abess Ctr Ecosyst Sci & Policy, Coral Gables, FL 33146 USA

Imperial Coll London, Natl Heart & Lung Inst, Imperial Ctr Translat & Expt Med, Vasc Sci & Rheumatol, London, England  King Saud Univ, King Fahad Cardiac Ctr, Riyadh, Saudi Arabia  Univ Southern Calif, Keck Sch Med, Dept Mol Microbiol & Immunol, Los Angeles, CA 90033 USA  Royal Vet Coll, Comparat Biomed Sci, London, England

Kings Coll London, Peter Gorer Dept Immunobiol, Div Immunol Infect & Inflammatory Dis, London, England  Kings Coll London, Div Immunol Infect & Inflammatory Dis, CMCBI, London, England  Univ Oxford, Nuffield Dept Obstet & Gynaecol, Oxford, England  St Thomas Hosp, Dept Gynaecol Oncol, London, England  Univ Bern, Inst Forens Med, Bern, Switzerland  NIBSC, Potters Bar, Herts, England

Himmunitas Fdn, Tyraslaan 111, B-1120 Brussels, Belgium  RED Labs, Z1 Res Pk 100, B-1731 Zellik, Belgium  Himmunitas Clin, Tyraslaan 111, B-1120 Brussels, Belgium  Desert Res Inst, 2350 Raggio Pkwy, Reno, NV 89512 USA  Univ Nevada, Sch Med, Dept Microbiol & Immunol, Reno, NV 89557 USA

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland  Univ Glasgow, Res Inst Cardiovasc & Med Sci, Glasgow G12 8QQ, Lanark, Scotland  Queens Univ Belfast, Ctr Canc Res & Cell Biol, Belfast BT7 1NN, Antrim, North Ireland  Univ Copenhagen, Rigshosp, Fac Hlth & Med Sci, Dept Growth & Reprod, DK-2100 Copenhagen, Denmark

Univ Sassari, Dipartimento Chim & Farm, Via F Muroni 23-A, I-07100 Sassari, Italy  Univ Complutense, Fac Med, Inst Univ Invest Neuroquim, Dept Bioquim & Biol Mol, E-28040 Madrid, Spain  Campus Excelencia Int CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurodegenerat, Madrid, Spain  Inst Ramon y Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Univ Genoa, Sez Chim Farrnaco & Prod Cosmet, Dipartmento Farm, Viale Benedetto XV 3, I-16132 Genoa, Italy  Univ Cordoba, Reina Sofia Univ Hosp, Maimonides Biomed Res Inst Cordoba, Dept Cell Biol Physiol & Immunol, Avda Menendez Pidal S-N, E-14004 Cordoba, Spain  Univ Las Palmas Gran Canaria, ULPGC, Dept Biochem & Mol Biol, Las Palmas Gran Canaria, Spain

Univ Montreal, CHU St Justine, Res Ctr, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Nutr, Montreal, PQ H3T 1J4, Canada  Univ Laval, Inst Nutr & Funct Foods INAF, Quebec City, PQ G1V 0A6, Canada  Univ Montreal, Dept Pediat, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Chem, Montreal, PQ H3T 1J4, Canada  Univ Montreal, Dept Pathol, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Biochem, Montreal, PQ H3T 1J4, Canada  Univ Sherbrooke, Fac Med & Hlth Sci, Dept Anat & Cellular Biol, Lab Intestinal Physiopathol, Sherbrooke, PQ J1H 5N4, Canada

Univ Autonoma Madrid, Hosp Univ La Paz IdiPAZ, Fac Med, Dept Farmacol,Inst Invest, Madrid, Spain  CIBER Enfermedades Cardiovasc, Madrid, Spain  CNIC, Gene Regulat Cardiovasc Remodeling & Inflammat Gr, Madrid, Spain  Fdn Jimenez Diaz, Inst Invest, Dept Inmunol, Madrid, Spain  CSIC UAM, Inst Invest Biomed Alberto Sols, Dept Biol Canc, Madrid, Spain

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16, Midlothian, Scotland  Univ Edinburgh, Ctr Integrat Physiol, Hugh Robson Bldg,15 George Sq, Edinburgh EH8, Midlothian, Scotland  Univ Edinburgh, Queens Med Res Inst, MRC Ctr Inflammat Res, 47 Little France Crescent, Edinburgh EH16, Midlothian, Scotland

Nantong Univ, Dept Rehabil Med, Affiliated Hosp, Nantong 226001, Peoples R China  Nantong Univ, Coinnovat Ctr Neuroregenerat, Key Lab Neuroregenerat, Jiangsu & Minist Educ, Nantong 226001, Peoples R China  Shanghai Jiao Tong Univ, Dept Rehabil Med, Shanghai Peoples Hosp 9, Sch Med, Shanghai 200011, Peoples R China  Nantong Univ, Dept Neurol, Affiliated Hosp, Nantong 226001, Peoples R China

Med Univ Plovdiv, Fac Pharm, Dept Pharmacol Toxicol & Pharmacotherapy, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Med Univ Plovdiv, Med Fac, Dept Med Biol, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Paisij Hilendarski Univ Plovdiv, Res Inst Med, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Med Univ Plovdiv, Fac Pharm, Dept Med Phys & Biophys, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria

Univ Iceland, Fac Pharmaceut Sci, Hofsvallagata 53, IS-107 Reykjavik, Iceland  Univ La Laguna ULL, Dept Ingn Quim & Tecnol Farmaceut, Fac Ciencias Salud, Campus Anchieta, San Cristobal la Laguna 38200, Tenerife, Spain  Univ Santiago de Compostela, Dept Farmacol Farm & Tecnol Farmaceut, R D Pharma Grp GI 1645, Fac Farm, Santiago De Compostela 15782, Spain  Univ Santiago de Compostela, Hlth Res Inst Santiago de Compostela IDIS, Santiago De Compostela 15782, Spain

Linkoping Univ, Dept Clin & Expt Med, S-58185 Linkoping, Sweden  Univ Tokyo, Grad Sch Agr & Life Sci, Dept Vet Physiol, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  Univ Tokyo, Grad Sch Agr & Life Sci, Dept Biomed Sci, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  CNRS, Inst Curie, UMR144, F-75248 Paris, France  Univ Lubeck, Inst Expt & Clin Pharmacol & Toxicol, D-23538 Lubeck, Germany  Johannes Gutenberg Univ Mainz, Univ Med Ctr, Inst Mol Med, D-55131 Mainz, Germany  Univ Manchester, Fac Biol Med & Hlth, Manchester M13 9PT, Lancs, England

RED Labs, Z1 Researchpk 100, B-1731 Zellik, Belgium  Univ Campania, Dept Expt Med, I-80138 Naples, Italy  Ctr Autism Forza Silenzio, I-81036 Caserta, Italy  Italian Grp Studying Autism GISA, I-25018 Brescia, Italy  Nevada Ctr Biomed Res, Reno, NV 89557 USA  Univ Nevada, Sch Med, Dept Pathol, Reno, NV 89557 USA  Himmunitas Vzw, B-1120 Brussels, Belgium

Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA; The Marcus Institute for Aging Research, Harvard Medical School, Boston, MA, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA.  Center for Environmental Sciences and Engineering, University of Connecticut, Storrs, CT, USA.  Department of Immunology, UConn Health, Farmington, CT, USA; Department of Medicine, UConn Health, Farmington, CT, USA.  Department of Periodontology, UConn Health, Farmington, CT, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA. Electronic address: christopher.blesso@uconn.edu.

Univ Complutense, Dept Quim Ciencias Farmaceut, Fac Farm, Grp Biotransformac, Madrid 28040, Spain  Univ Complutense, Fac Farm, Dept Fisiol, Madrid 28040, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol, Madrid 28040, Spain  Campus Excelencia Internacional CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurogenerat C, Madrid, Spain  Inst Ramon & Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Inst Invest Sanitaria Hosp Univ La Princesa, Hosp Univ Santa Cristina, Unidad Invest, Madrid, Spain  Univ Rey Juan Carlos, Fac Ciencias La Salud, Dept Ciencias Basicas La Salud, Area Farmacol & Nutr,Unidad Asociada I D i Al CSI, Avda Atenas S-N, Madrid 28922, Spain  Univ La Laguna, Dept Bioquim Microbiol Biol Celular & Genet, Santa Cruz de Tenerife, Spain  Grp Biotransformac, Barcelona, Spain

School of Veterinary Medicine, Kitasato University, Higashi 23-35-1 Towada, Aomori 034-8628, Japan. Electronic address: mochiai@vmas.kitasato-u.ac.jp.  School of Veterinary Medicine, Kitasato University, Higashi 23-35-1 Towada, Aomori 034-8628, Japan.  School of Food Industrial Sciences, Miyagi University, Hatatate 2-2-1, Taihaku, Sendai, Miyagi 982-0215, Japan.  Field Science Center, School of Veterinary Medicine, Kitasato University, Kami-yakumo 751, Yakumo, Futami, Hokkaido 049-3121, Japan.

Univ Huddersfield, Sch Appl Sci, Dept Pharm, Huddersfield HD1 3DH, W Yorkshire, England  Univ Freiburg, Dept Psychiat & Psychotherapy, Neurochem Res Lab, Sch Med, Hauptstr 5, D-79104 Freiburg, Germany  VivaCell Biotechnol GmbH, Ferdinand Porsche Str 5, D-79211 Denzlingen, Germany

CSIC UAM, Inst Invest Biomed Alberto Sols, Madrid, Spain  Hosp Univ La Paz, Inst Invest, Madrid, Spain  Hosp Gen Univ Gregorio Maranon, Inst Invest Sanitaria Gregorio Maranon, Serv Cardiol, Madrid, Spain  Hosp Clin Salamanca, Serv Cardiol, Salamanca, Spain  Univ Complutense Madrid, Fac Med, Ciudad Univ, Madrid, Spain

CSIR CSIR, Inst Genom & Integrat Biol IGIB, Mall Rd, Delhi 110007, India  CSIR CSIR, Acad Sci & Innovat Res AcSIR, Mall Rd, Delhi 110007, India  Jamia Hamdard, Dept Pharmacol, Fac Pharm, Delhi 110062, India  Inst Human Behav & Allied Sci IHBAS, Delhi 110095, India  Sapienza Univ, Dept Physiol & Pharmacol Vittorio Erspamer, Rome, Italy  All India Inst Med Sci, Dept Neurol, Delhi 110029, India



Ulm Univ, Trauma Res Ctr, Inst Orthopaed Res & Biomech, Helmholtzstr 14, D-89081 Ulm, Germany  Univ Porto, I3S, R Alfredo Allen, P-4200135 Porto, Portugal  Univ Porto, Inst Engn Biomed INEB, R Alfredo Allen, P-4200135 Porto, Portugal  Univ Porto, ICBAS, R Jorge de Viterbo Ferreira 228, P-4050313 Porto, Portugal

Department of Science, University of Basilicata, Viale dell'Ateneo Lucano 10, 85100 Potenza, Italy.  Department of Pharmacy, University of Salerno, Via Giovanni Paolo II 132, 84084 Salerno, Italy.  Bristol Heart Institute, Bristol Medical School, University of Bristol, Bristol BS2 8HW, UK.  Department of Molecular and Cellular Biochemistry, University of Kentucky, Lexington, KY 40536, USA.  Departamento de Bioquimica Rua Ramiro Barcelos, Universidade Federal do Rio Grande do Sul (UFRGS), 2600 Anexo Santa Cecilia, Porto Alegre, RS, Brazil.  Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, 1090 Vienna, Austria.

Univ Basilicata, Dept Sci, Viale Ateneo Lucano 10, I-85100 Potenza, Italy  Bioinnova Srls, Via Ponte Nove Luci 22, I-85100 Potenza, Italy  Univ Salerno, Dipartimento Chim & Biol, Via Giovanni Paolo II,132, I-84084 Fisciano, Italy  San Carlo Hosp Potenza, Rheumatol Inst Lucania IReL, Rheumatol Dept Lucania, Potenza, Italy  Madonna delle Grazie Hosp Matera, Potenza, Italy

1Department of Biochemistry and Center of Excellence for Innovation in Chemistry, Faculty  of Science, Burapha University, Chonburi 20130, Thailand  2Department of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty of Science, Burapha University, Chonburi 20130, Thailand

Departments of Pharmaceutical Sciences, College of Pharmacy, University of Tennessee Health Science Center, Memphis, Tennessee 38163, United States.  College of Graduate Health Sciences, University of Tennessee Health Science Center, Memphis, Tennessee 38163, United States.  *Email: jjiang18@uthsc.edu for Jianxiong Jiang  Email: cyang26@uthsc.edu for Chao-Yie Yang

Nantong Univ, Coinnovat Ctr Neuroregenerat, Key Lab Neuroregenerat Jiangsu, Nantong, Jiangsu, Peoples R China  Nantong Univ, Coinnovat Ctr Neuroregenerat, Minist Educ, Nantong, Jiangsu, Peoples R China  Nantong Univ, Affiliated Hosp, Ctr Special Inspect, Nantong, Jiangsu, Peoples R China  Huazhong Univ Sci & Technol, Tongji Hosp, Tongji Med Coll, Dept Neurosurg, Wuhan, Hubei, Peoples R China  Nantong Univ, Affiliated Hosp, Dept Otolaryngol Head Neck Surg, Nantong, Jiangsu, Peoples R China  Nantong Univ, Affiliated Hosp, Dept Rehabil Med, Nantong, Jiangsu, Peoples R China

Univ Porto, Inst Invest & Inovacao Saude, Rua Alfredo Allen 208, P-4200135 Oporto, Portugal  Univ Porto, INEB Inst Engn Biomed, Rua Alfredo Allen 208, P-4200135 Oporto, Portugal  Univ Ulm, Inst Orthopaed Res & Biomech, Helmholtzstr 14, D-89081 Ulm, Germany  Univ Porto, ICBAS, Rua Jorge Viterbo Ferreira 228, P-4050313 Oporto, Portugal

Univ Basilicata, Dept Sci, Viale Ateneo Lucano 10, I-85100 Potenza, Italy  Univ Salerno, Dept Pharm, Via Giovanni Paolo II 132, I-84084 Salerno, Italy  KAMABIO Srl, Via Boschetto 4-B, I-39100 Bolzano, Italy  ALMACABIO Srl, C So Italia 27, I-39100 Bolzano, Italy  Univ Cagliari, Dept Sci Vita & Ambiente, Sez Sci Farmaco, Via Osped 72, I-09124 Cagliari, Italy

Univ Wisconsin, Sch Med & Publ Hlth, Dept Med Microbiol & Immunol, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Oncol, Madison, WI 53706 USA  Univ Wisconsin Madison, Dept Biomed Engn, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Med, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Pediat, Madison, WI 53706 USA

Department of Pharmaceutical Sciences, College of Pharmacy, The University of Tennessee Health Science Center, Memphis, TN, 38163, USA.  Department of Pharmaceutical Sciences, College of Pharmacy, The University of Tennessee Health Science Center, Memphis, TN, 38163, USA. jjiang18@uthsc.edu.

Columbus Zoo & Aquarium, Powell, OH 43065 USA  Univ Prince Edward Isl, Atlantic Vet Coll, Hlth Management, Charlottetown, PE C1A 4P3, Canada  Colorado State Univ, Coll Vet Med & Biomed Sci, Clin Sci, Ft Collins, CO 80523 USA  Ohio State Univ, Dept Anthropol, Columbus, OH 43210 USA

Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, St. Louis, MO 63110, USA    Center for Species Survival, Smithsonian National Zoo and Conservation Biology Institute, Front Royal, VA 22630, USA    North of England Zoological Society, Chester Zoo, Upton by Chester CH2 1LH, UK    National Museum of Natural History, Smithsonian Institution, Washington, DC 20560, USA    Smithsonian Global Health Program, Smithsonian National Zoo and Conservation Biology Institute, Washington, DC 20008, USA    Department of Epidemiology of Microbial Disease, Yale School of Public Health, New Haven, CT 06520, USA    Veterinary Initiative for Endangered Wildlife, Bozeman, MT 59715, USA    Department of Anthropology, The Ohio State University, Columbus, OH 43210, USA    College of Public Health, The Ohio State University, Columbus, OH 43210, USA    Department of Clinical Sciences, Colorado State University, Fort Collins, CO 80523, USA    Wildlife Health Sciences, Smithsonian National Zoo and Conservation Biology I

Liverpool John Moores Univ, Sch Biol & Environm Sci, Liverpool L3 3AF, Merseyside, England  Univ Pretoria, Mammal Res Inst, ZA-0028 Hatfield, South Africa  Southern African Wildlife Coll, ZA-1380 Hoedspruit, South Africa  Univ Pretoria, Dept Anat & Physiol, Endocrine Res Lab, ZA-0110 Onderstepoort, South Africa

Laboratory of Molecular Reproductive Biology, Institute for Environmental Sciences, University of Shizuoka, Shizuoka 422-8526, Japan.  Graduate School of Integrated Pharmaceutical and Nutrition Sciences, University of Shizuoka, Shizuoka 422-8526, Japan.  Tropical Biosphere Research Center, University of the Ryukyus, Okinawa 903-0213, Japan.  Faculty of Advanced Engineering, Tokyo University of Science, Tokyo 125-8585, Japan.  Graduate School of Nanobioscience, Yokohama City University, Yokohama 236-0027, Japan.

Univ Utah, Sch Med, 30 N 1900 E,2B200, Salt Lake City, UT 84132 USA  Univ Utah, Sch Med, Dept Obstet & Gynecol, Div Family Planning, 30 N 1900 E,2B200, Salt Lake City, UT 84132 USA  Univ Utah, Coll Nursing, 10 S 2000 E, Salt Lake City, UT 84112 USA  Univ Utah, Sch Med, Dept Pediat, Div Neonatol, 295 Chipeta Way, Salt Lake City, UT 84108 USA  Univ New Mexico, Sch Med, Dept Obstet & Gynecol, Albuquerque, NM 87131 USA  Univ Illinois, Dept Psychiat, Neuropsychiat Inst, 912 S Wood St, Chicago, IL 60612 USA

MIT, David H Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Chem Engn, Cambridge, MA 02139 USA  MIT, Div Comparat Med, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Northeastern Univ, Dept Bioengn, Boston, MA 02115 USA  Northeastern Univ, Dept Mech Engn, Boston, MA 02115 USA  Univ Southern Calif, Keck Sch Med, Dept Obstet & Gynecol, Los Angeles, CA 90033 USA  MIT, Media Lab, Cambridge, MA 02139 USA  MIT, Inst Med Engn & Sci, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Mech Engn, Cambridge, MA 02139 USA  Harvard Med Sch, Brigham & Womens Hosp, Div Gastroenterol Hepatol & Endoscopy, Boston, MA 02115 USA

Center for Biomedical Research, Population Council, 1230 York Avenue, New York, NY, 10065, USA.  Clinica de Profamilia, Nicolas de Ovando Esq. Calle 16, Ens. Luperon, Santo Domingo, Dominican Republic.  , Gold Canyon, USA.  Center for Biomedical Research, Population Council, 1230 York Avenue, New York, NY, 10065, USA. rmerkatz@popcouncil.org.

Department of Dermatology, Showa University, School of Medicine, Tokyo, Japan.  Department of Dermatology, Showa University Northern Yokohama Hospital, Yokohama, Japan.  Department of Environmental Immuno-Dermatology, Yokohama City University Graduate School of Medicine, Yokohama, Japan.

BioCrit Grp Biomed Res Crit Care Med, Valladolid 47005, Spain  Univ Valladolid, Fac Med, Dept Med Dermatol & Toxicol, Valladolid 47005, Spain  Hosp Clin Univ Valladolid, Gastroenterol Dept, Valladolid 47003, Spain  Univ Valladolid, Fac Med, Dept Surg, Valladolid 47005, Spain  Hosp Clin Univ Salamanca, Anesthesiol & Crit Care Dept, Salamanca 37007, Spain  Hosp Clin Univ Valladolid, Anesthesiol & Crit Care Dept, Valladolid 47003, Spain  Inst Hlth Sci Castile & Leon IECSCYL, Soria 42002, Spain  Hosp Clin Univ Valladolid, Dept Microbiol, Valladolid 47003, Spain  Hosp Clin Univ Valladolid, Haematol & Hemotherapy Dept, Valladolid 47003, Spain

BioCritic, Group for Biomedical Research in Critical Care Medicine, 47005 Valladolid, Spain.  Department of Medicine, Dermatology and Toxicology, Universidad de Valladolid, 47005 Valladolid, Spain.  Research Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Centro de Investigacion Biomedica en Red de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, 28029 Madrid, Spain.  Institute of Health Sciences of Castile and Leon (IECSCYL), 42002 Soria, Spain.  Radiology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Gastroenterology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Anesthesiology and Critical Care Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Department of Surgery, Faculty of Medicine, Universidad de Valladolid, 47005 Valladolid, Spain.  Department of Physiology, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, 48940 Leioa, Spain.  Biocruce

VA Pittsburgh Healthcare Syst, Med Res Serv, Pittsburgh, PA 15240 USA  Univ Pittsburgh, Dept Pharmaceut Sci, Pittsburgh, PA 15216 USA  Cent S Univ, Xiangya Hosp 2, Changsha, Hunan, Peoples R China  Cent S Univ, Inst Clin Pharm, Changsha, Hunan, Peoples R China  Univ Pittsburgh, Sch Med, Dept Psychiat, Pittsburgh, PA 15213 USA  Univ Calif San Diego, Dept Psychiat, San Diego, CA 92103 USA  Beth Israel Deaconess Med Ctr, Dept Psychiat, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA

Kyoto Pharmaceut Univ, Div Pathol Sci, Dept Pharmacol, Yamashina Ku, 5 Nakauchi Cho, Kyoto 6078414, Japan  Setsunan Univ, Fac Pharmaceut Sci, Lab Immunopharmacol, 45-1 Nagaotoge Cho, Hirakata, Osaka 5730101, Japan  Nagoya City Univ, Grad Sch Med Sci, Dept Pharmacol, Mizuho Ku, 1 Kawasumi,Mizuho Cho, Nagoya, Aichi 4678601, Japan

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing 100850, Peoples R China  Chinese Peoples Liberat Army, Dept Anesthesiol, Hosp 309, Beijing 10091, Peoples R China  Hebei North Univ, Dept Postgrad, Zhangjiakou 075000, Peoples R China  Gen Hosp PLA Rocket Force, Dept Anesthesiol, Beijing 100088, Peoples R China  Beijing Chuiyangliu Hosp, Dept Anesthesiol, Beijing 10022, Peoples R China

Peoples Liberat Army Gen Hosp, Dept Anesthesiol, Seventh Med Ctr, 5 Nanmencang Rd, Beijing 100070, Peoples R China  Beijing Inst Pharmacol & Toxicol, Dept New Drug Evaluat, 27 Taiping Rd, Beijing 100850, Peoples R China  Guizhou Med Univ, Dept Physiol, Guiyang 550025, Peoples R China

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing Key Lab Neuropsychopharmacol, 27 Taiping Rd, Beijing 100850, Peoples R China  Chinese Acad Med Sci, Inst Basic Med Sci, Dept Immunol, Beijing, Peoples R China  Peking Union Med Coll, Sch Basic Med, State Key Lab Med Mol Biol, Beijing, Peoples R China

Johns Hopkins Univ, Johns Hopkins Hosp, Johns Hopkins Ctr Womens Reprod Mental Hlth, Dept Psychiat & Behav Sci,Sch Med, 550 North Broadway,Suite 308, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Gynecol & Obstet, Baltimore, MD 21205 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Biostat, 615 N Wolfe St,Suite E-3150, Baltimore, MD 21205 USA  Johns Hopkins Univ, Dept Pediat, Sch Med, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Populat Family & Reprod Hlth, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Univ Virginia, Dept Psychiat & Neurobehav Sci, POB 800548, Charlottesville, VA 22908 USA

Fujian Med Univ, Sch Pharm, Dept Pharmacol, Fuzhou 350122, Peoples R China  Army Med Univ, Mil Med Univ 3, Coll High Altitude Mil Med, Dept High Altitude Operat Med, Chongqing 400038, Peoples R China  Wuzhou Univ, Sch Chem Engn & Resource Recycling, Wuzhou 543002, Peoples R China  Fujian Med Univ, Fujian Ctr Safety Evaluat New Drug, Fuzhou 350122, Peoples R China  Fujian Med Univ, Sch Pharm, Fujian Key Lab Drug Target Discovery & Struct & Fu, Fuzhou 350122, Peoples R China

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing Key Lab Neuropsychopharmacol, Beijing 100850, Peoples R China  China Pharmaceut Univ, Sch Pharm, Nanjing 211198, Jiangsu, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Nanlou Pharm, Beijing 100853, Peoples R China  Capital Med Univ, Sch Basic Med Sci, Beijing 100069, Peoples R China  Zunyi Med Univ, Key Lab Basic Pharmacol, Minist Educ, Zunyi 563003, Guizhou, Peoples R China  Zunyi Med Univ, Joint Int Res Lab Ethnomed, Minist Educ, Zunyi 563003, Guizhou, Peoples R China



Chinese PLA, Air Force Med Ctr, Dept Neurosurg, Beijing 100142, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Med Ctr 7, Dept Anesthesiol, Beijing 100700, Peoples R China  Beijing Shouda EENT Hosp, Dept Anesthesiol, Beijing 100070, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Med Ctr 7, Operating Room, Beijing 100700, Peoples R China

Air Force Gen Hosp Chinese PLA, Dept Neurosurg, Beijing 100142, Peoples R China  Acad Mil Med Sci, Inst Pharmacol & Toxicol, Beijing 100850, Peoples R China  Chinese PLA Army Gen Hosp, Dept Anesthesiol, Beijing 100700, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Dept Neurosurg, 28 Fuxing Rd, Beijing 100853, Peoples R China

Univ Oklahoma, Hlth Sci Ctr, Oklahoma Ctr Gerosci & Hlth Brain Aging, Oklahoma City, OK 73104 USA  Univ Oklahoma, Hlth Sci Ctr, Oklahoma Ctr Neurosci, Oklahoma City, OK 73104 USA  Univ Oklahoma, Hlth Sci Ctr, Dept Rehabil Sci, Coll Allied Hlth, Oklahoma City, OK USA  Univ Oklahoma, Hlth Sci Ctr, Dept Biochem & Mol Biol, Oklahoma City, OK 73104 USA

Department of Psychology, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Department of Biological Sciences, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Neuroscience Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Life Sciences Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Institute of Arctic Biology, University of Alaska-Fairbanks, Fairbanks, AK, United States.  Department of Chemistry, University of Alaska-Fairbanks, Fairbanks, AK, United States.  IDeA Network of Biomedical Excellence (INBRE), University of Alaska-Fairbanks, Fairbanks, AK, United States.  Comprehensive Neuropsychological Services, Albany, NY, United States.  Department of Cognitive Science, Rensselaer Polytechnic Institute, Troy, NY, United States.

Univ Turin, Amedeo di Savoia Hosp, Dept Med Sci, Unit Infect Dis, Turin, Italy  Infect Dis Inst, Res Dept, Mulago Hosp, Kampala, Uganda  Univ Turin ASL Citta Torino, Dept Med Sci, Lab Clin Pharmacol & Pharmacogenet, Turin, Italy  Alma Mater Studiorum Univ Bologna, S Orsola Hosp, Dept Med & Surg Sci, Unit Infect Dis, Bologna, Italy  Makerere Univ, Coll Hlth Sci, Kampala, Uganda

Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: iavicoli.ivo@rm.unicatt.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: veruscka@email.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: lfontana73@yahoo.it.  Epidemiology Unit, Occupational Medicine Department, Research Division, Italian Workers' Compensation Authority (INAIL), Via Alessandria, 220/E, 00198 Rome, Italy. Electronic address: a.marinaccio@inail.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: bergamaschi@rm.unicatt.it.  Department of Public Health, Environmental Health Sciences, University of Massachusetts, Morrill I, N344, Amherst, MA 01003, USA. Electronic address: edwardc@schoolph.umass.edu.

Syst Biol Grp Lab, Rome, Italy  Experts Grp Inositols Basic & Clin Res EGOI, Rome, Italy  Consejo Nacl Invest Cient & Tecn, Inst Biol & Med Expt IBYME, CONICET FIBYME, Buenos Aires, DF, Argentina  Alma Res Fertil Ctr, Rome, Italy  Univ Insubria, Filippo Dei Ponte Hosp, Dept Obstet & Gynecol, Varese, Italy

Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Angiol, Cardiovasc Res Lab, D-40225 Dusseldorf, Germany  Univ Reading, Dept Nutr, Reading RG6 6AP, Berks, England  UCL, Bloomsbury Inst Intens Care Med, London WC1E 6BT, England  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, Southampton SO16 6YD, Hants, England  Inst Life Sci, Southampton SO16 6YD, Hants, England  Slovak Acad Sci, Ctr Mol Med, Bratislava 83101, Slovakia  Wake Forest Univ, Dept Chem, Winston Salem, NC 27109 USA  Univ Warwick, Dept Chem, Coventry CV4 7AL, W Midlands, England  Bruker UK Ltd, Coventry CV4 9GH, W Midlands, England  Nagoya City Univ, Grad Sch Pharmaceut Sci, Dept Organ & Med Chem, Nagoya, Aichi 4678603, Japan  Natl Inst Oncol, Dept Mol Immunol & Toxicol, H-1122 Budapest, Hungary  NCI, Leidos Biomed Res Inc, Frederick, MD 21702 USA  NCI, Frederick, MD 21702 USA  Univ St Andrews, Sch Med, St Andrews KY16 9AJ, Fife, Scotland

Indiana Center for Biomedical Innovation, Indianapolis, Indiana (Y.L., Ar.S., J.S.); Indiana University School of Medicine, Indianapolis, Indiana (P.M., D.B., M.U., N.S., An.S., J.S.); University of Mississippi Medical Center, Jackson, Mississippi (S.T.Y., Je.S.); and Vasculonics LLC, Indianapolis, Indiana (J.S.)

Univ Genoa, Sect Gen Pathol, Dept Expt Med, Genoa, Italy  Univ Genoa, Dept Expt Med, Sect Biochem, Ctr Excellence Biomed Res CEBR, Genoa, Italy  Maastricht Univ, Dept Psychiat & Neuropsychol, Sch Mental Hlth & Neurosci, Maastricht, Netherlands  Univ Genoa, Sect Pharmacol & Toxicol, Dept Pharm, Genoa, Italy  IRCCS Osped Policlin San Martino, Genoa, Italy

Umea Centre for Molecular Medicine, Umea University, Umea, Sweden.  Wallenberg Centre for Molecular Medicine, Umea University, Umea, Sweden.  Umea Centre for Microbial Research, Umea University, Umea, Sweden.  Max Planck Institute for Brain Research, Frankfurt am Main, Germany.  Institute of Science and Technology Austria (IST Austria), Klosterneuburg, Austria.

Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden.  Present address: Department of Molecular Biology, Umea University, SE-901 87, Umea, SE, Sweden.  Present address: Yale Stem Cell Center, Yale University School of Medicine, New Haven, Connecticut, 06520, USA.  Present address: Research and Innovation Centre, Fondazione Edmund Mach, via E Mach 1, 38010, San Michele a/Adige, Italy.  Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden. ylva.engstrom@su.se.

Univ Washington, Dept Immunol, Sch Med, 750 Republican St, Seattle, WA 98109 USA  Univ Washington, Ctr Innate Immun & Immune Dis, Sch Med, 750 Republican St, Seattle, WA 98109 USA  Seattle Childrens Res Inst, Ctr Immun & Immunotherapies, 1900 9th Ave, Seattle, WA 98101 USA  Univ Washington, Dept Pediat, Sch Med, 1959 NE Pacific St, Seattle, WA 98195 USA

Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan.  Department of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Asclepiumm Taiwan Co. Ltd., New Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan; National Institute of Cancer Research, National Health Research Institutes, Tainan 704, Taiwan.  Department of Surgery, Chang Gung Memorial Hospital, Chang Gung University, Taoyuan, Taiwan.  Genomics Research Center, Academia Sinica, Taipei, Taiwan.  Senhwa Biosciences, Inc., Taiwan R.O.C.  Institute of Biopharmaceutical Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan. Electronic address: yeusu@nycu.edu.tw.  Department of Oncology, Taipei Veterans Gener

Department of Microbiology and.  Medical Scientist Training Program, University of Washington, Seattle, Washington, USA.  Public Health Sciences and Basic Sciences Divisions, Fred Hutchinson Cancer Center, Seattle, Washington, USA.  Department of Genome Sciences, University of Washington, Seattle, Washington, USA.

Department of Genetics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA.  Genetics and Epigenetics Program, The University of Texas MD Anderson Cancer Center UT Health Graduate School of Biomedical Sciences, Houston, TX, USA.  Department of Genetics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA. bwang3@mdanderson.org.  Genetics and Epigenetics Program, The University of Texas MD Anderson Cancer Center UT Health Graduate School of Biomedical Sciences, Houston, TX, USA. bwang3@mdanderson.org.

Department of Immunology, Tufts University School of Medicine, Boston, MA 02111.  Department of Veterinary and Biomedical Sciences, Center for Molecular Immunology and Infectious Disease, The Pennsylvania State University, University Park, PA 16802.  Email address: puk103@psu.edu - Parisa Kalantari

National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, (Chinese Center for Tropical Diseases Research); Key Laboratory of Parasite and Vector Biology, National Health Commission of People's Republic of China; World Health Organization Collaborating Center for Tropical Diseases, Shanghai, China.  Shanghai University of Medicine & Health Sciences, Shanghai, China.  The School of Global Health, Chinese Center for Tropical Diseases Research, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.  Central Laboratory, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.

Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN Institute of Microbes and Infections, Shanghai 200052, China. Electronic address: haipengliu@tongji.edu.cn.  Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN 

Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China. Electronic address: hongjiang@sioc.ac.cn.

Departments of Immunology and Medicine, University of Washington School of Medicine, Seattle, WA 98109, USA.  Department of Comparative Medicine, University of Washington School of Medicine, Seattle, WA 98195, USA.  Departments of Immunology and Medicine, University of Washington School of Medicine, Seattle, WA 98109, USA. Electronic address: stetson@uw.edu.

The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China.  University of Chinese Academy of Sciences, Beijing, 100049, China.  Shanghai Institute for Advanced Immunochemical Studies, and School of Life Science and Technology, Shanghai Tech University, Shanghai, 200031, China.  School of Chinese Materia Medica, Nanjing University of Chinese Medicine, Nanjing, 210023, China.  The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China. hljiang@simm.ac.cn.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China. hljiang@simm.ac.cn.  University of Chinese Academy of Sci

Univ Louisville, James Graham Brown Canc Ctr, Dept Microbiol & Immunol, Louisville, KY 40202 USA  Univ Louisville, Dept Physiol, Sch Med, Louisville, KY 40202 USA  Univ Louisville, Dept Med, Louisville, KY 40202 USA  Univ Louisville, Dept Pharmacol & Toxicol, Louisville, KY 40202 USA  Univ Louisville, Dept Comp Engn & Comp Sci, Louisville, KY 40202 USA  Univ Louisville, KBRIN Bioinformat Core, Louisville, KY 40202 USA  Univ Louisville, Kidney Dis Program, Louisville, KY 40202 USA  Univ Louisville, Clin Prote Ctr, Louisville, KY 40202 USA  Robley Rex Vet Affairs Med Ctr, Louisville, KY 40206 USA

Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Molecular and Translational Science, Monash University, Clayton, Victoria 3800, Australia.  The Department of Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Turabah 29179, Saudi Arabia.  Integrated DNA Technologies Inc., Coralville, IA 52241, USA.  Department of Immunology and Infectious Diseases, John Curtin School of Medical Research, Australian National University, Canberra, ACT 2601, Australia.  Centre for Personalised Immunology, John Curtin School of Medical Research, Australian National University, Canberra, ACT, 2601, Australia.  Ritchie Centre, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Obstetrics and Gynaecology, Monash University, Clayton, Victoria 3800, Australia.  Australian Regenerative Medicine Institute, Monash University, Clayton, Victoria 3800, Australia.  Centre for Molecu

Tongji Univ, Shanghai Pulm Hosp, Shanghai Key Lab TB, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai 200072, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai 200433, Peoples R China  Chinese Acad Sci, Shanghai Inst Biochem & Cell Biol, CAS Ctr Excellence Mol Cell Sci,Univ Chinese Acad, Shanghai Key Lab Mol Androl,State Key Lab Cell Bi, Shanghai 200031, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai 200433, Peoples R China  Tongji Univ, Shanghai Key Lab Signaling & Dis Res, Shanghai Matern & Infant Hosp 1, Clin & Translat Res Ctr,Sch Life Sci & Technol, Shanghai 200092, Peoples R China  Huazhong Univ Sci & Technol, Union Hosp, Tongji Med Coll, Dept Cardiovasc Dis, Wuhan 430022, Peoples R China  Chinese Acad Sci, CAS Ctr Excellence Brain Sci & Intelligence Techn, State Key Lab Virol, Ctr Biosafety Megasci,Wuhan Inst Virol, Wuhan 430071, Peoples R China  Huazhong Univ Sci & Technol, Union

Department of Respiratory and Critical Care Medicine, Shanghai Pulmonary Hospital, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.  Institute of Respiratory Medicine, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.  Clinical Translation Research Center, Shanghai Pulmonary Hospital, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.

Harvard Med Sch, Dept Microbiol, Boston, MA 02115 USA  Dana Farber Canc Inst, Dept Canc Immunol & Virol, Boston, MA 02115 USA  Mem Sloan Kettering Canc Ctr, Sloan Kettering Inst, Mol Biol Program, New York, NY 10065 USA  Dana Farber Canc Inst, Parker Inst Canc Immunotherapy, Boston, MA 02115 USA

Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China.  State Key Laboratory for Biology of Plant Diseases and Insect Pests, Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China.  National Institute of Biological Sciences, Beijing 102206, China.  Department of Bioengineering and Therapeutic Sciences, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technolo

Department of Bioengineering, University of Washington, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA.  Department of Immunology, University of Washington, Seattle, WA, USA.  Seattle Genetics, Bothell, WA, USA.  Center for Systems Biology, Harvard University, Cambridge, MA, USA.  Department of Biochemistry, University of Washington, Seattle, WA, USA.  Molecular Biophysics and Integrated Bioimaging, Lawrence Berkeley National Laboratory, Berkeley, CA, USA.  Neoleukin Therapeutics, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.  Department of Biochemistry, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.

Department of Biochemistry and Physiology, School of Pharmacy and Food Sciences, Universitat de Barcelona, Av. Joan XXIII, 27-31, 08028, Barcelona, Spain.  Institut de Biomedicina de la Universitat de Barcelona (IBUB), Universitat de Barcelona, Barcelona, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain.  NeurObesity Group, Department of Physiology, CIMUS, University of Santiago de Compostela-Instituto de Investigacion Sanitaria, Santiago de Compostela, Spain.  Neuronal Control of Metabolism Laboratory, Institut d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain.  CNAG-CRG, Centre for Genomic Regulation, Barcelona Institute of Science and Technology, 08028, Barcelona, Spain.  Universitat Pompeu Fabra (UPF), Barcelona, Spain.  Instituto de Investigaciones Biomedicas de Barcelona (IIBB-CSIC), Barcelona, Spain.  CIBER de Enfermedades Cardiovasculares (CIBERCV), Instituto de Salud Carl

Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran.  Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran; Department of Physiology, School of Medicine, Neurophysiology Research Center, Hamedan University of Medical Sciences, Hamedan, Islamic Republic of Iran. Electronic address: irsalehi@yahoo.com.  Department of Physical Education and Sport Science, Bandar Abbas Branch, Islamic Azad University, Bandar Abbas, Islamic Republic of Iran. Electronic address: kamal_ranjbar2010@yahoo.com.  Department of Physical Education and Sport Science, Hamedan Branch, Islamic Azad University, Hamedan, Islamic Republic of Iran.

Univ Childrens Hosp, Div Pediat Endocrinol & Diabetol, Zurich, Switzerland  Univ Childrens Hosp, Childrens Res Ctr, Zurich, Switzerland  Univ Zurich, Zurich Ctr Integrat Human Physiol, Zurich, Switzerland  Univ Dusseldorf, German Diabet Ctr, Dusseldorf, Germany  Univ Zurich Hosp, Dept Clin Pharmacol & Toxicol, CH-8091 Zurich, Switzerland  German Ctr Diabet Res, Dusseldorf, Germany

Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea.  New Drug Development Center, Daegu-Gyeongbuk Medical Innovation Foundation, Daegu, Republic of Korea.  ImmunoForge, Seoul, Republic of Korea.  Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea. hha@ewha.ac.kr.

Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN 55455 USA  Univ Minnesota, Div Cardiovasc, Minneapolis, MN 55455 USA  Shandong Univ, Dept Crit Care Med, Key Lab Cardiovasc Remodeling & Funct Res, Chinese Minist Educ,Qilu Hosp, Jinan, Peoples R China  Shandong Univ, Chinese Minist Hlth, Qilu Hosp, Jinan, Peoples R China  Tongji Univ, Shanghai Peoples Hosp 10, Sch Med, Cardiovasc Dept, Shanghai, Peoples R China  Penn State Coll Med, Inst Heart & Vasc, Hershey, PA USA  Univ Chinese Acad Sci, Coll Life Sci, Beijing 100049, Peoples R China  Shanghai Univ Sport, Shanghai Antidoping Lab, Shanghai 200438, Peoples R China  Med Coll Wisconsin, Dept Physiol, Ctr Cardiovasc, Human & Mol Genet Ctr, 8701 Watertown Plank Rd, Milwaukee, WI 53226 USA  Univ Minnesota, Dept Surg, Box 242 UMHC, Minneapolis, MN 55455 USA  Univ Mississippi, Med Ctr, Dept Physiol & Biophys, Jackson, MS 39216 USA



Haeundae Bumin Hosp, Dept Nephrol, Busan, South Korea  Inje Univ, Busan Paik Hosp, Dept Surg, Coll Med, Busan 47392, South Korea  Inje Univ, Paik Inst Clin Res, Coll Med, Busan, South Korea  Inje Univ, Dept Pathol, Coll Med, Busan, South Korea  Inje Univ, Dept Pharmacol, Coll Med, Busan, South Korea  Case Western Reserve Univ, Dept Med, Cleveland, OH 44106 USA  Univ Hosp, Seidman Canc Ctr, Cleveland, OH USA  Inje Univ, Busan Paik Hosp, Dept Nephrol, Coll Med, Busan, South Korea

Newcastle Univ, Inst Cell & Mol Biosci, Inst Ageing, Campus Ageing & Vital, Newcastle Upon Tyne, Tyne & Wear, England  Cent South Univ, Xiangya Hosp 2, Dept Nephrol, Changsha, Hunan, Peoples R China  Mayo Clin, Div Nephrol & Hypertens, 200 First St SW, Rochester, MN 55905 USA  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN USA

Department of Pharmacological and Pharmaceutical Sciences, College of Pharmacy, University of Houston, Health 2, 4349 Martin Luther King Boulevard, Houston, TX, 77204-5037, USA.  Department of Pharmacological and Pharmaceutical Sciences, College of Pharmacy, University of Houston, Health 2, 4349 Martin Luther King Boulevard, Houston, TX, 77204-5037, USA. thussain@central.uh.edu.

Division of Nephrology, Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine Seoul, Republic of Korea.  Division of Scientific Instrumentation & Management, Korea Basic Science Institute Daejeon, Republic of Korea.  Department of Pathology, Samsung Medical Center, Sungkyunkwan University School of Medicine Seoul, Republic of Korea.

Univ Pittsburgh, Sch Med, Pittsburgh, PA USA  Univ Pittsburgh, Ctr Translat & Int Hematol, Pittsburgh, PA USA  Univ Pittsburgh, Dept Med, Pittsburgh Heart Lung & Blood Vasc Med Inst, Pittsburgh, PA USA  Univ Ghana, Sch Biomed & Allied Hlth Sci, Accra, Ghana  Kwame Nkrumah Univ Sci & Technol, Sch Publ Hlth, Kumasi, Ghana  Univ Pittsburgh, Dept Med, Renal Electrolyte Div, Pittsburgh, PA USA  Univ Pittsburgh, Dept Pharmacol & Chem Biol, Pittsburgh, PA USA  Komfo Anokye Teaching Hosp, Kumasi, Ghana

Univ Liverpool, Inst Translat Med, Dept Cellular & Mol Physiol, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Translat Med, Dept Biostat, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Translat Med, Dept Mol & Clin Pharmacol, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Integrat Biol, Ctr Cell Imaging, Liverpool L69 3BX, Merseyside, England  Heidelberg Univ, Med Res Ctr, Med Fac Mannheim, Mannheim, Germany  iThera Med, Munich, Germany  Univ Manchester, Fac Med & Human Sci, Ctr Paediat & Child Hlth, Manchester, Lancs, England

Univ Queensland, Fac Med, Ctr Kidney Dis Res, Translat Res Inst, Brisbane, Qld, Australia  Cornell Univ, Dept Biomed Engn, Ithaca, NY USA  Univ Queensland, Translat Res Inst, Fac Med, Therapeut Res Ctr, Brisbane, Qld, Australia  Univ Queensland, Translat Res Inst, Diamantina Inst, Brisbane, Qld, Australia  Univ Arizona, Dept Physiol, Tucson, AZ USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia  Princess Alexandra Hosp, Dept Nephrol, Brisbane, Qld, Australia

Department of Pathology, University Medical Center Utrecht, Utrecht, the Netherlands. Electronic address: F.A.Valentijn@umcutrecht.nl.  Department of Pathology, University Medical Center Utrecht, Utrecht, the Netherlands.  Molecular and Cellular Biology in Renal and Vascular Pathology, Fundacion Instituto de Investigacion Sanitaria -Fundacion Jimenez Diaz, Universidad Autonoma Madrid, Madrid, Spain.  Department of Nephrology, Faculty of Medicine, University of Thessaly, Larissa, Greece.  Center for Cell Biology and Cancer Research, Albany Medical Center, Albany, New York, USA.

Univ Gothenburg, Inst Neurosci & Physiol, Ctr Brain Repair & Rehabil, Gothenburg, Sweden  Karolinska Univ Hosp, Dept Womens & Childrens Hlth, Stockholm, Sweden  Univ Gothenburg, Inst Neurosci & Physiol, Perinatal Ctr, Gothenburg, Sweden  Zhengzhou Univ, Affiliated Hosp 3, Dept Pediat, Zhengzhou 450052, Peoples R China  Univ Gothenburg, Queen Silvia Childrens Hosp, Dept Pediat, Gothenburg, Sweden  Zhengzhou Childrens Hosp, Dept Pediat, Zhengzhou, Peoples R China

Yale Sch Med, Dept Pharmacol, Vasc Biol & Therapeut Program, New Haven, CT 06520 USA  Univ Calgary, Snyder Inst Chron Dis, Mouse Phen Resource Lab, Calgary, AB T2N 4N1, Canada  Univ Calgary, Dept Microbiol Immunol & Infect Dis, Cumming Sch Med, Calgary, AB T2N 4N1, Canada  Yale Sch Med, Dept Internal Med, New Haven, CT 06520 USA

Emory Univ, Dept Surg, Sch Med, Atlanta, GA 30322 USA  Peoples Hosp Zhengzhou Univ, Dept Crit Care Med, Henan Prov Peoples Hosp, Zhengzhou, Peoples R China  Southeast Univ, Zhongda Hosp, Dept Crit Care Med, Nanjing, Peoples R China  Chiba Univ, Dept Gen Med Sci, Grad Sch Med, Chiba, Japan  Eastern Chiba Med Ctr, Dept Emergency & Crit Care Med, Togane, Japan  Emory Univ, Sch Med, Emory Crit Care Ctr, Atlanta, GA 30322 USA  Emory Univ, Emory Transplant Ctr, Sch Med, 101 Woodruff Rd Suite 5105, Atlanta, GA 30322 USA

Southeast Univ, Zhong Da Hosp, Sch Med, Inst Nephrol, Nanjing, Peoples R China  Mayo Clin, Div Nephrol & Hypertens, 200 First St SW, Rochester, MN 55905 USA  Southeast Univ, Zhong Da Hosp, Sch Med, Inst Urol, Nanjing, Peoples R China  Mayo Clin, Cardiovasc Dis, Rochester, MN 55905 USA

Univ Gothenburg, Ctr Brain Repair & Rehabil, Inst Neurosci & Physiol, Gothenburg, Sweden  Karolinska Inst, Dept Womens & Childrens Hlth, Stockholm, Sweden  Zhengzhou Univ, Affiliated Hosp 3, Henan Key Lab Child Brain Injury, Zhengzhou, Peoples R China  Univ Marburg, Inst Pharmacol & Clin Pharm, Marburg, Germany  Univ Groningen, Groningen Res Inst Pharm, Dept Mol Pharmacol, Groningen, Netherlands  Zhengzhou Childrens Hosp, Dept Paediat, Zhengzhou, Peoples R China  Karolinska Univ Hosp, Dept Paediat Oncol, Stockholm, Sweden

Mayo Clin, Div Nephrol & Hypertens, 200 First St SW, Rochester, MN 55905 USA  Pusan Natl Univ, Dept Nephrol, Yangsan Hosp, Yangsan, South Korea  Pusan Natl Univ, Inst Convergence Biomed Sci & Technol, Yangsan Hosp, Yangsan, South Korea  Cent South Univ, Dept Nephrol, Xiangya Hosp 2, Changsha, Hunan, Peoples R China  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN 55905 USA

Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Inst Microvasc Med,Med Res Ctr, 16766 Jingshi Rd, Jinan 250014, Shandong, Peoples R China  Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Dept Nephrol, Jinan, Peoples R China  Shandong Univ, Shandong Prov Qianfoshan Hosp, Sch Med, Jinan, Peoples R China  Univ Toronto, Sunnybrook Hlth Sci Ctr, Mol & Cellular Biol Div, Toronto, ON, Canada  Univ Toronto, Dept Med Biophys, Toronto, ON, Canada  Tradewind BioSci, Daly City, CA USA  Markham Stouffville Hosp, Gen Internal Med, Toronto, ON, Canada

Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia.  Department of Paediatrics, Faculty of Medicine, National Institute of Children's Diseases, Comenius University in Bratislava, Bratislava, Slovakia.  Emergency Department Ruzinov, University Hospital Bratislava, Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, Bergen, Norway.  Department of Pharmacology and Toxicology, Faculty of Pharmacy, Comenius University, Bratislava, Slovakia.  Department of Nephrology, Institute of Pathology, University Clinic of the RWTH Aachen, Aachen, Germany.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, Bratislava, Slovakia.  Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia. tothova.lubomira@gmail.com.

Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea.  The Herbal Medicine Research Division, Korea Institute of Oriental Medicine, Daejeon, Republic of Korea.  Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea. Electronic address: hha@ewha.ac.kr.

Univ Wisconsin Madison, Dept Dairy Sci, 1675 Observ Dr, Madison, WI 53706 USA  Univ Wisconsin Madison, Endocrinol & Reprod Physiol Program, Madison, WI USA  Ohio State Univ, Dept Anim Sci, Columbus, OH 43210 USA  Univ Wisconsin Madison, Dept Anim Sci, Madison, WI USA  Univ Putra Malaysia, Dept Anim Sci, Serdang, Malaysia



Department of Molecular, Cell, and Developmental Biology, University of California, Santa Cruz, Santa Cruz, CA 95064, USA.  Sequencing Center, National Institute of Biological Sciences, Beijing 102206, China.  Department of Pathology, University of Utah, Salt Lake City, UT 84112, USA.  Department of Molecular, Cell, and Developmental Biology, University of California, Santa Cruz, Santa Cruz, CA 95064, USA. Electronic address: zwang36@ucsc.edu.

Wonkwang Univ, Dept Internal Med, Div Nephrol, 460 Jeollabuk Do, Iksan 54538, South Korea  Korea Univ, Dept Internal Med, Ansan Hosp, 516 Kojan Dong, Ansan 425020, South Korea  Inha Univ, Dept Pathol, 197 Inje Ro, Gimhae Si 50834, South Korea  Inje Univ, Dept Internal Med, Div Nephrol, 170 Goyang, Goyang 10380, South Korea

Univ Nacl Autonoma Mexico, Inst Ciencias Atmosfera & Cambio Climat, Lab Genotoxicol & Med Ambientales, Dept Ciencias Ambientales, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Biol Celular, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Farmacol, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Biol Celular & Tisular, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Inmunol, Mexico City 04510, DF, Mexico

Natl Cheng Kung Univ, Dept Biotechnol & Bioind Sci, Tainan, Taiwan  Cheng Kung Univ, Coll Med Natl, Dept Surg, Div OfThorac Surg, Tainan, Taiwan  Natl Cheng Kung Univ, Coll Med, Dept Pharmacol, Tainan, Taiwan  Taipei Med Univ, Coll Med Sci & Technol, PhD Program Neural Regenerat Med, Taipei, Taiwan  Taipei Med Univ, Coll Med, Grad Inst Med Sci, Taipei, Taiwan  Taipei Med Univ, Coll Med, Sch Resp Therapy, Taipei, Taiwan  Natl Cheng Kung Univ, Coll Med, Inst Mol Med, Tainan, Taiwan  Taipei Med Univ, TMU Res Ctr Neurosci, Taipei 11031, Taiwan

Univ Sao Paulo, FMVZ, Dept Anim Reprod, Sao Paulo, SP, Brazil  Sao Paulo Fed Univ, Dept Surg, Div Urol, Human Reprod Sect, Sao Paulo, Brazil  Inst Anim Sci, Diversified Anim Sci Res Ctr, Res & Dev Unit Registro, Registro, SP, Brazil  CATI Rural Dev Off, Registro, SP, Brazil  Univ Fed Mato Grosso do Sul, Fac Vet Med & Anim Sci, Campo Grande, MS, Brazil  Univ Fed Lavras, Dept Anim Sci, Lavras, MG, Brazil  Univ Fed Juiz de Fora, Dept Vet Med, Juiz De Fora, MG, Brazil  Guru Angad Dev Vet & Anim Sci Univ, Coll Vet Sci, Dept Vet Gynaecol & Obstet, Ludhiana, Punjab, India  Univ Sydney, Fac Sci, Sch Life & Environm Sci, Sydney, NSW, Australia

Bambino Gesu Pediat Hosp, Unit Muscular & Neurodegenerat Disorders, Mol Med Lab, IRCCS, Viale San Paolo 15, I-00146 Rome, Italy  IRCCS Fdn Santa Lucia, SPInal REhabil Lab, Rome, Italy  Univ Cattolica Sacro Cuore, Fdn Policlin A Gemelli Rome, Inst Neurol, Rome, Italy  Univ Cattolica Sacro Cuore, Fondazione Policlinico Gemelli Rome, Dept Nucl Med, Rome, Italy  Bambino Gesu Pediat Hosp, Div Genet Disorders & Rare Dis, IRCCS, Rome, Italy  Fdn Don Carlo Gnocchi Onlus, Dept Neurosci, Milan, Italy

Unit of Muscular and Neurodegenerative Diseases, Bambino Gesu Children's Hospital, IRCCS, 00146 Rome, Italy.  Movement Analysis and Robotics Laboratory (MARLab), Department of Neurorehabilitation and Robotics, Bambino Gesu Children's Hospital, IRCCS, 00050 Rome, Italy.  Unit of Endocrinology, Bambino Gesu Children's Hospital, IRCCS, 00146 Rome, Italy.

IRCCS, Osped Pediat Bambino Gesu, Unit Muscular & Neurodegenerat Dis, Rome, Italy  IRCCS Fdn Don Carlo Gnocchi ONLUS, Florence, Italy  Sapienza Univ Rome, Dept Psychol, Div Neurosci, Rome, Italy  Univ Cattolica Sacro Cuore, Dept Neurosci, Rome, Italy  Fdn Policlin Univ A Gemelli IRCCS, Area Neurosci, UOC Neurol, Rome, Italy

Chiang Mai Univ, Ctr Elephant & Wildlife Res, Chiang Mai, Thailand  Chiang Mai Univ, Dept Compan Anim & Wildlife Clin, Fac Vet Med, Chiang Mai, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Chiang Mai Univ, Dept Vet Biosci & Vet Publ Hlth, Fac Vet Med, Chiang Mai, Thailand  Chiang Mai Univ, Dept Food Anim Clin, Fac Vet Med, Chiang Mai, Thailand  Chiang Mai Univ, Excellent Ctr Vet Publ Hlth, Chiang Mai, Thailand  Natl Elephant Inst, Lampang, Thailand

Univ Turku, Dept Biol, Turku 20014, Finland  Smithsonian Conservat Biol, Ctr Species Survival, Front Royal, VA 22630 USA  Myanma Timber Enterprise, Yangon 11011, Myanmar  Univ Auckland, Sch Psychol, 23 Symonds St, Auckland 1010, New Zealand  Univ Turku, Dept Publ Hlth, Turku 20521, Finland  Turku Univ Hosp, Turku 20521, Finland  Univ Turku, Ctr Populat Hlth Res, Turku 20521, Finland

Chiang Mai Univ, Fac Vet Med, Masters Degree Program Vet Sci, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Ctr Elephant & Wildlife Res, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Chulabhorn Royal Acad, HRH Princess Chulabhorn Coll Med Sci, Fac Vet Med & Appl Zool, Bangkok 10210, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Food Anim Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Vet Publ Hlth Ctr & Food Safety Asia Pacific VPHC, Chiang Mai 50100, Thailand  Royal Vet Coll, Dept Clin Sci & Serv, Hawkshead Lane, Hatfield AL9 7TA, Herts, England  Chiang Mai Univ, Fac Vet Med, Dept Compan Anim, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Wildlife Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Chiang Mai 50100, Thailand  North England Zool Soc, Chester Zoo, Chester CH2 1LH, Cheshire, England

Univ Turku, Dept Biol, Turku 20014, Finland  Univ Southern Denmark, Dept Biol, DK-5230 Odense, Denmark  Univ Oxford, Dept Zool, Oxford OX1 2JD, England  North Carolina Zoo, Asheboro, NC 27205 USA  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Minist Nat Resources & Environm Conservat, Myanma Timber Enterprise, Yangon, Myanmar  Univ Turku, Dept Publ Hlth, Turku 20014, Finland  Turku Univ Hosp, Turku 20014, Finland  Univ Turku, Ctr Populat Hlth Res, Turku 20014, Finland

G Montano, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.  P Clough, Dolphin Research Center, Grassy Key, United States.  T Schmitt, SeaWorld San Diego, San Diego, United States.  M Davis, SeaWorld Parks and Entertainment, Orlando, United States.  J O'Brien, SeaWorld and Busch Gardens Species Preservation Laboratory, Sea World Of California, San Diego, United States.  K Steinman, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld San Diego, San Diego, United States.  T Robeck, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.

Disneys Anim Sci & Environm, Anim Programs, Dept Anim Hlth, 1200 Savannah Cir, Lake Buena Vista, FL 32830 USA  Disneys Anim Sci & Environm, Anim Programs, Dept Sci Operat, 1200 Savannah Cir, Lake Buena Vista, FL 32830 USA  South East Zoo Alliance Reprod & Conservat, 581705 White Oak Rd, Yulee, FL 32097 USA  Bimini Biol Field Stn, South Bimini, Bahamas  SeaWorld Orlando, 7007 Sea World Dr, Orlando, FL 32821 USA

US Fish & Wildlife Serv, Great Lakes Reg Off, 5600 Amer Blvd West, Bloomington, MN 55437 USA  US Fish & Wildlife Serv, Indiana Ecol Serv Field Off, 620 South Walker St, Bloomington, IN 47403 USA  US Fish & Wildlife Serv, Genoa Natl Fish Hatchery, South 5631 State Highway 35, Genoa, WI 54632 USA

Smithsonian Conservat Biol Inst, Ctr Species Survival, 1500 Remount Rd, Front Royal, VA 22630 USA  Chiang Mai Univ, Fac Vet Med, Ctr Excellence Elephant & Wildlife Res, 155 Irrigation Canal Rd, Chiang Mai 50100, Thailand  Smithsonians Natl Zool Pk, Ctr Anim Care Sci, 3001 Connecticut Ave NW, Washington, DC 20008 USA

St Louis Zoo, Dept Herpetol, One Govt Dr, St Louis, MO 63110 USA  Smithsonians Natl Zool Pk, Anim Care Sci, Dept Herpetol, Washington, DC USA  St Louis Zoo, Dept Reprod & Behav Sci, AZA Reprod Management Ctr, St Louis, MO 63110 USA  Indiana Univ, Dept Biol, Bloomington, IN USA  Smithsonian Conservat & Biol Inst, Ctr Species Survival, Dept Reprod Sci, Front Royal, VA USA

Department of Anthropology, Kent State University, Kent, OH, USA. School of Biomedical Sciences, Kent State University, Kent, OH, USA. Brain Health Research Institute, Kent State University, Kent, OH, USA. Department of Anthropology, The George Washington University, Washington, DC, USA. Department of Comparative Medicine, The University of Texas MD Anderson Cancer Center, Bastrop, TX, USA.

Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA; Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina. Electronic address: aaf269@nau.edu.  George Mason University & Smithsonian-Mason School of Conservation, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA.  Southern Right Whale Health Monitoring Program, Los Alerces 3376, Puerto Madryn, Chubut 9120, Argentina; Wildlife Health Center, School of Veterinary Medicine, University of California, 1089 Veterinary Medicine Drive, VM3B Ground Floor, Davis, CA 95616, USA.  Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina; Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN), Universidad Nacional de Cordoba, Av. Velez Sarsfield 299, Cordoba 

Department of Biological Sciences, Northern Arizona University, Flagstaff, AZ 86001, USA.  Department of Physiology, Institute of Biosciences, University of Sao Paulo, Sao Paulo, SP 05508-090, Brazil.  Department of Animal Morphology and Physiology, College of Agricultural and Veterinary Sciences, Sao Paulo State University, Via de Acesso Prof. Paulo Donato Castellane s/n, Jaboticabal, SP 14884-900, Brazil.  Smithsonian-Mason School of Conservation & George Mason University, Front Royal, VA 22630, USA.

Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya. jeparker@sdzwa.org.  Center for Species Survival, Smithsonian Conservation Biology Institute, 1500 Remount Road, Front Royal, VA, 22630, USA.  Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA.  Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, 80523, USA.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya.  Department of Zoology, Oxford University, Oxford, OX1 3PS, UK.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA.

1Department of Veterinary Bioscience and Veterinary Public Health, Faculty of  Veterinary Medicine, Chiang Mai University, Chiang Mai 50100, Thailand  2Excellent Center in Veterinary Bioscience, Chiang Mai University, Chiang Mai  50100, Thailand  3Center for Species Survival, Smithsonian Conservation Biology Institute, Front  Royal, VA 22630, USA  4Department of Food Animal Clinic, Faculty of Veterinary Medicine, Chiang Mai  University, Chiang Mai 50100, Thailand



Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Canal Rd, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Remount Rd, Front Royal, VA 22630 USA  Natl Chung Hsing Univ, Coll Vet Med, Xingda Rd, Taichung 40227, Taiwan  Chiang Mai Univ, Dept Compan Anim & Wildlife Clin, Fac Vet Med, Canal Rd, Chiang Mai 50100, Thailand  Chiang Mai Univ, Ctr Elephant & Wildlife Res, Canal Rd, Chiang Mai 50100, Thailand  Chiang Mai Univ, Dept Food Anim Clin, Fac Vet Med, Canal Rd, Chiang Mai 50100, Thailand

Cleveland Metropk Zoo, Conservat & Sci Dept, Cleveland, OH 44109 USA  Case Western Reserve Univ, Dept Biol, Cleveland, OH 44106 USA  Smithsonian Natl Zool Pk, Front Royal, VA 22630 USA  Conservat Biol Inst, Front Royal, VA 22630 USA  North Carolina State Univ, Dept Biol Sci, Raleigh, NC 27695 USA  North Carolina State Univ, Dept Mol Biomed Sci, Raleigh, NC 27695 USA  Smithsonian Mason Sch Conservat, Front Royal, VA 22630 USA  Chester Zoo, North England Zool Soc, Chester CH2 1LH, Cheshire, England  White Oak Conservat, Yulee, FL 32097 USA

1 Department of Companion Animal and Wildlife Clinic, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50100, Thailand 2 Department of Veterinary Biosciences and Veterinary Public Health, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50100, Thailand 3   Cardiopulmonary Clinic, Small Animal Hospital, Faculty of Veterinary Medicine, Chiang Mai University,  Chiang Mai 50200, Thailand

Univ Queensland, Sch Agr & Food Sci, Bldg 8117A, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia  Queensland Univ Technol, Fac Hlth, Ctr Immunol & Infect Control, 300 Herston Rd, Herston, Qld 4006, Australia  Queensland Univ Technol, Fac Hlth, Sch Biomed Sci, 300 Herston Rd, Herston, Qld 4006, Australia  Moggill Koala Rehabil Ctr, 55 Priors Pocket Rd, Moggill, Qld 4070, Australia  Univ Autonoma Madrid, Univ Cantoblanco, Fac Biol, Genet Unit, Madrid 28049, Spain

Mayo Clin, Dept Med, Div Nephrol & Hypertens, Rochester, MN 55905 USA  China Med Univ, Shengjing Hosp, Dept Nephrol, Shenyang, Peoples R China  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Ctr Endocrinol Diabet & Metab, Galway, Ireland  Natl Univ Ireland Galway, Sch Med, CURAM SFI Res Ctr, Regenerat Med Inst REMEDI, Galway, Ireland  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Clin Biochem, Galway, Ireland  Mayo Clin, Dept Med, Div Community Internal Med, Rochester, MN USA  Mayo Clin, Dept Med, Div Geriatr Med & Gerontol, Rochester, MN 55905 USA  Mayo Clin, Dept Biomed Stat & Informat, Rochester, MN USA  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN USA  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Nephrol, Galway, Ireland

Department of Comparative Biosciences, University of Illinois at Urbana-Champaign College of Veterinary Medicine, Urbana, IL, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA. Electronic address: chris.gregg@neur

Hokkaido Univ, Grad Sch Vet Med, Dept Environm Vet Sci, Lab Toxicol,Kita Ku, Kita 18,Nishi 9, Sapporo, Hokkaido 0600818, Japan  North West Univ, Unit Environm Sci & Management, Water Res Grp, Potchefstroom, South Africa  Kwame Nkrumah Univ Sci & Technol, Dept Chem, Kumasi, Ghana  CSIR Water Res Inst, POB AH 38, Achimota, Accra, Ghana  Kwame Nkrumah Univ Sci & Technol, Sch Med Sci, Dept Mol Med, Kumasi, Ghana

Univ Turin, Dept Drug Sci & Technol, I-10125 Turin, Italy  Univ Turin, Dept Clin & Biol Sci, I-10125 Turin, Italy  Univ Turin, Dept Biotechnol & Sci Hlth, I-10125 Turin, Italy  ININCA CONICET, Inst Invest Cardiol, Buenos Aires, DF, Argentina  Univ Turin, Dept Med Sci, Div Endocrinol Diabetol & Metab, I-10125 Turin, Italy  Queen Mary Univ London, Barts & London Sch Med & Dent, Ctr Translat Med & Therapeut, William Harvey Res Inst, London, England

Univ Manchester, Fac Biol Med & Hlth, Div Pharm & Optometry, Manchester, Lancs, England  Univ Manchester, St Marys Hosp, Maternal & Fetal Hlth Res Ctr, Div Dev Biol & Med, Manchester, Lancs, England  AstraZeneca, Discovery Sci Innovat Med & Early Dev Biotech Uni, Cambridge Sci Pk, Cambridge, England  Univ Manchester, Fac Biol Med & Hlth, Div Cardiovasc Sci, Manchester, Lancs, England

Tech Univ Denmark, Dept Bio & Hlth Informat, DK-2800 Lyngby, Denmark  Tech Univ Denmark, Natl Food Inst, DK-2800 Lyngby, Denmark  Univ Copenhagen, Fac Sci, Dept Nutr Exercise & Sports, DK-1958 Frederiksberg, Denmark  Univ Copenhagen, Novo Nord Fdn Ctr Basic Metab Res, DK-2200 Copenhagen, Denmark  Univ Leuven, Rega Inst, KU Leuven, Dept Microbiol & Immunol, B-3000 Leuven, Belgium  VIB, Ctr Microbiol, B-3000 Leuven, Belgium  Univ Copenhagen, Fac Sci, Dept Vet Dis Biol, DK-1958 Frederiksberg, Denmark  Univ Southern Denmark, Dept Biochem & Mol Biol, DK-5230 Odense, Denmark  Univ Copenhagen, Dept Biomed Sci, DK-2200 Copenhagen, Denmark  Bispebjerg Hosp, Dept Radiol, DK-2400 Copenhagen, Denmark  Tech Univ Denmark, Dept Chem & Biochem Engn, DK-2800 Lyngby, Denmark  Univ Copenhagen, Dept Plant & Environm Sci, DK-1958 Frederiksberg, Denmark  Tech Univ Denmark, Dept Biotechnol & Biomed, DK-2800 Lyngby, Denmark  Copenhagen Univ Hosp Hvidovre, Dept Clin Biochem, DK-2650 Hvidovre, Denmark  Statens Serum Inst, Dept Autoimm



Comenius Univ, Natl Inst Childrens Dis, Dept Paediat, Bratislava, Slovakia  Comenius Univ, Fac Med, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Mol Biomed, Sasinkova 4, Bratislava 81108, Slovakia  Univ Edinburgh, Sch Biol Sci, Edinburgh, Midlothian, Scotland  Presov Univ, Fac Hlth Care, Dept Dent Hyg, Presov, Slovakia  Comenius Univ, Fac Med, Dept Stomatol & Maxillofacial Surg, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava, Slovakia  Comenius Univ, Fac Nat Sci, Dept Mol Biol, Bratislava, Slovakia

Department of Epidemiology and Biostatistics, University of California, Irvine, California, USA.  Integrated Mass Spectrometry Shared Resource, City of Hope Comprehensive Cancer Center, Duarte, California, USA.  Cancer & Cell Biology Division, Translational Genomics Research Institute, Phoenix, Arizona, USA.  Department of Medicine, University of California, Irvine, California, USA.  Department of Pathology and Laboratory Medicine, University of California, Irvine, California, USA.

Group of Precision Medicine in Chronic Diseases, and.  Centro de Investigacion Biomedica en Red de Enfermedades Respiratorias, Madrid, Spain.  Group of Translational Research in Respiratory Medicine, Respiratory Department, Hospital Arnau de Vilanova-Santa Maria, Biomedical Research Institute of Lleida, Lleida, Spain.  Pneumology Department, University Hospital of Guadalajara, Guadalajara, Spain.  San Pedro de Alcantara Hospital, Instituto Universitario de Investigacion Biosanitaria de Extremadura, Caceres, Spain; and.  Respiratory and Sleep Department, Parc Tauli University Hospital, Parc Tauli Research and Innovation Institute, Autonomous University of Barcelona, Sabadell, Spain.

Salford Royal NHS Fdn Trust, Vasc Res Grp, Salford, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Cardiovasc Sci,Sch Med Sci, Manchester, Lancs, England  Univ Manchester, Div Canc Studies, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Wellcome Trust Ctr Cell Matrix Res, Sch Med Sci,Fac Biol Med & Hlth, Manchester, Lancs, England  Royal Preston Hosp, Renal Dept, Preston, Lancs, England  Imperial Coll, Natl Heart & Lung Inst, London, England  Univ Birmingham, Inst Canc & Genom Sci, Canc Res UK Clin Trials Unit, Birmingham, W Midlands, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Pharm & Optometry,Sch Hlth Sci, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Manchester Fungal Infect Grp,Sch Biol Sci, Manchester, Lancs, England

Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA. Thomas.Raffay@UHhospitals.org.  Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA.  Department of Population and Quantitative Health Sciences, Case Western Reserve University, Cleveland, OH, USA.  Neonatal Research Unit, Health Research Institute La Fe (IISLAFE), Valencia, Spain.  Department of Analytical Chemistry, Universtitat de Valencia, Burjassot, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe (HULAFE), Valencia, Spain.  University of Pittsburgh, Pittsburgh, PA, USA.

Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain; Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain. Electronic address: julia.kuligowski@uv.es.  Health and Biomedicine, Leitat Technological Center, Carrer de la Innovacio, 2, 08225 Terrassa, Spain; Analytical Unit, Health Research Institute La Fe, Avda Fernando, Abril Martorell 106, 46026 Valencia, Spain.

Oak Ridge Institute for Science and Education (ORISE), Research Participation Program, Oak Ridge, TN 37831, United States; Endocrine Toxicology Branch, Toxicity Assessment Division, National Health and Environmental Effects Research Laboratory (NHEERL), Office of Research and Development (ORD), U.S. Environmental Protection Agency (U.S. EPA), Research Triangle Park, NC 27711, United States.

School of Human Evolution and Social Change, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Interdepartmental Doctoral Program in Anthropological Sciences, Stony Brook University, Stony Brook, NY, USA.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA.  School of Life Sciences, Arizona State University, Tempe, AZ, USA.  Department of Mammals, Bronx Zoo, Wildlife Conservation Society, New York, NY, USA.  New York Consortium in Evolutionary Primatology, New York, NY, USA.  Ethiopian Wildlife Conservation Authority, Addis Ababa, Ethiopia.  African Wildlife Foundation, Simien Mountains Landscape Conservation and Management Project, Debark, Ethiopia.  Department of Biology, Miami University, Oxford, OH, USA.  Simien Mountains Gelada Research Project, Debark, Ethiopia.  Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville, TN, USA.  Guassa Gelada Resear

Univ Iowa, Dept Pharmacol, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Physiol, Milwaukee, WI 53226 USA  Univ Illinois, Div Endocrinol Diabet & Metab, Chicago Coll Med, Chicago, IL 60612 USA  Univ Iowa, Dept Psychol & Brain Sci, Iowa City, IA 52242 USA  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Biomed Engn, Milwaukee, WI 53226 USA  Med Coll Wisconsin, Comprehens Rodent Metab Phenotyping Core, Milwaukee, WI 53226 USA  Univ Iowa, Dept Biostat, Iowa City, IA 52242 USA  Univ Iowa, Dept Internal Med, Iowa City, IA 52242 USA  Wake Forest Sch Med, Dept Internal Med, Winston Salem, NC 27101 USA  Med Coll Wisconsin, Rat Genome Database, Milwaukee, WI 53226 USA

Univ Illinois, Sch Publ Hlth, Chicago, IL USA  Univ Illinois, Coll Med, Chicago, IL 60612 USA  Univ Illinois, Inst Minor Hlth Res, Chicago, IL USA  Chicago Ctr Hlth & Environm, Chicago, IL 60612 USA  Dartmouth Coll, Dept Earth Sci, Hanover, NH 03755 USA  Univ Texas Hlth Sci Ctr Houston, Human Genet Ctr, Houston, TX 77030 USA  Jesse Brown Vet Affairs Med Ctr, Sect Endocrinol Diabet & Metab, Chicago, IL 60612 USA  Univ Illinois, Div Endocrinol Diabet & Metab, 835 S Wolcott,Suite E625,M-C 640, Chicago, IL 60612 USA

Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Nephrol Div,Dept Med,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Dept Pathol,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Dept Surg,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Depat Clin Pharmacol & Therapeut,Samsung Med Ctr, Seoul 135710, South Korea

School of Public Health, University of Illinois at Chicago, Chicago, IL, United States of America.  College of Medicine, University of Illinois at Chicago, Chicago, IL, United States of America.  Institute for Minority Health Research, University of Illinois at Chicago, United States of America.  Center for Infectious Disease, University of Texas Health Science Center at Houston, Houston, TX, United States.  Department of Earth Sciences, Dartmouth College, Hanover, NH, United States of America.  Division of Cardiovascular Medicine, LSU Health School of Medicine, New Orleans, LA, United States.  Human Genetics Center, University of Texas Health Science Center at Houston, Houston, TX, United States.  Chicago Center for Health and Environment, Chicago, IL, United States of America.  Section of Endocrinology, Diabetes, and Metabolism, Jesse Brown Veterans Affairs Medical Center, Chicago, IL, United States of America.    E-mail address: rsargis@uic.edu

Department of Biological Sciences, Faculty of Life Sciences, Andres Bello University, Santiago 8320000, Chile.  Interdisciplinary Center for Aquaculture Research (INCAR), Concepcion 4030000, Chile.  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigacion Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI-MAR), University of Cadiz, 11519 Puerto Real, Spain.  Department of Animal Physiology, Faculty of Biology, University Complutense of Madrid, 28040 Madrid, Spain.  Institute of Marine and Limnological Sciences, Faculty of Sciences, University Austral of Chile, Valdivia 5110652, Chile.  Department of Marine Biology and Aquaculture, Instituto de Ciencias Marinas de Andalucia (ICMAN-CSIC), 11519 Puerto Real, Spain.



Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol, Campus Excelencia Int Mar CEI MAR, Cadiz 11510, Spain  Univ Ghent, Dept Bioanal, MYTOX SOUTH, Ctr Excellence Mycotoxicol & Publ Hlth, Ottergemsesteenweg 460, Ghent, Belgium  Univ Algarve, Ctr Marine Sci CCMar, Campus Gambelas, P-8005139 Faro, Portugal  CSIC, ICMAN, Inst Ciencias Marinas Andalucia, E-11510 Cadiz, Spain

Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN. Electronic address: naira.baregamian@vumc.org.  Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN.  Cell Imaging Shared Resource, Vanderbilt University, Nashville, TN.  Vanderbilt Biophotonics Center, Vanderbilt University, Nashville, TN.  Department of Radiation Oncology, Vanderbilt University Medical Center, Nashville, TN.  Department of Pathology, Microbiology and Immunology, Vanderbilt University Medical Center, Nashville, TN.  Department of Medicine, Vanderbilt University Medical Center, Nashville, TN.

Uppsala Univ, Dept Med Sci, Clin Physiol, S-75185 Uppsala, Sweden  Univ Gothenburg, Sahlgrenska Acad, Dept Rheumatol & Inflammat Res, Gothenburg, Sweden  Univ Uppsala Hosp, Uppsala Burn Ctr, Uppsala, Sweden  Uppsala Univ, Dept Surg Sci Anaesthesiol & Intens Care, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Surg Sci, Plast Surg, S-75185 Uppsala, Sweden  Univ Helsinki, Cent Hosp, Dept Anaesthesia & Intens Care Med, Helsinki, Finland  Uppsala Univ, Dept Chem, Biomed Ctr, Uppsala, Sweden  Sahlgrens Univ Hosp, Dept Anaesthesia & Intens Care, Gothenburg, Sweden

1  Animal Health Department, Faculty of Veterinary Medicine, University of Parma, Via del Taglio 10, 43126  Parma, ITALY  2Research and Conservation Department, Parco Natura Viva – Garda Zoological Park, Località Figara 40,  37012 Bussolengo, VR, ITALY  3  Veterinary Morphophysiology Department, Faculty of Veterinary Medicine, University of Turin, Via Leonardo  da Vinci 44, 10095 Grugliasco, TO, ITALY

Univ Lille Nord France, Lille, France  INSERM, U995, F-59045 Lille, France  Univ Hosp Rennes, Serv Malad Appareil Digestif, Pontchaillou, France  INSERM, Liver Metab & Canc, UMR991, Rennes, France  Univ Rennes 1, Rennes, France  CHU Lille, Hop Claude Huriez, Serv Malad Appareil Digestif & Nutr, F-59037 Lille, France  CHU Lille, Hop Claude Huriez, Serv Chirurg Digest & Transplantat, F-59037 Lille, France  Inst Clin Souris, Illkirch Graffenstaden, France  Ecole Polytech Fed Lausanne, Lab Integrat & Syst Physiol, Lausanne, Switzerland  Icahn Sch Med Mt Sinai, Dept Gastroenterol, New York, NY 10029 USA  Fac Sci Pharmaceut & Biol, UDSL, Lille, France

Univ Cadiz, Sch Educ, Dept Phys Educ, Puerto Real, Spain  Autonomous Univ Madrid, Fac Teacher Training & Educ, Dept Phys Educ Sports & Human Movement, E-28049 Madrid, Spain  CSIC, Spanish Natl Res Council, Inst Food Sci & Technol & Nutr ICTAN, Dept Metab & Nutr,Immunonutr Res Grp, Madrid, Spain  European Univ, Sch Doctoral Studies & Res, Madrid, Spain  Univ Complutense Madrid, Dept Toxicol & Hlth Sanit, Madrid, Spain  Univ Granada, Fac Sport Sci, Dept Phys Educ & Sport, PROFITH PROmoting FITness & Hlth Phys Act Res Grp, Granada, Spain

Natl Marine Mammal Fdn, 2240 Shelter Isl Dr,Suite 200, San Diego, CA 92106 USA  Natl Marine Fisheries Serv, Marine Mammal & Turtle Div, Southwest Fisheries Sci Ctr, NOAA, 8901 La Jolla Shores Dr, La Jolla, CA 92037 USA  Sonoma State Univ, Dept Biol, 1801 East Cotati Ave, Rohnert Pk, CA 94928 USA  Univ Washington, Ctr Conservat Biol, Box 351800, Seattle, WA 98195 USA  Ocean Associates Inc, 4007 North Abingdon St, Arlington, VA 22207 USA

Natl Marine Mammal Fdn, 2240 Shelter Isl Dr Suite 200, San Diego, CA 92106 USA  NOAA, Marine Mammal & Turtle Div, Southwest Fisheries Sci Ctr, Natl Marine Fisheries Serv, 8901 La Jolla Shores Dr, La Jolla, CA 92037 USA  Univ Toronto Scarborough, Dept Biol Sci, Toronto, ON, Canada  Univ Washington, Ctr Conservat Biol, Box 351800, Seattle, WA 98195 USA  Sonoma State Univ, Dept Biol, 1801 E Cotati Ave, Rohnert Pk, CA 94928 USA  Ocean Associates Inc, 4007 N Abingdon St, Arlington, VA 22207 USA

Aarhus Univ, Dept Anim Sci, Blichers 20, DK-8830 Tjele, Denmark  Univ Copenhagen, Dept Vet & Anim Sci, Gronnegardsvej 8, DK-1870 Frederiksberg C, Denmark  Czech Univ Life Sci Prague, Kamycka 129, Praha Suchdol 16500, Czech Republic  Inst Anim Sci, Dept Ethol, Pratels tvi 815-107, Prague 10400, Czech Republic  Purpan Engn Sch, 75 voie TOEC, F-31076 Toulouse, France  Univ Copenhagen, Dept Food & Resource Econ, Rolighedsvej 23, DK-1958 Frederiksberg C, Denmark  Aahus Univ, Dept Agroecol, Forsogsvej 1, DK-4200 Slagelse, Denmark

Department of Nutrition , University of California Davis , Davis, CA , USA.  Department of Nutrition, University of California Davis, Davis, CA, USA; USDA/ARS Western Human Nutrition Research Center, Davis, CA, USA.  USDA/ARS Western Human Nutrition Research Center , Davis, CA , USA.  Foods for Health Institute, University of California, Davis, CA, USA; Department of Food Science & Technology, University of California, Davis, CA, USA.  Department of Nutrition, University of California Davis, Davis, CA, USA; Foods for Health Institute, University of California, Davis, CA, USA.

Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: 1821362@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: christina.stanley@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: l.hosie@chester.ac.uk.  Institute of Conservation Science & Learning, Bristol Zoological Society, Clifton, Bristol BS8 3HA, UK. Electronic address: SRichdon@bristolzoo.org.uk.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: eluned.price@durrell.org.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: Dominic.Wormell@durrell.org.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Elec

Bat Conservation International, Austin, TX, 78746, USA. wfrick@batcon.org.  Department of Ecology and Evolutionary Biology, University of California, Santa Cruz, CA, 95060, USA. wfrick@batcon.org.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, 79401, USA.  Bat Conservation International, Austin, TX, 78746, USA.  U.S. Geological Survey - National Wildlife Health Center, Madison, WI, 53711, USA.  Cooperative Wildlife Research Laboratory and School of Biological Sciences, Southern Illinois University, Carbondale, IL, 62901, USA.  Pathogen and Microbiome Institute, Northern Arizona University, Flagstaff, AZ, 86011, USA.  Department of Biology, University of Waterloo, Waterloo, N2L 3G1, Canada.



Univ Notre Dame, Dept Anthropol, Notre Dame, IN 46556 USA  Univ Notre Dame, Eck Inst Global Hlth, Notre Dame, IN 46556 USA  Simon Fraser Univ, Dept Psychol, Burnaby, BC, Canada  Aarhus Univ, Dept Archaeol & Heritage Studies, Hojbjerg, Denmark  Johns Hopkins Univ, Sch Med, Baltimore, MD USA  Inst Natl Sante Publ, Brazzaville, Rep Congo  Penn State Coll Med, Hershey, PA USA  Univ Massachusetts, Psychol & Brain Sci, Amherst, MA 01003 USA  Max Planck Inst Evolutionary Anthropol, Dept Human Behav Ecol & Culture, Leipzig, Germany

Univ Syiah Kuala, Fac Vet Med, Physiol Lab, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Anat Lab, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Study Program Vet Educ, Banda Aceh 23111, Aceh, Indonesia  Univ Syiah Kuala, Fac Vet Med, Histol Lab, Banda Aceh 23111, Aceh, Indonesia  Indonesian Inst Sci LIPI, Res Ctr Biol, Lab Reprod, Div Zool, Bogor, Indonesia

Department of Medical Physiology, Faculty of Medicine, Menoufia University, Egypt; Department of Medical Physiology, Faculty of Medicine, Imam Mohammed Ibn Saud Islamic University, Saudi Arabia. Electronic address: suzanhazzaa@med.menofia.edu.eg.  Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.emimohamed84@gmail.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: AHISMAIL2013@yahoo.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: abdelmoneam.abdelkader@science.menofia.edu.eg.  Department of Histology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.sehamhist@gmail.com.  Department of Chemistry, Biochemistry Division, Faculty of Science, Menoufia University, Egypt. Electronic address: yasminfekry@science.menofia.edu.eg.  Chemist at Faculty of Science, Menoufia University, Egypt. Electronic addr

Immunophyisiology Research Group, Instituto Universitario de Investigacion Biosanitaria de Extremadura (INUBE), 06080 Badajoz, Spain.  Immunophysiology Research Group, Physiology Department, Faculty of Sciences, University of Extremadura, 06071 Badajoz, Spain.  Facultad de Deporte, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  International Chair of Sports Medicine, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  Immunophysiology Research Group, Nursing Department, Faculty of Medicine and Health Sciences, University of Extremadura, 06071 Badajoz, Spain. Carmen Daniela Quero: cdquero@ucam.edu""

NHGRI, Social & Behav Res Branch, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet, NIH, Bethesda, MD USA  Johns Hopkins Univ, Sch Med, Div Endocrinol Diabet & Metab, Baltimore, MD USA  Suburban Hosp, Johns Hopkins Community Phys, Bethesda, MD USA  Montefiore Med Ctr, Albert Einstein Coll Med, Dept Oncol, Div Hematol, New York, NY USA  NIH, Dept Lab Med, Clin Ctr, Bldg 10, Bethesda, MD 20892 USA  Univ Massachusetts, Dept Psychol & Brain Sci, Amherst, MA 01003 USA  Univ Florida, Genet Inst, Gainesville, FL USA

MacKay Mem Hosp, Dept Radiat Oncol, Taipei 104, Taiwan  MacKay Med Coll, Dept Med, New Taipei 252, Taiwan  Natl Yang Ming Chiao Tung Univ, Dept Biomed Imaging & Radiol Sci, Taipei 112, Taiwan  MacKay Mem Hosp, Dept Med Res, Taipei 104, Taiwan  MacKay Mem Hosp, Dept Pathol, Taipei 104, Taiwan  MacKay Mem Hosp, Dept Internal Med, Div Endocrinol & Metab, Taipei 104, Taiwan  MacKay Jr Coll Med Nursing & Management, Dept Artificial Intelligence & Med Applict, New Taipei 252, Taiwan  China Med Univ Hosp, Dept Med Res, Taichung 404, Taiwan

Univ Warmia & Mazury, Dept Horse Breeding & Riding, Olsztyn, Poland  Univ Milan, Dipartimento Med Vet, Milan, Italy  Polish Acad Sci, Dept Genom, Inst Genet & Anim Breeding, Jastrzebiec, Poland  TEAGASC, Anim & Biosci Res Dept, Anim & Grassland Res & Innovat Ctr, Dunsany, Meath, Ireland  Polish Acad Sci, Dept Anim Behav, Inst Genet & Anim Breeding, Postepu 36A, PL-05552 Jastrzebiec, Poland

Univ Glasgow, Coll Med Vet & Life Sci, Inst Biodivers Anim Hlth & Comparat Med, Glasgow G61 1QH, Lanark, Scotland  Univ Aberdeen, Sch Med Med Sci & Nutr, Inst Med Sci, Aberdeen AB25 2ZD, Scotland  Univ Aberdeen, Sch Med Med Sci & Nutr, Inst Appl Hlth Sci, Aberdeen AB25 2ZD, Scotland  Univ British Columbia, Life Sci Inst, Dept Cellular & Physiol Sci, Vancouver, BC V6T 1Z3, Canada  Queen Mary Univ London, William Harvey Res Inst, Ctr Endocrinol, Barts & London, Charterhouse Sq, London EC1M 6BQ, England

Department of Human Ecology, School of International Health, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan.  Laboratory for Microbiome Sciences, RIKEN Center for Integrative Medical Sciences, Yokohama, Japan.  Department of Public Health & Nursing, Nagasaki University, Nagasaki, Japan.  Faculty of Nursing, Toho University, Tokyo, Japan.  Graduate School of Agricultural and Life Sciences, The University of Tokyo, Tokyo, Japan.  Lao Tropical and Public Health Institute, Ministry of Health, Vientiane, Laos.  Graduate School of Environmental Studies, Nagoya University, Nagoya, Japan.

Natl Def Med Coll, Dept Immunol & Microbiol, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Dept Psychiat, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Dept Physiol, Namiki 3-2, Tokorozawa, Saitama 3598513, Japan  Natl Def Med Coll, Res Inst, Div Traumatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tsukuba, Grad Sch Pure & Appl Sci, 1-1-1 Tennodai, Tsukuba, Ibaraki 3058573, Japan

Division of Neurofunctional Genomics, Department of Immunobiology and Neuroscience, Medical Institute of Bioregulation, and.  Department of Aging Science and Pharmacology, Faculty of Dental Sciences, Kyushu University, Fukuoka, Japan.  Department of Physiology, Nihon University School of Dentistry, Tokyo, Japan.  Department of Pharmacology, Faculty of Pharmacy, Yasuda Women's University, Hiroshima, Japan.  Department of Pathology and Biological Responses, Nagoya University Graduate School of Medicine, Nagoya, Japan.

Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa. Electronic address: llabarge@ab.mpg.de.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK.  Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Department of Anthropology, The State University of New York at Buffalo, Amherst, NY, USA.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK; Department of Biological Sciences, Faculty of Science, Engineering and Agriculture, Private Bag X5050, Thohoyandou 0950, South Africa.  D

Innate Immunity Laboratory, Immunology Program, Biomedical Sciences Institute, Faculty of Medicine, Universidad de Chile, Santiago 8380453, Chile.  Biomedicine Research Laboratory, Medical School, Universidad Finis Terrae, Santiago 7501015, Chile.  Department of Gastroenterology and Hepatology, University Medical Center Groningen, University of Groningen, 9713 GZ Groningen, The Netherlands.  Molecular Endocrinology Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  Metabolism and Nuclear Medicine Group, Fudan University Cancer Institute, Fudan University Shanghai Cancer Center, Shanghai 200433, China.  Metabolism, Genes, and Environment Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  School

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunneys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Channing Lab, Brigham & Womens Hosp, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  Yale Univ, Environm Hlth Sci, New Haven, CT USA  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunnys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Brigham & Womens Hosp, Channing Lab, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA USA  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Department of Psychology, University of Oslo, Oslo, Norway. Electronic address: g.e.loseth@psykologi.uio.no.  Department of Psychology, University of Oslo, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Department of Diagnostic Physics, Oslo University Hospital, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway.  Department of Biomedical and Clinical Sciences, Linkoping University, Linkoping, Sweden; Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.  Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.



Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, NIH, Bethesda, MD 20892 USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pediat, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Biochem & Immunol, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Colorado, Sch Med, Div Endocrinol Metab & Diabet, Aurora, CO 80045 USA  Vet Affairs Med Ctr, Res Serv, Denver, CO 80045 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Pediat Endocrinol Interinst Training Program, NIH, Bethesda, MD USA  Harvard Med Sch, Dept Pediat, Boston Childrens Hosp, Div Endocrinol, Boston, MA 02115 USA  Univ Fed Triangulo Mineiro, Dept Gen Pathol, BR-38025180 Uberaba, MG, Brazil

Department of Paraclinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Institute for Biology, Leiden University, Leiden, The Netherlands.  Department of Production Animal Clinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway. ida.johansen@nmbu.no.

a  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigación Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI·MAR), University of Cádiz, 11519 Puerto Real, Cádiz, Spain  b  Department of Biology and Geology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Almería, 04120 Almería, Spain  c  Department of Microbiology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Málaga, 29071 Málaga, Spain  d  Centre of Marine Sciences (CCMar), Universidade do Algarve, Faro, Portugal  e  Instituto de Ciencias Marinas de Andalucía (ICMAN-CSIC), 11519 Puerto Real, Cádiz, Spain

Univ Cadiz, Inst Univ Invest Marina INMAR, Fac Marine & Environm Sci, Dept Biol,Campus Excelencia Int Mar CEI MAR, Cadiz 11519, Spain  Univ Almeria, Dept Biol & Geol, Campus Excelencia Int Mar CEI MAR, Almeria 04120, Spain  Univ Malaga, Dept Microbiol, Campus Excelencia Int Mar CEI MAR, Malaga 29071, Spain  Univ Algarve, Ctr Marine Sci CCMar, Faro, Portugal  Inst Ciencias Marinas Andalucia ICMAN CSIC, Cadiz 11519, Spain

1 Department of Animal Science and  Industry, Kansas State University,  Manhattan, KS, 66502  2 SwineTech Inc., Cedar Rapids, IA, 52227  3 Department of Anatomy and Physiology,  Institute of Computational and  Comparative Medicine, Kansas State  University, Manhattan, KS, 66502  4 Department of Computer Science,  Kansas State University, Manhattan, KS,  66502  5 Department of Mathematics, Kansas  State University, Manhattan KS, 66502

a  Department of Psychiatry and Behavioral Neuroscience, Loyola University Stritch School of Medicine, Chicago, IL, United States  b  Department of Pathology, Loyola University Stritch School of Medicine, Chicago, IL, United States  c  Department of Public Health Sciences, Loyola University Stritch School of Medicine, Chicago, IL, United States  d  Department of Orthopaedic Surgery, Loyola University Stritch School of Medicine, Chicago, IL, United States

Department of Comparative Biomedicine and Food Science, University of Padua, Legnaro, PD, Italy.  Ethics Laboratory for Veterinary Medicine, Conservation and Animal Welfare, University of Padua, Legnaro, PD, Italy.  Department of Veterinary Medical Science, University of Bologna, Ozzano dell'Emilia, BO, Italy.  Giardino Zoologico di Pistoia, Pistoia, Italy.  Department of Veterinary Science, University of Turin, Grugliasco, TO, Italy.

International Chair of Sport Medicine, Faculty of Medicine, Campus de los Jeronimos, Catholic University of Murcia, 30107 Murcia, Spain.  Faculty of Sport, Campus de los Jeronimos, Catholic University of Murcia, 30107 Murcia, Spain.  Grupo de Investigacion en Inmunofisiologia, Instituto Universitario de Investigacion Biosanitaria de Extremadura (INUBE), University of Extremadura, Av. Elvas s/n, 06006 Badajoz, Spain.

Seccio de Fisiologia, Departament de Bioquimica i Fisiologia, Facultat de Farmacia i Ciencies de l'Alimentacio, Universitat de Barcelona (UB), 08028 Barcelona, Spain.  Institut de Recerca en Nutricio i Seguretat Alimentaria (INSA-UB), Universitat de Barcelona (UB), 08921 Santa Coloma de Gramenet, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, 28029 Madrid, Spain.

Seccio de Fisiologia, Departament de Bioquimica i Fisiologia, Facultat de Farmacia i Ciencies de l'Alimentacio, Universitat de Barcelona (UB), 08028 Barcelona, Spain.  Institut de Recerca en Nutricio i Seguretat Alimentaria (INSA-UB), 08921 Santa Coloma de Gramenet, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, 28029 Madrid, Spain.



Univ Ghent, Dept Publ Hlth & Primary Care, Campus UZ Ghent,Corneel Heymanslaan 10, B-9000 Ghent, Belgium  Univ Ghent, Lab Chem Anal, Campus Merelbeke,Salisburylaan 133, B-9820 Merelbeke, Belgium  Univ Ghent, Dept Dev Personal & Social Psychol, Henri Dunantlaan 2, B-9000 Ghent, Belgium  Queens Univ, Sch Biol Sci, Inst Global Food Secur, 19 Chlorine Gardens, Belfast BT9 5DL, Antrim, North Ireland

Department of Anthropology, University of California, Los Angeles, Los Angeles, California, USA.  Departamento de Psiquiatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Department of Anthropology, Yale University, New Haven, Connecticut, USA.  Departamento de Medicina Preventiva, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Pediatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Enfermagem Em Saude Coletiva da Escola de Enfermagem, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: jbeehner@umich.edu.  School for the Environment and Sustainability, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, Emory University, Atlanta, GA 30322, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Ecology & Evolutionary Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Anthropology, Tulane University, New Orleans, LA 70118, USA; Santa Rosa Primate Project, Santa Rosa National Park, Costa Rica; Tulane National Primate Research Center, Tulane Un

No Arizona Univ, Ctr Bioengn Innovat, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86001 USA  Inst Conservat Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376, RA-9120 Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Sch Vet Med, 1089 Vet Med Dr Ground Floor West, Davis, CA 95616 USA  Univ Utah, Dept Biol, 257 South 1400 East Univ Utah, Salt Lake City, UT 84112 USA  Ocean Alliance Whale Conservat Inst, 32 Horton St, Gloucester, MA 01930 USA  Univ Nacl Cordoba, Diversidad Biol 4, Av Velez Sarsfield 299, RA-5000 Cordoba, Argentina

Division of Wildlife Conservation, Alaska Department of Fish and Game, P.O. Box 110024 Douglas, AK 99811-0024, USA.  Division of Wildlife Conservation, Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701, USA.  Department of Biology, Baylor University, One Bear Place, Waco, TX 67679, USA.  Marine Mammal Laboratory, Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration, 7600 Sand Point Way NE, Seattle, WA 98115.

Alaska Dept Fish & Game, Div Wildlife Conservat, POB 110024, Douglas, AK 99811 USA  Alaska Dept Fish & Game, Div Wildlife Conservat, 1300 Coll Rd, Fairbanks, AK 99701 USA  Baylor Univ, Dept Biol, One Bear Pl 97388, Waco, TX 76798 USA  NOAA, Marine Mammal Lab, Alaska Fisheries Sci Ctr, Natl Marine Fisheries Serv, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Fairbanks, AK 99775 USA  Russian Acad Sci, Far East Branch, Kamchatka Branch, Pacific Geog Inst, Petropavlovsk Kamchatski 683000, Russia  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Alaska Stable Isotope Facil, Fairbanks, AK 99775 USA  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, Fairbanks, AK 99775 USA  Texas A&M Univ, Dept Marine Biol, Galveston Campus, Galveston, TX 77553 USA  Texas A&M Univ, Dept Wildlife & Fisheries Sci, College Stn, TX 77843 USA

Gretchen H. Roffler  gretchen.roffler@alaska.gov  Alaska Department of Fish and Game, Division of Wildlife Conservation, 801 3rd Street, Douglas, AK, 99824 USA    Shawna Karpovich  Alaska Department of Fish and Game, Division of Wildlife Conservation, 1300 College, Road, Fairbanks, AK, 99701 USA    Patrick Charapata  Alaska Department of Fish and Game, Division of Wildlife Conservation, 1300 College, Road, Fairbanks, AK, 99701 USA    Mandy J. Keogh  Alaska Department of Fish and Game, Division of Wildlife Conservation, 801 3rd Street, Douglas, AK, 99824 USA

Department of Structural Biology, VIB, Brussels, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Structural Biology Brussels, Vrije Universiteit Brussel, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Brussels Center for Redox Biology, Brussels, Belgium    Wael Gad & Joris Messens    Department of Biochemistry and Molecular Biology, Faculty of Pharmacy Helwan University, Cairo, Egypt    Sameh H Soror    Laboratory of Prion Biology, Neurobiology Sector, Scuola Internazionale Superiore di Studi Avanzati (SISSA), via Bonomea 265, Trieste, Italy    Gabriele Giachin & Giuseppe Legname    SISSA Unit, Italian Institute of Technology, via Bonomea 265, I-34136, Trieste, Italy    Giuseppe Legname    ELETTRA Laboratory, Sincrotrone Trieste S.C.p.A., I-34149, Basovizza, Trieste, Italy    Giuseppe Legname    Department o

Univ Fed Sao Carlos, Dept Phys Therapy, Lab Electrothermophototherapy, BR-13560 Sao Carlos, SP, Brazil  Univ Fed Sao Carlos, Postgrad Program Biotechnol, BR-13560 Sao Carlos, SP, Brazil  Univ Sao Paulo, Phys Inst Sao Carlos, Opt Grp, Sao Carlos, SP, Brazil  Massachusetts Gen Hosp, Wellman Ctr Photomed, Boston, MA 02114 USA  Univ Sao Paulo, Inst Phys, Lab Radiat Dosimetry & Med Phys, BR-05508 Sao Paulo, Brazil  Univ Fed Rio de Janeiro, BR-21941 Rio De Janeiro, Brazil  Harvard Univ, Sch Med, Dept Dermatol, Boston, MA 02115 USA  Tohoku Univ, Grad Sch Biomed Engn, Sendai, Miyagi 980, Japan  Harvard MIT Div Hlth Sci & Technol, Cambridge, MA USA



Novia Univ Appl Sci, Ekenas, Finland  NOAA, Pacific Marine Environm Lab, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Ehime Univ, Ctr Marine Environm Studies, Lab Environm Toxicol, Matsuyama, Ehime, Japan  Univ Washington, Sch Oceanog, Seattle, WA 98195 USA  Univ Washington, Joint Inst Study Atmosphere & Ocean, Seattle, WA 98195 USA  Univ Turku, Dept Biol, Physiol Anim Lab, Turku, Finland  Southern Calif Coastal Water Res Project, Costa Mesa, CA 92626 USA

Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada; d.hirai@yahoo.com.  Pulmonary Function and Clinical Exercise Physiology Unit, Respiratory Division, Department of Medicine, Federal University of Sao Paulo, Sao Paulo, Brazil.  Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.  Division of Physical Therapy, University of Brasilia, Brasilia, Brazil.  Human Vascular Control Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada.  Queen's Muscle Physiology Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada; and.  Respiratory Investigation Unit, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.

Fundacao Oswaldo Cruz, Evandro Chagas Natl Inst Infect Dis, Ave Brasil 4365, BR-21040360 Manguinho, RJ, Brazil  Natl Inst Cardiol, Rua Laranjeiras 374, BR-22240006 Laranjeiras, RJ, Brazil  Univ Estado Rio De Janeiro, Phys Educ & Sports Inst, Rua Sao Francisco Xavier 524, BR-20550900 Maracana, RJ, Brazil  Fundacao Oswaldo Cruz, Oswaldo Cruz Inst, Ave Brasil 4365,Pavilhao Cardoso Fontes,Sala 64, BR-21040360 Manguinho, RJ, Brazil

Newcastle Univ, Inst Ageing & Hlth, Human Nutr Res Ctr, Newcastle Upon Tyne, England  Univ Warwick, Warwick Syst Biol Ctr, Coventry CV4 7AL, W Midlands, England  Univ Warwick, Warwick Med Sch, Coventry CV4 7AL, W Midlands, England  Univ Southampton, Fac Med, Southampton Gen Hosp, Southampton SO9 5NH, Hants, England  UCL Inst Child Hlth, Ctr Altitude Space & Extreme Environm Med, Portex Unit, London, England  UCL, Royal Free Hosp, Div Surg & Intervent Sci, London, England  Univ Hosp Southampton NHS Fdn Trust, Southampton Gen Hosp, Southampton, Hants, England  Southampton NIHR Resp Biomed Res Unit, Southampton, Hants, England

Univ Sao Paulo, Sch Phys Educ & Sport, Sao Paulo, Brazil  Harvard Med Sch, Sect Integrat Physiol & Metab, Joslin Diabet Ctr, Boston, MA USA  Univ Fed Sao Paulo, Biosci Dept, Santos, Brazil  Norwegian Univ Sci & Technol NTNU, Dept Circulat & Med Imaging, KG Jebsen Ctr Exercise Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, Dept Canc Res & Mol Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, PROMEC Core Facil Prote & Mod, Trondheim, Norway  Cent Norway Reg Hlth Author, Trondheim, Norway  Univ Toledo, Dept Physiol & Pharmacol, 2801 W Bancroft St, Toledo, OH 43606 USA  Univ Michigan, Dept Anesthesiol, Sch Med, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia

ISCIII, Ctr Biomed Network Res Rare Dis CIBERER, Valencia, Spain  Ctr Invest Energet Medioambientales & Tecnol CIEM, Regenerat Med Unit, Dept Basic Res, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn, Madrid, Spain  IIS FJD, Madrid, Spain  Univ Valencia, Dept Physiol, Fac Med, Valencia, Spain  Univ Valencia, Hosp Clin, Fdn Invest, Inst Invest INCLIVA, Valencia, Spain  Hosp del Mar, Serv Dermatol, Canc Res Program, IMIM Inst Hosp del Mar Invest Med, Barcelona, Spain  Hosp Santa Creu & Sant Pau, Dept Dermatol, Barcelona, Spain  Univ Valencia, Lab Neurobiol Comparada, Inst Cavanilles, CIBERNED, Valencia, Spain  Univ Freiburg, Med Ctr, Dept Dermatol, Freiburg, Germany



Univ Missouri, Genet Area Program, Columbia, MO 65211 USA  Univ Missouri, Christopher S Bond Life Sci Ctr, Columbia, MO 65211 USA  Univ Missouri, Dept Biochem, Columbia, MO 65211 USA  Univ Missouri, Dept Nutr & Exercise Physiol, Columbia, MO 65211 USA  Oregon Hlth & Sci Univ, Dept Mol & Med Genet, Portland, OR 97239 USA  Chinese Acad Agr Sci, State Key Lab Anim Nutr, Inst Anim Sci, Beijing 100193, Peoples R China

Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania  Univ Bucharest, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Med Lab Serv Synevo, Medgidia, Romania  Vasile Goldis Western Univ Arad, Fac Nat Sci, Dept Biol, Arad 310414, Romania  Univ Debrecen, Dept Appl Chem, H-4032 Debrecen, Hungary  Univ Debrecen, Dept Inorgan & Analyt Chem, H-4032 Debrecen, Hungary

Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, 86 Rebreanu, Arad 310414, Romania  Ovidius Univ Constanta, 124 Mamaia, Constanta 900527, Romania  Univ Bucharest, Dept Biochem & Mol Biol, 91-95 Splaiul Independentei, Bucharest 050095, Romania  Univ Debrecen, Dept Inorgan & Analyt Chem, H-4032 Debrecen, Hungary  Univ Debrecen, Dept Appl Chem, H-4032 Debrecen, Hungary

Calif State Polytech Univ Pomona, Dept Biol Sci, Pomona, CA 91768 USA  Hebei Univ, Coll Life Sci, Baoding 071000, Peoples R China  Western Univ Hlth Sci, Dept Basic Med Sci, Coll Osteopath Med Pacific, Pomona, CA 91766 USA  Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Dent Med, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Phys Med & Rehabil, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Neuromusculoskeletal Med Osteopath Manipulat, Pomona, CA 91766 USA

Unit of Muscular and Neurodegenerative Diseases, Bambino Gesu Children's Hospital, IRCCS, Viale San Paolo 15, 00146 Rome, Italy.  Rare and Complex Epilepsy Unit, Department of Neurosciences, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network EpiCARE, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Laboratory Medicine, Children's Hospital Bambino Gesu, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Neuroscience, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network on Rare and Complex Epilepsies EpiCARE, Piazza S. Onforio 4, 00165 Rome, Italy.

Univ Bucharest, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Dept Histol, Arad 310396, Romania  Natl Inst Laser Plasma & Radiat Phys, Laser Dept, Bucharest 077125, Romania  Univ Agr Sci & Vet Med, Dept Math, Bucharest 011464, Romania  Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania

School of Public Health and UTHealth Consortium on Aging, University of Texas Health Science Center at Houston, Brownsville Campus, Brownsville, TX 78520, USA.  School of Medicine, South Texas Diabetes and Obesity Institute, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Host Pathogen Interactions and Population Health Program, Texas Biomedical Research Institute, San Antonio, TX 78227, USA.  Barshop Institute, The University of Texas Health Science Center of San Antonio, San Antonio, TX 78229, USA.  Secretaria de Salud de Tamaulipas, Reynosa 88630, Matamoros 87370 and Ciudad Victoria 87000, Mexico.  Biology Department, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Department of Health and Biomedical Sciences, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Unidad Academica Multidisciplinaria Reynosa-Aztlan, Universidad Autonoma de Tamaulipas Reynosa-Aztlan, Reynosa 88779, Mexico.  Department of Epidemiology, School of Public Health, Boston University, Bos

Graduate College of Biomedical Sciences, Western University of Health Sciences, Pomona, CA 91766, USA.  Graduate College of Biomedical Sciences, Western University of Health Sciences, Pomona, CA 91766, USA; Department of Basic Medical Sciences, College of Osteopathic Medicine of the Pacific, Western University of Health Sciences, Pomona, CA 91766-1854, USA.  Your Energy System, Palo Alto, CA, USA.

Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. irensro@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. lory_stanca@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. ancadinischiotu@yahoo.com.  Department of Biochemistry and Molecular Biology, Faculty of Biology, University of Bucharest, 91-95 Splaiul Independentei, district 5, Bucharest 050095, Romania. ancadinischiotu@yahoo.com.

Department of Environmental Medicine, University of Rochester Medical Center, Rochester, NY, 14642, USA.  Department of Psychology, Radford University, Radford, VA, 24142, USA.  Proteomics Core, University of Rochester Medical Center, Rochester, NY, 14642, USA.  Department of Earth Sciences, Dartmouth College, Hanover, NH, 03755, USA.  Department of Environmental Medicine, University of Rochester Medical Center, Rochester, NY, 14642, USA. deborah_cory-slechta@urmc.rochester.edu.

Onoriode Andrew Udi  Department of Human Anatomy Department, Achievers University Owo, Ondo State, Nigeria    John Chukwuma Oyem  Department of Human Anatomy, Novena University Ogume, Delta State, Nigeria  Department of Psychology, The Arctic University of Norway, Tromsø, Norway    Oladuni Abimbola Ebeye  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Lilian Ebite Chris-Ozoko  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Patrick Sunday Igbigbi  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Donald Uzowulu Olannye  Department of Environmental Health Sciences, University of Ibadan, Nigeria

Department of Human Anatomy Department, Achievers University Owo, Ondo State, Nigeria  b  Department of Human Anatomy, Novena University Ogume, Delta State, Nigeria  c  Department of Psychology, The Arctic University of Norway, Tromsø, Norway  d  Departmen of Human Anatomy, Delta State University, Abraka, Nigeria  e  Department of Environmental Health Sciences, University of Ibadan, Nigeria

Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Basic Med Sci, 309 East Second St, Pomona, CA 91766 USA  Calif State Polytech Univ Pomona, Dept Biol Sci, Pomona, CA 91768 USA  Riverside Univ Hlth Syst, Publ Hlth, Early Intervent HIV, Riverside, CA USA  Loma Linda Univ, Sch Med, Dept Med, Loma Linda, CA 92354 USA  Western Univ Hlth Sci, Western Diabet Inst, Pomona, CA 91766 USA

Univ Bucharest, Fac Biol, Dept Biochem & Mol Biol, Bucharest 050095, Romania  Vasile Goldis Western Univ Arad, Inst Life Sci, Dept Expt & Appl Biol, Arad 310414, Romania  Natl Inst Laser Plasma & Radiat Phys, Laser Dept, Bucharest 077125, Romania  Vasile Goldis Western Univ Arad, Fac Med Pharm & Dent, Dept Histol, Arad 310396, Romania  Victor Babes Natl Inst Pathol, Biochem Prote Dept, Bucharest 050096, Romania

Jing Brand Res Inst, Hubei Prov Key Lab Qual & Safety Tradit Chinese M, Daye, Hubei, Peoples R China  Harvard Med Sch, Brigham & Womens Hosp, Boston, MA 02115 USA  Soochow Univ, Dept Forens Med, Med Coll, Suzhou, Jiangsu, Peoples R China  Harvard Med Sch, Brigham & Womens Hosp, Dept Orthoped Surg, Boston, MA 02115 USA  NIAAA, Div Neurosci & Behav, NIH, Rockville, MD 20852 USA  NIAAA, Sect Mol Pharmacol & Toxicol, Lab Membrane Biochem & Biophys, NIH, Rockville, MD 20852 USA



Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Paediatrics, Lagos State University Teaching Hospital, Ikeja, Nigeria  Institute of Advanced Medical Research and Training, College of Medicine, University of Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria

Lunenfeld-Tanenbaum Research Institute, Mount Sinai Hospital, Toronto, Ontario M5T 3H7, Canada;  Department of Physiology, University of Toronto, Toronto, Ontario M5S 1A8, Canada; 3  Program in  Translational Medicine, Peter Gilgan Centre for Research and Learning, Hospital for Sick Children, Toronto,  Ontario M5G 0A4, Canada; 4  Genetics & Genome Biology, Hospital for Sick Children, Toronto, Ontario  M5G 2L3, Canada; and 5  Department of Obstetrics and Gynecology, University of Toronto, Toronto, Ontario  M5G 1E2, Canada

Department of Health Human Performance and Recreation, Baylor University, Waco, TX 76706, USA.  Kinesiology Department, Stephen F. Austin State University, Nacogdoches, TX 75962, USA.  Integrative Immunology Laboratory, University of Texas Arlington, Arlington, TX 76019, USA.  Clinical Muscle Biology Lab, Baylor University, Waco, TX 76706, USA.  Edward Via College of Osteopathic Medicine, University of Louisiana Monroe, Monroe, LA 71203, USA.

1  PGT, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004, Imphal.  2Assoc. Professor, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004,  Imphal.  3  Professor, Nephrology Unit, Department of Medicine, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004,  Imphal.  4  Professor, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004, Imphal, India

Ctr Hosp Univ Michallon, Emergency Dept, F-38043 Grenoble 09, France  Ctr Hosp Univ Michallon, Mobile Intens Care Unit, F-38043 Grenoble 09, France  Univ Grenoble 1, PRETA Team, CNRS, TIMC IMAG UMR 5525, F-38041 Grenoble, France  Univ Grenoble 1, CNRS, LiPhy UMR 5588, F-38041 Grenoble, France  CHU Grenoble, Inst Biol & Pathol, Dept Biochim Toxicol & Pharmacol, Unit Biochim Hormonale & Nutr, F-38043 Grenoble, France

Lafayette Coll, Dept Biol, Easton, PA 18042 USA  Lafayette Coll, Dept Chem, Easton, PA 18042 USA  Drexel Univ, Dept Biol, 3245 Chestnut St, Philadelphia, PA 19104 USA  Salus Univ, Optometry Program, 8360 Old York Rd, Elkins Pk, PA 19027 USA  Univ Houston Clear Lake, Inst Houston, 2700 Bay Area Blvd,Box 540, Houston, TX 77058 USA  Stanford Univ, Biophys Program, Stanford, CA 94305 USA

Keio Univ, Grad Sch Media & Governance, Fujisawa, Kanagawa, Japan  Keio Res Inst SFC, Hlth Sci Lab, Fujisawa, Kanagawa, Japan  Meiji Univ, Sch Agr, Lab Anim Physiol, Kawasaki, Kanagawa, Japan  Keio Univ, Dept Environm & Informat Studies, Fujisawa, Kanagawa, Japan  Keio Univ, Dept Policy Management, Fujisawa, Kanagawa, Japan  Keio Univ, Dept Ophthalmol, Sch Med, Shinjuku Ku, Tokyo, Japan

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Harvard Med Sch, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, Boston, MA 02115 USA  Tel Aviv Univ, Sackler Sch Med, Dept Pathol, Tel Aviv, Israel  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Yale Univ, Sch Med, Dept Dermatol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Pathol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Immunobiol, New Haven, CT 06510 USA  Dana Farber Canc Inst, Dept Data Sci, Boston, MA 01225 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Dana Farber Canc Inst, Dept Biostat & Computat Biol, Boston, MA 02115 USA  MIT, Howard Hughes Med Inst, Dept Biol, Koch Inst, Cambridge, MA 02142 USA  MIT, Howard Hughes Med Inst, Dept Biol, Ludwig Ctr, Cambridge, MA 02142 USA

Univ Michigan, Neurosci Grad Program, Ann Arbor, MI 48109 USA  Univ Michigan, Sch Med, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ British Columbia, Dept Cellular & Physiol Sci, Vancouver, BC V6T 1Z3, Canada  Mayo Clin, Coll Med, Dept Internal Med, Endocrine Res Unit, Rochester, MN 55905 USA  Univ Michigan, Sch Med, Dept Internal Med, Div Metab Endocrinol & Diabet, Ann Arbor, MI 48109 USA

Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden.  Department of Anatomy, Physiology, and Biochemistry, Swedish University of Agricultural Sciences, Box 7011, SE-750 07 Uppsala, Sweden.  Department of Animal Environment and Health, Swedish University of Agricultural Sciences, Box 7068, SE-750 07 Uppsala, Sweden.  Department of Experimental Medicine, University of Copenhagen, The Panum Institute, Blegdamsvej 3B, DK-2200 Copenhagen N, Denmark.  Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden helena.wall@slu.se.



VIB Ctr Inflammat Res, Technol Pk 927, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, Ghent, Belgium  VIB Ctr Med Biotechnol, Ghent, Belgium  Univ Ghent, Dept Biochem, Ghent, Belgium  Univ Ulm, Inst Comparat Mol Endocrinol, Ulm, Germany  Univ Gottingen, Sch Med, Inst Cellular & Mol Immunol, Gottingen, Germany  VIB, VIB Prote Core, Ghent, Belgium  VIB, Receptor Res Labs, Nucl Receptor Lab, Ctr Med Biotechnol, Ghent, Belgium

Aarhus Univ, Dept Clin Med, Translat Neuropsychiat Unit, Risskov, Denmark  Lund Univ, Dept Clin Sci, Clin Memory Res Unit, Malmo, Sweden  Michigan State Univ, Dept Psychiat & Behav Med, Grand Rapids, MI USA  Yale Univ, Sch Med, Dept Med, New Haven, CT 06510 USA  Michigan State Univ, Dept Translat Sci & Mol Med, Grand Rapids, MI USA  Lund Univ, Dept Expt Med Sci, BMC, Expt Neuroinflammat Lab, Lund, Sweden  Van Andel Res Inst, Lab Behav Med, Grand Rapids, MI USA

Weizmann Inst Sci, Dept Immunol, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Life Sci Core Facil, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Electron Microscopy Unit, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Biol Regulat, IL-7610001 Rehovot, Israel  Weizmann Inst Sci, Dept Biomol Sci, IL-7610001 Rehovot, Israel  Univ Gothenburg, Inst Biomed, Dept Microbiol & Immunol, SE-40530 Gothenburg, Sweden

Univ Bordeaux, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  INRA, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  Bordeaux INP, Nutr & Neurobiol Integree, UMR 1286, Bordeaux, France  Univ Edinburgh, Ctr Cardiovasc Sci, Queens Med Res Inst, Edinburgh, Midlothian, Scotland  CNRS, INCIA, UMR 5287, Bordeaux, France  Univ Bordeaux, INCIA, UMR 5287, Bordeaux, France

Max Planck Inst Ornithol, Evolutionary Physiol Res Grp, D-82319 Seewiesen, Germany  Max Planck Inst Ornithol, Dept Behav Neurobiol, D-82319 Seewiesen, Germany  Univ Rhode Isl, Dept Nat Resources Sci, Kingston, RI 02881 USA  Sacred Heart Univ, Dept Biol, Fairfield, CT 06825 USA  Jagiellonian Univ, Inst Environm Sci, PL-30387 Krakow, Poland  PAS, Nencki Inst Expt Biol, PL-02093 Warsaw, Poland

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  MIT, Dept Biol, 77 Massachusetts Ave, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Broad Inst Harvard & MIT, Cambridge, MA USA  Massachusetts Gen Hosp, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Psychiat, Boston, MA 02115 USA  Icahn Sch Med Mt Sinai, Black Family Stem Cell Inst, New York, NY USA  Icahn Sch Med Mt Sinai, Dept Cell Dev & Regenerat Biol, New York, NY 10029 USA  Icahn Sch Med Mt Sinai, Dept Dermatol, New York, NY 10029 USA  Harvard Med Sch, Massachusetts Gen Hosp Res Inst, Ctr Syst Biol & Dept Radiol, Boston, MA 02115 USA  Harvard Med Sch, Massachusetts Gen Hosp, Cardiovasc Res Ctr, Boston, MA 02115 USA  Univ Hosp Wurzburg, Dept Internal Med 1, Wurzburg, Germany  Westlake Univ, Sch Life Sci, Hangzhou, Peoples R China  CNRS, Inst Genom Fonct, Montpellier, France  GenOway, Lyon, France

Washington Univ, Sch Med, Dept Neurol, Campus Box 8111,660 S Euclid Ave, St Louis, MO 63110 USA  Univ Milan, Fdn Ca Granda, IRCCS Osped Policlin, Neurol Unit,Dept Pathophysiol & Transplantat, Milan, Italy  Washington Univ, Sch Med, Div Biostat, St Louis, MO 63110 USA  Jackson Lab Genom Med, Farmington, CT 06032 USA  Washington Univ, Sch Med, Dept Med, St Louis, MO 63110 USA  Brescia Univ, Med Sch, Dept Clin & Expt Sci, Brescia, Italy  CEINGE Biotecnol Avanzate, Naples, Italy  Washington Univ, Sch Med, Hope Ctr Neurol Disorders, St Louis, MO 63110 USA  Univ Connecticut, Hlth Ctr, Dept Med & OB GYN, 263 Farmington Ave, Farmington, CT 06030 USA

Department of Orthopaedic Surgery, Washington University in St. Louis, MO, USA.  Shriners Hospitals for Children, St Louis, MO, USA.  Center of Regenerative Medicine, Washington University in St. Louis, MO, USA.  Department of Biomedical Engineering, Washington University in St. Louis, MO, USA.  Program in Physical Therapy, Washington University, St Louis, MO, USA.  Division of Endocrinology, Metabolism & Lipid Research, Washington University, St Louis, Missouri, USA.  Department of Neurology, Washington University in St. Louis, St Louis, MO, USA.



Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Beckman Institute for Advanced Science and Technology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA. Electronic address: cathchri@illinois.edu.

Univ Sao Paulo, Sch Vet Med & Anim Sci, Dept Pathol, Ave Orlando Marques de Paiva 87, BR-05508270 Sao Paulo, Brazil  Butantan Inst, Lab Herpetol, Ave Vital Brazil 1500, BR-05503900 Sao Paulo, Brazil  Univ Sao Paulo, NUCEL NETCEM Cell & Mol Therapy Ctr, Internal Med Dept, Med Sch, Rua Pangare 100, BR-05360130 Vila Butanta, SP, Brazil  Univ Sao Paulo, Biochem Dept, Chem Inst, BR-05508000 Sao Paulo, Brazil

INRA, Integrated Nutr & Neurobiol, UMR 1286, F-33076 Bordeaux, France  Bordeaux Univ, Integrated Nutr & Neurobiol, UMR 1286, Bordeaux, France  NutriBrain Res & Technol Transfer, Integrated Nutr & Neurobiol, UMR 1286, Bordeaux, France  Grp Pileje, Paris, France  Naturopole, St Bonnet De Rochefort, France  Clermont Auvergne Univ, Clermont Ferrand Chem Inst, SIGMA Clermont, CNRS, Clermont Ferrand, France

Robarts Research Institute, Western University, London, ON N6A 5C1, Canada.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Department of Medicine, Division of Clinical Immunology and Allergy, Western University, London, ON N6A 5A5, Canada.

Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA; University of Connecticut, Department of Marine Sciences, 1084 Shennecossett Road, Groton, CT 06340, USA. Electronic address: mdriscoll@mysticaquarium.org.  Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA.  Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA; University of Connecticut, Department of Marine Sciences, 1084 Shennecossett Road, Groton, CT 06340, USA.

Univ Texas Southwestern Med Ctr Dallas, Dept Immunol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Mol Biol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Washington, Dept Pediat, Seattle, WA 98105 USA  Seattle Childrens Hosp, Seattle, WA 98105 USA  Univ Texas Southwestern Med Ctr Dallas, Howard Hughes Med Inst, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Microbiol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Pediat, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Cent Oklahoma, 100 N Univ Dr, Edmond, OK 73034 USA

Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark.  Neurobiology Research Unit, Copenhagen University Hospital, Rigshospitalet, Copenhagen, Denmark.  Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark.  Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark. chc@sund.ku.dk.

a  Wildlife Reproductive Centre, Taronga Conservation Society Australia, Dubbo, NSW, Australia  b  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Geelong, VIC, Australia  c  School of Biological Sciences, The University of Queensland, Brisbane, QLD, Australia  d  Department of Environment and Heritage Protection, Brisbane, QLD, Australia  e  Wildlife Biology Unit, School of Agriculture and Food Sciences, The University of Queensland, Gatton, QLD, Australia  f  Native Species Breeding Program (NSBP), Perth Zoo, South Perth, WA, Australia  g  Graham Centre for Agricultural Innovation & School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW, Australia  h  Department of Biomedical Sciences, University of Veterinary Medicine, Vienna, Austria  i  Wildlife Conservation and Science, Zoos Victoria, Parkville, VIC, Australia  j  Fowlers Gap Arid Zone Research Station, Centre of Ecosystem Science, School of Biological Earth and Environmental Sc

Univ Sao Paulo, Sch Vet Med, Dept Pathol, Neuroimmunomodulat Res Grp, BR-05508270 Sao Paulo, Brazil  Univ Estadual Campinas, UNICAMP, Fac Med Sci, Dept Pharmacol,Ctr Hematol & Hemotherapy, Campinas, SP, Brazil  Fed Univ Tocantins, Sch Vet Med & Anim Sci, Trop & Anim Sci Program, Tocantins, Brazil  Univ Sao Paulo, Sch Pharmaceut Sci, Dept Clin & Toxicol Anal, BR-05508270 Sao Paulo, Brazil

Univ Lorraine, EA7300, Fac Med, Stress Immun Pathogens Lab, 9 Ave Foret Haye, F-54500 Vandoeuvre Les Nancy, France  Univ Sorbonne Paris Cite, Paris Diderot Univ, Inst Jacques Monod, CNRS,Unite Mixte Rech 7592,Epole Genoinformat, Paris, France  INSERM, Unit Mixte Rech 894, Ctr Psychiat & Neurosci, Paris, France  Univ Paris Diderot, Sorbonne Paris Cite, Hop Robert Debre, INSERM,Unite 1141, Paris, France

Univ Pittsburgh, Dept Pharmacol & Chem Biol, Sch Med, Pittsburgh, PA 15261 USA  Univ Pittsburgh, Div Endocrinol, Dept Med, Sch Med, Pittsburgh, PA 15261 USA  Univ Pittsburgh, Div Pulmonol, Dept Med, Div Pulmonol Allergy & Crit Care Med, Pittsburgh, PA 15261 USA  VA Pittsburgh Healthcare Syst, Pittsburgh, PA 15240 USA  Univ Guelph, Dept Mol & Cellular Biol, Guelph, ON N1G 2W1, Canada

Univ Sao Paulo, Inst Biomed Sci, Dept Physiol & Biophys, Av Prof Lineu Prestes 1524, BR-05508000 Sao Paulo, SP, Brazil  Multidisciplinary Inst Cell Biol, Lab Neurophysiol, Calle 526 & Camino Gen Belgrano, RA-1900 La Plata, Buenos Aires, Argentina  Univ Sao Paulo, Inst Biomed Sci, Dept Anat, Av Prof Lineu Prestes 2415, BR-05508900 Sao Paulo, SP, Brazil  Univ Sao Paulo, Sch Med Ribeirao Preto, Dept Physiol, Av Bandeirantes 3900, BR-14049900 Ribeirao Preto, SP, Brazil  Ohio Univ, Edison Biotechnol Inst, Konneker Res Ctr 206A, Athens, OH 45701 USA  Ohio Univ, Heritage Coll Osteopath Med, Konneker Res Ctr 206A, Athens, OH 45701 USA



Univ Sydney, ANZAC Res Inst, Bone Res Program, Gate 3,Hosp Rd, Concord, NSW 2139, Australia  Tech Univ Dresden, Med Ctr, Dept Med 3, Dresden, Germany  Tech Univ Dresden, Med Ctr, Ctr Hlth Aging, Dresden, Germany  Tech Univ Dresden, Ctr Regenerat Therapies Dresden, Dresden, Germany  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Univ Sydney, Concord Med Sch, Sydney, NSW, Australia

Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany. gellner@uni-bonn.de.  Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany.  Institute of Nutritional Science, University of Potsdam, 14558 Nuthetal, Potsdam, Germany.  Core Facility Mass Spectrometry, Institute of Biochemistry and Molecular Biology, Medical Faculty, University of Bonn, Bonn, Germany.  Institute of Molecular Psychiatry, Medical Faculty, University of Bonn, 53127, Bonn, Germany.  Institute of Physiology II, University Bonn, Medical Faculty, Nussallee 11, 53115, Bonn, Germany. vstein@uni-bonn.de.

Division of Immunobiology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 2Immunology Graduate Program, Cincinnati Children’s Hospital Medical Center and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 3Department of Infectious Diseases and Microbiology, University of Lübeck, Lübeck, Germany. 4Division of Allergy and Immunology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 5Institute of Nutritional Medicine, University Hospital Schleswig-Holstein, Campus Lübeck, Lübeck, Germany. 6Section on Integrative Physiology and Metabolism, Joslin Diabetes Center, Boston, Massachusetts, USA. 7Institute for Diabetes and Obesity, Helmholtz Diabetes Center and German Center for Diabetes Research (DZD), Helmholtz Zentrum München, Neuherberg, Germany. 8Research Institute for Biomedical Sci

Cyclotron/Radiochemistry Unit, Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, 91120, Jerusalem, Israel.  Cyclotron/Radiochemistry Unit, Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, 91120, Jerusalem, Israel. ofer.shamni@mail.huji.ac.il.  Synektik SA, Warsaw, Poland.  Department of Pharmacology, Faculty of Medicine and University Hospital Cologne, University of Cologne, Gleueler Strasse 24, 50931, Cologne, Germany.

Indiana Univ, Hist & Philosophy Sci & Med Dept, Morrison Hall 314, Bloomington, IN 47405 USA  Indiana Univ, Intelligent Syst Engn Dept, Bloomington, IN 47405 USA  Indiana Univ, Sch Publ Hlth, Environm Hlth Dept, Bloomington, IN USA  Indiana Univ Sch Med, Med Sci Program, Bloomington, IN USA  Indiana Univ Sch Med, Indiana Univ Canc Ctr, Indianapolis, IN 46202 USA  Indiana Univ Sch Med, Dept Dermatol, Indianapolis, IN 46202 USA

Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol Endocrinol & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Preempt Med & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Dokkyo Med Univ, Saitama Med Ctr, Dept Diabet Endocrinol & Hematol, 2-1-50 Minami Koshigaya, Koshigaya, Saitama 3438555, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol RCAST, Labs Syst Biol & Med LSBM, Tokyo 1538904, Japan  Tokyo Med & Dent Univ, Med Res Inst, Dept Dev & Regenerat Biol, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Gunma Univ, Biosignal Genome Resource Ctr, Inst Mol & Cellular Regulat, Lab Genome Sci, 3-39-15 Showa Machi, Maebashi, Gunma 3718512, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol & Cellular Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Med & Bioregulatory Sci, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan

Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States. Electronic address: breanna.n.harris@ttu.edu.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States; Center for Molecular and Behavioral Neuroscience, Rutgers, The State University of New Jersey, Newark, NJ, United States.  Department of Pathology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States; Department of Neurology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States.  Department of Psychology, Louisiana State University, Baton Rouge, LA, United States.

Helmholtz Diabet Ctr HMGU, Mol Endocrinol, Ingolstadter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, IDO, Ingolstadter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, Klopferspitz 18, D-82152 Martinsried, Germany  Univ Freiburg, Univ Med Ctr, Ctr Chron Immunodeficiency, D-79106 Freiburg, Germany  Univ Freiburg, Fac Biol, D-79106 Freiburg, Germany  Salk Inst Biol Studies, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  HHMI, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  Charite, Cardiovasc & Metab Sci, Robert Rossle Str 10, D-13125 Berlin, Germany  Charite, DZHK German Ctr Cardiovasc Res, Robert Rossle Str 10, D-13125 Berlin, Germany  Max Delbruck Ctr Mol Med Helmholtz Assoc MDC, Berlin Inst Hlth, Robert Rossle Str 10, D-13125 Berlin, Germany  Ludwig Maximilians Univ Munchen LMU, Gene Ctr, Feodor Lynen Str 25, D-81377 Munich, Germany

Dept Neurobiol & Dev Sci, Little Rock, AR USA  Dept Geriatr, Little Rock, AR USA  Grad Program Interdisciplinary Biomed Sci, Little Rock, AR USA  Univ Arkansas Med Sci, Dept Pharmaceut Sci, Little Rock, AR 72205 USA  Cent Arkansas Vet Healthcare Syst, Geriatr Res Educ & Clin Ctr, Little Rock, AR USA  Washington Univ, Dept Neurol, St Louis, MO 63110 USA  Axiom Huntsworth Hlth, Yardley, PA USA

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America. Electronic address: kodavanti.urmila@epa.gov.

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency (U.S. EPA), Research Triangle Park, North Carolina, USA.  Center for Public Health and Environmental Assessment, U.S. EPA, Research Triangle Park, North Carolina, USA.  Division of Intramural Research, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, North Carolina, USA.

Columbia Univ, Dept Neurosci, New York, NY USA  Massachusetts Gen Hosp, Dept Psychiat, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Stem Cell Inst, Boston, MA USA  Harvard Univ, Sch Med, Boston, MA USA  Columbia Univ, Dept Psychiat, New York, NY USA  Columbia Univ, Dept Pharmacol, New York, NY USA  New York State Psychiat Inst & Hosp, Div Integrat Neurosci, New York, NY 10032 USA

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Sci & Technol China, Sch Life Sci, CAS Key Lab Brain Funct & Dis, Hefei 230027, Peoples R China  Inst Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Univ Amsterdam, Ctr Neurosci, Swammerdam Inst Life Sci, Inst Life Sci,Brain Plastic Grp, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Sch Environm & Biol Sci, Dept Anim Sci, New Brunswick, NJ 08901 USA

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Univ Sci & Technol China, CAS Key Lab Brain Funct & Dis, Sch Life Sci, Hefei 230027, Peoples R China  Tongji Univ, Sch Med, Ctr Translat Neurodegenerat & Regenerat Therapy, Shanghai Tenth Peoples Hosp, Shanghai 200072, Peoples R China  Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Amsterdam, Brain Plast Grp, Swammerdam Inst Life Sci, Ctr Neurosci, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Dept Anim Sci, Sch Environm & Biol Sci, New Brunswick, NJ 08901 USA  Univ Calif San Francisco, Neurosci Grad Program, San Francisco, CA 94158 USA

Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan.  Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Master's School of Medical Sciences, Graduate School of Comprehensive Human Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Center for Research in Isotopes and Environmental Dynamics (CRiED), University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan. Electronic address: happyhusband@nagalabo.jp.

Univ Gothenburg, Inst Neurosci & Physiol, Dept Physiol, Sahlgrenska Acad, Gothenburg, Sweden  Univ Gothenburg, Sahlgrenska Acad, Inst Clin Sci, Dept Biomat, Gothenburg, Sweden  Univ Gothenburg, Ctr Bone & Arthrit Res, Inst Med, Dept Internal Med & Clin Nutr,Sahlgrenska Acad, Gothenburg, Sweden  Sahlgrens Univ Hosp, Dept Drug Treatment, Reg Vastra Gotaland, Gothenburg, Sweden



Daegu Haany Univ, Coll Korean Med, Dept Acupuncture Moxibust & Acupoint, Daegu, South Korea  Uniformed Serv Univ Hlth Sci, Dept Psychiat, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Study Traumat Stress, Bethesda, MD 20814 USA  Daegu Haany Univ, Dept Physiol, Coll Korean Med, Daegu, South Korea  Uniformed Serv Univ Hlth Sci, Daniel K Inouye Grad Sch Nursing, Bethesda, MD 20814 USA

Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of In Vivo Pharmacology Services, The Jackson Laboratory, Sacramento, CA, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Institute for Neuroscience, University of Texas at Austin, Austin, TX, USA.  Department of Integrative Biology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of Neurology, University of Texas at Austin, Austin, TX, USA.  Division of Pharmacology and Toxicology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA. Electronic address: curley@utexas.edu.

Xi An Jiao Tong Univ, Affiliated Hosp 2, Natl & Local Joint Engn Res Ctr Biodiag & Biother, 157,West 5th Rd, Xian 710004, Shaanxi, Peoples R China  Shaanxi Prov Clin Res Ctr Hepat & Splen Dis, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Affiliated Hosp 2, Dept Gen Surg, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Minist Educ, Key Lab Environm & Dis Related Gene, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Affiliated Hosp 2, Dept Pathol, Xian, Shaanxi, Peoples R China

NIA, Lab Neurosci, Intramural Res Program, Baltimore, MD 21224 USA  Mayo Clin, Dept Neurol, Rochester, MN 55905 USA  Fourth Mil Med Univ, Sch Pharm, Dept Pharmacol, Xian 7100321, Shaanxi, Peoples R China  RIKEN, Lab Proteolyt Neurosci, Brain Sci Inst, Wako, Saitama, Japan  Lieber Inst Brain Dev, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Neurosci, Baltimore, MD 21205 USA

Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, 94720, USA.  Department of Psychiatry and Behavioral Sciences, University of California, SanFrancisco, San Francisco, CA, 94143, USA.  Department of Radiology & Biomedical Imaging, University of California, San Francisco, San Francisco, CA, 94143, USA.  Department of Psychiatry and Behavioral Sciences, University of California, San Francisco, San Francisco, CA, 94143, USA.  Division of Biostatistics, Department of Population Health Sciences, Weill Cornell Medicine, New York, NY, 10065, USA.  Department of Molecular, Cellular, and Developmental Biology, University of California, Los Angeles, Los Angeles, CA, 90095, USA.  Department of Computer Science, University of Arizona, Tucson, AZ, 85721, USA.  Department of Psychiatry, Columbia University, New York, NY, 10027, USA.  Department of Statistics and Department of Medical Genetics, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.  Canadian Institute for Advance

Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA. graham_diering@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. graham_diering@med.unc.edu.

Amer Univ Beirut, Dept Biochem & Mol Genet, Med Ctr, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Coll Pharm, Omaha, NE 68198 USA  Texas Tech Univ, Hlth Sci Ctr, Dept Pharmaceut Sci, Jerry H Hodge Sch Pharm, Amarillo, TX 79106 USA  Amer Univ Beirut, Dept Biol, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, UNMC Ctr Drug Discovery, Omaha, NE 68198 USA  Amer Univ Beirut, Med Ctr, Neurogenet Program, AUBMC Special Kids Clin,Div Pediat Neurol,Dept Pe, Beirut 11072020, Lebanon  Amer Univ Beirut, Neurogenet Program, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Pediat, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Adolescent Med, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Biochem, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon



Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Omics and Systems Biology, Graduate School of Medical and Dental Sciences, Niigata University, 757 Ichibancho, Asahimachi-dori, Chuo-ku, Niigata 951-8510, Japan.  Institute for Advanced Biosciences, Keio University, 246-2 Mizukami, Kakuganji, Tsuruoka, Yamagata 997-0052, Japan.  Department of Molecular and Cellular Biology, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Biological Sciences, Graduate School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan.  Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan. Electronic address: kubota@bioreg.kyushu-u.ac.jp.

Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. katja.j.rasanen@jyu.fi.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. katja.j.rasanen@jyu.fi.  Department of Biological and Environmental Science, University of Jyvaskyla, Survontie 9C, 40014, Jyvaskyla, Finland. katja.j.rasanen@jyu.fi.

Vet Affairs Med Ctr, Ralph H Johnson Dept, Res Serv, Charleston, SC 29403 USA  Med Univ South Carolina, Dept Pathol & Lab Med, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Psychiat & Behav Sci, Charleston, SC 29425 USA  Med Univ South Carolina, Charleston Alcohol Res Ctr, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Comparat Med, Charleston, SC 29425 USA  Med Univ South Carolina, MUSCNA VA Vet Diagnost Lab, Charleston, SC 29425 USA  Ohio State Univ, Dept Biomed Educ & Anat, Columbus, OH 43210 USA  Med Univ South Carolina, Hollings Canc Ctr, Charleston, SC 29425 USA

Hertie Institute for Clinical Brain Research and Werner Reichardt Centre for Integrative Neuroscience, University of Tuebingen, Otfried-Mueller-Str. 25, 72076 Tuebingen, Germany.  Hertie Institute for Clinical Brain Research and Werner Reichardt Centre for Integrative Neuroscience, University of Tuebingen, Otfried-Mueller-Str. 25, 72076 Tuebingen, Germany. Electronic address: ingrid.ehrlich@uni-tuebingen.de.

Leiden Univ, Leiden Inst Chem, Dept Mol Physiol, Leiden, Netherlands  Virginia Commonwealth Univ, Dept Pharmacol & Toxicol, Richmond, VA USA  NIAAA, Lab Behav & Genom Neurosci, NIH, Bethesda, MD USA  NIAAA, Lab Physiol Studies, NIH, Bethesda, MD USA  Univ Calgary, Hotchkiss Brain Inst, Calgary, AB, Canada  Leiden Univ, Leiden Acad Ctr Drug Res, Div Syst Biomed & Pharmacol, Analyt Biosci & Metabol, Leiden, Netherlands  Scripps Res Inst, Dept Chem Physiol, La Jolla, CA USA  NIAAA, Lab Cardiovasc Physiol & Tissue Injury, NIH, Bethesda, MD USA  Virginia Polytech Inst & State Univ, Sch Neurosci, Blacksburg, VA 24061 USA  Oncode Inst, Leiden, Netherlands  Leiden Univ, Leiden Inst Chem, Bioorgan Synth, Leiden, Netherlands  Pivot Pk Screening Ctr BV, Oss, Netherlands  F Hoffman La Roche Ltd, Roche Innovat Ctr Basel, Basel, Switzerland  Virginia Commonwealth Univ, Dept Med Chem, Richmond, VA USA

CSIC UAM, Inst Invest Biomed IIB Alberto Sols, Arturo Duperier 4, Madrid 28029, Spain  Hosp Univ Santa Cristina, Inst Invest Sanitaria Princesa, Liver Res Unit, Amadeo Vives 2, Madrid 28009, Spain  Inst Fisiol Expt IFISE CONICET, Suipacha 570, RA-2000 Rosario, Santa Fe, Argentina  IBV CSIC, Inst Biomed Valencia, Jaume Roig 11, Valencia 46010, Spain  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Monforte Lemos 3-5, Madrid 28029, Spain  Ctr Invest Biomed Red Enfermedades Hepat & Digest, Monforte Lemos 3-5, Madrid 28029, Spain  Univ Calif San Diego, Dept Med, 9500 Gilman Dr, La Jolla, CA 92093 USA

Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden. thao_duy.nguyen@food.lth.se.  Laboratory of Nutritional Biochemistry, Department of Applied Biosciences, Graduate School of Bioagricultural Sciences, Nagoya University, Aichi, Japan.  Department of Gastroenterology and Hepatology, Fujita Health University, Aichi, Japan.  Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden.  MTM Research Centre, School of Science and Technology, Orebro University, Orebro, Sweden.  Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand.

Department of Pathology, University of Michigan, Ann Arbor, MI, United States.  Mary H Weiser Food Allergy Center, University of Michigan, Ann Arbor, MI, United States.  Division of Allergy and Immunology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, University of Michigan, Ann Arbor, MI, United States.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, St. Louis, MO, United States.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI, United States.  Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH, United States.  Division of Immunobiology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Center for Inflammation and Tolerance, Cincinnati Children's Medical Center, Cincinnati, OH, United States.



Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil; Facultad de Ciencias Agropecuarias y Recursos Naturales, Programa de Medicina Veterinaria y Zootecnia, Universidad de los Llanos, Villavicencio, Colombia.  Universidade de Santo Amaro, Sao Paulo, SP, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil.  Programa de Pos-Graduacao em Biofotonica Aplicada as Ciencias da Saude, Universidade Nove de Julho, Sao Paulo, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil. Electronic address: lfelicio@usp.br.

Division of Oral Medicine and Pathology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Advanced Research Promotion Center, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Molecular Epidemiology and Disease Control, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Periodontology and Endodontology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Pediatric Dentistry, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Rare Cancer Research, National Cancer Center Research Institute, Tokyo, Japan.  Department of Peptidomics, Sasaki Institute, Tokyo, Japan.

Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany. Electronic address: konstanze.plaschke@med.uni-heidelberg.de.  Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany.  Department of Internal Medicine, Laboratory Medicine, University of Heidelberg, Im Neuenheimer Feld 671, D-69120 Heidelberg, Germany.  Department of Pathology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 224, D-69120 Heidelberg, Germany.

Helmholtz Ctr Munich HMGU, Inst Diabet & Obes IDO, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Helmholtz Ctr Munich HMGU, Inst Diabet & Canc IDC, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, D-82152 Munich, Germany  HMGU, ICB, Ingolstaedter Landstr 1, D-85764 Munich, Germany  TUM, Dept Informat, Boltzmannstr 3, D-85748 Munich, Germany  TUM, Sch Life Sci Weihenstephan, Maximus Von Imhof Forum 3, D-85354 Munich, Germany  Northwestern Univ, Feinberg Sch Med, Robert H Lurie Comprehens Canc Ctr, Div Endocrinol Metab & Mol Med,Dept Med, Chicago, IL 60611 USA  Jesse Brown VA Med Ctr, Chicago, IL 60612 USA  Tech Univ Muenchen, Sch Life Sci Weihenstephan, Metabol Programming, Gregor Mendel Str 2, D-85354 Munich, Germany

Center for Integrative Brain Research, Seattle Children's Research Institute , Seattle, Washington 98101.  Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, Washington 98121; Department of Pediatrics, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Neurological Surgery, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, Washington 98195.

Johns Hopkins Univ, Sch Med, Dept Physiol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Ctr Metab & Obes Res, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pathol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pediat, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Anesthesiol & Crit Care Med, Baltimore, MD 21205 USA  Univ Maryland, Sch Med, Dept Physiol, Baltimore, MD 21201 USA  Johns Hopkins Univ, Sch Med, Inst Basic Biomed Sci, Baltimore, MD USA  NIDDK, Kidney Dis Branch, NIH, Bethesda, MD 20892 USA  Georgetown Univ, Dept Human Sci, Washington, DC USA  Pfizer Inc, Cambridge, MA USA  NIH, Ctr Sci Review, Bldg 10, Bethesda, MD 20892 USA  Univ Alabama Birmingham, Sch Med, Dept Anesthesiol & Perioperat Med, Birmingham, AL USA

Colegio Frontera Sur ECOSUR, Dept Sustainabil Sci, Av Centenario Km 5-5, Chetmal 77014, Quintana Roo, Mexico  Univ Autonoma Campeche, Inst Ecol Pesqueria & Oceanog Golfo Mexico EPOMEX, Campus 6,Av Heroes Nacozari 480, Campeche 24070, Campeche, Mexico  Univ Autonoma Campeche, Ctr Estudios Desarrollo Sustentable & Aprovechami, Av Heroes Nacozari 480, Campeche 24070, Campeche, Mexico  Colegio Frontera Sur ECOSUR, Dept Systemat & Aquat Ecol, Av Centenario Km 5-5, Chetmal 77014, Quintana Roo, Mexico

Dalia & David Arabov Endocrinol & Diabet Res Ctr, Div Endocrinol Diabet & Metab, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat, Tel Hashomer, Israel  Tel Aviv Univ, Sackler Sch Med, IL-6997801 Tel Aviv, Israel  Sheba Med Ctr, Endocrinol Labs, Tel Hashomer, Israel  Sheba Med Ctr, Endocrine Canc Genom Ctr, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Neonatol, Tel Hashomer, Israel  Sheba Med Ctr, Dept Obstet & Gynecol, Tel Hashomer, Israel  Hebrew Univ Jerusalem, Robert H Smith Fac Agr Food & Environm, Inst Biochem Food & Environm, Rehovot, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat Intens Care, Tel Hashomer, Israel

Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada; Robarts Research Institute, Western University, London, ON N6A 5B7, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Evergrande Center for Immunologic Diseases, Harvard Medical School and Brigham and Women's Hospital, Boston, MA 02115, USA.  Robarts Research Institute, Western University, London, ON N6A 5B7, Canada; Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Laboratoire d'Immunologie and INSERM U932, PSL University, Institut Curie, 75248 Paris Cedex 5, France.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada; Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada; 

Western Univ, Dept Microbiol & Immunol, 1151 Richmond St, London, ON N6A 5C1, Canada  Western Univ, Dept Psychiat, London, ON, Canada  Western Univ, Dept Med Biophys, London, ON, Canada  Western Univ, Dept Physiol & Pharmacol, London, ON, Canada  Western Univ, Div Clin Immunol & Allergy, Dept Med, London, ON, Canada  Western Univ, Div Gen Surg, Dept Surg, London, ON, Canada



Univ Sydney, ANZAC Res Inst, Adrenal Steroid Grp, Sydney, NSW, Australia  Charite, Dept Rheumatol & Clin Immunol, Berlin, Germany  Univ Sydney, ANZAC Res Inst, Bone Res Program, Sydney, NSW, Australia  Univ Sydney, Concord Clin Sch, Sydney, NSW, Australia  Northwestern Polytech Univ, Sch Life Sci, Inst Special Environm Biophys, Key Lab Space Biosci & Biotechnol, Xian, Shaanxi, Peoples R China  Concord Hosp, Dept Endocrinol & Metab, Sydney, NSW, Australia

Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Ecology, Swedish University of Agricultural Sciences, Almas Ale 8, 75007, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department Sensory and Sensorimotor Systems, Max Planck Institute for Biological Cybernetics, Max-Planck-Ring 8, 72076, Tubingen, Germany.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland.  Department of 

Univ Zurich Vetsuisse, Inst Pharmacol & Toxicol, Zurich, Switzerland  Univ Zurich, Neurosci Ctr Zurich, Zurich, Switzerland  Swiss Fed Inst Technol, Zurich, Switzerland  Icahn Sch Med Mt Sinai Hosp, Dept Neurol, New York, NY USA  Swiss Fed Inst Technol, Funct Genom Ctr Zurich, Zurich, Switzerland  Univ Zurich, Zurich, Switzerland  IRCCS Fatebenefratelli San Giovanni Dio, Biol Psychiat Unit, Brescia, Italy  Univ Milan, Dept Pharmacol & Biomol Sci, Milan, Italy

Univ Washington, Dept Psychiat & Behav Sci, Seattle, WA 98195 USA  Univ Washington, Grad Program Neurosci, Seattle, WA 98195 USA  Univ Washington, Dept Pharmacol, Seattle, WA 98195 USA  Univ Washington, Dept Med, Seattle, WA USA  VA Puget Sound Hlth Care Syst, VA Northwest Geriatr Res Educ & Clin Ctr, Seattle, WA 98108 USA  VA Puget Sound Hlth Care Syst, VA Northwest Mental Illness Res Educ & Clin Ctr, Seattle, WA 98108 USA

Univ Maryland, Dept Anat & Neurobiol, Sch Med, 20 Penn St,HSF2,S218, Baltimore, MD 21201 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI USA  Univ Calif Los Angeles, Dept Pediat, Div Gastroenterol & Nutr, Mattel Childrens Hosp, Los Angeles, CA USA  Univ Calif Los Angeles, David Geffen Sch Med, Los Angeles, CA 90095 USA  Univ Michigan, Div Metab Endocrinol & Diabet, Ann Arbor, MI USA

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Univ, Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Swiss Fed Inst Technol, Inst Mol Hlth Sci, CH-8093 Zurich, Switzerland  Natl Taiwan Univ, Coll Med, Dept Biomed Engn, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Engn, Taipei 100, Taiwan  Rockefeller Univ, Electron Microscopy Resource Ctr, New York, NY 10065 USA  Howard Hughes Med Inst, Janelia Res Campus, Ashburn, VA 20147 USA  Harvard Med Sch, Joslin Diabet Ctr, Sect Integrat Physiol & Metab, Boston, MA 02215 USA  Natl Taiwan Univ Hosp, Dept Dermatol, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Taipei 100, Taiwan  Natl Taiwan Univ, Res Ctr Dev Biol & Regenerat Med, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Grad Inst Clin Med, Taipei 100, Taiwan  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA.  Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA; Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Kresge Hearing Research Institute and Department of Otolaryngology - Head and Neck Surgery, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: adae@umich.edu.

Oak Ridge Institute for Science and Education, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Cardiopulmonary Immunotoxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Neuroendocrine Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Reproductive and Developmental Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.

Laboratory of Neuroscience, Department of Biology, Faculty of Science, Toho University, 2-2-1 Miyama, Funabashi 274-8510, Japan.  Department of Functional Morphology, Shonan University of Medical Sciences, 16-48 Kamishinano, Totsuka-ku, Yokohama 244-0806, Japan.  Institute of Health and Sport Sciences and Tsukuba International Academy for Sport Studies (TIAS2.0), University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8574, Japan.

Cornell Univ, Dept Ecol & Evolutionary Biol, Ithaca, NY 14850 USA  Cornell Univ, Cornell Lab Ornithol, Ithaca, NY 14850 USA  Univ Sorbonne Paris Nord, Lab Ethol Expt & Comparee, LEEC, UR 4443, F-93430 Villetaneuse, France  Univ Tennessee, Dept Biol Geol & Environm Sci, Chattanooga, TN 37403 USA  Franklin & Marshall Coll, Dept Biol, Lancaster, PA 17604 USA  Towson Univ, Dept Biol Sci, Towson, MD 21252 USA  Univ Colorado, Dept Ecol & Evolutionary Biol, Boulder, CO 80302 USA

Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany.  Institute of Medical Microbiology, Jena University Hospital, 07743 Jena, Germany.  Georg Speyer Haus, Institute for Tumor Biology and Experimental Therapy, 60596 Frankfurt am Main, Germany.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany Faculty of Medicine, Friedrich Schiller University, 07743 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, 75 Francis St, Boston, MA 02115 USA  Harvard Med Sch, Brigham & Womens Hosp, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Stanford Univ, Dept Pathol, Stanford, CA 94305 USA  MIT, Howard Hughes Med Inst, Dept Biol, Cambridge, MA USA  MIT, Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Ohio State Univ, Dept Neurol, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Comprehens Canc Ctr, Pelotonia Inst Immunooncol, Columbus, OH 43210 USA  Polish Acad Sci, Inst Phys Chem, Int Eye Res, Warsaw, Poland  Westlake Univ, Sch Life Sci, Key Lab Growth Regulat & Translat Res Zhejiang Pr, Hangzhou, Peoples R China  Westlake Lab Life Sci & Biomed, Hangzhou, Peoples R China  Inst Basic Med Sci, Westlake Inst Adv Study, Lab Syst Immunol, Hangzhou, Peoples R China  Genentech Inc, 1 DNA Way, San Francisco, CA 94080 USA  Sunnybrook 

Department of Animal Sciences, Purdue University, West Lafayette, Indiana, United States of America.  Neurotherapeutics Lab, Pharmaceutical Engineering and Technology, Indian Institute of Technology (Banaras Hindu University), Varanasi, India.  Bindley Bioscience Center, Purdue University, West Lafayette, Indiana, United States of America.  Department of Biological Sciences, Purdue University, West Lafayette, Indiana, United States of America.

Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA.  Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism, Joan and Sanford I. Weill Department of Medicine, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Department of Medicine, Division of Endocrinology, Stanford University, Stanford, CA, USA; VA Palo Alto Health Care System, Palo Alto, CA 94305, USA.  Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA; Department of Bioengineering, Stanford University, Stanford, CA 94305, USA; Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA; Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism



Environmental Health Science and Research Bureau, Health Canada, Ottawa, Ontario, K1A 0K9, Canada.  Biologic and Radiopharmaceutical Drugs Directorate, Centre for Biologics Evaluation, Health Canada, Ottawa, Ontario, K1A 0K9, Canada.  Environmental Health Science and Research Bureau, Health Canada, Ottawa, Ontario, K1A 0K9, Canada; Department of Biochemistry, Microbiology and Immunology, Faculty of Medicine, University of Ottawa, Ottawa, Ontario, K1H 8M5, Canada. Electronic address: errol.thomson@canada.ca.

Departments of Endocrinology, Diabetes and Metabolism, Fujita Health University Graduate School of Medicine, Toyoake 470-1192, Japan.  Department of Endocrinology, Hekinan City Hospital, Hekinan 447-8502, Japan.  Department of Clinical Oncology and Chemotherapy, Nagoya University Hospital, Nagoya 466-8550, Japan.  Department of Endocrinology, Research Institute of Environmental Medicine, Nagoya University, Nagoya 464-8601, Japan.  Department of Endocrinology, Nagoya University Graduate School of Medicine, Nagoya 466-8550, Japan.  Division of Diabetes, Department of Internal Medicine, Aichi Medical University School of Medicine, Nagakute 480-1195, Japan.  The Division of Diabetes, Clinical Nutrition and Endocrinology, Kansai Electric Power Hospital, Osaka 553-0003, Japan.  Yutaka Seino Distinguished Center for Diabetes Research, Kansai Electric Power Medical Research Institute, Kobe 650-0047, Japan.  Department of Diabetes, Endocrinology and Metabolism, Gifu University Graduate School of Medicine, Gifu 501-119

VIB, Ctr Inflammat Res, B-9000 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9000 Ghent, Belgium  Univ Ghent, Ghent Gut Inflammat Grp GGIG, B-9000 Ghent, Belgium  Univ Ghent, Dept Rheumatol, B-9000 Ghent, Belgium  Katholieke Univ Leuven, Dept Chron Dis & Metab Endocrinol, Leuven, Belgium  Chiba Univ, Grad Sch Med, Dept Immunol, Chiba, Japan  VIB, Ctr Med Biotechnol, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Cytokine Receptor Lab CRL, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Translat Nucl Receptor Res Lab, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium

VIB Ctr Inflammat Res, Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, Ghent, Belgium  Tech Univ Dresden, Inst Clin Chem & Lab Med, Dept Clin Pathobiochem, Dresden, Germany  Tech Univ Dresden, DFG Res Ctr, Dresden, Germany  Tech Univ Dresden, Cluster Excellence Regenerat Therapies Dresden, Dresden, Germany  Univ Eastern Finland, Inst Biomed, Kuopio, Finland  Univ Antwerp, Dept Biomed Sci, Univ Pl, Antwerp, Belgium  VIB Ctr Canc Biol, Ctr Canc Biol, Metabol Expertise Ctr, Leuven, Belgium  Katholieke Univ Leuven, Metabol Expertise Ctr, Dept Oncol, Leuven, Belgium  VIB Ctr Med Biotechnol, Translat Nucl Receptor Res Lab, Ghent, Belgium  Univ Ghent, Dept Biomol Med, Ghent, Belgium

VIB, VIB Ctr Inflammat Res, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9052 Ghent, Belgium  Univ Eastern Finland, Inst Biomed, Kuopio 70210, Finland  Univ Ghent, Dept Basic & Appl Med Sci, B-9000 Ghent, Belgium  Vrije Univ Brussel VUB, Liver Cell Biol Res Grp, B-1090 Brussels, Belgium  Inst Gulbenkian Ciencias, P-2780156 Oeiras, Portugal  Friedrich Schiller Univ, Jena Univ Hosp, Dept Anesthesiol & Intens Care Med, D-07743 Jena, Germany  Jena Univ Hosp, Inst Infect Dis & Infect Control, Dept Anesthesiol & Intens Care Med, D-07749 Jena, Germany  Jena Univ Hosp, Ctr Sepsis Control & Care, D-07749 Jena, Germany  Katholieke Univ Leuven, Dept Oncol, Lab Angiogenesis & Vasc Metab, VIB Ctr Canc Biol,VIB, B-3000 Leuven, Belgium  Katholieke Univ Leuven, Leuven Canc Inst LKI, VIB, VIB Ctr Canc Biol, B-3000 Leuven, Belgium  Aarhus Univ, Dept Biomed, Lab Angiogenesis & Vasc Heterogene, DK-8000 Aarhus, Denmark  Sun Yat Sen Univ, Zhongshan Ophthalm Ctr, State Key Lab Ophthalmol, Guangzhou, Guangdong, Peoples

Neuroscience Graduate Program, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Hotchkiss Brain Institute, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Mathison Centre for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Departments of Cell Biology & Anatomy and Psychiatry, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Department of Psychology, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.

Creighton Univ, Sch Med, Dept Biomed Sci, Omaha, NE 68178 USA  Creighton Univ, Sch Med, Dept Pharmacol & Neurosci, Omaha, NE USA  Univ Magdeburg, Med Fac, Inst Anat, Magdeburg, Germany  Boys Town Natl Res Hosp, Dev Auditory Physiol, Omaha, NE 68131 USA  Ulm Univ, Sch Med, Neurol Dept, Clin Neuroanat Sect, Ulm, Germany  Ulm Univ, Sch Med, Neurol Dept, Ctr Biomed Res,Clin Neuroanat Sect, Helmholtzstr 8-1, D-89081 Ulm, Germany  Univ Minnesota, Dept Speech Language Hearing Sci, Minneapolis, MN USA

Department of Biological Sciences, Auburn University, 101 Rouse Life Science Building, Auburn, AL 36849, USA.  Department of Biology, Norwegian University of Science and Technology, NO-7491 Trondheim, Norway.  Department of Population Health, University of Georgia, 589 D.W. Brooks Drive, Athens, GA 30602, USA.  School of Kinesiology, Auburn University, 301 Wire Road, Auburn, AL 36849, USA.

Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Division of Cancer Pathophysiology, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Cellular Function Analysis, Research Promotion Headquarters, Fujita Health University, 1-98 Dengakugakubo, Kutsukake-Cho, Toyoake, Aichi, 470-1192, Japan.  Institute for Advanced Life Sciences, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Laboratory of Biofunctional Science, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Department of Immune Medicine, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 14

Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China.  Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China. Electronic address: yuan.han@fdeent.org.  Department of Anesthesiology, Eye & ENT Hospital of Fudan University, no.83 Fenyang road, Xuhui district, Shanghai 200031, China. Electronic address: wenxian.li@fdeent.org.

Department of Pharmacy, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.  Department of Pharmacology, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Hotchkiss Brain Institute and Mathison Center for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, Alberta, Canada.  Department of Cell Biology and Anatomy & Psychiatry, University of Calgary, Calgary, Alberta, Canada.  Department of Pharmacology, Faculty of Pharmacy, Ziauddin University, Karachi, Pakistan.  Department of Psychiatry, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Department of Chemistry, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  MIT, Dept Biol, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Dermatol, Cutaneous Biol Res Ctr, Charlestown, MA USA  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Univ Fed Minas Gerais, Inst Biol Sci, Belo Horizonte, MG, Brazil  Boston Childrens Hosp, Stem Cell Program, Boston, MA USA  Boston Childrens Hosp, Div Hematol Oncol, Boston, MA USA  Harvard Med Sch, Dana Farber Canc Inst, Boston, MA 02115 USA  Howard Hughes Med Inst, Chevy Chase, MD USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pharmacol, CRID, Ribeirao Preto, Brazil



Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Laboratoire d'Ethologie Experimentale et Comparee, LEEC, Universite Sorbonne Paris Nord, UR 4443, 93430 Villetaneuse, France. Electronic address: cedric.zimmer@univ-paris13.fr.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Cornell Lab of Ornithology, Ithaca, NY 14850, USA.  Department of Biology, Franklin and Marshall College, Lancaster, PA 17604, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA; Department of Biology, University of Oklahoma, Norman, OK 73019, USA.  Biological Sciences, University of Alaska Anchorage, Anchorage, AK 99508, USA.  Department of Biological Sciences, Towson University, Towson, MD 21252, USA.

Charles Univ Prague, Dept Pathol Physiol, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Neurodegenerat Disorders, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Dept Physiol, Fac Med, Plzen, Czech Republic  Charles Univ Prague, Mitochondrial Lab, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Tumor Biol, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Dept Biol, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Prote, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic

Consejo Nacl Invest Cient & Tecn, CCT CENPAT, Ctr Estudio Sistemas Marinos CESIMAR, Blvd Brown 2915,U9120ACV, Puerto Madryn, Chubut, Argentina  Oregon State Univ, Marine Mammal Inst, Dept Fisheries & Wildlife, Geospatial Ecol Marine Megafauna Lab, 2030 SE Marine Sci Dr, Newport, OR 97365 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Univ Nacl Patagonia, Blvd Brown 3150,U9120ACV, Puerto Madryn, Chubut, Argentina  Alfred Wegener Inst, Chem Okol, Helmholtz Zentrum Polar & Meeresforsch, Handelshafen 12, D-27570 Bremerhaven, Germany  George Mason Univ, 1500 Remount Rd, Front Royal, VA 22630 USA  Smithsonian Mason Sch Conservat, 1500 Remount Rd, Front Royal, VA 22630 USA  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376,U9120ACV, Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Karen C Drayer Wildlife Hlth Ctr, Sch Vet Med, 1089 Vet Med Dr,VM3B Ground Floor, Davis, CA 95616 USA  No Arizona Univ, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86011 USA

Department of Obstetrics and Gynecology, University of Kentucky College of Medicine, Lexington, KY, USA.  Department of Pharmacology and Nutritional Sciences, University of Kentucky College of Medicine, Lexington, KY, USA.  Department of Obstetrics and Gynecology, The Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden.  Stockholm IVF, Stockholm, Sweden.  Bluegrass Fertility Center, Lexington, KY, USA.

Uniformed Serv Univ Hlth Sci, Daniel K Inouye Grad Sch Nursing, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Ctr Study Traumat Stress, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Dept Radiol & Radiol Sci, Biomed Res Imaging Core BRIC, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, Program Neurosci, Bethesda, MD 20814 USA  Uniformed Serv Univ Hlth Sci, FE Hebert Sch Med, Dept Psychiat, Bethesda, MD 20814 USA

University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada. Electronic address: cbottin@uwo.ca.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada.  Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada; University of Western Ontario, Department of Psychology, 1151 Richmond St., London, Ontario N6A 5C2, Canada.

SeaWorld Pk & Entertainment Inc, SeaWorld & Busch Gardens Species Preservat Lab, San Diego, CA 92109 USA  Inst Conservat Res, San Diego Zoo Global, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWorld Calif, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWord Texas, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWorld Florida, Orlando, FL USA  SeaWorld Pk & Entertainment Inc, Orlando, FL USA  Taronga Conservat Soc Australia, Sydney, NSW, Australia

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Division of Intramural Research, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, NC 27709, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA. Electronic address: kodavanti.urmila@epa.gov.

Sun Yat Sen Univ, Dept Anat, Zhongshan Sch Med, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Guanghua Sch Stomatol, Guangzhou 510080, Guangdong, Peoples R China  Guangzhou Brain & Psychiat Hosp, Guangzhou, Guangdong, Peoples R China  Key Lab High Performance Comp Guangdong Prov, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Sch Pharmaceut Sci, Res Ctr Drug Discovery, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Sch Pharmaceut Sci, Inst Human Virol, Guangzhou 510080, Guangdong, Peoples R China

East Tennessee State Univ, Quillen Coll Med, Dept Biomed Sci, Johnson City, TN 37614 USA  East Tennessee State Univ, Gatton Coll Pharm, Dept Pharmaceut Sci, Johnson City, TN 37614 USA  East Tennessee State Univ, Quillen Coll Med, Dept Surg, Johnson City, TN 37614 USA  East Tennessee State Univ, Ctr Excellence Inflammat Infect Dis & Immun, Johnson City, TN 37614 USA  Univ Florida, Dept Biol, Gainesville, FL 32611 USA

Chang Gung Univ, Chang Gung Mem Hosp, Dept Neurol, Linkou Med Ctr, Taoyuan 333, Taiwan  Chang Gung Univ, Coll Med, Taoyuan 333, Taiwan  Natl Hlth Res Inst, Ctr Neuropsychiat Res, Zhunan Township 35053, Miaoli County, Taiwan  Inst Populat Hlth Sci, Natl Hlth Res Inst, Div Biostat & Bioinformat, Zhunan Township 35053, Miaoli County, Taiwan  China Med Univ, Coll Publ Hlth, Grad Inst Biostat, Taichung 44047, Taiwan

Univ N Carolina, Eshelman Sch Pharm, Div Mol Pharmaceut, Chapel Hill, NC 27599 USA  N Carolina State Univ, Dept Chem & Biomol Engn, Raleigh, NC 27695 USA  Univ N Carolina, Dept Chem, CB 3290,257 Caudill, Chapel Hill, NC 27599 USA  Univ N Carolina, Lineberger Comprehens Canc Ctr, Chapel Hill, NC 27599 USA  Univ Michigan, Dept Chem Engn, NCRC B28 G102E, Ann Arbor, MI 48109 USA  Oregon Hlth & Sci Univ, Dept Pharmaceut Sci, 2730 SW Moody Ave,Mail Code CL5CP, Portland, OR 97201 USA  Merck & Co Inc, Preclin Dev, West Point, PA 19486 USA



State Key Laboratory of Agrobiotechnology, College of Biological Sciences, China Agricultural University, Beijing 100193, China.  Guizhou Provincial Key Laboratory of Pathogenesis and Drug Research on Common Chronic Diseases, Department of Physiology, College of Basic Medicine, Guizhou Medical University, Guiyang, Guizhou Province 550025, China.  Key Laboratory of Ministry of Education for Conservation and Utilization of Special Biological Resources in the Western China, College of Life Science, Ningxia University, Yinchuan 750021, China.

Univ Genoa, Sch Med & Pharmaceut Sci, Med Chem Sect, Dept Pharm, Viale Benedetto 15,3, I-16132 Genoa, Italy  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Gen Pathol, Dept Expt Med, Via LB Alberti 2, I-16132 Genoa, Italy  Maastricht Univ, Sch Mental Hlth & Neurosci MHeNS, Dept Psychiat & Neuropsychol, Univ Singel 50, NL-6229 ER Maastricht, Netherlands  Columbia Univ, Taub Inst Res Alzheimers Dis & Aging Brain, Dept Pathol & Cell Biol, New York, NY 10032 USA  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Pharmacol & Toxicol, Dept Pharm, Viale Cembrano 4, I-16147 Genoa, Italy  Inst Biomed Technol & Natl Res Council, Via Fratelli Cervi 93, I-20090 Segrate, MI, Italy  Univ Genoa, Ctr Excellence Biomed Res, Viale Benedetto 15,9, I-16132 Genoa, Italy

Univ Modena & Reggio Emilia, Dept Biomed Metab & Neural Sci, Unit Endocrinol, I-41126 Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, I-41126 Modena, Italy  IRCCS Arcispedale Santa Maria Nuova, Unit Obstet & Gynecol, Reggio Emilia, Italy  Azienda USL, Dept Clin Pathol, Modena, Italy  Univ Modena & Reggio Emilia, Dept Med & Surg Sci Children & Adults, I-41126 Reggio Emilia, Italy  Azienda USL, Dept Med Endocrinol Metab & Geriatr, Modena, Italy

University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy. Electronic address: silvia.franzellitti@unibo.it.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy.  Department of Environmental Science, Baylor University, Waco, TX 76798, USA.  Department of Chemistry and Biochemistry, Baylor University, Waco, TX 76798, USA.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy.

Univ Lausanne, Dept Pharmacol & Toxicol, Lausanne, Switzerland  Univ Fribourg, Dept Med Physiol, Fribourg, Switzerland  Univ Basel, Dept Pharmaceut Sci, Basel, Switzerland  Aarhus Univ, Dept Biomed, Aarhus, Denmark  INSERM, Paris, France  Univ Lausanne, Natl Ctr Competence Res Kidney Control Homeostasi, Lausanne, Switzerland  Univ Lausanne, Electron Microscopy Facil, Lausanne, Switzerland  Univ Lausanne, Dept Plant Mol Biol, Lausanne, Switzerland  Univ Lausanne, Ophthalm Hosp Jules Gonin, Lausanne, Switzerland

Chinese Acad Sci, Inst Hydrobiol, State Key Lab Freshwater Ecol & Biotechnol, Wuhan, Hubei Province, Peoples R China  Wenzhou Med Univ, Dingli Clin Med Sch, Dept Genet, Wenzhou, Zhejiang, Peoples R China  Huanghuai Univ, Dept Bioengn, Zhumadian, Henan Province, Peoples R China  Wenzhou Med Univ, Sch Optometry & Ophthalmol, Wenzhou, Zhejiang, Peoples R China  Wenzhou Med Univ, Hosp Eye, Wenzhou, Zhejiang, Peoples R China



Univ Modena & Reggio Emilia, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Modena, Italy  Univ Modena & Reggio Emilia, Int PhD Sch Clin & Expt Med CEM, Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Modena, Italy  Azienda Osped Univ Modena, Dept Med Specialties, Modena, Italy  Univ Modena & Reggio Emilia, Dept Life Sci, Modena, Italy  Azienda Osped Univ Modena, Dept Lab Med & Pathol Anat, NOCSAE, Modena, Italy  Azienda Unita Sanit Locale IRCCS Reggio Emilia, Dept Obstet & Gynaecol, ASMN, Fertil Ctr, Modena, Italy  Univ Hosp Munster, Cent Lab Facil, Munster, Germany  Univ Tours, IFCE, CNRS, INRA, F-37380 Nouzilly, France  Univ Parma, Dept Med & Surg, Unit Neurosci, Parma, Italy

Univ Modena & Reggio Emilia, NOCSAE, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Via P Giardini 1355, I-41126 Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Via G Campi 287, I-41125 Modena, Italy  Univ Parma, Dept Neurosci, Via Voltuno 39-E, I-43125 Parma, Italy  Azienda USL NOCSAE, Dept Lab Med & Pathol Anat, Via P Giardini 1355, I-41126 Modena, Italy  Alma Mater Univ Bologna, S Orsola Malpighi Hospital, Ctr Appl Biomed Res CRBA, Endocrinol Unit,Dept Med & Surg Sci, Via G Massarenti 9, I-40138 Bologna, Italy  Azienda USL NOCSAE, Dept Med Endocrinol Metab & Geriatr, Via P Giardini 1355, I-41126 Modena, Italy

Univ Balearic Isl, Res Grp Evidence Lifestyles & Hlth, Dept Fundamental Biol & Hlth Sci, Res Inst Hlth Sci IUNICS, Crta Valldemossa,Km 7-5, E-07122 Palma De Mallorca, Spain  Univ Balearic Isl, Res Grp Evidence Lifestyles & Hlth, Dept Nursing & Physiotherapy, Res Inst Hlth Sci IUNICS, Crta Valldemossa,Km 7-5, E-07122 Palma De Mallorca, Spain  Hlth Res Inst Balearic Isl IdISBa, Palma De Mallorca, Spain

Univ Calif San Diego, Scripps Inst Oceanog, La Jolla, CA 92093 USA  Univ Calif San Diego, Dept Pharmacol, San Diego, CA 92103 USA  Univ Alberta, Dept Biol Sci, Edmonton, AB, Canada  Winthrop Univ, Dept Biol, Rock Hill, SC 29733 USA  James Cook Univ, Australian Res Council, Ctr Excellence Coral Reef Studies, Townsville, Qld, Australia  Univ Manchester, Fac Biol Med & Hlth, Div Cardiovasc Sci, Manchester, Lancs, England  Univ Exeter, Dept Biosci, Exeter, Devon, England

Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Centre de Recherches en Cancerologie de Toulouse (CRCT), INSERM Unite Mixte de Recherche UMR-1037, CNRS Equipe de Recherche Labellisee ERL5294, Universite de Toulouse, Toulouse, France.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Computational Chemistry, Janssen Research & Development, Janssen Pharmaceutica N. V., Turnhoutseweg 30, B-2340, Beerse, Belgium.  Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. Felix.Busque@uab.cat.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Bioinformatics, ESCI-Universitat Pompeu Fabra, Passeig Pujades 1, 08003, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Centre de Recherches Sur La Cognition Animale (CRCA), Centre de Biologie Integrative, 9 (CBI), Universite de Toulouse, CNRS, Toulouse, France. je

Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, Saint Louis, MO 63110.  International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDRB), Dhaka, Bangladesh.  Institute of Anatomy, Medical Faculty, University Duisburg-Essen, 45147 Essen, Germany.  Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110; jflecken@wustl.edu.  Molecular Microbiology and Microbial Pathogenesis Program, Division of Biology and Biomedical Sciences, Washington University School of Medicine, St. Louis, MO 63110.  Medicine Service, Veterans Affairs Medical Center, St. Louis, MO 63106.

Department of Human Nutrition and Metabolism, Hebrew University Medical School, Jerusalem, Israel.  Institute for Drug Research, Hebrew University Faculty of Medicine, Jerusalem, Israel; and.  Section of Endocrinology, Diabetes, and Metabolism, Department of Medicine, University of Illinois at Chicago College of Medicine, Chicago, Illinois.  Department of Human Nutrition and Metabolism, Hebrew University Medical School, Jerusalem, Israel; jacobb@ekmd.huji.ac.il.

Department of Geriatrics, Respiratory Medicine, Xiangya Hospital, Central South University, Changsha, Hunan, China.  Department of Geriatrics, Respiratory Medicine, Xiangya Hospital, Central South University, Changsha, Hunan, China. qiongch@163.com.  National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Central South University, Changsha, China. qiongch@163.com.

Chinese Acad Sci, Inst Hydrobiol, State Key Lab Freshwater Ecol & Biotechnol, Wuhan, Hubei Province, Peoples R China  Univ Chinese Acad Sci, Beijing, Peoples R China  Univ London Imperial Coll Sci Technol & Med, Microbiol Sect, MRC Ctr Mol Bacteriol & Infect, London, England  Trinity Western Univ, Fac Nat & Appl Sci, Dept Biol, Langley, BC, Canada  E China Univ Sci & Technol, State Key Lab Bioreactor Engn, Shanghai 200237, Peoples R China

Shanghai Diabetes Institute, Shanghai Key Laboratory of Diabetes Mellitus, Shanghai Clinical Centre for Diabetes, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical Research Center, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Department of Bariatric and Metabolic Surgery, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Institute of Metabolism and Regenerative Medicine, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Shanghai Key Laboratory of Regulatory Biology, Institute of Biomedical Sciences and School of Life Sciences, East China Normal University, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center & Shangh

Julius Maximilians Univ Wurzburg, Bioctr, Inst Physiol, Dept Neurophysiol, Rontgenring 9, D-97070 Wurzburg, Germany  Univ Med Ctr Hamburg Eppendorf, Ctr Mol Neurobiol Hamburg, Inst Synapt Physiol, D-20251 Hamburg, Germany  Univ Leipzig, Inst Biol, Dept Anim Physiol, Talstr 33, D-04103 Leipzig, Germany  Univ Leipzig, Carl Ludwig Inst Physiol, Liebigstr 27, D-04103 Leipzig, Germany  Julius Maximilians Univ Wurzburg, Bioctr, Dept Microbiol, D-97074 Wurzburg, Germany

College of Bioengineering, Qilu University of Technology, Jinan, Shandong Province, China.  State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan, Hubei Province, China.  College of Life Science and Technology, Huazhong Agricultural Universitygrid.35155.37, Wuhan, Hubei Province, China.  School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou, Zhejiang Province, China.  School of Marine Science and Engineering, Qingdao Agricultural University, Qingdao, Shandong Province, China.  Laboratory for Marine Biology and Biotechnology, Pilot National Laboratory for Marine Science and Technology, Qingdao, Shandong Province, China.



1Department of Molecular and Cellular Pharmacology, 2Interdisciplinary Stem Cell Institute, 3Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 4Bayer AG, Pharmaceuticals, Cardiology Research, Pharma Research Center, 42096 Wuppertal, Germany. 5Institute of Pharmacy, University Halle-Wittenberg, Halle, Germany. 6Interdisciplinary Stem Cell Institute, Department of Pediatrics, Division of Cardiology, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 7Department of Anesthesia, Critical Care and Pain Medicine, Anesthesia Center for Critical Care Research, Massachusetts General Hospital, Boston, Massachusetts, USA. 8Department of Pharmacology, Hannover Medical School, 30625 Hannover, Germany. 9Interdisciplinary Stem Cell Institute, Department of Medicine, Division of Cardiology, Vascular Biology Institute, Peggy and Harold Katz Family Drug Discovery Center, University of Miami Leonard M. Mill

Memphis Zoo, Dept Res & Conservat, Memphis, TN 38112 USA  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Western Univ Hlth Sci, Coll Vet Med, Pomona, CA USA  Zoo Atlanta, Dept Mammals, Atlanta, GA USA  San Diego Zoo Global, Inst Conservat Res, San Diego, CA USA  Oklahoma City Zoo & Bot Garden, Dept Conservat & Sci, Oklahoma City, OK USA  Mississippi State Univ, Coll Forestry, Dept Wildlife Fisheries & Aquaculture, Starkville, MS USA

Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, October 6 University, Giza Governorate, Egypt.  Pharmacology and Toxicology Division, Department of Pharmacy, KUT University College, Al Kut, Wasit52001, Iraq.  Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, Ain-Shams University, Cairo, Egypt.  Department of Pharmaceutics and Industrial Pharmacy, Faculty of Pharmacy, Cairo University, Egypt.

Fujian Agr & Forestry Univ, Coll Life Sci, Dept Appl Chem, Fuzhou 350002, Fujian, Peoples R China  US FDA, Div Analyt Chem, Off Regulatory Sci, Ctr Food Safety & Appl Nutr, College Pk, MD 20740 USA  Soochow Univ, Sch Radiol & Interdisciplinary Sci RAD X, Collaborat Innovat Ctr Radiat Med, Jiangsu Higher Educ Inst, Suzhou 215123, Peoples R China  Univ Maryland, Dept Chem & Biochem, College Pk, MD 20742 USA  US FDA, Ctr Devices & Radiol Hlth, Silver Spring, MD 20993 USA

IIS Fdn Jimenez Diaz, Vasc Res Lab, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy & Immunol, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Cardiovasc CIB, Madrid, Spain  Copenhagen Univ Hosp, Gentofte Hosp, Allergy Clin, Hellerup, Denmark  Univ Politecn Madrid, Ctr Plant Biotechnol & Genom UPM INIA, Madrid, Spain  ARADyAL Network RD16 0006 0003, Madrid, Spain  Alfonso X El Sabio Univ, Hosp Cent Cruz Roja, Fac Med, Allergy Unit,Allergoanaesthesia Unit, Madrid, Spain  ARADyAL Network RD16 0006 0033, Madrid, Spain  Hosp Univ Guadalajara, Allergy Unit, Guadalajara, Spain  ARADyAL Network RD16 0006 0023, Madrid, Spain  ARADyAL Network RD16 0006 0013, Madrid, Spain

Heriot Watt Univ, Sch Energy Geosci Infrastruct & Soc, Edinburgh EH14 4AS, Midlothian, Scotland  Univ Edinburgh, Sch Med, Asthma UK Ctr Appl Res, Usher Inst Populat Hlth Sci & Informat, Edinburgh, Midlothian, Scotland  Univ Aberdeen, Royal Aberdeen Childrens Hosp, Child Hlth, Aberdeen, Scotland  Univ Edinburgh, Sch Med, Usher Inst Populat Hlth Sci & Informat, Ctr Populat Hlth Sci, Edinburgh, Midlothian, Scotland  Edinburgh Hlth Serv Res Unit, Edinburgh, Midlothian, Scotland  Western Gen Hosp, Wellcome Trust Clin Res Facil, Edinburgh, Midlothian, Scotland

Sapienza Univ Rome, Dept Medicosurg Sci & Biotechnol, Corso Repubbl 74, I-04100 Latina, Italy  Mediterranea Cardioctr, Naples, Italy  IRCCS NEUROMED, Pozzilli, Italy  Univ Auckland, Fac Med & Hlth Sci, Sch Populat Hlth, Natl Inst Hlth Innovat, Auckland, New Zealand  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Rome, Italy  San Giovanni Addolorata Hosp, Div Cardiol, Rome, Italy  Ctr Lotta Contro Infarto, Rome, Italy

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Latina, Italy  Sapienza Univ Rome, Dept Internal Med & Med Specialties, Rome, Italy  Sapienza Univ Rome, Dept Mol Med, Rome, Italy  Univ Roma Tor Vergata, Dept Internal Med, Rome, Italy  Univ Brescia, Dept Pediat, Brescia, Italy  Univ Brescia, Inst Mol Med A Nocivelli, Brescia, Italy  Univ Florence, Dept Pediat, Florence, Italy  Univ Bari, Dept Biomed & Evolut Aging, Bari, Italy  Univ Naples Federico II, Dept Pediat, Naples, Italy

Institute of Biochemistry and Cell Biology, National Council of Research (IBBC-CNR), Monterotondo, Italy.  Department of Medical Surgical Sciences and Biotechnologies, Sapienza University, Latina, Italy.  Mediterranea Cardiocentro, Napoli, Italy.  Department of Clinical, Internal Medicine, Anesthesiology and Cardiovascular Sciences, Sapienza University, Rome, Italy.  Department of AngioCardioNeurology, IRCCS Neuromed, Pozzilli, Italy.

Department of Medical-Surgical Sciences and Biotechnologies, Sapienza University of Rome, Corso della Repubblica 79, 04100 Latina, Italy.  Department of Clinical Internal, Anesthesiologic and Cardiovascular Sciences, Sapienza University of Rome, Viale del Policlinico 155, 00161 Rome, Italy.  Mediterranea Cardiocentro, Via Orazio 2, 80122 Napoli, Italy.  Department of Molecular Medicine, Sapienza University of Rome, Viale del Policlinico 155, 00161 Rome, Italy.  IRCCS NeuroMed, Via Atinense 18, 86077 Pozzilli, Italy.

Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA.  Department of Community Health Sciences, King Saud University, Riyadh, Saudi Arabia.  Kellogg Eye Center, University of Michigan, Ann Arbor, MI, 48105, USA.  Department of Pathology, University of Tennessee Medical Center, Knoxville, TN, 37920, USA.  Department of Pathology, University of Alabama at Birmingham, Birmingham, AL, USA.  Tennessee Agricultural Experiment Station, University of Tennessee Institute of Agriculture, Knoxville, TN, 37996-0840, USA.  Graduate School of Genome Science and Technology, University of Tennessee, Knoxville, TN, 37996-0840, USA.  Department of Nutrition, Oklahoma State University, Stillwater, OK, 74078, USA.  Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA. abettaie@utk.edu.  Graduate School of Genome Science and Technology, Universi

Yonsei Univ, Wonju Coll Med, Dept Environm Med Biol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Global Med Sci, Wonju 26426, South Korea  Anydoctor Hlth Care Co Ltd, 234 Beotkkot Ro, Seoul 08513, South Korea  Mymirae Dermatol Clin, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Hydrogen Skin Res Inst, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Yonsei Univ, Wonju Coll Med, Dept Microbiol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Internal Med, Wonju 26426, South Korea  Yonsei Univ, Inst Poverty Alleviat & Int Dev, 1 Yonseidae Gil, Wonju 26493, Gangwon Do, South Korea



Yokohama City Univ, Grad Sch Med, Dept Immunol, Yokohama, Kanagawa, Japan  Yokohama City Univ, Grad Sch Med, Dept Pediat, Yokohama, Kanagawa, Japan  Yokohama City Univ, Grad Sch Med, Dept Stem Cell & Immune Regulat, Yokohama, Kanagawa, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol, Social Cooperat Program, Dept Inflammol, Tokyo, Japan  Eisai & Co Ltd, Tsukuba Res Labs, Ibaraki, Japan  Grad Univ, Okinawa Inst Sci & Technol, Cell Signal Unit, Okinawa, Japan  Yokohama City Univ, Adv Med Res Ctr, Yokohama, Kanagawa, Japan  RIN Inst Inc, Tokyo, Japan

Univ Calif Davis, Dept Nutr, 3135 Meyer Hall, Davis, CA 95616 USA  Univ Tennessee, Dept Nutr, Knoxville, TN 37996 USA  Univ Alabama Birmingham, Dept Pathol, Birmingham, AL USA  Univ Calif Davis, Dept Mol Biosci, Sch Vet Med, Davis, CA 95616 USA  NIEHS, Div Intramural Res, Durham, NC USA  Univ Calif Davis, Dept Entomol & Nematol, Davis, CA 95616 USA  Univ Calif Davis, Ctr Comprehens Canc, Sacramento, CA 95817 USA  Univ Calif Davis, Div Endocrinol Diabet & Metab, Dept Internal Med, Sacramento, CA 95817 USA

Univ Torino, Dept Mol Biotechnol & Hlth Sci, Ctr Mol Biotechnol, Turin, Italy  Univ Torino, Dept Med Sci, Mol Biotechnol Ctr, Corso Dogliotti 14, I-10126 Turin, Italy  Univ Fed Rio de Janeiro, Carlos Chagas Filho Inst Biophys, Rio De Janeiro, Brazil  FLI, Leibniz Inst Aging, Beutenbergstr, Jena, Germany  Univ Torino, Human Genet Fdn, Turin, Italy  Brown Univ, Rhode Isl Hosp, Div Hematol Oncol, Providence, RI USA

Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  KI for Health Science and Technology (KIHST), Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Internal Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  BK21 Four Project, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  Graduate School of Nanoscience and Technology, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Pathology, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  Institute of Tissue Regeneration, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  eylee@sch.ac.kr.

Univ Paris 05, Univ Paris 06, Sorbonne Univ, INSERM,UMR S1138,Cordeliers Res Ctr,Sorbonne Pari, Paris, France  Univ Paris 06, Sorbonne Univ, UMR S1155, Paris, France  Hop Tenon, INSERM, UMR S1155, F-75970 Paris, France  Heidelberg Univ, Med Fac Mannheim, Med Res Ctr, Mannheim, Germany  Natl Genotyping Ctr, Evry, France  Univ Paris 06, Pitie Salpetriere Hosp, Inst Cardiometab & Nutr, Paris, France

Brigham & Womens Hosp, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA  Seoul Natl Univ, Dept Agr Biotechnol, Seoul 08826, South Korea  Seoul Natl Univ, Res Inst Agr & Life Sci, Seoul 08826, South Korea  Seoul Natl Univ, Coll Vet Med, Toxicol Lab, Seoul 08826, South Korea  Harvard Med Sch, Wyss Inst Biol Inspired Engn, Boston, MA 02115 USA  Seoul Natl Univ, Coll Vet Med, Pathol Lab, Seoul 08826, South Korea  Grad Sch Convergence Sci & Technol, Suwon 16229, South Korea  Seoul Natl Univ, Grad Grp Tumor Biol, Seoul 03080, South Korea  Seoul Natl Univ, Adv Inst Convergence Technol, Suwon 16229, South Korea  Seoul Natl Univ, Inst GreenBio Sci Technol, Pyeongchang 25354, South Korea

Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; M2rlab-XCELL, 28010 Madrid, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain.  Servicio de Anatomia Patologica, CDB, Hospital Clinic, 08036 Barcelona, Spain.  Nefrologia i Trasplantament Renal, Hospital Clinic, Universidad de Barcelona, 08036 Barcelona, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; CIBER-BBN, Networking Center on Bioengineering, Biomaterials and Nanomedicine,

Yokohama City Univ, Grad Sch Med, Dept Stem Cell & Immune Regulat, Kanazawa Ku, 3-9 Fukuura, Yokohama, Kanagawa 2360004, Japan  Nippon Med Sch, Grad Sch Med, Dept Allergy & Rheumatol, Tokyo, Japan  Yokohama City Univ, Dept Mol Pathol, Grad Sch Med, Yokohama, Kanagawa, Japan  Kyorin Univ, Dept Pathol, Sch Med, Tokyo, Japan  Tohoku Univ, Dept Biochem, Sch Med, Sendai, Miyagi, Japan  Tohoku Univ, Ctr Regulatory Epigenome & Dis, Sch Med, Sendai, Miyagi, Japan

Comenius Univ, Fac Med, Inst Mol Biomed, Sasinkova 4, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Natl Inst Childrens Dis, Dept Pediat, Bratislava, Slovakia  Slovak Acad Sci, Dept Mol Oncol, Canc Res Inst, Biomed Res Ctr, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Physiol, Bratislava, Slovakia  Rhein Westfal TH Aachen, Inst Pathol, Univ Clin, Aachen, Germany  Rhein Westfal TH Aachen, Dept Nephrol, Univ Clin, Aachen, Germany  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava, Slovakia

Univ Texas MD Anderson Canc Ctr, Dept Mol & Cellular Oncol, 1515 Holcombe Blvd,Unit 108, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Expt Therapeut, Div Canc Med, Houston, TX 77030 USA  Univ Texas Hlth Sci Ctr Houston, McGovern Med Sch, Dept Biochem & Mol Biol, Houston, TX 77030 USA  Baylor Coll Med, Adv Technol Core, Houston, TX 77030 USA  Baylor Coll Med, Dept Mol & Cell Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Syst Biol, Grad Sch Biomed Sci, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Grad Sch Biomed Sci, Program Canc Biol, Houston, TX 77030 USA  China Med Univ, Grad Inst Canc Biol, Taichung, Taiwan  China Med Univ, Ctr Mol Med, Taichung, Taiwan  Univ Texas MD Anderson Canc Ctr, Div Internal Med, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNAs, Houston, TX 77030 USA

Division of Metabolism, Endocrinology, and Nutrition, Department of Medicine (Y.M., M.S.-A., S.B., F.K., C.-C.H., V.K., J.T., J.E.K., B.S., K.E.B.), University of Washington, Seattle.  Now with: Division of Cardiovascular Medicine and Nephrology, Department of Internal Medicine, Faculty of Medicine, University of Miyazaki, Miyazaki, Japan (Y.M.).  Division of Pulmonary, Critical Care, and Sleep Medicine (S.A.G.), University of Washington, Seattle.  Department of Medicine, David Geffen School of Medicine, University of California Los Angeles (E.D.A.).  Mitochondria and Metabolism Center, Department of Anesthesiology and Pain Medicine (R.T.), University of Washington, Seattle.  Department of Laboratory Medicine and Pathology (K.E.B.), University of Washington, Seattle.

The Center for Cell Clearance, University of Virginia, Charlottesville, VA, USA; Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA, USA; Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Preemptive Food Research Center (PFRC), Gifu University Institute for Advanced Study, Gifu, Japan. Electronic address: Sho.Morioka@virginia.edu.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Department of Parasitology and Infectious Diseases, Gifu University Graduate School of Medicine, Gifu, Japan.  Division of Immunobiology, Department of Pathology and Immunology, W

Kuju Agricultural Research Center, Graduate School of Agriculture, Kyushu University, Oita, 878-0201, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan. hirokuni.miyamoto@riken.jp.  Japan Eco-Science (Nikkan Kagaku) Co., Ltd., Chiba, 260-0034, Japan. hirokuni.miyamoto@riken.jp.  Sermas, Co., Ltd., Chiba, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN BioResource Research Center, Ibaraki, 305-0074, Tsukuba, Japan.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan.  RIKEN Center for Sustainable Resource Science, Yokohama, Kanagawa, 230-0045, Japan.  Research Center for Agricultural Information Technology, National Agriculture and Food Research Organization, Tsukuba, Ibaraki, 305-0856, Japan.  Sermas, Co., Ltd., Chiba, 271-8501, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan.  Japan Eco-Science (Nikkan Ka

Univ Washington, Dept Pediat, Seattle, WA 98195 USA  Univ Washington, Dept Lab Med & Pathol, Seattle, WA 98195 USA  Seattle Childrens Res Inst, Ctr Dev Biol & Regenerat Med, Seattle, WA 98105 USA  Seattle Childrens Res Inst, Ctr Integrated Brain Res, Seattle, WA 98105 USA  Seattle Childrens Res Inst, Ctr Immun & Immunotherapies, Seattle, WA 98105 USA  Univ Washington, Dept Environm & Occupat Hlth, Seattle, WA 98195 USA  Univ Washington, Inst Stem Cell & Regenerat Med, Seattle, WA 98195 USA  Lightspeed Microscopy Inc, Seattle, WA USA



Sungkyunkwan Univ, Stem Cell & Regenerat Med Inst, Div Nephrol, Dept Med,Samsung Med Ctr,Sch Med, Seoul, South Korea  Sungkyunkwan Univ, Dept Pathol, Samsung Med Ctr, Sch Med, Seoul, South Korea  Medipost Co, R&D Ctr, Biomed Res Inst, Gyeonggi Do, South Korea  Natl Police Hosp, Dept Med, Seoul, South Korea  Chungbuk Natl Univ Hosp, Dept Internal Med, Cheongju, South Korea

Scarl Univ Torino, Soc Gest Incubatore Imprese & Trasferimento Tecno, 2i3T, Turin, Italy  Univ Torino, Mol Biotechnol Ctr, Turin, Italy  Mimetas BV, Leiden, Netherlands  Univ Torino, Dept Mol Biotechnol & Hlth Sci, Turin, Italy  Human Genet Fdn, Mol & Genet Epidemiol Unit, Turin, Italy  Univ Torino, Regina Margherita Childrens Hosp, Dept Pediat, Turin, Italy  Univ Torino, Liver Transplantat Ctr, Turin, Italy  Unicyte AG, Oberdorf, NW, Switzerland  Univ Torino, Dept Med Sci, Corso Dogliotti 14, I-10126 Turin, Italy

Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Integrat Genom, Tohoku Med Megabank Org, Sendai, Miyagi 9808573, Japan  Kyushu Univ, Innovat Ctr Med Redox Nav, Fukuoka 8128582, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Div Fetomaternal Med Sci, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Oncol Pharm Practice & Sci, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Integrat Renal Replacement Therapy, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Med Sci, Grad Sch Biomed Engn, Sendai, Miyagi 9808574, Japan  Shubun Univ, Ichinomiya 4910938, Japan

siRNAgen Therapeut, Daejeon 34302, South Korea  Bioneer Corp, 8-11 Munpyeongseo Ro, Daejeon 34302, South Korea  Soonchunhyang Univ, Dept Pathol, Cheonan Hosp, Cheonan 31151, South Korea  Soonchunhyang Univ, Dept Internal Med, Cheonan Hosp, 31 Soonchunhyang 6 Gil, Cheonan 31151, South Korea  Soonchunhyang Univ, Coll Med, Inst Tissue Regenerat, Cheonan 31151, South Korea  Soonchunhyang Univ, Coll Med, BK21 FOUR Project, Cheonan 31151, South Korea

Univ Florida, Dept Appl Physiol & Kinesiol, Coll Hlth & Human Performance, Gainesville, FL USA  Univ Florida, Dept Phys Therapy, Coll Publ Hlth & Hlth Profess, Gainesville, FL USA  Univ Florida, Ctr Exercise Sci, Coll Hlth & Human Performance, Gainesville, FL USA  Univ Florida, Coll Med, Dept Surg, Div Vasc Surg & Endovasc Therapy, Gainesville, FL USA  Malcom Randall Vet Affairs Med Ctr, Gainesville, FL USA

Univ S Florida, Morsani Coll Med, USF Hlth Heart Inst, Tampa, FL 33620 USA  Univ S Florida, Dept Cell Biol Microbiol & Mol Biol, Tampa, FL 33620 USA  Univ S Florida, Dept Comparat Med, Tampa, FL 33620 USA  Washington Univ St Louis, Dept Pathol & Immunol, St Louis, MO USA  Washington Univ St Louis, Dept Med, St Louis, MO USA  H Lee Moffitt Canc Ctr & Res Inst, Tampa, FL USA  James A Haley Vet Hosp, Res Serv, Tampa, FL 33612 USA

Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia pdwinte@emory.edu.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Wallace H Coulter Department of Biomedical Engineering, Emory University School of Medicine, Atlanta, Georgia.  Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.

Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Fac Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Univ N Carolina, Div Hematol, Dept Med, UNC Blood Res Ctr, Chapel Hill, NC 29599 USA  JR Sendai Hosp, Sendai, Miyagi, Japan  Katta Publ Gen Hosp, Shiroishi, Japan

School of Biomedical Sciences and Engineering, South China University of Technology, Guangzhou International Campus, Guangzhou, 511442, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    National Engineering Research Center for Tissue Restoration and Reconstruction, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Guangdong Provincial Key Laboratory of Biomedical Engineering, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Key Laboratory of Biomedical Materials and Engineering of the Ministry of Education, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang

Kyungpook Natl Univ Hosp, BioMed Res Inst, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Kyungpook Natl Univ Hosp, Sch Med, Dept Urol, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Chilgok Hosp, Sch Med, Dept Urol, 807 Hoguk Ro, Daegu 41404, South Korea  CHA Univ, Dept Biomed Sci, 335 Pangyo Ro, Seongnam Si 13488, Gyeonggi, South Korea  Yeungnam Univ, Med Ctr, Dept Lab Anim Res Support Team, 170 Hyunchung Ro, Daegu 42415, South Korea  Cent Hosp, Dept Pathol, 480 Munsu Ro, Ulsan 44667, South Korea  Yeungnam Univ, Coll Med, Dept Urol, 170 Hyunchung Ro, Daegu 42415, South Korea

Taneja College of Pharmacy, University of South Florida, Tampa, FL 33620, USA.  Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Division of Rheumatology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Medicine, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Pathology and Immunology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Morsani College of Medicine, University of South Florida, Tampa, FL 33620, USA.  Department of Biomedical Engineering, Washington University in St. Louis, St. Louis, MO 63130, USA.    Hua Pan  hpan@wustl.edu

Univ Virginia, Robert Berne Cardiovasc Res Ctr, Ctr Skeletal Muscle Res, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Mol Physiol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biol Phys, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biomed Engn, Charlottesville, VA USA  Univ Virginia, Dept Surg, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  Cent S Univ, Xiangya Hosp, Dept Cardiol, 87 Xiangya Rd, Changsha 410008, Hunan, Peoples R China  Dalian Med Univ, Dept Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Dalian Med Univ, Inst Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Nanjing Med Univ, Affiliate Hosp 1, Dept Infect Dis, 300 Guangzhou Rd, Nanjing 210029, Jiangsu, Peoples R China  Natl Jewish Hlth, Dept Med, Div Pulm Med, Denver, CO USA

Univ Kentucky, Ctr Res Environm Dis, Lexington, KY 40536 USA  Univ Texas Hlth Sci Ctr Tyler, Ctr Biomed Res, Tyler, TX 75708 USA  Sichuan Univ, West China Hosp Stomatol, State Key Lab Oral Dis, Chengdu 610041, Peoples R China  Univ Kentucky, Coll Med, Grad Ctr Nutr Sci, Lexington, KY 40536 USA  Univ Kentucky, Div Cardiovasc Med, Lexington, KY 40536 USA  Univ Kentucky, Grad Ctr Toxicol, Lexington, KY 40536 USA

Hans Knoell Inst, Leibniz Inst Nat Prod Res & Infect Biol, Res Grp Microbial Immunol, Beutenbergstr 11a, Jena, Germany  Univ Wurzburg, Dept Bioinformat, Bioctr, Wurzburg, Germany  Univ Calif Los Angeles, Lundquist Inst Biomed Innovat, David Geffen Sch Med, Harbor UCLA Med Ctr, Los Angeles, CA USA  Univ Wurzburg, Inst Hyg & Microbiol, Wurzburg, Germany  Dept Mol Biol, Lab Dr Wisplinghoff, Horbeller Str 18-20, Cologne, Germany  Univ Leipzig, Inst Immunol, Coll Vet Med, Ctr Biotechnol & Biomed BBZ,Mol Pathogenesis, Deutsch Pl 5, Leipzig, Germany

Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, 81108 Bratislava, Slovakia.  Department of Paediatrics, National Institute of Children's Diseases and Faculty of Medicine, Comenius University in Bratislava, 83340 Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, 5021 Bergen, Norway.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, 81108 Bratislava, Slovakia.

Goryeb Childrens Hosp Atlantic Hlth, Dept Pediat, Morristown, NJ 07960 USA  Rutgers Canc Inst New Jersey, Div Pediat Hematol Oncol, 195 Little Albany St,4512, New Brunswick, NJ 08903 USA  Rutgers State Univ, Robert Wood Johnson Med Sch, Rutgers Grad Program Cellular & Mol Pharmacol, New Brunswick, NJ USA  Rutgers State Univ, Rutgers Canc Inst New Jersey, New Brunswick, NJ USA



Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Respiratory Medicine, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Diagnosis and Treatment of Chronic Kidney Diseases, Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine, Nanchang 330096, Jiangxi, China.  Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China. Electronic address: xiaoxiao.wan@outlook.com.

Hosp Reg Univ Malaga, Inst Invest Biomed Malaga IBIMA, UGC Endocrinol & Nutr, Malaga 29009, Spain  Emerald Hlth Biotechnol, Cordoba, Spain  Symrise AG, Holzminden, Germany  IBIMA, Microscopy Platform, Malaga, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol,CIBERNED, Madrid, Spain  IRYCIS, Madrid, Spain  VivaCell Biotechnol GmbH, Dezlingen, Germany  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Madrid, Spain  Inst Maimonides Invest Biomed Cordoba, Cordoba, Spain  Univ Cordoba, Dept Biol Celular Fisiol & Inmunol, Cordoba 14004, Spain  Hosp Univ Reina Sofia, Cordoba, Spain

Department of Physiology, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Anatomy, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Biochemistry, Jeonbuk National University Medical School, Jeonju, Jeollabuk‑do 54907, Republic of Korea.  Department of Systems Biology, The University of Texas MD Anderson Cancer Center, Houston, TX 77030, USA.

Department of Surgery, SUNY Upstate Medical University, 750 E Adams St., Suite 8141, Syracuse, NY, 13210, USA.  Yantai Yuhuangding Hospital, No 20 Yuhuangding East Road, Yantai, 264000, Shandong Province, China.  Department of Medicine, SUNY Upstate Medical University, Syracuse, NY, 13210, USA.  Department of Surgery, SUNY Upstate Medical University, 750 E Adams St., Suite 8141, Syracuse, NY, 13210, USA. cooneyr@upstate.edu.

Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand.  Charoen Pokphand Foods Public Company Limited, Bangkok, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand.  Intervet (Thailand) Ltd., South Sathorn Rd., Yannawa, Sathorn, Bangkok, 10120, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand. Electronic address: Padet.t@chula.ac.th.

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Lab Chem Anal, B-9820 Merelbeke, Belgium  Pairi Daiza Fdn, B-7940 Brugelette, Belgium  Leibniz Inst Zoo & Wildlife Res, Dept Reprod Biol, PF 700430, D-10324 Berlin, Germany  RZSS Edinburgh Zoo, 134 Corstorphine Rd, Edinburgh EH12 6TS, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh EH11 4BN, Midlothian, Scotland  BHF Univ Edinburgh, Queens Med Res Inst, Ctr Cardiovasc Sci, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland

Univ Minnesota, Dept Expt & Clin Pharmacol, Minneapolis, MN 55455 USA  Makerere Univ John Hopkins Univ Res Collaborat, Kampala, Uganda  Univ Minnesota, Dept Surg, Minneapolis, MN 55455 USA  Univ Witwatersrand, Sch Clin Sci, Durban, South Africa  Univ North Carolina Chapel Hill, Div Pharmacotherapy & Expt Therapeut, Chapel Hill, NC USA  Johns Hopkins Univ, Dept Pathol, Baltimore, MD USA  Johns Hopkins Univ, Dept Med, Baltimore, MD USA  Makerere Univ, Dept Coll Hlth Sci, Kampala, Uganda

Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA. Electronic address: kozlowski@stlzoo.org.  Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA.  University of Kentucky, Lexington, KY 40506, USA.  Ungulate Department, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA.  Saint Louis Zoo WildCare Park, Saint Louis Zoo, 12385 Larimore Rd, Saint Louis, MO 63138, USA.

Inst Politecn Nacl, Ctr Invest & Estudios Avanzados, Dept Toxicol, Av Inst Politecn Nacl 2508, Mexico City 07360, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Med Genom & Toxicol Ambiental, Mexico City, DF, Mexico  Hosp Gen Mexico City, Serv Cardiol, Mexico City, DF, Mexico  Inst Politecn Nacl, Dept Biociencias & Ingn, Ctr Interdisciplinario Invest & Estudios Medio Am, Mexico City, DF, Mexico  Claustro Univ Chihuahua, Direcc Invest & Posgrad, Chihuahua, Mexico

Columbia Univ Coll Phys & Surg, Dept Physiol & Cellular Biophys, Clyde & Helen Wu Ctr Mol Cardiol, New York, NY 10032 USA  Montpellier Univ, PhyMedExp, INSERM, CNRS,CHRU Montpellier, F-34295 Montpellier, France  Philadelphia Coll Osteopath Med, Dept Biomed Sci, Philadelphia, PA USA  Montpellier Univ, Med Intens Care Unit, F-34295 Montpellier, France  Montpellier Univ, Hlth Care Ctr, F-34295 Montpellier, France  Montpellier Univ, St Eloi Dept Anesthesiol & Crit Care Med, F-34295 Montpellier, France  Montpellier Univ, Arnaud de Villeneuve Physiol Dept, F-34295 Montpellier, France

Natl Univ Ireland Univ Coll Cork, Dept Pharmacol & Therapeut, Sch Med, Sch Pharm, Cork, Ireland  Univ Leipzig, Dept Obstet, D-04109 Leipzig, Germany  Univ Leipzig, Dept Pediat Surg, D-04109 Leipzig, Germany  Heidelberg Univ, Inst Expt & Clin Pharmacol & Toxicol, Med Fac Mannheim, Mannheim, Germany  Univ Bonn, Dept Internal Med 1, Bonn, Germany  Intelligent Pharma SL, Computat Chem Dept, Barcelona, Spain

Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Graduate Institute of Clinical Medical Sciences, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Department of Anesthesiology, Chang Gung Memorial Hospital, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Chinese Herbal Medicine Research Team, Healthy Aging Research Center, Chang Gung University, Taoyuan 333, Taiwan.  School of Pharmacy, College of Pharmacy, China Medical University, Taichung 404, Taiwan; Chinese Medicine Research and Development Center and Center for Molecular Medicine, China Medical University Hospital, Taichung 404, Taiwan.  Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung 807, Taiwan; Cancer Center, Kaohsiung Medical University Hospital

Chinese Acad Sci, South China Inst Stem Cell Biol & Regenerat Med, Guangzhou Inst Biomed & Hlth, CAS Key Lab Regenerat Biol, Guangzhou 510630, Peoples R China  Chinese Acad Sci, South China Inst Stem Cell Biol & Regenerat Med, Guangdong Prov Key Lab Stem Cell & Regenerat Med, Guangzhou Inst Biomed & Hlth, Guangzhou 510630, Peoples R China  Univ Chinese Acad Sci, Beijing 100049, Peoples R China  Guangzhou Med Univ, GIBH GMU Joint Sch Biol Sci, Guangzhou 511436, Peoples R China  Guangzhou Regenerat Med & Hlth Guangdong Lab, Guangzhou 510005, Peoples R China

Chinese Univ Hong Kong, Dept Med & Therapeut, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Sch Biomed Sci, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Shenzhen Res Inst, Shenzhen, Peoples R China  Shanghai Jiao Tong Univ, Sch Med, Renji Hosp, Dept Liver Surg, Shanghai, Peoples R China  Chinese Univ Hong Kong, Dept Anat & Cellular Pathol, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, State Key Lab Digest Dis, Hong Kong, Hong Kong, Peoples R China  Sun Yat Sen Univ, Diabet Ctr, Affiliated Hosp 8, Shenzhen, Peoples R China  Sun Yat Sen Univ, Dept Endocrinol, Affiliated Hosp 8, Shenzhen, Peoples R China

Univ Seville, Junta Andalucia, CSIC, Inst Biomed Sevilla,IBiS,HUVR, Seville 41013, Spain  Univ Seville, Dept Bioquim Med & Biol Mol & Inmunol, Seville 41009, Spain  CSIC, Inst Grasa, Plant Prot Grp, Seville 41013, Spain  Univ Pablo de Olavide, Dept Biol Mol & Ingn Bioquim, Area Nutr & Bromatol, Ctra Utrera Km 1, Seville 41013, Spain  CSIC, Cell Biol Unit, Inst Grasa, Seville 41013, Spain  Hosp Univ Virgen del Rocio, Dept Bioquim Clin, Unidad Gest Lab, Seville 41013, Spain



Laboratory of Toxicology, Faculty of Sciences, University of Vigo, Las Lagunas S/n, 32004 Ourense, Spain.  Department of Pharmacology, Toxicology and Legal and Forensic Medicine, Veterinary Faculty, University of Cordoba, 14071, Cordoba, Spain.  Department of Comparative Pathology, Faculty of Veterinary Medicine, University of Cordoba, 14071 Cordoba, Spain.  Laboratory of Toxicology, Faculty of Sciences, University of Vigo, Las Lagunas S/n, 32004 Ourense, Spain. Electronic address: lafuente@uvigo.es.

Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Inst Invest Sanit Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn & Aerosp Engn, Leganes, Spain  Univ Cadiz, Dept Psychol, Psychobiol Area, Neuropsychopharmacol & Psychobiol Res Grp, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IIS Imas12,IUIN, Madrid, Spain  Univ Complutense UCM, Dept Child & Adolescent Psychiat, Hosp Gen Univ Gregorio Maranon, Sch Med, Madrid, Spain  Univ Isabel I, Fac Ciencia & Tecnol, Burgos, Spain  CNIC, Madrid, Spain

1 - Plovdiv University “Paisii Hilendarski”, Faculty of Biology, Department of Biochemistry & Microbiology, 4000 Plovdiv, 24, Tsar Asen, Str, BULGARIA 2 - Plovdiv University “Paisii Hilendarski”, Centre of Technologies, 4000 Plovdiv, 24, Tsar Asen, Str, BULGARIA 3 - Medical University of Plovdiv, Faculty of Pharmacy, Department of Medical Biochemistry, 4002 Plovdiv, BULGARIA 4 - Medical University - Plovdiv, Faculty of Pharmacy, Department of Pharmacognosy and Pharmaceutical Chemistry, 4002 Plovdiv, BULGARIA *Corresponding author: ilievini@abv.bg

Univ Complutense Madrid, Fac Med, Dept Pharmacol & Toxicol, Madrid, Spain  Hosp 12 Octubre Imas12, Inst Hlth Res, Madrid, Spain  Univ Inst Res Neurochem UCM, Madrid, Spain  Hosp Gregorio Maranon, Biomed Res Networking Consortium Mental Hlth CIBE, Pabellon Gobierno 1 Planta C Dr Esquerdo 46, Madrid 28007, Spain  Hosp Clin San Carlos IdISSC, Sanitary Res Inst, Ave Prof Martin Lagos S-N, Madrid 28040, Spain  Univ Complutense Madrid, Fac Med, Dept Psychiat & Med Psychol, Ciudad Univ S-N, E-28040 Madrid, Spain

Inst Invest Sanitaria Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioingn & Ingn Aeroespacial, Leganes, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Psychobiol Area, Dept Psychol, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Dept Neurosci, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IUIN,IIS Imas12, Madrid, Spain  Univ Complutense Madrid, Dept Child & Adolescent Psychiat, Inst Psychiat & Mental Hlth, Hosp Gen Univ Gregorio Maranon,Sch Med, Madrid, Spain  CNIC, Ctr Nacl Invest Cardiovasc, Madrid, Spain

Instituto de Investigacion Sanitaria Gregorio Maranon, Madrid, Spain.  CIBER de Salud Mental (CIBERSAM), Madrid, Spain.  Department of Pharmacology and Toxicology, School of Medicine, Universidad Complutense (UCM), IIS Imas12, IUIN, Madrid, Spain.  Neuropsychopharmacology and Psychobiology Research Group, Psychobiology Area, Department of Psychology, Universidad de Cadiz, Puerto Real (Cadiz), Spain.  Instituto de Investigacion e Innovacion en Ciencias Biomedicas de Cadiz, INiBICA, Hospital Universitario Puerta del Mar, Cadiz, Spain.  Departamento de Bioingenieria e Ingenieria Aeroespacial, Universidad Carlos III de Madrid, Leganes, Spain.  Centro Nacional de Investigaciones Cardiovasculares, CNIC, Madrid, Spain.  High Performance Research Group in Physiopathology and Pharmacology of the Digestive System (NeuGut), University Rey Juan Carlos (URJC), Alcorcon, Spain.

Chitkara College of Pharmacy, Chitkara University, Rajpura, Punjab, India.  School of Health Sciences & Technology, University of Petroleum and Energy Studies, Bidholi 248007, Dehradun, Uttarakhand, India.  Department of Pharmacology, Bromatology and Toxicology, Faculty of Pharmacy and Biochemistry, Universidad Nacional Mayor de San Marcos, Lima, Peru.  E-Health Research Center, Universidad de Ciencias y Humanidades, Lima, Peru.  Pharmacy Practice Research Unit, Clinical Pharmacy Department, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Department of Pharmaceutical Chemistry and Pharmacognosy, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Substance Abuse and Toxicology Research Center, Jazan University, Jazan, Saudi Arabia.  Department of Pharmacy Practice, Faculty of Pharmacy, Jazan University, P.O. Box 114-45124, Jazan, Saudi Arabia.  Department of Biology, College of Science, Princess Nourah bint Abdulrahman University, P.O. Box 84428, Riyadh 11671, Saudi Arabia.  Department o

Department of Poultry Science, College of Agriculture, Auburn University, Auburn, AL 38649, USA; Department of Animal Biosciences, Ontario Agricultural College, University of Guelph, Guelph, ON, Canada. Electronic address: chanlon@uoguelph.ca.  Department of Agricultural, Food, and Nutritional Science, University of Alberta, Edmonton, AB, Canada.  Department of Animal Biosciences, Ontario Agricultural College, University of Guelph, Guelph, ON, Canada.

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Dept Obstet & Gynecol, Olson Ctr Womens Hlth, Omaha, NE 68198 USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan 47000, Peoples R China  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE 68198 USA  Heartland Ctr Reprod Med, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Munroe Meyer Inst, Omaha, NE 68198 USA  Chinese Acad Sci, Inst Zool, Key Lab Anim Ecol & Conservat Biol, Beijing 100101, Peoples R China  Wenzhou Univ, Coll Life & Environm Sci, Wenzhou 325035, Peoples R China  Univ Nebraska Med Ctr, Biochem & Mol Biol, Omaha, NE 68198 USA  Univ Penn, Dept Obstet & Gynecol, Philadelphia, PA 19104 USA

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Olson Ctr Womens Hlth, Dept Obstet & Gynecol, Omaha, NE USA  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan, Hubei, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 3, Guangdong Prov Key Lab Liver Dis Res, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 8, Dept Obstet & Gynecol, Shenzhen, Peoples R China  Heartland Ctr Reprod Med PC, Omaha, NE USA  Vet Affairs Nebraska Western Iowa Hlth Care Syst, Omaha, NE USA

Department of Nursing, Faculty of Nursing and Welfare Sciences, Fukui Prefectural University, Japan. Electronic address: mizutani@fpu.ac.jp.  Department of Obstetrics and Gynecology, Faculty of Medical Sciences, University of Fukui, Japan.  Department of Food Science and Technology, National Fisheries University, Japan.  Department of Nursing, Faculty of Nursing and Welfare Sciences, Fukui Prefectural University, Japan.

School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: stecot@arizona.edu.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA; Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, AZ 85721, USA.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: Juliana.dixon@utsouthwestern.edu.  Centre ValBio, Ranomafana, Ifanadiana, Madagascar.  Department of Zoology and Animal Biodiversity, University of Antananarivo, Antananarivo, Madagascar.  Institute of Evolutionary Biology (IBE-UPF CSIC), Barcelona, Spain.  PhD programs in Anthropology and Biology, The Graduate Center of the City University 

Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Chem Anal Lab, Merelbeke, Belgium  Pairi Daiza Pairi Daiza Fdn, Brugelette, Belgium  Univ Edinburgh, MRC Ctr Reprod Hlth, Edinburgh, Midlothian, Scotland  Edinburgh Zoo, Royal Zool Soc Scotland, Edinburgh, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Reprod Obstet & Herd Hlth, Merelbeke, Belgium  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China



Smithsonian-Mason School of Conservation & Department of Biology, George Mason University, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., Flagstaff, AZ 86011, USA.  Fisheries and Oceans Canada, Arctic Aquatic Research Division, 501 University Crescent, Winnipeg, MB R3T 2N6, Canada.  Marine Mammal Institute, Fisheries and Wildlife Department, Oregon State University, Newport, OR 97365, USA.  Greenland Institute of Natural Resources, Strandgade 91,2, DK-1401 Copenhagen K, Denmark.

Neurosci Inst Cavalieri Ottolenghi NICO, Reg Gonzole 10, I-10043 Turin, Italy  Univ Tours, UMR Physiol Reprod & Comportements, Inst Natl Rech Agr Alimentat & Environm INRAE, CNRS,Inst Francais Cheval & Equitat IFCE, F-37380 Nouzilly, France  Univ Torino, Dept Neurosci Rita Levi Montalcini, Lab Neuroendocrinol, Via Cherasco 15, I-10125 Turin, Italy  Univ Torino, Dept Vet Sci, Largo Braccini 2, I-10095 Turin, Italy  Univ Nacl Educ Distancia UNED, Dept Psychobiol, C Juan del Rosal 10, Madrid 28040, Spain

Department of Veterinary Clinical Sciences, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Louisiana Animal Disease Diagnostic Laboratory, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Department of Pathobiological Sciences, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Mississippi Aquarium, Gulfport, MS 39501, USA.  Clinic for Birds, Reptiles, Amphibians, and Fish, Justus Liebig University Giessen, 35392 Giessen, Germany.

State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of Public Health, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China. Electronic address: huangboxiannj@163.com.  Clinical Research Center for Reproduction and Genetics in Hunan Province, Reproductive and Genetic Hospital of CITIC-Xiangya, Changsha, China. Electronic address: tanyueqiu@csu.edu.cn.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of P

Fisheries Department, College of Fisheries and Ocean Sciences, University of Alaska Fairbanks, Juneau, Alaska, United States of America.  Cascadia Research, Olympia, Washington, United States of America.  Ocean Associates Inc., on Contract to NOAA Southwest Fisheries Science Center, La Jolla, California, United States of America.  Marine Mammal Program, Makah Fisheries Management, Neah Bay, Washington, United States of America.

Univ Sao Paulo, Inst Biosci, Dept Physiol, Rua Matao 14, BR-05508090 Sao Paulo, SP, Brazil  Sao Paulo State Univ, Coll Agr & Vet Sci, Dept Anim Morphol & Physiol, BR-14884900 Jaboticabal, SP, Brazil  No Arizona Univ, Dept Biol Sci, Box 5640, Flagstaff, AZ 86011 USA  George Mason Univ, Dept Biol, Fairfax, VA 22030 USA  George Mason Univ, Smithsonian Mason Sch Conservat, Fairfax, VA 22030 USA

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK 99775, USA.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith Missoula, MT 59801, USA.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester M13 9PT , UK.  Department of Biological Sciences, Northern Arizona University, Flagstaff, Arizona 86011, USA.  Department of Biology, Colorado State University, 1878 Campus Delivery Fort Collins, CO 80523, USA.

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA. Helen.Chmura@usda.gov.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith, Missoula, MT, 59801, USA. Helen.Chmura@usda.gov.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester, M13 9PT, UK.  Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Northern Arizona University, Department of Biological Sciences, 227 Building 21, 617S Beaver, Flagstaff, AZ, 86011, USA.  Department of Physiology, Anatomy, and Genetics, Le Gros Clark Building, University of Oxford, South Parks Road, Oxford, OX1 3QX, UK.  Department of Biology, Colorado State University, 1878 Campus Delivery, Fort Collins, CO, 80523, USA.

Department of Environmental Science and Policy, George Mason University, 4400 University Drive, MSN 5F2, Fairfax, VA 22030, USA  b  Department of Biology, George Mason University, 10900 University Boulevard, Manassas, VA 20110, USA  c  Smithsonian-Mason School of Conservation, 1500 Remount Road, Front Royal, VA 22630, USA  d  Central Environmental Authority, Central Provincial Office, Polgolla, Sri Lanka  e  Department of Biological Sciences, Faculty of Applied Sciences, Rajarata University of Sri Lanka, Mihintale 50300, Sri Lanka  f  White Oak Conservation Foundation, 581705 White Oak Road, Yulee, FL 32097, USA  g  School of Integrative Studies, George Mason University, 4400 University Drive, MSN 5D3, Fairfax, VA 22030, USA

Tech Univ Dresden, Dept Otorhinolaryngol, Smell & Taste Clin, D-01307 Dresden, Germany  Univ Giessen & Marburg, Univ Hosp Marburg, Dept Otorhinolaryngol Head & Neck Surg, Baldingerstr, D-35043 Marburg, Germany  CNRS, Ctr Sci Gout & Alimentat, UMR6265, F-21000 Dijon, France  INRA, Ctr Sci Gout & Alimentat, UMR1324, F-21000 Dijon, France  Univ Bourgogne, UMR Ctr Sci Gout & Alimentat, F-21000 Dijon, France

Univ Tennessee, Dept Ophthalmol, Hlth Sci Ctr, 930 Madison Ave,Suite 769, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 317 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Physiol, Hlth Sci Ctr, 956 Court Ave,Coleman Bldg,Suite C211, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 522 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Ophthalmol Anat & Neurobiol, Neurosci Inst, Hlth Sci Ctr, 930 Madison Ave,Suite 768, Memphis, TN 38163 USA  GIOSTAR Res Inc Pvt Ltd, Mohali, Punjab, India

Univ Zaragoza, GENUD Res Grp, Inst Invest Sanitaria Aragon IIS Aragon, Zaragoza 50013, Spain  Hosp Clin Univ Lozano Blesa, Unidad Endocrinol Pediat, Zaragoza 50009, Spain  Inst Agroalimentario Aragon IA2, Zaragoza 50013, Spain  Inst Salud Carlos III, Ctr Invest Biomed Red Fisiopatol Obesidad & Nutr, Madrid 28029, Spain  Univ Granada, Ctr Invest Biomed, Inst Nutr & Tecnol Alimentos, Dept Bioquim & Biol Mol 2, Granada 18016, Spain  Complejo Hosp Univ Santiago, Inst Invest Sanitaria Santiago Compostela IDIS, Grp Invest Nutr Pediat, Unidad Gastroenterol Hepatol & Nutr Pediat, Santiago De Compostela 15706, Spain  Inst Maimonides Invest Biomed Cordoba IMIBIC, Hosp Univ Reina Sofia, Unidad Metabol & Invest Pediat, Cordoba 14071, Spain  Complejo Hosp Univ Granada, Inst Invest Biosanitaria IBS GRANADA, Granada 18014, Spain  Univ Santiago de Compostela, Unidad Invest Nutr Crecimiento & Desarrollo Human, Santiago De Compostela 15706, Spain

Departamento Produccion Animal, Facultad de Veterinaria, Universidad Complutense de Madrid, Avda. Puerta de Hierro s/n., 28040 Madrid, Spain.  Instituto Regional de Investigacion y Desarrollo Agroalimentario y Forestal de Castilla-La Mancha (IRIAF), 13700 Toledo, Spain.  Departamento de Mejora Genetica Animal, Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria (INIA), Consejo Superior de Investigaciones Cientificas (CSIC), Ctra Coruna km 7.5, 28040 Madrid, Spain.  Departamento de Produccion y Sanidad Animal, Facultad de Veterinaria, Universidad Cardenal Herrera-CEU, CEU Universities, C/ Tirant lo Blanc, 7, Alfara del Patriarca, 46115 Valencia, Spain.

Graduate School of Life and Environmental Sciences, University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8572, Japan.  Drug Discovery and Assets Innovation Laboratory, DAILAB, National Institute of Advanced Industrial Science & Technology (AIST), Central 5-41, 1-1-1 Higashi, Tsukuba 305-8565, Japan.  Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences, Beijing 100021, China.  School of Integrative and Global Majors, University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8577, Japan.

Rosalind and Morris Goodman Cancer Institute , Montreal, Canada.  Department of Physiology, McGill University, Montreal, Canada.  Department of Medicine, Division of Experimental Medicine, McGill University, Montreal, Canada.  Department of Human Genetics, McGill University, Montreal, Canada.  Department of Microbiology and Immunology, McGill University, Montreal, Canada.  McGill University Research Centre on Complex Traits , Montreal, Canada.  Department of Experimental Surgery, McGill University, Montreal, Canada.  Department of Pathology, Faculty of Medicine, McGill University, Montreal, Canada.  Laboratory of Biochemical Genetics and Metabolism, Rockefeller University, New Nork, NY, USA.  Department of Medicine (retired), Weill Cornell Medical College, New York, NY, USA.  Department of Surgery, McGill University Health Centre, Montreal, Canada.

Asai Germanium Res Inst Co Ltd, 3-131 Suzuranoka, Hakodate, Hokkaido 0420958, Japan  Obihiro Univ Agr & Vet Med, Dept Life & Food Sci, Nishi 2 Sen, Obihiro, Hokkaido 0808555, Japan  Tohoku Univ Hosp, Dept Pharmaceut Sci, Aoba Ku, 1-1 Seiryo, Sendai, Miyagi 9808574, Japan  Yamagata Univ Hosp, Dept Pharm, Grad Sch Med Sci, 2-2-2 Iidanishi, Yamagata, Yamagata 9909585, Japan  Hokkaido Univ, Dept Nat Hist Sci, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Hokkaido Univ, Creat Res Inst, Isotope Imaging Lab, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Tohoku Univ, Fac Agr, Grad Sch Agr Sci, Aoba Ku, 468-1 Aramaki Aza, Sendai, Miyagi 9808578, Japan

Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Expt & Translat Genet,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Gastroenterol Hepatol & Nutr,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Clin Pharmacol & Therapeut Innovat,Dept Pedia, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed Sci, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed & Hlth Informat, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Biol Sci, Div Cell Biol & Biophys, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Univ Kansas Liver Ctr, Kansas City, MO 64108 USA

McGill Univ, Rosalind & Morris Goodman Canc Res Ctr, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Physiol, Montreal, PQ, Canada  McGill Univ, Dept Human Genet, Montreal, PQ, Canada  Univ Toronto, Dept Psychol, Toronto, ON, Canada  Univ Toronto, Dept Comp Sci, Toronto, ON, Canada  McGill Univ, Dept Microbiol & Immunol, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Pathol, Montreal, PQ, Canada  McGill Univ, Dept Biochem, Montreal, PQ, Canada  McGill Univ, Dept Med, Div Expt Med, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Montreal Neurol Inst, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Dept Surg, Montreal, PQ, Canada  Weill Cornell Med Coll, Dept Med, New York, NY USA

Hosp Clin Barcelona, Inst Invest Biomed August Pi & Sunyer IDIBAPS, Ctr Invest Biomed Red Salud Mental CIBERSAM, Dept Psychiat & Psychol, Barcelona, Spain  UB, Fac Med, Dept Med, Barcelona, Spain  UB, Inst Neurosci, Barcelona, Spain  Hosp del Mar, CIBERSAM, Dept Radiol, MRI Res Unit,G21, Barcelona, Spain  Univ Barcelona, Ctr Invest Biomed Red Enfermedades Hepat & Digest, IDIBAPS, Hosp Clin,Liver Unit, Barcelona, Spain  Univ Complutense Madrid, CIBERSAM, Dept Farmacol & Toxicol, Fac Med,IUINQ,Imas12, Madrid, Spain  Univ Autonoma Barcelona, Grp Recerca Hepatol, Liver Sect,FIMIM, Hosp del Mar, Parc Salut Mar, Barcelona, Spain  INRA, Lab Nutr & Integrat Neurobiol NutriNeuro, UMR 1286, F-33076 Bordeaux, France  Univ Bordeaux, Lab Nutr & Integrat Neurobiol NutriNeuro, F-33076 Bordeaux, France

Kings Coll London, Womens Hlth Acad Ctr, Div Womens Hlth, KHP, London SE1 7EH, England  Univ Nottingham, Sch Med, Dept Obstet & Gynaecol, Nottingham NG5 1PB, England  Newcastle Univ, Inst Cell & Mol Biosci, Newcastle Upon Tyne NE2 4HH, Tyne & Wear, England  Univ Med Berlin, Inst Expt Endocrinol, D-13353 Berlin, Germany  Univ Nottingham, Sch Life Sci, Nottingham NG7 2UH, England



Keio Univ, Sch Med, Dept Internal Med, Div Gastroenterol & Hepatol,Shinjuku Ku, 35 Shinanomachi, Tokyo 1608582, Japan  Natl Def Med Coll, Dept Internal Med, Div Gastroenterol & Hepatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tokyo, Grad Sch Pharmaceut Sci, Bunkyo Ku, Tokyo 1130033, Japan  Nara Inst Sci & Technol, Complex Mol Syst Lab, Takayama Cho, Ikoma, Nara 6300192, Japan  Showa Pharmaceut Univ, Lab Drug Design & Med Chem, 3-3165 Higashi Tamagawagakuen, Machida, Tokyo 1948543, Japan  Natl Def Med Coll, Res Inst, Div Environm Med, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Chiba Univ, Grad Sch Med, Dept Adv Aging Med, Chuo Ku, 1-8-1 Inohana, Chiba 2608670, Japan  Saitama Med Univ, Dept Endocrinol & Diabet, Moroyama, Saitama 3500495, Japan  Nippon Med Sch, Grad Sch Med, Dept Physiol, Bunkyo Ku, 1-25-16 Nezu, Tokyo 1138602, Japan  Natl Def Med Coll, Dept Internal Med, Div Cardiol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Int Univ Hlth & Welf, Grad Sch, Minato Ku, 1-24-1 Minami Aoyama

Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Corso Repubbl 74, I-04100 Latina, Italy  IRCCS NEUROMED, Pozzilli, Italy  Mediterranea Cardioctr, Naples, Italy  Santa Maria Goretti Hosp, Latina, Italy  Sapienza Univ Rome, Dept Publ Hlth & Infect Dis, Rome, Italy  Univ Fed Uberlandia, Dept Clin Res, Uberlandia, MG, Brazil  Pineta Grande Hosp, Intervent Cardiol Unit, Castel Volturno, Italy

European Hosp, Dept Cardiac Surg, Rome, Italy  Sapienza Univ Rome, Dept Gen & Specialized Surg Paride Stefanini, Rome, Italy  Sapienza Univ Rome, Dept Clin Internal Anesthesiol & Cardiovasc Sci, Rome, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Corso Repubbl 79, I-04100 Latina, LT, Italy  IRCCS Neuromed, Pozzilli, IS, Italy  IRCCS, Dept Cardiothorac Surg, Humanitas Clin & Res Ctr, Milan, Italy  Mediterranea Cardioctr, Naples, Italy  Univ Bristol, Bristol Heart Inst, Bristol, Avon, England

Uppsala Univ, Dept Surg Sci, Hedenstierna Lab, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Med Sci, Clin Physiol, S-75185 Uppsala, Sweden  Danderyd Hosp, Dept Med, S-18288 Stockholm, Sweden  Uppsala Univ, Dept Med Sci, Clin Chem, S-75185 Uppsala, Sweden  Uppsala Univ Hosp, Burn Ctr, Dept Plast & Maxillofacial Surg, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Surg Sci, Plast Surg, S-75185 Uppsala, Sweden  Therashock LLC, Inflammatory Dis Res Ctr, Palm Beach Gardens, FL 33410 USA  Uppsala Univ, Dept Med Sci, Sect Infect Dis, S-75185 Uppsala, Sweden

1Department of Animal Science and Food Processing, Faculty of Tropical AgriSciences, Czech University of Life Sciences  Prague, Kamýcká 129, Prague – Suchdol 16500, Czech Republic  2Department of Veterinary Sciences, Faculty of Agrobiology, Food and Natural Resources, Czech University of Life Sciences  Prague, Kamýcká 129, Prague – Suchdol 16500, Czech Republic  3Department of Cattle Breeding, Institute of Animal Science, Přátelství 815, Prague – Uhříněves 10400, Czech Republic  *Corresponding author email: fedorova@ftz.czu.cz

MRC Centre for Reproductive Health, Queen's Medical Research Institute, University of Edinburgh, Edinburgh, UK.  Key Laboratory of SFGA on Conservation Biology of Rare Animals in The Giant Panda National Park, China Conservation and Research Centre for the Giant Panda (CCRCGP), DuJiangYan City, Sichuan Province, China.  Zoocraft Ltd., Scotland, UK.  RZSS Edinburgh Zoo, Edinburgh, UK.  Laboratory of Integrative Metabolomics, Department of Translational Physiology, Infectiology and Public Health, Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium.  Leibniz Institute for Zoo and Wildlife Research, Department Reproduction Biology, Berlin, Germany.

Satya Prakash Mohapatra  Contract Teaching Faculty,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College,  Mumbai, India  SD Ingole  Professor and Head,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College, Mumbai,  Maharashtra, India  SV Bharucha  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai 400 012 India  AS Nagvekar  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra  India  PM Kekan  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India  SD Kharde  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India

Oregon Hlth & Sci Univ, Dept Obstet & Gynecol, 3181 SW Sam Jackson Pk Rd,UHN 50, Portland, OR 97239 USA  Oregon Hlth & Sci Univ, Sch Publ Hlth, 3181 SW Sam Jackson Pk Rd,CB669, Portland, OR 97239 USA  Oregon Hlth & Sci Univ, Dept Emergency Med, 3181 SW Sam Jackson Pk Rd,CDW EM, Portland, OR 97239 USA  Univ N Carolina, Dept Obstet & Gynecol, 3006 Old Clin Bldg,CB 7570, Chapel Hill, NC 27599 USA

Tohoku Univ, Grad Sch Med, Dept Mol & Funct Dynam, Sendai, Miyagi 980, Japan  Gunma Univ, Grad Sch Med, Dept Visceral & Thorac Organ Surg, Maebashi, Gunma 371, Japan  Shinshu Univ, Sch Med, Dept Surg, Div Breast & Endocrine Surg, Matsumoto, Nagano 390, Japan  Saitama Canc Ctr, Res Inst Clin Oncol, 818 Komuro, Ina, Saitama 3620806, Japan  Tohoku Univ, Grad Sch Med, Ctr Regulatory Epi Genome & Dis, Sendai, Niyagi 980, Japan

Sun Yat Sen Univ, Affiliated Hosp 1, Ctr Reprod Med, Zhongshan Sencond Rd 58, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 1, Key Lab Reprod Med Guangdong Prov, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 1, Dept Oral & Maxillofacial Surg, Guangzhou 510080, Guangdong, Peoples R China  Peoples Hosp Yangjiang, Dept Neurol, Dongshan Rd 42, Yangjiang 529500, Guangdong, Peoples R China

Hokkaido Univ, Chair Marine Chem Resource Dev, Grad Sch Fisheries Sci, Hakodate, Hokkaido 0418611, Japan  Hokkaido Univ, Lab Marine Chem Resource Dev, Fac Fisheries Sci, Hakodate, Hokkaido 0418611, Japan  Hokkaido Ind Technol Ctr, Dept Res & Dev, Kikyo 379, Hakodate, Hokkaido 0410801, Japan  Hokkaido Univ, Res Fac Agr, Sapporo, Hokkaido 0608580, Japan  Hokkaido Univ, Fac Fisheries Sci, Lab Humans & Ocean, Hakodate, Hokkaido 0418611, Japan  Hokkaido Univ, Fac Fisheries Sci, Lab Marine Biotechnol & Microbiol, Hakodate, Hokkaido 0418611, Japan

Guangdong Provincial Key Laboratory of Food, Nutrition, and Health, Guangzhou, China; and Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China.  Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China.  Guangdong Provincial Key Laboratory of Food, Nutrition, and Health, Guangzhou, China; and Department of Nutrition, School of Public Health, Sun Yat-sen University, Guangzhou, China xiamin@mail.sysu.edu.cn.



Univ Kent, Medway Sch Pharm, Medway Campus,Cent Ave, Chatham ME4 4TB, Kent, England  Univ Strathclyde, Ctr Ultrason Engn, Dept Elect & Elect Engn, 204 George St, Glasgow G1 1XW, Lanark, Scotland  BRAC Univ, Dept Pharm, 41 Pacific Tower, Dhaka 1212, Bangladesh  Queens Univ Belfast, Sch Pharm, 97 Lisburn Rd, Belfast BT9 7BL, Antrim, North Ireland  Univ Greenwich, Fac Engn & Sci, Medway Campus, Chatham ME4 4TB, Kent, England

Univ Kent, Medway Sch Pharm, Medway Campus,Cent Ave, Chatham ME4 4TB, Kent, England  BRAC Univ, Dept Pharm, 41 Pacific Tower, Dhaka 1212, Bangladesh  Univ Kent, Appl Opt Grp, Canterbury CT2 7NH, Kent, England  CIPER Ctr Innovat & Proc Engn Res, Chatham ME4 4TB, Kent, England  Univ Chinese Acad Sci, Wenzhou Inst, Wenzhou 325011, Zhejiang, Peoples R China  Univ Strathclyde, Dept Elect & Elect Engn, Ctr Ultrason Engn, 204 George St, Glasgow G1 1XW, Lanark, Scotland

Department of Psychiatry and Behavioral Sciences, Stanford University School of Medicine, United States of America; Department of Behavioral & Cognitive Biology, University of Vienna, Austria. Electronic address: dbowling@stanford.edu.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Acoustics Research Institute, Austrian Academy of Sciences, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Konrad Lorenz Institute of Ethology, University of Veterinary Medicine, Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; CogSci Hub University of Vienna, Austria.

Univ Oslo, Dept Chem, Post Box 1033, NO-0315 Oslo, Norway  Univ Oslo, Sch Pharm, POB 1068, NO-0316 Oslo, Norway  Duke Univ, Dept Evolutionary Anthropol, Durham, NC 27708 USA  Univ Arizona, Sch Anthropol, Tucson, AZ 85721 USA  Duke Univ, Dept Biol, Durham, NC 27708 USA  Univ Oslo, Dept Psychol, POB 1094, NO-0317 Oslo, Norway  Oslo Univ Hosp, Intervent Ctr, POB 4950, NO-0424 Oslo, Norway

Kanazawa Univ, Res Ctr Child Mental Dev, Dept Basic Res Social Recognit & Memory, Kanazawa, Ishikawa 9208640, Japan  Krasnoyarsk State Med Univ, Res Inst Mol Med & Pathobiochem, Lab Social Brain Studies, Krasnoyarsk 660022, Russia  Krasnoyarsk State Med Univ, Dept Biochem, Krasnoyarsk 660022, Russia  Kanazawa Univ, Dept Biochem & Mol Vasc Biol, Grad Sch Med Sci, Kanazawa, Ishikawa 9208640, Japan

Univ Iowa, Dept Psychol & Brain Sci, W311 Seashore Hall, Iowa City, IA 52242 USA  Univ Miami, Dept Psychol, Coral Gables, FL 33124 USA  Univ Michigan, Dept Anesthesiol, Ann Arbor, MI 48109 USA  Univ Michigan, Chron Pain & Fatigue Res Ctr, Ann Arbor, MI 48109 USA  Univ Miami, Miller Sch Med, Dept Med, Diabet Res Inst,Div Endocrinol Diabet & Metab, Coral Gables, FL 33124 USA  Washington Univ, Sch Med, Dept Obstet & Gynecol, Div Gynecol Oncol, St Louis, MO 63110 USA  Univ Iowa, Dept Obstet & Gynecol, Div Gynecol Oncol, Iowa City, IA 52242 USA  Univ Iowa, Holden Comprehens Canc Ctr, Iowa City, IA 52242 USA  Univ Calif Los Angeles, David Geffen Sch Med, Oncol & Mol Biol Inst, Dept Med,Div Hematol, Los Angeles, CA 90024 USA  Univ Texas MD Anderson Canc Ctr, Dept Gynecol Oncol, Canc Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNA, Houston, TX 77030 USA

Univ Arizona, Sch Anthropol, POB 210030, Tucson, AZ 85721 USA  Univ Arizona, Cognit Sci Program, Tucson, AZ 85721 USA  Florida State Univ, Dept Psychol & Program Neurosci, Tallahassee, FL 32306 USA  Univ Arizona, Lab Evolutionary Endocrinol Primates, Tucson, AZ 85721 USA  Indiana Univ, Kinsey Inst, Bloomington, IN 47405 USA  Univ Arizona, Psychol Dept, Tucson, AZ 85721 USA  Univ Arizona, Coll Vet Med, Tucson, AZ 85721 USA

Univ Arizona, Sch Anthropol, Tucson, AZ 85721 USA  Univ Arizona, Cognit Sci Program, Tucson, AZ 85721 USA  Florida State Univ, Dept Psychol & Program Neurosci, Tallahassee, FL 32306 USA  Univ Arizona, Lab Evolutionary Endocrinol Primates, Tucson, AZ 85721 USA  Univ Texas Austin, Dept Anthropol, Austin, TX 78712 USA  Arbor Assays, Ann Arbor, MI 48108 USA  21 Grams Assays Inc, Chelsea, MI 48118 USA  Indiana Univ, Kinsey Inst, Bloomington, IN 47405 USA  Univ Virginia, Dept Psychol, Charlottesville, VA 22903 USA  Univ Arizona, Psychol Dept, Tucson, AZ 85721 USA  Univ Arizona, Coll Vet Med, Tucson, AZ 85721 USA  Univ Arizona, Sch Anthropol, POB 210030, Tucson, AZ 85721 USA

Cleveland Metroparks Zoo, Cleveland, OH, USA. austin.leeds@disney.com.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA.  Cleveland Metroparks Zoo, Cleveland, OH, USA.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA.  Department of Veterinary Preventive Medicine, Ohio State University, Columbus, OH, USA.  Dian Fossey Gorilla Fund International, Atlanta, GA, USA.

Univ Minnesota Twin Cities, Grad Program Neurosci, Jackson Hall 6-145,321 Church St SE, Minneapolis, MN 55455 USA  Univ Minnesota Twin Cities, Dept Neurosci, WMBB 4 280,2102 6th St SE, Minneapolis, MN 55455 USA  HealthPartners Res Fdn, Neurosci Res, 295 Phalen Blvd, St Paul, MN 55130 USA  Univ Minnesota Twin Cities, Dept Psychol, Elliott Hall N246,75 River Rd, Minneapolis, MN 55455 USA

Domestication Lab, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210 Vienna, Austria.  Unit of Physiology, Pathophysiology and Experimental Endocrinology, Department of Biomedical Sciences, University of Veterinary Medicine, Veterinaerplatz 1, 1210 Vienna, Austria.  Institute of Cognitive Science, Comparative BioCognition, University of Osnabruck, Artilleriestrasse 34, 49076, Osnabruck, Germany.

Univ Vet Med, Wolf Sci Ctr, Konrad Lorenz Inst Ethol, Dept Interdisciplinary Life Sci,Domesticat Lab, Vet Pl 1, A-1210 Vienna, Austria  Max Planck Inst Evolutionary Anthropol, Interim Grp Primatol, Deutscher Pl 6, D-04103 Leipzig, Germany  Univ Vet Med, Dept Biomed Sci, Unit Physiol Pathophysiol & Expt Endocrinol, Vet Pl 1, A-1210 Vienna, Austria  Univ Leipzig, ZLS, Prager Str 34, D-04317 Leipzig, Germany

Domestication Lab, Wolf Science Center, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210, Vienna, Austria. gwendolyn.wirobski@vetmeduni.ac.at.  University of Leipzig, ZLS, Prager Str. 34, 04317, Leipzig, Germany.  Domestication Lab, Wolf Science Center, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210, Vienna, Austria.  Interim Group Primatology, Max-Planck-Institute for Evolutionary Anthropology, Deutscher Platz 6, 04103, Leipzig, Germany.

Tongji Univ, Shanghai Pulm Hosp, Shanghai TB Key Lab, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai, Peoples R China  Shanghai Viva Biotech, CryoEM Grp, Shanghai, Peoples R China

Univ Calif Riverside, Dept Mol Cell & Syst Biol, Riverside, CA 92521 USA  Univ Calif Riverside, Neurosci Grad Program, Riverside, CA 92521 USA  Duke Univ, Nicholas Sch Environm, Durham, NC 27710 USA  Loma Linda Univ, Dept Psychol, Loma Linda, CA 92350 USA  Pontifical Catholic Univ Puerto Rico, Biotechnol Dept, Ponce, PR 00717 USA  German Natl Res Ctr Environm Hlth GmbH, Helmholtz Zentrum Munchen Mol EXpos MEX, Ingolstaedter Landstr 1, Munich, Germany  TUM, Wissensch Zentrum Weihenstephan Ernahrung Landnut, Dept Biowissensch Grundlagen, Weihenstephaner Steig 23, D-85350 Freising Weihenstephan, Germany  US EPA, Neurol & Endocrine Toxicol Branch, Publ Hlth & Integrated Toxicol Div, CPHEA ORD, Durham, NC 27711 USA

Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan.  Research Committee on Iodine-Related Health Problems, Foundation for Growth Science, Tokyo, 113-0033, Japan.  Laboratory of Functional Anatomy, Department of Life Sciences, School of Agriculture, Meiji University, Kanagawa, 214-8571, Japan.  Laboratory of Vaccine Materials, Center for Vaccine and Adjuvant Research and Laboratory of Gut Environmental System, Collaborative Research Center for Health and Medicine, National Institutes of Biomedical Innovation, Health and Nutrition, Osaka, 567-0085, Japan.  Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan. hase-kj@pha.keio.ac.jp.  The Institute of Fermentation Sciences (IFeS), Faculty of Food and Agricultural Sciences, Fukushima University, Kanayagawa, Fukushima, 960-1296, Japan. hase-kj@pha.keio.ac.jp.  International Research and Development Centre for Mucosal Vaccines, The Institute of Medical Science, The Uni



Univ Sao Paulo, Lab Metab & Reprod Organismos Aquat, Dept Fisiol, Inst Biociencias, Rua Matao,Travessa 14-321, BR-05508090 Sao Paulo, SP, Brazil  Macquarie Univ, Dept Biol Sci, N Ryde, NSW 2113, Australia  Arizona State Univ, Sch Math & Nat Sci, Glendale, AZ 85306 USA  Univ Miami, Rosenstiel Sch Marine & Atmospher Sci, Miami, FL 33149 USA  Univ Miami, Leonard & Jayne Abess Ctr Ecosyst Sci & Policy, Coral Gables, FL 33146 USA

Kings Coll London, Peter Gorer Dept Immunobiol, Div Immunol Infect & Inflammatory Dis, London, England  Kings Coll London, Div Immunol Infect & Inflammatory Dis, CMCBI, London, England  Univ Oxford, Nuffield Dept Obstet & Gynaecol, Oxford, England  St Thomas Hosp, Dept Gynaecol Oncol, London, England  Univ Bern, Inst Forens Med, Bern, Switzerland  NIBSC, Potters Bar, Herts, England

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland  Univ Glasgow, Res Inst Cardiovasc & Med Sci, Glasgow G12 8QQ, Lanark, Scotland  Queens Univ Belfast, Ctr Canc Res & Cell Biol, Belfast BT7 1NN, Antrim, North Ireland  Univ Copenhagen, Rigshosp, Fac Hlth & Med Sci, Dept Growth & Reprod, DK-2100 Copenhagen, Denmark

Univ Sassari, Dipartimento Chim & Farm, Via F Muroni 23-A, I-07100 Sassari, Italy  Univ Complutense, Fac Med, Inst Univ Invest Neuroquim, Dept Bioquim & Biol Mol, E-28040 Madrid, Spain  Campus Excelencia Int CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurodegenerat, Madrid, Spain  Inst Ramon y Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Univ Genoa, Sez Chim Farrnaco & Prod Cosmet, Dipartmento Farm, Viale Benedetto XV 3, I-16132 Genoa, Italy  Univ Cordoba, Reina Sofia Univ Hosp, Maimonides Biomed Res Inst Cordoba, Dept Cell Biol Physiol & Immunol, Avda Menendez Pidal S-N, E-14004 Cordoba, Spain  Univ Las Palmas Gran Canaria, ULPGC, Dept Biochem & Mol Biol, Las Palmas Gran Canaria, Spain

Univ Montreal, CHU St Justine, Res Ctr, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Nutr, Montreal, PQ H3T 1J4, Canada  Univ Laval, Inst Nutr & Funct Foods INAF, Quebec City, PQ G1V 0A6, Canada  Univ Montreal, Dept Pediat, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Chem, Montreal, PQ H3T 1J4, Canada  Univ Montreal, Dept Pathol, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Biochem, Montreal, PQ H3T 1J4, Canada  Univ Sherbrooke, Fac Med & Hlth Sci, Dept Anat & Cellular Biol, Lab Intestinal Physiopathol, Sherbrooke, PQ J1H 5N4, Canada

Nantong Univ, Dept Rehabil Med, Affiliated Hosp, Nantong 226001, Peoples R China  Nantong Univ, Coinnovat Ctr Neuroregenerat, Key Lab Neuroregenerat, Jiangsu & Minist Educ, Nantong 226001, Peoples R China  Shanghai Jiao Tong Univ, Dept Rehabil Med, Shanghai Peoples Hosp 9, Sch Med, Shanghai 200011, Peoples R China  Nantong Univ, Dept Neurol, Affiliated Hosp, Nantong 226001, Peoples R China

Med Univ Plovdiv, Fac Pharm, Dept Pharmacol Toxicol & Pharmacotherapy, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Med Univ Plovdiv, Med Fac, Dept Med Biol, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Paisij Hilendarski Univ Plovdiv, Res Inst Med, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria  Med Univ Plovdiv, Fac Pharm, Dept Med Phys & Biophys, 15A Vassil Aprilov Blvd, Plovdiv 4002, Bulgaria

Univ Iceland, Fac Pharmaceut Sci, Hofsvallagata 53, IS-107 Reykjavik, Iceland  Univ La Laguna ULL, Dept Ingn Quim & Tecnol Farmaceut, Fac Ciencias Salud, Campus Anchieta, San Cristobal la Laguna 38200, Tenerife, Spain  Univ Santiago de Compostela, Dept Farmacol Farm & Tecnol Farmaceut, R D Pharma Grp GI 1645, Fac Farm, Santiago De Compostela 15782, Spain  Univ Santiago de Compostela, Hlth Res Inst Santiago de Compostela IDIS, Santiago De Compostela 15782, Spain

Linkoping Univ, Dept Clin & Expt Med, S-58185 Linkoping, Sweden  Univ Tokyo, Grad Sch Agr & Life Sci, Dept Vet Physiol, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  Univ Tokyo, Grad Sch Agr & Life Sci, Dept Biomed Sci, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  CNRS, Inst Curie, UMR144, F-75248 Paris, France  Univ Lubeck, Inst Expt & Clin Pharmacol & Toxicol, D-23538 Lubeck, Germany  Johannes Gutenberg Univ Mainz, Univ Med Ctr, Inst Mol Med, D-55131 Mainz, Germany  Univ Manchester, Fac Biol Med & Hlth, Manchester M13 9PT, Lancs, England

Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA; The Marcus Institute for Aging Research, Harvard Medical School, Boston, MA, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA.  Center for Environmental Sciences and Engineering, University of Connecticut, Storrs, CT, USA.  Department of Immunology, UConn Health, Farmington, CT, USA; Department of Medicine, UConn Health, Farmington, CT, USA.  Department of Periodontology, UConn Health, Farmington, CT, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA. Electronic address: christopher.blesso@uconn.edu.

Univ Complutense, Dept Quim Ciencias Farmaceut, Fac Farm, Grp Biotransformac, Madrid 28040, Spain  Univ Complutense, Fac Farm, Dept Fisiol, Madrid 28040, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol, Madrid 28040, Spain  Campus Excelencia Internacional CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurogenerat C, Madrid, Spain  Inst Ramon & Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Inst Invest Sanitaria Hosp Univ La Princesa, Hosp Univ Santa Cristina, Unidad Invest, Madrid, Spain  Univ Rey Juan Carlos, Fac Ciencias La Salud, Dept Ciencias Basicas La Salud, Area Farmacol & Nutr,Unidad Asociada I D i Al CSI, Avda Atenas S-N, Madrid 28922, Spain  Univ La Laguna, Dept Bioquim Microbiol Biol Celular & Genet, Santa Cruz de Tenerife, Spain  Grp Biotransformac, Barcelona, Spain

School of Veterinary Medicine, Kitasato University, Higashi 23-35-1 Towada, Aomori 034-8628, Japan. Electronic address: mochiai@vmas.kitasato-u.ac.jp.  School of Veterinary Medicine, Kitasato University, Higashi 23-35-1 Towada, Aomori 034-8628, Japan.  School of Food Industrial Sciences, Miyagi University, Hatatate 2-2-1, Taihaku, Sendai, Miyagi 982-0215, Japan.  Field Science Center, School of Veterinary Medicine, Kitasato University, Kami-yakumo 751, Yakumo, Futami, Hokkaido 049-3121, Japan.

CSIR CSIR, Inst Genom & Integrat Biol IGIB, Mall Rd, Delhi 110007, India  CSIR CSIR, Acad Sci & Innovat Res AcSIR, Mall Rd, Delhi 110007, India  Jamia Hamdard, Dept Pharmacol, Fac Pharm, Delhi 110062, India  Inst Human Behav & Allied Sci IHBAS, Delhi 110095, India  Sapienza Univ, Dept Physiol & Pharmacol Vittorio Erspamer, Rome, Italy  All India Inst Med Sci, Dept Neurol, Delhi 110029, India



Department of Science, University of Basilicata, Viale dell'Ateneo Lucano 10, 85100 Potenza, Italy.  Department of Pharmacy, University of Salerno, Via Giovanni Paolo II 132, 84084 Salerno, Italy.  Bristol Heart Institute, Bristol Medical School, University of Bristol, Bristol BS2 8HW, UK.  Department of Molecular and Cellular Biochemistry, University of Kentucky, Lexington, KY 40536, USA.  Departamento de Bioquimica Rua Ramiro Barcelos, Universidade Federal do Rio Grande do Sul (UFRGS), 2600 Anexo Santa Cecilia, Porto Alegre, RS, Brazil.  Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, 1090 Vienna, Austria.

Nantong Univ, Coinnovat Ctr Neuroregenerat, Key Lab Neuroregenerat Jiangsu, Nantong, Jiangsu, Peoples R China  Nantong Univ, Coinnovat Ctr Neuroregenerat, Minist Educ, Nantong, Jiangsu, Peoples R China  Nantong Univ, Affiliated Hosp, Ctr Special Inspect, Nantong, Jiangsu, Peoples R China  Huazhong Univ Sci & Technol, Tongji Hosp, Tongji Med Coll, Dept Neurosurg, Wuhan, Hubei, Peoples R China  Nantong Univ, Affiliated Hosp, Dept Otolaryngol Head Neck Surg, Nantong, Jiangsu, Peoples R China  Nantong Univ, Affiliated Hosp, Dept Rehabil Med, Nantong, Jiangsu, Peoples R China

Univ Wisconsin, Sch Med & Publ Hlth, Dept Med Microbiol & Immunol, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Oncol, Madison, WI 53706 USA  Univ Wisconsin Madison, Dept Biomed Engn, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Med, Madison, WI 53706 USA  Univ Wisconsin, Sch Med & Publ Hlth, Dept Pediat, Madison, WI 53706 USA

Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, St. Louis, MO 63110, USA    Center for Species Survival, Smithsonian National Zoo and Conservation Biology Institute, Front Royal, VA 22630, USA    North of England Zoological Society, Chester Zoo, Upton by Chester CH2 1LH, UK    National Museum of Natural History, Smithsonian Institution, Washington, DC 20560, USA    Smithsonian Global Health Program, Smithsonian National Zoo and Conservation Biology Institute, Washington, DC 20008, USA    Department of Epidemiology of Microbial Disease, Yale School of Public Health, New Haven, CT 06520, USA    Veterinary Initiative for Endangered Wildlife, Bozeman, MT 59715, USA    Department of Anthropology, The Ohio State University, Columbus, OH 43210, USA    College of Public Health, The Ohio State University, Columbus, OH 43210, USA    Department of Clinical Sciences, Colorado State University, Fort Collins, CO 80523, USA    Wildlife Health Sciences, Smithsonian National Zoo and Conservation Biology I

Laboratory of Molecular Reproductive Biology, Institute for Environmental Sciences, University of Shizuoka, Shizuoka 422-8526, Japan.  Graduate School of Integrated Pharmaceutical and Nutrition Sciences, University of Shizuoka, Shizuoka 422-8526, Japan.  Tropical Biosphere Research Center, University of the Ryukyus, Okinawa 903-0213, Japan.  Faculty of Advanced Engineering, Tokyo University of Science, Tokyo 125-8585, Japan.  Graduate School of Nanobioscience, Yokohama City University, Yokohama 236-0027, Japan.

Univ Utah, Sch Med, 30 N 1900 E,2B200, Salt Lake City, UT 84132 USA  Univ Utah, Sch Med, Dept Obstet & Gynecol, Div Family Planning, 30 N 1900 E,2B200, Salt Lake City, UT 84132 USA  Univ Utah, Coll Nursing, 10 S 2000 E, Salt Lake City, UT 84112 USA  Univ Utah, Sch Med, Dept Pediat, Div Neonatol, 295 Chipeta Way, Salt Lake City, UT 84108 USA  Univ New Mexico, Sch Med, Dept Obstet & Gynecol, Albuquerque, NM 87131 USA  Univ Illinois, Dept Psychiat, Neuropsychiat Inst, 912 S Wood St, Chicago, IL 60612 USA

MIT, David H Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Chem Engn, Cambridge, MA 02139 USA  MIT, Div Comparat Med, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Northeastern Univ, Dept Bioengn, Boston, MA 02115 USA  Northeastern Univ, Dept Mech Engn, Boston, MA 02115 USA  Univ Southern Calif, Keck Sch Med, Dept Obstet & Gynecol, Los Angeles, CA 90033 USA  MIT, Media Lab, Cambridge, MA 02139 USA  MIT, Inst Med Engn & Sci, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Mech Engn, Cambridge, MA 02139 USA  Harvard Med Sch, Brigham & Womens Hosp, Div Gastroenterol Hepatol & Endoscopy, Boston, MA 02115 USA

BioCrit Grp Biomed Res Crit Care Med, Valladolid 47005, Spain  Univ Valladolid, Fac Med, Dept Med Dermatol & Toxicol, Valladolid 47005, Spain  Hosp Clin Univ Valladolid, Gastroenterol Dept, Valladolid 47003, Spain  Univ Valladolid, Fac Med, Dept Surg, Valladolid 47005, Spain  Hosp Clin Univ Salamanca, Anesthesiol & Crit Care Dept, Salamanca 37007, Spain  Hosp Clin Univ Valladolid, Anesthesiol & Crit Care Dept, Valladolid 47003, Spain  Inst Hlth Sci Castile & Leon IECSCYL, Soria 42002, Spain  Hosp Clin Univ Valladolid, Dept Microbiol, Valladolid 47003, Spain  Hosp Clin Univ Valladolid, Haematol & Hemotherapy Dept, Valladolid 47003, Spain

BioCritic, Group for Biomedical Research in Critical Care Medicine, 47005 Valladolid, Spain.  Department of Medicine, Dermatology and Toxicology, Universidad de Valladolid, 47005 Valladolid, Spain.  Research Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Centro de Investigacion Biomedica en Red de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, 28029 Madrid, Spain.  Institute of Health Sciences of Castile and Leon (IECSCYL), 42002 Soria, Spain.  Radiology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Gastroenterology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Anesthesiology and Critical Care Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Department of Surgery, Faculty of Medicine, Universidad de Valladolid, 47005 Valladolid, Spain.  Department of Physiology, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, 48940 Leioa, Spain.  Biocruce

VA Pittsburgh Healthcare Syst, Med Res Serv, Pittsburgh, PA 15240 USA  Univ Pittsburgh, Dept Pharmaceut Sci, Pittsburgh, PA 15216 USA  Cent S Univ, Xiangya Hosp 2, Changsha, Hunan, Peoples R China  Cent S Univ, Inst Clin Pharm, Changsha, Hunan, Peoples R China  Univ Pittsburgh, Sch Med, Dept Psychiat, Pittsburgh, PA 15213 USA  Univ Calif San Diego, Dept Psychiat, San Diego, CA 92103 USA  Beth Israel Deaconess Med Ctr, Dept Psychiat, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing 100850, Peoples R China  Chinese Peoples Liberat Army, Dept Anesthesiol, Hosp 309, Beijing 10091, Peoples R China  Hebei North Univ, Dept Postgrad, Zhangjiakou 075000, Peoples R China  Gen Hosp PLA Rocket Force, Dept Anesthesiol, Beijing 100088, Peoples R China  Beijing Chuiyangliu Hosp, Dept Anesthesiol, Beijing 10022, Peoples R China

Johns Hopkins Univ, Johns Hopkins Hosp, Johns Hopkins Ctr Womens Reprod Mental Hlth, Dept Psychiat & Behav Sci,Sch Med, 550 North Broadway,Suite 308, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Gynecol & Obstet, Baltimore, MD 21205 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Biostat, 615 N Wolfe St,Suite E-3150, Baltimore, MD 21205 USA  Johns Hopkins Univ, Dept Pediat, Sch Med, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Populat Family & Reprod Hlth, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Univ Virginia, Dept Psychiat & Neurobehav Sci, POB 800548, Charlottesville, VA 22908 USA

Fujian Med Univ, Sch Pharm, Dept Pharmacol, Fuzhou 350122, Peoples R China  Army Med Univ, Mil Med Univ 3, Coll High Altitude Mil Med, Dept High Altitude Operat Med, Chongqing 400038, Peoples R China  Wuzhou Univ, Sch Chem Engn & Resource Recycling, Wuzhou 543002, Peoples R China  Fujian Med Univ, Fujian Ctr Safety Evaluat New Drug, Fuzhou 350122, Peoples R China  Fujian Med Univ, Sch Pharm, Fujian Key Lab Drug Target Discovery & Struct & Fu, Fuzhou 350122, Peoples R China

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing Key Lab Neuropsychopharmacol, Beijing 100850, Peoples R China  China Pharmaceut Univ, Sch Pharm, Nanjing 211198, Jiangsu, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Nanlou Pharm, Beijing 100853, Peoples R China  Capital Med Univ, Sch Basic Med Sci, Beijing 100069, Peoples R China  Zunyi Med Univ, Key Lab Basic Pharmacol, Minist Educ, Zunyi 563003, Guizhou, Peoples R China  Zunyi Med Univ, Joint Int Res Lab Ethnomed, Minist Educ, Zunyi 563003, Guizhou, Peoples R China



Department of Psychology, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Department of Biological Sciences, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Neuroscience Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Life Sciences Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Institute of Arctic Biology, University of Alaska-Fairbanks, Fairbanks, AK, United States.  Department of Chemistry, University of Alaska-Fairbanks, Fairbanks, AK, United States.  IDeA Network of Biomedical Excellence (INBRE), University of Alaska-Fairbanks, Fairbanks, AK, United States.  Comprehensive Neuropsychological Services, Albany, NY, United States.  Department of Cognitive Science, Rensselaer Polytechnic Institute, Troy, NY, United States.

Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: iavicoli.ivo@rm.unicatt.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: veruscka@email.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: lfontana73@yahoo.it.  Epidemiology Unit, Occupational Medicine Department, Research Division, Italian Workers' Compensation Authority (INAIL), Via Alessandria, 220/E, 00198 Rome, Italy. Electronic address: a.marinaccio@inail.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: bergamaschi@rm.unicatt.it.  Department of Public Health, Environmental Health Sciences, University of Massachusetts, Morrill I, N344, Amherst, MA 01003, USA. Electronic address: edwardc@schoolph.umass.edu.

Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Angiol, Cardiovasc Res Lab, D-40225 Dusseldorf, Germany  Univ Reading, Dept Nutr, Reading RG6 6AP, Berks, England  UCL, Bloomsbury Inst Intens Care Med, London WC1E 6BT, England  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, Southampton SO16 6YD, Hants, England  Inst Life Sci, Southampton SO16 6YD, Hants, England  Slovak Acad Sci, Ctr Mol Med, Bratislava 83101, Slovakia  Wake Forest Univ, Dept Chem, Winston Salem, NC 27109 USA  Univ Warwick, Dept Chem, Coventry CV4 7AL, W Midlands, England  Bruker UK Ltd, Coventry CV4 9GH, W Midlands, England  Nagoya City Univ, Grad Sch Pharmaceut Sci, Dept Organ & Med Chem, Nagoya, Aichi 4678603, Japan  Natl Inst Oncol, Dept Mol Immunol & Toxicol, H-1122 Budapest, Hungary  NCI, Leidos Biomed Res Inc, Frederick, MD 21702 USA  NCI, Frederick, MD 21702 USA  Univ St Andrews, Sch Med, St Andrews KY16 9AJ, Fife, Scotland

Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden.  Present address: Department of Molecular Biology, Umea University, SE-901 87, Umea, SE, Sweden.  Present address: Yale Stem Cell Center, Yale University School of Medicine, New Haven, Connecticut, 06520, USA.  Present address: Research and Innovation Centre, Fondazione Edmund Mach, via E Mach 1, 38010, San Michele a/Adige, Italy.  Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden. ylva.engstrom@su.se.

Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan.  Department of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Asclepiumm Taiwan Co. Ltd., New Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan; National Institute of Cancer Research, National Health Research Institutes, Tainan 704, Taiwan.  Department of Surgery, Chang Gung Memorial Hospital, Chang Gung University, Taoyuan, Taiwan.  Genomics Research Center, Academia Sinica, Taipei, Taiwan.  Senhwa Biosciences, Inc., Taiwan R.O.C.  Institute of Biopharmaceutical Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan. Electronic address: yeusu@nycu.edu.tw.  Department of Oncology, Taipei Veterans Gener

Department of Genetics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA.  Genetics and Epigenetics Program, The University of Texas MD Anderson Cancer Center UT Health Graduate School of Biomedical Sciences, Houston, TX, USA.  Department of Genetics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA. bwang3@mdanderson.org.  Genetics and Epigenetics Program, The University of Texas MD Anderson Cancer Center UT Health Graduate School of Biomedical Sciences, Houston, TX, USA. bwang3@mdanderson.org.

National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, (Chinese Center for Tropical Diseases Research); Key Laboratory of Parasite and Vector Biology, National Health Commission of People's Republic of China; World Health Organization Collaborating Center for Tropical Diseases, Shanghai, China.  Shanghai University of Medicine & Health Sciences, Shanghai, China.  The School of Global Health, Chinese Center for Tropical Diseases Research, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.  Central Laboratory, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.

Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN Institute of Microbes and Infections, Shanghai 200052, China. Electronic address: haipengliu@tongji.edu.cn.  Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN 

Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China. Electronic address: hongjiang@sioc.ac.cn.

The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China.  University of Chinese Academy of Sciences, Beijing, 100049, China.  Shanghai Institute for Advanced Immunochemical Studies, and School of Life Science and Technology, Shanghai Tech University, Shanghai, 200031, China.  School of Chinese Materia Medica, Nanjing University of Chinese Medicine, Nanjing, 210023, China.  The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China. hljiang@simm.ac.cn.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China. hljiang@simm.ac.cn.  University of Chinese Academy of Sci

Univ Louisville, James Graham Brown Canc Ctr, Dept Microbiol & Immunol, Louisville, KY 40202 USA  Univ Louisville, Dept Physiol, Sch Med, Louisville, KY 40202 USA  Univ Louisville, Dept Med, Louisville, KY 40202 USA  Univ Louisville, Dept Pharmacol & Toxicol, Louisville, KY 40202 USA  Univ Louisville, Dept Comp Engn & Comp Sci, Louisville, KY 40202 USA  Univ Louisville, KBRIN Bioinformat Core, Louisville, KY 40202 USA  Univ Louisville, Kidney Dis Program, Louisville, KY 40202 USA  Univ Louisville, Clin Prote Ctr, Louisville, KY 40202 USA  Robley Rex Vet Affairs Med Ctr, Louisville, KY 40206 USA

Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Molecular and Translational Science, Monash University, Clayton, Victoria 3800, Australia.  The Department of Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Turabah 29179, Saudi Arabia.  Integrated DNA Technologies Inc., Coralville, IA 52241, USA.  Department of Immunology and Infectious Diseases, John Curtin School of Medical Research, Australian National University, Canberra, ACT 2601, Australia.  Centre for Personalised Immunology, John Curtin School of Medical Research, Australian National University, Canberra, ACT, 2601, Australia.  Ritchie Centre, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Obstetrics and Gynaecology, Monash University, Clayton, Victoria 3800, Australia.  Australian Regenerative Medicine Institute, Monash University, Clayton, Victoria 3800, Australia.  Centre for Molecu

Tongji Univ, Shanghai Pulm Hosp, Shanghai Key Lab TB, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai 200072, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai 200433, Peoples R China  Chinese Acad Sci, Shanghai Inst Biochem & Cell Biol, CAS Ctr Excellence Mol Cell Sci,Univ Chinese Acad, Shanghai Key Lab Mol Androl,State Key Lab Cell Bi, Shanghai 200031, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai 200433, Peoples R China  Tongji Univ, Shanghai Key Lab Signaling & Dis Res, Shanghai Matern & Infant Hosp 1, Clin & Translat Res Ctr,Sch Life Sci & Technol, Shanghai 200092, Peoples R China  Huazhong Univ Sci & Technol, Union Hosp, Tongji Med Coll, Dept Cardiovasc Dis, Wuhan 430022, Peoples R China  Chinese Acad Sci, CAS Ctr Excellence Brain Sci & Intelligence Techn, State Key Lab Virol, Ctr Biosafety Megasci,Wuhan Inst Virol, Wuhan 430071, Peoples R China  Huazhong Univ Sci & Technol, Union

Department of Respiratory and Critical Care Medicine, Shanghai Pulmonary Hospital, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.  Institute of Respiratory Medicine, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.  Clinical Translation Research Center, Shanghai Pulmonary Hospital, School of Medicine, Tongji Universitygrid.24516.34, Shanghai, China.

Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China.  State Key Laboratory for Biology of Plant Diseases and Insect Pests, Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China.  National Institute of Biological Sciences, Beijing 102206, China.  Department of Bioengineering and Therapeutic Sciences, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technolo

Department of Bioengineering, University of Washington, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA.  Department of Immunology, University of Washington, Seattle, WA, USA.  Seattle Genetics, Bothell, WA, USA.  Center for Systems Biology, Harvard University, Cambridge, MA, USA.  Department of Biochemistry, University of Washington, Seattle, WA, USA.  Molecular Biophysics and Integrated Bioimaging, Lawrence Berkeley National Laboratory, Berkeley, CA, USA.  Neoleukin Therapeutics, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.  Department of Biochemistry, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.

Department of Biochemistry and Physiology, School of Pharmacy and Food Sciences, Universitat de Barcelona, Av. Joan XXIII, 27-31, 08028, Barcelona, Spain.  Institut de Biomedicina de la Universitat de Barcelona (IBUB), Universitat de Barcelona, Barcelona, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain.  NeurObesity Group, Department of Physiology, CIMUS, University of Santiago de Compostela-Instituto de Investigacion Sanitaria, Santiago de Compostela, Spain.  Neuronal Control of Metabolism Laboratory, Institut d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain.  CNAG-CRG, Centre for Genomic Regulation, Barcelona Institute of Science and Technology, 08028, Barcelona, Spain.  Universitat Pompeu Fabra (UPF), Barcelona, Spain.  Instituto de Investigaciones Biomedicas de Barcelona (IIBB-CSIC), Barcelona, Spain.  CIBER de Enfermedades Cardiovasculares (CIBERCV), Instituto de Salud Carl

Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran.  Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran; Department of Physiology, School of Medicine, Neurophysiology Research Center, Hamedan University of Medical Sciences, Hamedan, Islamic Republic of Iran. Electronic address: irsalehi@yahoo.com.  Department of Physical Education and Sport Science, Bandar Abbas Branch, Islamic Azad University, Bandar Abbas, Islamic Republic of Iran. Electronic address: kamal_ranjbar2010@yahoo.com.  Department of Physical Education and Sport Science, Hamedan Branch, Islamic Azad University, Hamedan, Islamic Republic of Iran.

Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea.  New Drug Development Center, Daegu-Gyeongbuk Medical Innovation Foundation, Daegu, Republic of Korea.  ImmunoForge, Seoul, Republic of Korea.  Graduate School of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul, Republic of Korea. hha@ewha.ac.kr.

Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN 55455 USA  Univ Minnesota, Div Cardiovasc, Minneapolis, MN 55455 USA  Shandong Univ, Dept Crit Care Med, Key Lab Cardiovasc Remodeling & Funct Res, Chinese Minist Educ,Qilu Hosp, Jinan, Peoples R China  Shandong Univ, Chinese Minist Hlth, Qilu Hosp, Jinan, Peoples R China  Tongji Univ, Shanghai Peoples Hosp 10, Sch Med, Cardiovasc Dept, Shanghai, Peoples R China  Penn State Coll Med, Inst Heart & Vasc, Hershey, PA USA  Univ Chinese Acad Sci, Coll Life Sci, Beijing 100049, Peoples R China  Shanghai Univ Sport, Shanghai Antidoping Lab, Shanghai 200438, Peoples R China  Med Coll Wisconsin, Dept Physiol, Ctr Cardiovasc, Human & Mol Genet Ctr, 8701 Watertown Plank Rd, Milwaukee, WI 53226 USA  Univ Minnesota, Dept Surg, Box 242 UMHC, Minneapolis, MN 55455 USA  Univ Mississippi, Med Ctr, Dept Physiol & Biophys, Jackson, MS 39216 USA



Haeundae Bumin Hosp, Dept Nephrol, Busan, South Korea  Inje Univ, Busan Paik Hosp, Dept Surg, Coll Med, Busan 47392, South Korea  Inje Univ, Paik Inst Clin Res, Coll Med, Busan, South Korea  Inje Univ, Dept Pathol, Coll Med, Busan, South Korea  Inje Univ, Dept Pharmacol, Coll Med, Busan, South Korea  Case Western Reserve Univ, Dept Med, Cleveland, OH 44106 USA  Univ Hosp, Seidman Canc Ctr, Cleveland, OH USA  Inje Univ, Busan Paik Hosp, Dept Nephrol, Coll Med, Busan, South Korea

Department of Pharmacological and Pharmaceutical Sciences, College of Pharmacy, University of Houston, Health 2, 4349 Martin Luther King Boulevard, Houston, TX, 77204-5037, USA.  Department of Pharmacological and Pharmaceutical Sciences, College of Pharmacy, University of Houston, Health 2, 4349 Martin Luther King Boulevard, Houston, TX, 77204-5037, USA. thussain@central.uh.edu.

Univ Pittsburgh, Sch Med, Pittsburgh, PA USA  Univ Pittsburgh, Ctr Translat & Int Hematol, Pittsburgh, PA USA  Univ Pittsburgh, Dept Med, Pittsburgh Heart Lung & Blood Vasc Med Inst, Pittsburgh, PA USA  Univ Ghana, Sch Biomed & Allied Hlth Sci, Accra, Ghana  Kwame Nkrumah Univ Sci & Technol, Sch Publ Hlth, Kumasi, Ghana  Univ Pittsburgh, Dept Med, Renal Electrolyte Div, Pittsburgh, PA USA  Univ Pittsburgh, Dept Pharmacol & Chem Biol, Pittsburgh, PA USA  Komfo Anokye Teaching Hosp, Kumasi, Ghana

Univ Liverpool, Inst Translat Med, Dept Cellular & Mol Physiol, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Translat Med, Dept Biostat, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Translat Med, Dept Mol & Clin Pharmacol, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Integrat Biol, Ctr Cell Imaging, Liverpool L69 3BX, Merseyside, England  Heidelberg Univ, Med Res Ctr, Med Fac Mannheim, Mannheim, Germany  iThera Med, Munich, Germany  Univ Manchester, Fac Med & Human Sci, Ctr Paediat & Child Hlth, Manchester, Lancs, England

Univ Queensland, Fac Med, Ctr Kidney Dis Res, Translat Res Inst, Brisbane, Qld, Australia  Cornell Univ, Dept Biomed Engn, Ithaca, NY USA  Univ Queensland, Translat Res Inst, Fac Med, Therapeut Res Ctr, Brisbane, Qld, Australia  Univ Queensland, Translat Res Inst, Diamantina Inst, Brisbane, Qld, Australia  Univ Arizona, Dept Physiol, Tucson, AZ USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia  Princess Alexandra Hosp, Dept Nephrol, Brisbane, Qld, Australia

Department of Pathology, University Medical Center Utrecht, Utrecht, the Netherlands. Electronic address: F.A.Valentijn@umcutrecht.nl.  Department of Pathology, University Medical Center Utrecht, Utrecht, the Netherlands.  Molecular and Cellular Biology in Renal and Vascular Pathology, Fundacion Instituto de Investigacion Sanitaria -Fundacion Jimenez Diaz, Universidad Autonoma Madrid, Madrid, Spain.  Department of Nephrology, Faculty of Medicine, University of Thessaly, Larissa, Greece.  Center for Cell Biology and Cancer Research, Albany Medical Center, Albany, New York, USA.

Univ Gothenburg, Inst Neurosci & Physiol, Ctr Brain Repair & Rehabil, Gothenburg, Sweden  Karolinska Univ Hosp, Dept Womens & Childrens Hlth, Stockholm, Sweden  Univ Gothenburg, Inst Neurosci & Physiol, Perinatal Ctr, Gothenburg, Sweden  Zhengzhou Univ, Affiliated Hosp 3, Dept Pediat, Zhengzhou 450052, Peoples R China  Univ Gothenburg, Queen Silvia Childrens Hosp, Dept Pediat, Gothenburg, Sweden  Zhengzhou Childrens Hosp, Dept Pediat, Zhengzhou, Peoples R China

Emory Univ, Dept Surg, Sch Med, Atlanta, GA 30322 USA  Peoples Hosp Zhengzhou Univ, Dept Crit Care Med, Henan Prov Peoples Hosp, Zhengzhou, Peoples R China  Southeast Univ, Zhongda Hosp, Dept Crit Care Med, Nanjing, Peoples R China  Chiba Univ, Dept Gen Med Sci, Grad Sch Med, Chiba, Japan  Eastern Chiba Med Ctr, Dept Emergency & Crit Care Med, Togane, Japan  Emory Univ, Sch Med, Emory Crit Care Ctr, Atlanta, GA 30322 USA  Emory Univ, Emory Transplant Ctr, Sch Med, 101 Woodruff Rd Suite 5105, Atlanta, GA 30322 USA

Univ Gothenburg, Ctr Brain Repair & Rehabil, Inst Neurosci & Physiol, Gothenburg, Sweden  Karolinska Inst, Dept Womens & Childrens Hlth, Stockholm, Sweden  Zhengzhou Univ, Affiliated Hosp 3, Henan Key Lab Child Brain Injury, Zhengzhou, Peoples R China  Univ Marburg, Inst Pharmacol & Clin Pharm, Marburg, Germany  Univ Groningen, Groningen Res Inst Pharm, Dept Mol Pharmacol, Groningen, Netherlands  Zhengzhou Childrens Hosp, Dept Paediat, Zhengzhou, Peoples R China  Karolinska Univ Hosp, Dept Paediat Oncol, Stockholm, Sweden

Mayo Clin, Div Nephrol & Hypertens, 200 First St SW, Rochester, MN 55905 USA  Pusan Natl Univ, Dept Nephrol, Yangsan Hosp, Yangsan, South Korea  Pusan Natl Univ, Inst Convergence Biomed Sci & Technol, Yangsan Hosp, Yangsan, South Korea  Cent South Univ, Dept Nephrol, Xiangya Hosp 2, Changsha, Hunan, Peoples R China  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN 55905 USA

Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Inst Microvasc Med,Med Res Ctr, 16766 Jingshi Rd, Jinan 250014, Shandong, Peoples R China  Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Dept Nephrol, Jinan, Peoples R China  Shandong Univ, Shandong Prov Qianfoshan Hosp, Sch Med, Jinan, Peoples R China  Univ Toronto, Sunnybrook Hlth Sci Ctr, Mol & Cellular Biol Div, Toronto, ON, Canada  Univ Toronto, Dept Med Biophys, Toronto, ON, Canada  Tradewind BioSci, Daly City, CA USA  Markham Stouffville Hosp, Gen Internal Med, Toronto, ON, Canada

Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia.  Department of Paediatrics, Faculty of Medicine, National Institute of Children's Diseases, Comenius University in Bratislava, Bratislava, Slovakia.  Emergency Department Ruzinov, University Hospital Bratislava, Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, Bergen, Norway.  Department of Pharmacology and Toxicology, Faculty of Pharmacy, Comenius University, Bratislava, Slovakia.  Department of Nephrology, Institute of Pathology, University Clinic of the RWTH Aachen, Aachen, Germany.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, Bratislava, Slovakia.  Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia. tothova.lubomira@gmail.com.



Department of Molecular, Cell, and Developmental Biology, University of California, Santa Cruz, Santa Cruz, CA 95064, USA.  Sequencing Center, National Institute of Biological Sciences, Beijing 102206, China.  Department of Pathology, University of Utah, Salt Lake City, UT 84112, USA.  Department of Molecular, Cell, and Developmental Biology, University of California, Santa Cruz, Santa Cruz, CA 95064, USA. Electronic address: zwang36@ucsc.edu.

Univ Nacl Autonoma Mexico, Inst Ciencias Atmosfera & Cambio Climat, Lab Genotoxicol & Med Ambientales, Dept Ciencias Ambientales, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Biol Celular, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Farmacol, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Biol Celular & Tisular, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Inmunol, Mexico City 04510, DF, Mexico

Natl Cheng Kung Univ, Dept Biotechnol & Bioind Sci, Tainan, Taiwan  Cheng Kung Univ, Coll Med Natl, Dept Surg, Div OfThorac Surg, Tainan, Taiwan  Natl Cheng Kung Univ, Coll Med, Dept Pharmacol, Tainan, Taiwan  Taipei Med Univ, Coll Med Sci & Technol, PhD Program Neural Regenerat Med, Taipei, Taiwan  Taipei Med Univ, Coll Med, Grad Inst Med Sci, Taipei, Taiwan  Taipei Med Univ, Coll Med, Sch Resp Therapy, Taipei, Taiwan  Natl Cheng Kung Univ, Coll Med, Inst Mol Med, Tainan, Taiwan  Taipei Med Univ, TMU Res Ctr Neurosci, Taipei 11031, Taiwan

Univ Sao Paulo, FMVZ, Dept Anim Reprod, Sao Paulo, SP, Brazil  Sao Paulo Fed Univ, Dept Surg, Div Urol, Human Reprod Sect, Sao Paulo, Brazil  Inst Anim Sci, Diversified Anim Sci Res Ctr, Res & Dev Unit Registro, Registro, SP, Brazil  CATI Rural Dev Off, Registro, SP, Brazil  Univ Fed Mato Grosso do Sul, Fac Vet Med & Anim Sci, Campo Grande, MS, Brazil  Univ Fed Lavras, Dept Anim Sci, Lavras, MG, Brazil  Univ Fed Juiz de Fora, Dept Vet Med, Juiz De Fora, MG, Brazil  Guru Angad Dev Vet & Anim Sci Univ, Coll Vet Sci, Dept Vet Gynaecol & Obstet, Ludhiana, Punjab, India  Univ Sydney, Fac Sci, Sch Life & Environm Sci, Sydney, NSW, Australia

Bambino Gesu Pediat Hosp, Unit Muscular & Neurodegenerat Disorders, Mol Med Lab, IRCCS, Viale San Paolo 15, I-00146 Rome, Italy  IRCCS Fdn Santa Lucia, SPInal REhabil Lab, Rome, Italy  Univ Cattolica Sacro Cuore, Fdn Policlin A Gemelli Rome, Inst Neurol, Rome, Italy  Univ Cattolica Sacro Cuore, Fondazione Policlinico Gemelli Rome, Dept Nucl Med, Rome, Italy  Bambino Gesu Pediat Hosp, Div Genet Disorders & Rare Dis, IRCCS, Rome, Italy  Fdn Don Carlo Gnocchi Onlus, Dept Neurosci, Milan, Italy

Chiang Mai Univ, Ctr Elephant & Wildlife Res, Chiang Mai, Thailand  Chiang Mai Univ, Dept Compan Anim & Wildlife Clin, Fac Vet Med, Chiang Mai, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Chiang Mai Univ, Dept Vet Biosci & Vet Publ Hlth, Fac Vet Med, Chiang Mai, Thailand  Chiang Mai Univ, Dept Food Anim Clin, Fac Vet Med, Chiang Mai, Thailand  Chiang Mai Univ, Excellent Ctr Vet Publ Hlth, Chiang Mai, Thailand  Natl Elephant Inst, Lampang, Thailand

Univ Turku, Dept Biol, Turku 20014, Finland  Smithsonian Conservat Biol, Ctr Species Survival, Front Royal, VA 22630 USA  Myanma Timber Enterprise, Yangon 11011, Myanmar  Univ Auckland, Sch Psychol, 23 Symonds St, Auckland 1010, New Zealand  Univ Turku, Dept Publ Hlth, Turku 20521, Finland  Turku Univ Hosp, Turku 20521, Finland  Univ Turku, Ctr Populat Hlth Res, Turku 20521, Finland

Chiang Mai Univ, Fac Vet Med, Masters Degree Program Vet Sci, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Ctr Elephant & Wildlife Res, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Chulabhorn Royal Acad, HRH Princess Chulabhorn Coll Med Sci, Fac Vet Med & Appl Zool, Bangkok 10210, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Food Anim Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Vet Publ Hlth Ctr & Food Safety Asia Pacific VPHC, Chiang Mai 50100, Thailand  Royal Vet Coll, Dept Clin Sci & Serv, Hawkshead Lane, Hatfield AL9 7TA, Herts, England  Chiang Mai Univ, Fac Vet Med, Dept Compan Anim, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Wildlife Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Chiang Mai 50100, Thailand  North England Zool Soc, Chester Zoo, Chester CH2 1LH, Cheshire, England

Univ Turku, Dept Biol, Turku 20014, Finland  Univ Southern Denmark, Dept Biol, DK-5230 Odense, Denmark  Univ Oxford, Dept Zool, Oxford OX1 2JD, England  North Carolina Zoo, Asheboro, NC 27205 USA  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Minist Nat Resources & Environm Conservat, Myanma Timber Enterprise, Yangon, Myanmar  Univ Turku, Dept Publ Hlth, Turku 20014, Finland  Turku Univ Hosp, Turku 20014, Finland  Univ Turku, Ctr Populat Hlth Res, Turku 20014, Finland

G Montano, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.  P Clough, Dolphin Research Center, Grassy Key, United States.  T Schmitt, SeaWorld San Diego, San Diego, United States.  M Davis, SeaWorld Parks and Entertainment, Orlando, United States.  J O'Brien, SeaWorld and Busch Gardens Species Preservation Laboratory, Sea World Of California, San Diego, United States.  K Steinman, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld San Diego, San Diego, United States.  T Robeck, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.

Disneys Anim Sci & Environm, Anim Programs, Dept Anim Hlth, 1200 Savannah Cir, Lake Buena Vista, FL 32830 USA  Disneys Anim Sci & Environm, Anim Programs, Dept Sci Operat, 1200 Savannah Cir, Lake Buena Vista, FL 32830 USA  South East Zoo Alliance Reprod & Conservat, 581705 White Oak Rd, Yulee, FL 32097 USA  Bimini Biol Field Stn, South Bimini, Bahamas  SeaWorld Orlando, 7007 Sea World Dr, Orlando, FL 32821 USA

Department of Anthropology, Kent State University, Kent, OH, USA. School of Biomedical Sciences, Kent State University, Kent, OH, USA. Brain Health Research Institute, Kent State University, Kent, OH, USA. Department of Anthropology, The George Washington University, Washington, DC, USA. Department of Comparative Medicine, The University of Texas MD Anderson Cancer Center, Bastrop, TX, USA.

Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA; Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina. Electronic address: aaf269@nau.edu.  George Mason University & Smithsonian-Mason School of Conservation, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA.  Southern Right Whale Health Monitoring Program, Los Alerces 3376, Puerto Madryn, Chubut 9120, Argentina; Wildlife Health Center, School of Veterinary Medicine, University of California, 1089 Veterinary Medicine Drive, VM3B Ground Floor, Davis, CA 95616, USA.  Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina; Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN), Universidad Nacional de Cordoba, Av. Velez Sarsfield 299, Cordoba 

Department of Biological Sciences, Northern Arizona University, Flagstaff, AZ 86001, USA.  Department of Physiology, Institute of Biosciences, University of Sao Paulo, Sao Paulo, SP 05508-090, Brazil.  Department of Animal Morphology and Physiology, College of Agricultural and Veterinary Sciences, Sao Paulo State University, Via de Acesso Prof. Paulo Donato Castellane s/n, Jaboticabal, SP 14884-900, Brazil.  Smithsonian-Mason School of Conservation & George Mason University, Front Royal, VA 22630, USA.

Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya. jeparker@sdzwa.org.  Center for Species Survival, Smithsonian Conservation Biology Institute, 1500 Remount Road, Front Royal, VA, 22630, USA.  Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA.  Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, 80523, USA.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya.  Department of Zoology, Oxford University, Oxford, OX1 3PS, UK.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA.

1Department of Veterinary Bioscience and Veterinary Public Health, Faculty of  Veterinary Medicine, Chiang Mai University, Chiang Mai 50100, Thailand  2Excellent Center in Veterinary Bioscience, Chiang Mai University, Chiang Mai  50100, Thailand  3Center for Species Survival, Smithsonian Conservation Biology Institute, Front  Royal, VA 22630, USA  4Department of Food Animal Clinic, Faculty of Veterinary Medicine, Chiang Mai  University, Chiang Mai 50100, Thailand



Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Canal Rd, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Remount Rd, Front Royal, VA 22630 USA  Natl Chung Hsing Univ, Coll Vet Med, Xingda Rd, Taichung 40227, Taiwan  Chiang Mai Univ, Dept Compan Anim & Wildlife Clin, Fac Vet Med, Canal Rd, Chiang Mai 50100, Thailand  Chiang Mai Univ, Ctr Elephant & Wildlife Res, Canal Rd, Chiang Mai 50100, Thailand  Chiang Mai Univ, Dept Food Anim Clin, Fac Vet Med, Canal Rd, Chiang Mai 50100, Thailand

Cleveland Metropk Zoo, Conservat & Sci Dept, Cleveland, OH 44109 USA  Case Western Reserve Univ, Dept Biol, Cleveland, OH 44106 USA  Smithsonian Natl Zool Pk, Front Royal, VA 22630 USA  Conservat Biol Inst, Front Royal, VA 22630 USA  North Carolina State Univ, Dept Biol Sci, Raleigh, NC 27695 USA  North Carolina State Univ, Dept Mol Biomed Sci, Raleigh, NC 27695 USA  Smithsonian Mason Sch Conservat, Front Royal, VA 22630 USA  Chester Zoo, North England Zool Soc, Chester CH2 1LH, Cheshire, England  White Oak Conservat, Yulee, FL 32097 USA

Univ Queensland, Sch Agr & Food Sci, Bldg 8117A, Gatton, Qld 4343, Australia  Univ Queensland, Sch Vet Sci, Gatton, Qld 4343, Australia  Queensland Univ Technol, Fac Hlth, Ctr Immunol & Infect Control, 300 Herston Rd, Herston, Qld 4006, Australia  Queensland Univ Technol, Fac Hlth, Sch Biomed Sci, 300 Herston Rd, Herston, Qld 4006, Australia  Moggill Koala Rehabil Ctr, 55 Priors Pocket Rd, Moggill, Qld 4070, Australia  Univ Autonoma Madrid, Univ Cantoblanco, Fac Biol, Genet Unit, Madrid 28049, Spain

Mayo Clin, Dept Med, Div Nephrol & Hypertens, Rochester, MN 55905 USA  China Med Univ, Shengjing Hosp, Dept Nephrol, Shenyang, Peoples R China  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Ctr Endocrinol Diabet & Metab, Galway, Ireland  Natl Univ Ireland Galway, Sch Med, CURAM SFI Res Ctr, Regenerat Med Inst REMEDI, Galway, Ireland  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Clin Biochem, Galway, Ireland  Mayo Clin, Dept Med, Div Community Internal Med, Rochester, MN USA  Mayo Clin, Dept Med, Div Geriatr Med & Gerontol, Rochester, MN 55905 USA  Mayo Clin, Dept Biomed Stat & Informat, Rochester, MN USA  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN USA  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Nephrol, Galway, Ireland

Department of Comparative Biosciences, University of Illinois at Urbana-Champaign College of Veterinary Medicine, Urbana, IL, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA. Electronic address: chris.gregg@neur

Tech Univ Denmark, Dept Bio & Hlth Informat, DK-2800 Lyngby, Denmark  Tech Univ Denmark, Natl Food Inst, DK-2800 Lyngby, Denmark  Univ Copenhagen, Fac Sci, Dept Nutr Exercise & Sports, DK-1958 Frederiksberg, Denmark  Univ Copenhagen, Novo Nord Fdn Ctr Basic Metab Res, DK-2200 Copenhagen, Denmark  Univ Leuven, Rega Inst, KU Leuven, Dept Microbiol & Immunol, B-3000 Leuven, Belgium  VIB, Ctr Microbiol, B-3000 Leuven, Belgium  Univ Copenhagen, Fac Sci, Dept Vet Dis Biol, DK-1958 Frederiksberg, Denmark  Univ Southern Denmark, Dept Biochem & Mol Biol, DK-5230 Odense, Denmark  Univ Copenhagen, Dept Biomed Sci, DK-2200 Copenhagen, Denmark  Bispebjerg Hosp, Dept Radiol, DK-2400 Copenhagen, Denmark  Tech Univ Denmark, Dept Chem & Biochem Engn, DK-2800 Lyngby, Denmark  Univ Copenhagen, Dept Plant & Environm Sci, DK-1958 Frederiksberg, Denmark  Tech Univ Denmark, Dept Biotechnol & Biomed, DK-2800 Lyngby, Denmark  Copenhagen Univ Hosp Hvidovre, Dept Clin Biochem, DK-2650 Hvidovre, Denmark  Statens Serum Inst, Dept Autoimm



Comenius Univ, Natl Inst Childrens Dis, Dept Paediat, Bratislava, Slovakia  Comenius Univ, Fac Med, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Mol Biomed, Sasinkova 4, Bratislava 81108, Slovakia  Univ Edinburgh, Sch Biol Sci, Edinburgh, Midlothian, Scotland  Presov Univ, Fac Hlth Care, Dept Dent Hyg, Presov, Slovakia  Comenius Univ, Fac Med, Dept Stomatol & Maxillofacial Surg, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava, Slovakia  Comenius Univ, Fac Nat Sci, Dept Mol Biol, Bratislava, Slovakia

Group of Precision Medicine in Chronic Diseases, and.  Centro de Investigacion Biomedica en Red de Enfermedades Respiratorias, Madrid, Spain.  Group of Translational Research in Respiratory Medicine, Respiratory Department, Hospital Arnau de Vilanova-Santa Maria, Biomedical Research Institute of Lleida, Lleida, Spain.  Pneumology Department, University Hospital of Guadalajara, Guadalajara, Spain.  San Pedro de Alcantara Hospital, Instituto Universitario de Investigacion Biosanitaria de Extremadura, Caceres, Spain; and.  Respiratory and Sleep Department, Parc Tauli University Hospital, Parc Tauli Research and Innovation Institute, Autonomous University of Barcelona, Sabadell, Spain.

Salford Royal NHS Fdn Trust, Vasc Res Grp, Salford, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Cardiovasc Sci,Sch Med Sci, Manchester, Lancs, England  Univ Manchester, Div Canc Studies, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Wellcome Trust Ctr Cell Matrix Res, Sch Med Sci,Fac Biol Med & Hlth, Manchester, Lancs, England  Royal Preston Hosp, Renal Dept, Preston, Lancs, England  Imperial Coll, Natl Heart & Lung Inst, London, England  Univ Birmingham, Inst Canc & Genom Sci, Canc Res UK Clin Trials Unit, Birmingham, W Midlands, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Pharm & Optometry,Sch Hlth Sci, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Manchester Fungal Infect Grp,Sch Biol Sci, Manchester, Lancs, England

Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA. Thomas.Raffay@UHhospitals.org.  Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA.  Department of Population and Quantitative Health Sciences, Case Western Reserve University, Cleveland, OH, USA.  Neonatal Research Unit, Health Research Institute La Fe (IISLAFE), Valencia, Spain.  Department of Analytical Chemistry, Universtitat de Valencia, Burjassot, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe (HULAFE), Valencia, Spain.  University of Pittsburgh, Pittsburgh, PA, USA.

Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain; Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain. Electronic address: julia.kuligowski@uv.es.  Health and Biomedicine, Leitat Technological Center, Carrer de la Innovacio, 2, 08225 Terrassa, Spain; Analytical Unit, Health Research Institute La Fe, Avda Fernando, Abril Martorell 106, 46026 Valencia, Spain.

School of Human Evolution and Social Change, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Interdepartmental Doctoral Program in Anthropological Sciences, Stony Brook University, Stony Brook, NY, USA.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA.  School of Life Sciences, Arizona State University, Tempe, AZ, USA.  Department of Mammals, Bronx Zoo, Wildlife Conservation Society, New York, NY, USA.  New York Consortium in Evolutionary Primatology, New York, NY, USA.  Ethiopian Wildlife Conservation Authority, Addis Ababa, Ethiopia.  African Wildlife Foundation, Simien Mountains Landscape Conservation and Management Project, Debark, Ethiopia.  Department of Biology, Miami University, Oxford, OH, USA.  Simien Mountains Gelada Research Project, Debark, Ethiopia.  Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville, TN, USA.  Guassa Gelada Resear

Univ Iowa, Dept Pharmacol, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Physiol, Milwaukee, WI 53226 USA  Univ Illinois, Div Endocrinol Diabet & Metab, Chicago Coll Med, Chicago, IL 60612 USA  Univ Iowa, Dept Psychol & Brain Sci, Iowa City, IA 52242 USA  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Biomed Engn, Milwaukee, WI 53226 USA  Med Coll Wisconsin, Comprehens Rodent Metab Phenotyping Core, Milwaukee, WI 53226 USA  Univ Iowa, Dept Biostat, Iowa City, IA 52242 USA  Univ Iowa, Dept Internal Med, Iowa City, IA 52242 USA  Wake Forest Sch Med, Dept Internal Med, Winston Salem, NC 27101 USA  Med Coll Wisconsin, Rat Genome Database, Milwaukee, WI 53226 USA

Univ Illinois, Sch Publ Hlth, Chicago, IL USA  Univ Illinois, Coll Med, Chicago, IL 60612 USA  Univ Illinois, Inst Minor Hlth Res, Chicago, IL USA  Chicago Ctr Hlth & Environm, Chicago, IL 60612 USA  Dartmouth Coll, Dept Earth Sci, Hanover, NH 03755 USA  Univ Texas Hlth Sci Ctr Houston, Human Genet Ctr, Houston, TX 77030 USA  Jesse Brown Vet Affairs Med Ctr, Sect Endocrinol Diabet & Metab, Chicago, IL 60612 USA  Univ Illinois, Div Endocrinol Diabet & Metab, 835 S Wolcott,Suite E625,M-C 640, Chicago, IL 60612 USA

Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Nephrol Div,Dept Med,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Dept Pathol,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Dept Surg,Samsung Med Ctr, Seoul 135710, South Korea  Sungkyunkwan Univ, Sch Med, Samsung Biomed Res Inst, Depat Clin Pharmacol & Therapeut,Samsung Med Ctr, Seoul 135710, South Korea

School of Public Health, University of Illinois at Chicago, Chicago, IL, United States of America.  College of Medicine, University of Illinois at Chicago, Chicago, IL, United States of America.  Institute for Minority Health Research, University of Illinois at Chicago, United States of America.  Center for Infectious Disease, University of Texas Health Science Center at Houston, Houston, TX, United States.  Department of Earth Sciences, Dartmouth College, Hanover, NH, United States of America.  Division of Cardiovascular Medicine, LSU Health School of Medicine, New Orleans, LA, United States.  Human Genetics Center, University of Texas Health Science Center at Houston, Houston, TX, United States.  Chicago Center for Health and Environment, Chicago, IL, United States of America.  Section of Endocrinology, Diabetes, and Metabolism, Jesse Brown Veterans Affairs Medical Center, Chicago, IL, United States of America.    E-mail address: rsargis@uic.edu

Department of Biological Sciences, Faculty of Life Sciences, Andres Bello University, Santiago 8320000, Chile.  Interdisciplinary Center for Aquaculture Research (INCAR), Concepcion 4030000, Chile.  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigacion Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI-MAR), University of Cadiz, 11519 Puerto Real, Spain.  Department of Animal Physiology, Faculty of Biology, University Complutense of Madrid, 28040 Madrid, Spain.  Institute of Marine and Limnological Sciences, Faculty of Sciences, University Austral of Chile, Valdivia 5110652, Chile.  Department of Marine Biology and Aquaculture, Instituto de Ciencias Marinas de Andalucia (ICMAN-CSIC), 11519 Puerto Real, Spain.



Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN. Electronic address: naira.baregamian@vumc.org.  Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN.  Cell Imaging Shared Resource, Vanderbilt University, Nashville, TN.  Vanderbilt Biophotonics Center, Vanderbilt University, Nashville, TN.  Department of Radiation Oncology, Vanderbilt University Medical Center, Nashville, TN.  Department of Pathology, Microbiology and Immunology, Vanderbilt University Medical Center, Nashville, TN.  Department of Medicine, Vanderbilt University Medical Center, Nashville, TN.

Uppsala Univ, Dept Med Sci, Clin Physiol, S-75185 Uppsala, Sweden  Univ Gothenburg, Sahlgrenska Acad, Dept Rheumatol & Inflammat Res, Gothenburg, Sweden  Univ Uppsala Hosp, Uppsala Burn Ctr, Uppsala, Sweden  Uppsala Univ, Dept Surg Sci Anaesthesiol & Intens Care, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Surg Sci, Plast Surg, S-75185 Uppsala, Sweden  Univ Helsinki, Cent Hosp, Dept Anaesthesia & Intens Care Med, Helsinki, Finland  Uppsala Univ, Dept Chem, Biomed Ctr, Uppsala, Sweden  Sahlgrens Univ Hosp, Dept Anaesthesia & Intens Care, Gothenburg, Sweden

Univ Lille Nord France, Lille, France  INSERM, U995, F-59045 Lille, France  Univ Hosp Rennes, Serv Malad Appareil Digestif, Pontchaillou, France  INSERM, Liver Metab & Canc, UMR991, Rennes, France  Univ Rennes 1, Rennes, France  CHU Lille, Hop Claude Huriez, Serv Malad Appareil Digestif & Nutr, F-59037 Lille, France  CHU Lille, Hop Claude Huriez, Serv Chirurg Digest & Transplantat, F-59037 Lille, France  Inst Clin Souris, Illkirch Graffenstaden, France  Ecole Polytech Fed Lausanne, Lab Integrat & Syst Physiol, Lausanne, Switzerland  Icahn Sch Med Mt Sinai, Dept Gastroenterol, New York, NY 10029 USA  Fac Sci Pharmaceut & Biol, UDSL, Lille, France

Univ Cadiz, Sch Educ, Dept Phys Educ, Puerto Real, Spain  Autonomous Univ Madrid, Fac Teacher Training & Educ, Dept Phys Educ Sports & Human Movement, E-28049 Madrid, Spain  CSIC, Spanish Natl Res Council, Inst Food Sci & Technol & Nutr ICTAN, Dept Metab & Nutr,Immunonutr Res Grp, Madrid, Spain  European Univ, Sch Doctoral Studies & Res, Madrid, Spain  Univ Complutense Madrid, Dept Toxicol & Hlth Sanit, Madrid, Spain  Univ Granada, Fac Sport Sci, Dept Phys Educ & Sport, PROFITH PROmoting FITness & Hlth Phys Act Res Grp, Granada, Spain

Natl Marine Mammal Fdn, 2240 Shelter Isl Dr Suite 200, San Diego, CA 92106 USA  NOAA, Marine Mammal & Turtle Div, Southwest Fisheries Sci Ctr, Natl Marine Fisheries Serv, 8901 La Jolla Shores Dr, La Jolla, CA 92037 USA  Univ Toronto Scarborough, Dept Biol Sci, Toronto, ON, Canada  Univ Washington, Ctr Conservat Biol, Box 351800, Seattle, WA 98195 USA  Sonoma State Univ, Dept Biol, 1801 E Cotati Ave, Rohnert Pk, CA 94928 USA  Ocean Associates Inc, 4007 N Abingdon St, Arlington, VA 22207 USA

Aarhus Univ, Dept Anim Sci, Blichers 20, DK-8830 Tjele, Denmark  Univ Copenhagen, Dept Vet & Anim Sci, Gronnegardsvej 8, DK-1870 Frederiksberg C, Denmark  Czech Univ Life Sci Prague, Kamycka 129, Praha Suchdol 16500, Czech Republic  Inst Anim Sci, Dept Ethol, Pratels tvi 815-107, Prague 10400, Czech Republic  Purpan Engn Sch, 75 voie TOEC, F-31076 Toulouse, France  Univ Copenhagen, Dept Food & Resource Econ, Rolighedsvej 23, DK-1958 Frederiksberg C, Denmark  Aahus Univ, Dept Agroecol, Forsogsvej 1, DK-4200 Slagelse, Denmark

Department of Nutrition , University of California Davis , Davis, CA , USA.  Department of Nutrition, University of California Davis, Davis, CA, USA; USDA/ARS Western Human Nutrition Research Center, Davis, CA, USA.  USDA/ARS Western Human Nutrition Research Center , Davis, CA , USA.  Foods for Health Institute, University of California, Davis, CA, USA; Department of Food Science & Technology, University of California, Davis, CA, USA.  Department of Nutrition, University of California Davis, Davis, CA, USA; Foods for Health Institute, University of California, Davis, CA, USA.

Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: 1821362@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: christina.stanley@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: l.hosie@chester.ac.uk.  Institute of Conservation Science & Learning, Bristol Zoological Society, Clifton, Bristol BS8 3HA, UK. Electronic address: SRichdon@bristolzoo.org.uk.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: eluned.price@durrell.org.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: Dominic.Wormell@durrell.org.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Elec

Bat Conservation International, Austin, TX, 78746, USA. wfrick@batcon.org.  Department of Ecology and Evolutionary Biology, University of California, Santa Cruz, CA, 95060, USA. wfrick@batcon.org.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, 79401, USA.  Bat Conservation International, Austin, TX, 78746, USA.  U.S. Geological Survey - National Wildlife Health Center, Madison, WI, 53711, USA.  Cooperative Wildlife Research Laboratory and School of Biological Sciences, Southern Illinois University, Carbondale, IL, 62901, USA.  Pathogen and Microbiome Institute, Northern Arizona University, Flagstaff, AZ, 86011, USA.  Department of Biology, University of Waterloo, Waterloo, N2L 3G1, Canada.



Univ Notre Dame, Dept Anthropol, Notre Dame, IN 46556 USA  Univ Notre Dame, Eck Inst Global Hlth, Notre Dame, IN 46556 USA  Simon Fraser Univ, Dept Psychol, Burnaby, BC, Canada  Aarhus Univ, Dept Archaeol & Heritage Studies, Hojbjerg, Denmark  Johns Hopkins Univ, Sch Med, Baltimore, MD USA  Inst Natl Sante Publ, Brazzaville, Rep Congo  Penn State Coll Med, Hershey, PA USA  Univ Massachusetts, Psychol & Brain Sci, Amherst, MA 01003 USA  Max Planck Inst Evolutionary Anthropol, Dept Human Behav Ecol & Culture, Leipzig, Germany

Department of Medical Physiology, Faculty of Medicine, Menoufia University, Egypt; Department of Medical Physiology, Faculty of Medicine, Imam Mohammed Ibn Saud Islamic University, Saudi Arabia. Electronic address: suzanhazzaa@med.menofia.edu.eg.  Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.emimohamed84@gmail.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: AHISMAIL2013@yahoo.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: abdelmoneam.abdelkader@science.menofia.edu.eg.  Department of Histology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.sehamhist@gmail.com.  Department of Chemistry, Biochemistry Division, Faculty of Science, Menoufia University, Egypt. Electronic address: yasminfekry@science.menofia.edu.eg.  Chemist at Faculty of Science, Menoufia University, Egypt. Electronic addr

Immunophyisiology Research Group, Instituto Universitario de Investigacion Biosanitaria de Extremadura (INUBE), 06080 Badajoz, Spain.  Immunophysiology Research Group, Physiology Department, Faculty of Sciences, University of Extremadura, 06071 Badajoz, Spain.  Facultad de Deporte, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  International Chair of Sports Medicine, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  Immunophysiology Research Group, Nursing Department, Faculty of Medicine and Health Sciences, University of Extremadura, 06071 Badajoz, Spain. Carmen Daniela Quero: cdquero@ucam.edu""

NHGRI, Social & Behav Res Branch, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet, NIH, Bethesda, MD USA  Johns Hopkins Univ, Sch Med, Div Endocrinol Diabet & Metab, Baltimore, MD USA  Suburban Hosp, Johns Hopkins Community Phys, Bethesda, MD USA  Montefiore Med Ctr, Albert Einstein Coll Med, Dept Oncol, Div Hematol, New York, NY USA  NIH, Dept Lab Med, Clin Ctr, Bldg 10, Bethesda, MD 20892 USA  Univ Massachusetts, Dept Psychol & Brain Sci, Amherst, MA 01003 USA  Univ Florida, Genet Inst, Gainesville, FL USA

MacKay Mem Hosp, Dept Radiat Oncol, Taipei 104, Taiwan  MacKay Med Coll, Dept Med, New Taipei 252, Taiwan  Natl Yang Ming Chiao Tung Univ, Dept Biomed Imaging & Radiol Sci, Taipei 112, Taiwan  MacKay Mem Hosp, Dept Med Res, Taipei 104, Taiwan  MacKay Mem Hosp, Dept Pathol, Taipei 104, Taiwan  MacKay Mem Hosp, Dept Internal Med, Div Endocrinol & Metab, Taipei 104, Taiwan  MacKay Jr Coll Med Nursing & Management, Dept Artificial Intelligence & Med Applict, New Taipei 252, Taiwan  China Med Univ Hosp, Dept Med Res, Taichung 404, Taiwan

Univ Glasgow, Coll Med Vet & Life Sci, Inst Biodivers Anim Hlth & Comparat Med, Glasgow G61 1QH, Lanark, Scotland  Univ Aberdeen, Sch Med Med Sci & Nutr, Inst Med Sci, Aberdeen AB25 2ZD, Scotland  Univ Aberdeen, Sch Med Med Sci & Nutr, Inst Appl Hlth Sci, Aberdeen AB25 2ZD, Scotland  Univ British Columbia, Life Sci Inst, Dept Cellular & Physiol Sci, Vancouver, BC V6T 1Z3, Canada  Queen Mary Univ London, William Harvey Res Inst, Ctr Endocrinol, Barts & London, Charterhouse Sq, London EC1M 6BQ, England

Department of Human Ecology, School of International Health, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan.  Laboratory for Microbiome Sciences, RIKEN Center for Integrative Medical Sciences, Yokohama, Japan.  Department of Public Health & Nursing, Nagasaki University, Nagasaki, Japan.  Faculty of Nursing, Toho University, Tokyo, Japan.  Graduate School of Agricultural and Life Sciences, The University of Tokyo, Tokyo, Japan.  Lao Tropical and Public Health Institute, Ministry of Health, Vientiane, Laos.  Graduate School of Environmental Studies, Nagoya University, Nagoya, Japan.

Division of Neurofunctional Genomics, Department of Immunobiology and Neuroscience, Medical Institute of Bioregulation, and.  Department of Aging Science and Pharmacology, Faculty of Dental Sciences, Kyushu University, Fukuoka, Japan.  Department of Physiology, Nihon University School of Dentistry, Tokyo, Japan.  Department of Pharmacology, Faculty of Pharmacy, Yasuda Women's University, Hiroshima, Japan.  Department of Pathology and Biological Responses, Nagoya University Graduate School of Medicine, Nagoya, Japan.

Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa. Electronic address: llabarge@ab.mpg.de.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK.  Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Department of Anthropology, The State University of New York at Buffalo, Amherst, NY, USA.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK; Department of Biological Sciences, Faculty of Science, Engineering and Agriculture, Private Bag X5050, Thohoyandou 0950, South Africa.  D

Innate Immunity Laboratory, Immunology Program, Biomedical Sciences Institute, Faculty of Medicine, Universidad de Chile, Santiago 8380453, Chile.  Biomedicine Research Laboratory, Medical School, Universidad Finis Terrae, Santiago 7501015, Chile.  Department of Gastroenterology and Hepatology, University Medical Center Groningen, University of Groningen, 9713 GZ Groningen, The Netherlands.  Molecular Endocrinology Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  Metabolism and Nuclear Medicine Group, Fudan University Cancer Institute, Fudan University Shanghai Cancer Center, Shanghai 200433, China.  Metabolism, Genes, and Environment Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  School

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunneys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Channing Lab, Brigham & Womens Hosp, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  Yale Univ, Environm Hlth Sci, New Haven, CT USA  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunnys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Brigham & Womens Hosp, Channing Lab, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA USA  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Department of Psychology, University of Oslo, Oslo, Norway. Electronic address: g.e.loseth@psykologi.uio.no.  Department of Psychology, University of Oslo, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Department of Diagnostic Physics, Oslo University Hospital, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway.  Department of Biomedical and Clinical Sciences, Linkoping University, Linkoping, Sweden; Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.  Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.



Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, NIH, Bethesda, MD 20892 USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pediat, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Biochem & Immunol, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Colorado, Sch Med, Div Endocrinol Metab & Diabet, Aurora, CO 80045 USA  Vet Affairs Med Ctr, Res Serv, Denver, CO 80045 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Pediat Endocrinol Interinst Training Program, NIH, Bethesda, MD USA  Harvard Med Sch, Dept Pediat, Boston Childrens Hosp, Div Endocrinol, Boston, MA 02115 USA  Univ Fed Triangulo Mineiro, Dept Gen Pathol, BR-38025180 Uberaba, MG, Brazil

Department of Paraclinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Institute for Biology, Leiden University, Leiden, The Netherlands.  Department of Production Animal Clinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway. ida.johansen@nmbu.no.

a  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigación Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI·MAR), University of Cádiz, 11519 Puerto Real, Cádiz, Spain  b  Department of Biology and Geology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Almería, 04120 Almería, Spain  c  Department of Microbiology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Málaga, 29071 Málaga, Spain  d  Centre of Marine Sciences (CCMar), Universidade do Algarve, Faro, Portugal  e  Instituto de Ciencias Marinas de Andalucía (ICMAN-CSIC), 11519 Puerto Real, Cádiz, Spain



Department of Anthropology, University of California, Los Angeles, Los Angeles, California, USA.  Departamento de Psiquiatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Department of Anthropology, Yale University, New Haven, Connecticut, USA.  Departamento de Medicina Preventiva, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Pediatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Enfermagem Em Saude Coletiva da Escola de Enfermagem, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: jbeehner@umich.edu.  School for the Environment and Sustainability, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, Emory University, Atlanta, GA 30322, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Ecology & Evolutionary Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Anthropology, Tulane University, New Orleans, LA 70118, USA; Santa Rosa Primate Project, Santa Rosa National Park, Costa Rica; Tulane National Primate Research Center, Tulane Un

No Arizona Univ, Ctr Bioengn Innovat, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86001 USA  Inst Conservat Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376, RA-9120 Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Sch Vet Med, 1089 Vet Med Dr Ground Floor West, Davis, CA 95616 USA  Univ Utah, Dept Biol, 257 South 1400 East Univ Utah, Salt Lake City, UT 84112 USA  Ocean Alliance Whale Conservat Inst, 32 Horton St, Gloucester, MA 01930 USA  Univ Nacl Cordoba, Diversidad Biol 4, Av Velez Sarsfield 299, RA-5000 Cordoba, Argentina

Division of Wildlife Conservation, Alaska Department of Fish and Game, P.O. Box 110024 Douglas, AK 99811-0024, USA.  Division of Wildlife Conservation, Alaska Department of Fish and Game, 1300 College Road, Fairbanks, AK 99701, USA.  Department of Biology, Baylor University, One Bear Place, Waco, TX 67679, USA.  Marine Mammal Laboratory, Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration, 7600 Sand Point Way NE, Seattle, WA 98115.

Alaska Dept Fish & Game, Div Wildlife Conservat, POB 110024, Douglas, AK 99811 USA  Alaska Dept Fish & Game, Div Wildlife Conservat, 1300 Coll Rd, Fairbanks, AK 99701 USA  Baylor Univ, Dept Biol, One Bear Pl 97388, Waco, TX 76798 USA  NOAA, Marine Mammal Lab, Alaska Fisheries Sci Ctr, Natl Marine Fisheries Serv, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Fairbanks, AK 99775 USA  Russian Acad Sci, Far East Branch, Kamchatka Branch, Pacific Geog Inst, Petropavlovsk Kamchatski 683000, Russia  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Alaska Stable Isotope Facil, Fairbanks, AK 99775 USA  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, Fairbanks, AK 99775 USA  Texas A&M Univ, Dept Marine Biol, Galveston Campus, Galveston, TX 77553 USA  Texas A&M Univ, Dept Wildlife & Fisheries Sci, College Stn, TX 77843 USA

Gretchen H. Roffler  gretchen.roffler@alaska.gov  Alaska Department of Fish and Game, Division of Wildlife Conservation, 801 3rd Street, Douglas, AK, 99824 USA    Shawna Karpovich  Alaska Department of Fish and Game, Division of Wildlife Conservation, 1300 College, Road, Fairbanks, AK, 99701 USA    Patrick Charapata  Alaska Department of Fish and Game, Division of Wildlife Conservation, 1300 College, Road, Fairbanks, AK, 99701 USA    Mandy J. Keogh  Alaska Department of Fish and Game, Division of Wildlife Conservation, 801 3rd Street, Douglas, AK, 99824 USA

Department of Structural Biology, VIB, Brussels, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Structural Biology Brussels, Vrije Universiteit Brussel, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Brussels Center for Redox Biology, Brussels, Belgium    Wael Gad & Joris Messens    Department of Biochemistry and Molecular Biology, Faculty of Pharmacy Helwan University, Cairo, Egypt    Sameh H Soror    Laboratory of Prion Biology, Neurobiology Sector, Scuola Internazionale Superiore di Studi Avanzati (SISSA), via Bonomea 265, Trieste, Italy    Gabriele Giachin & Giuseppe Legname    SISSA Unit, Italian Institute of Technology, via Bonomea 265, I-34136, Trieste, Italy    Giuseppe Legname    ELETTRA Laboratory, Sincrotrone Trieste S.C.p.A., I-34149, Basovizza, Trieste, Italy    Giuseppe Legname    Department o

Univ Fed Sao Carlos, Dept Phys Therapy, Lab Electrothermophototherapy, BR-13560 Sao Carlos, SP, Brazil  Univ Fed Sao Carlos, Postgrad Program Biotechnol, BR-13560 Sao Carlos, SP, Brazil  Univ Sao Paulo, Phys Inst Sao Carlos, Opt Grp, Sao Carlos, SP, Brazil  Massachusetts Gen Hosp, Wellman Ctr Photomed, Boston, MA 02114 USA  Univ Sao Paulo, Inst Phys, Lab Radiat Dosimetry & Med Phys, BR-05508 Sao Paulo, Brazil  Univ Fed Rio de Janeiro, BR-21941 Rio De Janeiro, Brazil  Harvard Univ, Sch Med, Dept Dermatol, Boston, MA 02115 USA  Tohoku Univ, Grad Sch Biomed Engn, Sendai, Miyagi 980, Japan  Harvard MIT Div Hlth Sci & Technol, Cambridge, MA USA



Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada; d.hirai@yahoo.com.  Pulmonary Function and Clinical Exercise Physiology Unit, Respiratory Division, Department of Medicine, Federal University of Sao Paulo, Sao Paulo, Brazil.  Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.  Division of Physical Therapy, University of Brasilia, Brasilia, Brazil.  Human Vascular Control Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada.  Queen's Muscle Physiology Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada; and.  Respiratory Investigation Unit, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.

Newcastle Univ, Inst Ageing & Hlth, Human Nutr Res Ctr, Newcastle Upon Tyne, England  Univ Warwick, Warwick Syst Biol Ctr, Coventry CV4 7AL, W Midlands, England  Univ Warwick, Warwick Med Sch, Coventry CV4 7AL, W Midlands, England  Univ Southampton, Fac Med, Southampton Gen Hosp, Southampton SO9 5NH, Hants, England  UCL Inst Child Hlth, Ctr Altitude Space & Extreme Environm Med, Portex Unit, London, England  UCL, Royal Free Hosp, Div Surg & Intervent Sci, London, England  Univ Hosp Southampton NHS Fdn Trust, Southampton Gen Hosp, Southampton, Hants, England  Southampton NIHR Resp Biomed Res Unit, Southampton, Hants, England

Univ Sao Paulo, Sch Phys Educ & Sport, Sao Paulo, Brazil  Harvard Med Sch, Sect Integrat Physiol & Metab, Joslin Diabet Ctr, Boston, MA USA  Univ Fed Sao Paulo, Biosci Dept, Santos, Brazil  Norwegian Univ Sci & Technol NTNU, Dept Circulat & Med Imaging, KG Jebsen Ctr Exercise Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, Dept Canc Res & Mol Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, PROMEC Core Facil Prote & Mod, Trondheim, Norway  Cent Norway Reg Hlth Author, Trondheim, Norway  Univ Toledo, Dept Physiol & Pharmacol, 2801 W Bancroft St, Toledo, OH 43606 USA  Univ Michigan, Dept Anesthesiol, Sch Med, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia

ISCIII, Ctr Biomed Network Res Rare Dis CIBERER, Valencia, Spain  Ctr Invest Energet Medioambientales & Tecnol CIEM, Regenerat Med Unit, Dept Basic Res, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn, Madrid, Spain  IIS FJD, Madrid, Spain  Univ Valencia, Dept Physiol, Fac Med, Valencia, Spain  Univ Valencia, Hosp Clin, Fdn Invest, Inst Invest INCLIVA, Valencia, Spain  Hosp del Mar, Serv Dermatol, Canc Res Program, IMIM Inst Hosp del Mar Invest Med, Barcelona, Spain  Hosp Santa Creu & Sant Pau, Dept Dermatol, Barcelona, Spain  Univ Valencia, Lab Neurobiol Comparada, Inst Cavanilles, CIBERNED, Valencia, Spain  Univ Freiburg, Med Ctr, Dept Dermatol, Freiburg, Germany



Calif State Polytech Univ Pomona, Dept Biol Sci, Pomona, CA 91768 USA  Hebei Univ, Coll Life Sci, Baoding 071000, Peoples R China  Western Univ Hlth Sci, Dept Basic Med Sci, Coll Osteopath Med Pacific, Pomona, CA 91766 USA  Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Dent Med, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Phys Med & Rehabil, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Neuromusculoskeletal Med Osteopath Manipulat, Pomona, CA 91766 USA

Unit of Muscular and Neurodegenerative Diseases, Bambino Gesu Children's Hospital, IRCCS, Viale San Paolo 15, 00146 Rome, Italy.  Rare and Complex Epilepsy Unit, Department of Neurosciences, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network EpiCARE, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Laboratory Medicine, Children's Hospital Bambino Gesu, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Neuroscience, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network on Rare and Complex Epilepsies EpiCARE, Piazza S. Onforio 4, 00165 Rome, Italy.

School of Public Health and UTHealth Consortium on Aging, University of Texas Health Science Center at Houston, Brownsville Campus, Brownsville, TX 78520, USA.  School of Medicine, South Texas Diabetes and Obesity Institute, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Host Pathogen Interactions and Population Health Program, Texas Biomedical Research Institute, San Antonio, TX 78227, USA.  Barshop Institute, The University of Texas Health Science Center of San Antonio, San Antonio, TX 78229, USA.  Secretaria de Salud de Tamaulipas, Reynosa 88630, Matamoros 87370 and Ciudad Victoria 87000, Mexico.  Biology Department, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Department of Health and Biomedical Sciences, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Unidad Academica Multidisciplinaria Reynosa-Aztlan, Universidad Autonoma de Tamaulipas Reynosa-Aztlan, Reynosa 88779, Mexico.  Department of Epidemiology, School of Public Health, Boston University, Bos

Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. irensro@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. lory_stanca@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. ancadinischiotu@yahoo.com.  Department of Biochemistry and Molecular Biology, Faculty of Biology, University of Bucharest, 91-95 Splaiul Independentei, district 5, Bucharest 050095, Romania. ancadinischiotu@yahoo.com.

Department of Environmental Medicine, University of Rochester Medical Center, Rochester, NY, 14642, USA.  Department of Psychology, Radford University, Radford, VA, 24142, USA.  Proteomics Core, University of Rochester Medical Center, Rochester, NY, 14642, USA.  Department of Earth Sciences, Dartmouth College, Hanover, NH, 03755, USA.  Department of Environmental Medicine, University of Rochester Medical Center, Rochester, NY, 14642, USA. deborah_cory-slechta@urmc.rochester.edu.

Onoriode Andrew Udi  Department of Human Anatomy Department, Achievers University Owo, Ondo State, Nigeria    John Chukwuma Oyem  Department of Human Anatomy, Novena University Ogume, Delta State, Nigeria  Department of Psychology, The Arctic University of Norway, Tromsø, Norway    Oladuni Abimbola Ebeye  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Lilian Ebite Chris-Ozoko  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Patrick Sunday Igbigbi  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Donald Uzowulu Olannye  Department of Environmental Health Sciences, University of Ibadan, Nigeria

Jing Brand Res Inst, Hubei Prov Key Lab Qual & Safety Tradit Chinese M, Daye, Hubei, Peoples R China  Harvard Med Sch, Brigham & Womens Hosp, Boston, MA 02115 USA  Soochow Univ, Dept Forens Med, Med Coll, Suzhou, Jiangsu, Peoples R China  Harvard Med Sch, Brigham & Womens Hosp, Dept Orthoped Surg, Boston, MA 02115 USA  NIAAA, Div Neurosci & Behav, NIH, Rockville, MD 20852 USA  NIAAA, Sect Mol Pharmacol & Toxicol, Lab Membrane Biochem & Biophys, NIH, Rockville, MD 20852 USA



Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Paediatrics, Lagos State University Teaching Hospital, Ikeja, Nigeria  Institute of Advanced Medical Research and Training, College of Medicine, University of Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria

Lunenfeld-Tanenbaum Research Institute, Mount Sinai Hospital, Toronto, Ontario M5T 3H7, Canada;  Department of Physiology, University of Toronto, Toronto, Ontario M5S 1A8, Canada; 3  Program in  Translational Medicine, Peter Gilgan Centre for Research and Learning, Hospital for Sick Children, Toronto,  Ontario M5G 0A4, Canada; 4  Genetics & Genome Biology, Hospital for Sick Children, Toronto, Ontario  M5G 2L3, Canada; and 5  Department of Obstetrics and Gynecology, University of Toronto, Toronto, Ontario  M5G 1E2, Canada

1  PGT, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004, Imphal.  2Assoc. Professor, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004,  Imphal.  3  Professor, Nephrology Unit, Department of Medicine, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004,  Imphal.  4  Professor, Department of Biochemistry, Regional Institute of Medical Sciences, Lamphelpat, Manipur, 795004, Imphal, India

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Harvard Med Sch, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, Boston, MA 02115 USA  Tel Aviv Univ, Sackler Sch Med, Dept Pathol, Tel Aviv, Israel  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Yale Univ, Sch Med, Dept Dermatol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Pathol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Immunobiol, New Haven, CT 06510 USA  Dana Farber Canc Inst, Dept Data Sci, Boston, MA 01225 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Dana Farber Canc Inst, Dept Biostat & Computat Biol, Boston, MA 02115 USA  MIT, Howard Hughes Med Inst, Dept Biol, Koch Inst, Cambridge, MA 02142 USA  MIT, Howard Hughes Med Inst, Dept Biol, Ludwig Ctr, Cambridge, MA 02142 USA

Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden.  Department of Anatomy, Physiology, and Biochemistry, Swedish University of Agricultural Sciences, Box 7011, SE-750 07 Uppsala, Sweden.  Department of Animal Environment and Health, Swedish University of Agricultural Sciences, Box 7068, SE-750 07 Uppsala, Sweden.  Department of Experimental Medicine, University of Copenhagen, The Panum Institute, Blegdamsvej 3B, DK-2200 Copenhagen N, Denmark.  Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden helena.wall@slu.se.



Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  MIT, Dept Biol, 77 Massachusetts Ave, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Broad Inst Harvard & MIT, Cambridge, MA USA  Massachusetts Gen Hosp, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Psychiat, Boston, MA 02115 USA  Icahn Sch Med Mt Sinai, Black Family Stem Cell Inst, New York, NY USA  Icahn Sch Med Mt Sinai, Dept Cell Dev & Regenerat Biol, New York, NY 10029 USA  Icahn Sch Med Mt Sinai, Dept Dermatol, New York, NY 10029 USA  Harvard Med Sch, Massachusetts Gen Hosp Res Inst, Ctr Syst Biol & Dept Radiol, Boston, MA 02115 USA  Harvard Med Sch, Massachusetts Gen Hosp, Cardiovasc Res Ctr, Boston, MA 02115 USA  Univ Hosp Wurzburg, Dept Internal Med 1, Wurzburg, Germany  Westlake Univ, Sch Life Sci, Hangzhou, Peoples R China  CNRS, Inst Genom Fonct, Montpellier, France  GenOway, Lyon, France

Washington Univ, Sch Med, Dept Neurol, Campus Box 8111,660 S Euclid Ave, St Louis, MO 63110 USA  Univ Milan, Fdn Ca Granda, IRCCS Osped Policlin, Neurol Unit,Dept Pathophysiol & Transplantat, Milan, Italy  Washington Univ, Sch Med, Div Biostat, St Louis, MO 63110 USA  Jackson Lab Genom Med, Farmington, CT 06032 USA  Washington Univ, Sch Med, Dept Med, St Louis, MO 63110 USA  Brescia Univ, Med Sch, Dept Clin & Expt Sci, Brescia, Italy  CEINGE Biotecnol Avanzate, Naples, Italy  Washington Univ, Sch Med, Hope Ctr Neurol Disorders, St Louis, MO 63110 USA  Univ Connecticut, Hlth Ctr, Dept Med & OB GYN, 263 Farmington Ave, Farmington, CT 06030 USA

Department of Orthopaedic Surgery, Washington University in St. Louis, MO, USA.  Shriners Hospitals for Children, St Louis, MO, USA.  Center of Regenerative Medicine, Washington University in St. Louis, MO, USA.  Department of Biomedical Engineering, Washington University in St. Louis, MO, USA.  Program in Physical Therapy, Washington University, St Louis, MO, USA.  Division of Endocrinology, Metabolism & Lipid Research, Washington University, St Louis, Missouri, USA.  Department of Neurology, Washington University in St. Louis, St Louis, MO, USA.



Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Beckman Institute for Advanced Science and Technology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA. Electronic address: cathchri@illinois.edu.

Robarts Research Institute, Western University, London, ON N6A 5C1, Canada.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Department of Medicine, Division of Clinical Immunology and Allergy, Western University, London, ON N6A 5A5, Canada.

Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA; University of Connecticut, Department of Marine Sciences, 1084 Shennecossett Road, Groton, CT 06340, USA. Electronic address: mdriscoll@mysticaquarium.org.  Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA.  Sea Research Foundation Inc., d/b/a Mystic Aquarium, 55 Coogan Boulevard, Mystic, CT 06355, USA; University of Connecticut, Department of Marine Sciences, 1084 Shennecossett Road, Groton, CT 06340, USA.

Univ Texas Southwestern Med Ctr Dallas, Dept Immunol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Mol Biol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Washington, Dept Pediat, Seattle, WA 98105 USA  Seattle Childrens Hosp, Seattle, WA 98105 USA  Univ Texas Southwestern Med Ctr Dallas, Howard Hughes Med Inst, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Microbiol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Pediat, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Cent Oklahoma, 100 N Univ Dr, Edmond, OK 73034 USA

Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark.  Neurobiology Research Unit, Copenhagen University Hospital, Rigshospitalet, Copenhagen, Denmark.  Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark.  Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, Denmark. chc@sund.ku.dk.

a  Wildlife Reproductive Centre, Taronga Conservation Society Australia, Dubbo, NSW, Australia  b  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Geelong, VIC, Australia  c  School of Biological Sciences, The University of Queensland, Brisbane, QLD, Australia  d  Department of Environment and Heritage Protection, Brisbane, QLD, Australia  e  Wildlife Biology Unit, School of Agriculture and Food Sciences, The University of Queensland, Gatton, QLD, Australia  f  Native Species Breeding Program (NSBP), Perth Zoo, South Perth, WA, Australia  g  Graham Centre for Agricultural Innovation & School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW, Australia  h  Department of Biomedical Sciences, University of Veterinary Medicine, Vienna, Austria  i  Wildlife Conservation and Science, Zoos Victoria, Parkville, VIC, Australia  j  Fowlers Gap Arid Zone Research Station, Centre of Ecosystem Science, School of Biological Earth and Environmental Sc

Univ Sao Paulo, Inst Biomed Sci, Dept Physiol & Biophys, Av Prof Lineu Prestes 1524, BR-05508000 Sao Paulo, SP, Brazil  Multidisciplinary Inst Cell Biol, Lab Neurophysiol, Calle 526 & Camino Gen Belgrano, RA-1900 La Plata, Buenos Aires, Argentina  Univ Sao Paulo, Inst Biomed Sci, Dept Anat, Av Prof Lineu Prestes 2415, BR-05508900 Sao Paulo, SP, Brazil  Univ Sao Paulo, Sch Med Ribeirao Preto, Dept Physiol, Av Bandeirantes 3900, BR-14049900 Ribeirao Preto, SP, Brazil  Ohio Univ, Edison Biotechnol Inst, Konneker Res Ctr 206A, Athens, OH 45701 USA  Ohio Univ, Heritage Coll Osteopath Med, Konneker Res Ctr 206A, Athens, OH 45701 USA



Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany. gellner@uni-bonn.de.  Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany.  Institute of Nutritional Science, University of Potsdam, 14558 Nuthetal, Potsdam, Germany.  Core Facility Mass Spectrometry, Institute of Biochemistry and Molecular Biology, Medical Faculty, University of Bonn, Bonn, Germany.  Institute of Molecular Psychiatry, Medical Faculty, University of Bonn, 53127, Bonn, Germany.  Institute of Physiology II, University Bonn, Medical Faculty, Nussallee 11, 53115, Bonn, Germany. vstein@uni-bonn.de.

Division of Immunobiology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 2Immunology Graduate Program, Cincinnati Children’s Hospital Medical Center and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 3Department of Infectious Diseases and Microbiology, University of Lübeck, Lübeck, Germany. 4Division of Allergy and Immunology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 5Institute of Nutritional Medicine, University Hospital Schleswig-Holstein, Campus Lübeck, Lübeck, Germany. 6Section on Integrative Physiology and Metabolism, Joslin Diabetes Center, Boston, Massachusetts, USA. 7Institute for Diabetes and Obesity, Helmholtz Diabetes Center and German Center for Diabetes Research (DZD), Helmholtz Zentrum München, Neuherberg, Germany. 8Research Institute for Biomedical Sci

Cyclotron/Radiochemistry Unit, Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, 91120, Jerusalem, Israel.  Cyclotron/Radiochemistry Unit, Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, 91120, Jerusalem, Israel. ofer.shamni@mail.huji.ac.il.  Synektik SA, Warsaw, Poland.  Department of Pharmacology, Faculty of Medicine and University Hospital Cologne, University of Cologne, Gleueler Strasse 24, 50931, Cologne, Germany.

Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol Endocrinol & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Preempt Med & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Dokkyo Med Univ, Saitama Med Ctr, Dept Diabet Endocrinol & Hematol, 2-1-50 Minami Koshigaya, Koshigaya, Saitama 3438555, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol RCAST, Labs Syst Biol & Med LSBM, Tokyo 1538904, Japan  Tokyo Med & Dent Univ, Med Res Inst, Dept Dev & Regenerat Biol, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Gunma Univ, Biosignal Genome Resource Ctr, Inst Mol & Cellular Regulat, Lab Genome Sci, 3-39-15 Showa Machi, Maebashi, Gunma 3718512, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol & Cellular Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Med & Bioregulatory Sci, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan

Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States. Electronic address: breanna.n.harris@ttu.edu.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States; Center for Molecular and Behavioral Neuroscience, Rutgers, The State University of New Jersey, Newark, NJ, United States.  Department of Pathology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States; Department of Neurology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States.  Department of Psychology, Louisiana State University, Baton Rouge, LA, United States.

Helmholtz Diabet Ctr HMGU, Mol Endocrinol, Ingolstadter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, IDO, Ingolstadter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, Klopferspitz 18, D-82152 Martinsried, Germany  Univ Freiburg, Univ Med Ctr, Ctr Chron Immunodeficiency, D-79106 Freiburg, Germany  Univ Freiburg, Fac Biol, D-79106 Freiburg, Germany  Salk Inst Biol Studies, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  HHMI, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  Charite, Cardiovasc & Metab Sci, Robert Rossle Str 10, D-13125 Berlin, Germany  Charite, DZHK German Ctr Cardiovasc Res, Robert Rossle Str 10, D-13125 Berlin, Germany  Max Delbruck Ctr Mol Med Helmholtz Assoc MDC, Berlin Inst Hlth, Robert Rossle Str 10, D-13125 Berlin, Germany  Ludwig Maximilians Univ Munchen LMU, Gene Ctr, Feodor Lynen Str 25, D-81377 Munich, Germany

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America. Electronic address: kodavanti.urmila@epa.gov.

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Sci & Technol China, Sch Life Sci, CAS Key Lab Brain Funct & Dis, Hefei 230027, Peoples R China  Inst Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Univ Amsterdam, Ctr Neurosci, Swammerdam Inst Life Sci, Inst Life Sci,Brain Plastic Grp, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Sch Environm & Biol Sci, Dept Anim Sci, New Brunswick, NJ 08901 USA

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Univ Sci & Technol China, CAS Key Lab Brain Funct & Dis, Sch Life Sci, Hefei 230027, Peoples R China  Tongji Univ, Sch Med, Ctr Translat Neurodegenerat & Regenerat Therapy, Shanghai Tenth Peoples Hosp, Shanghai 200072, Peoples R China  Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Amsterdam, Brain Plast Grp, Swammerdam Inst Life Sci, Ctr Neurosci, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Dept Anim Sci, Sch Environm & Biol Sci, New Brunswick, NJ 08901 USA  Univ Calif San Francisco, Neurosci Grad Program, San Francisco, CA 94158 USA

Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan.  Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Master's School of Medical Sciences, Graduate School of Comprehensive Human Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Center for Research in Isotopes and Environmental Dynamics (CRiED), University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan. Electronic address: happyhusband@nagalabo.jp.



Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of In Vivo Pharmacology Services, The Jackson Laboratory, Sacramento, CA, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Institute for Neuroscience, University of Texas at Austin, Austin, TX, USA.  Department of Integrative Biology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of Neurology, University of Texas at Austin, Austin, TX, USA.  Division of Pharmacology and Toxicology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA. Electronic address: curley@utexas.edu.

Xi An Jiao Tong Univ, Affiliated Hosp 2, Natl & Local Joint Engn Res Ctr Biodiag & Biother, 157,West 5th Rd, Xian 710004, Shaanxi, Peoples R China  Shaanxi Prov Clin Res Ctr Hepat & Splen Dis, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Affiliated Hosp 2, Dept Gen Surg, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Minist Educ, Key Lab Environm & Dis Related Gene, Xian, Shaanxi, Peoples R China  Xi An Jiao Tong Univ, Affiliated Hosp 2, Dept Pathol, Xian, Shaanxi, Peoples R China

Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, 94720, USA.  Department of Psychiatry and Behavioral Sciences, University of California, SanFrancisco, San Francisco, CA, 94143, USA.  Department of Radiology & Biomedical Imaging, University of California, San Francisco, San Francisco, CA, 94143, USA.  Department of Psychiatry and Behavioral Sciences, University of California, San Francisco, San Francisco, CA, 94143, USA.  Division of Biostatistics, Department of Population Health Sciences, Weill Cornell Medicine, New York, NY, 10065, USA.  Department of Molecular, Cellular, and Developmental Biology, University of California, Los Angeles, Los Angeles, CA, 90095, USA.  Department of Computer Science, University of Arizona, Tucson, AZ, 85721, USA.  Department of Psychiatry, Columbia University, New York, NY, 10027, USA.  Department of Statistics and Department of Medical Genetics, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.  Canadian Institute for Advance

Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA. graham_diering@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. graham_diering@med.unc.edu.

Amer Univ Beirut, Dept Biochem & Mol Genet, Med Ctr, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Coll Pharm, Omaha, NE 68198 USA  Texas Tech Univ, Hlth Sci Ctr, Dept Pharmaceut Sci, Jerry H Hodge Sch Pharm, Amarillo, TX 79106 USA  Amer Univ Beirut, Dept Biol, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, UNMC Ctr Drug Discovery, Omaha, NE 68198 USA  Amer Univ Beirut, Med Ctr, Neurogenet Program, AUBMC Special Kids Clin,Div Pediat Neurol,Dept Pe, Beirut 11072020, Lebanon  Amer Univ Beirut, Neurogenet Program, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Pediat, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Adolescent Med, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Biochem, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon



Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Omics and Systems Biology, Graduate School of Medical and Dental Sciences, Niigata University, 757 Ichibancho, Asahimachi-dori, Chuo-ku, Niigata 951-8510, Japan.  Institute for Advanced Biosciences, Keio University, 246-2 Mizukami, Kakuganji, Tsuruoka, Yamagata 997-0052, Japan.  Department of Molecular and Cellular Biology, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Biological Sciences, Graduate School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan.  Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan. Electronic address: kubota@bioreg.kyushu-u.ac.jp.

Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. katja.j.rasanen@jyu.fi.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. katja.j.rasanen@jyu.fi.  Department of Biological and Environmental Science, University of Jyvaskyla, Survontie 9C, 40014, Jyvaskyla, Finland. katja.j.rasanen@jyu.fi.

Vet Affairs Med Ctr, Ralph H Johnson Dept, Res Serv, Charleston, SC 29403 USA  Med Univ South Carolina, Dept Pathol & Lab Med, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Psychiat & Behav Sci, Charleston, SC 29425 USA  Med Univ South Carolina, Charleston Alcohol Res Ctr, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Comparat Med, Charleston, SC 29425 USA  Med Univ South Carolina, MUSCNA VA Vet Diagnost Lab, Charleston, SC 29425 USA  Ohio State Univ, Dept Biomed Educ & Anat, Columbus, OH 43210 USA  Med Univ South Carolina, Hollings Canc Ctr, Charleston, SC 29425 USA

Leiden Univ, Leiden Inst Chem, Dept Mol Physiol, Leiden, Netherlands  Virginia Commonwealth Univ, Dept Pharmacol & Toxicol, Richmond, VA USA  NIAAA, Lab Behav & Genom Neurosci, NIH, Bethesda, MD USA  NIAAA, Lab Physiol Studies, NIH, Bethesda, MD USA  Univ Calgary, Hotchkiss Brain Inst, Calgary, AB, Canada  Leiden Univ, Leiden Acad Ctr Drug Res, Div Syst Biomed & Pharmacol, Analyt Biosci & Metabol, Leiden, Netherlands  Scripps Res Inst, Dept Chem Physiol, La Jolla, CA USA  NIAAA, Lab Cardiovasc Physiol & Tissue Injury, NIH, Bethesda, MD USA  Virginia Polytech Inst & State Univ, Sch Neurosci, Blacksburg, VA 24061 USA  Oncode Inst, Leiden, Netherlands  Leiden Univ, Leiden Inst Chem, Bioorgan Synth, Leiden, Netherlands  Pivot Pk Screening Ctr BV, Oss, Netherlands  F Hoffman La Roche Ltd, Roche Innovat Ctr Basel, Basel, Switzerland  Virginia Commonwealth Univ, Dept Med Chem, Richmond, VA USA

CSIC UAM, Inst Invest Biomed IIB Alberto Sols, Arturo Duperier 4, Madrid 28029, Spain  Hosp Univ Santa Cristina, Inst Invest Sanitaria Princesa, Liver Res Unit, Amadeo Vives 2, Madrid 28009, Spain  Inst Fisiol Expt IFISE CONICET, Suipacha 570, RA-2000 Rosario, Santa Fe, Argentina  IBV CSIC, Inst Biomed Valencia, Jaume Roig 11, Valencia 46010, Spain  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Monforte Lemos 3-5, Madrid 28029, Spain  Ctr Invest Biomed Red Enfermedades Hepat & Digest, Monforte Lemos 3-5, Madrid 28029, Spain  Univ Calif San Diego, Dept Med, 9500 Gilman Dr, La Jolla, CA 92093 USA

Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden. thao_duy.nguyen@food.lth.se.  Laboratory of Nutritional Biochemistry, Department of Applied Biosciences, Graduate School of Bioagricultural Sciences, Nagoya University, Aichi, Japan.  Department of Gastroenterology and Hepatology, Fujita Health University, Aichi, Japan.  Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden.  MTM Research Centre, School of Science and Technology, Orebro University, Orebro, Sweden.  Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand.

Department of Pathology, University of Michigan, Ann Arbor, MI, United States.  Mary H Weiser Food Allergy Center, University of Michigan, Ann Arbor, MI, United States.  Division of Allergy and Immunology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, University of Michigan, Ann Arbor, MI, United States.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, St. Louis, MO, United States.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI, United States.  Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH, United States.  Division of Immunobiology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Center for Inflammation and Tolerance, Cincinnati Children's Medical Center, Cincinnati, OH, United States.



Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil; Facultad de Ciencias Agropecuarias y Recursos Naturales, Programa de Medicina Veterinaria y Zootecnia, Universidad de los Llanos, Villavicencio, Colombia.  Universidade de Santo Amaro, Sao Paulo, SP, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil.  Programa de Pos-Graduacao em Biofotonica Aplicada as Ciencias da Saude, Universidade Nove de Julho, Sao Paulo, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil. Electronic address: lfelicio@usp.br.

Division of Oral Medicine and Pathology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Advanced Research Promotion Center, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Molecular Epidemiology and Disease Control, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Periodontology and Endodontology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Pediatric Dentistry, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Rare Cancer Research, National Cancer Center Research Institute, Tokyo, Japan.  Department of Peptidomics, Sasaki Institute, Tokyo, Japan.

Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany. Electronic address: konstanze.plaschke@med.uni-heidelberg.de.  Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany.  Department of Internal Medicine, Laboratory Medicine, University of Heidelberg, Im Neuenheimer Feld 671, D-69120 Heidelberg, Germany.  Department of Pathology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 224, D-69120 Heidelberg, Germany.

Helmholtz Ctr Munich HMGU, Inst Diabet & Obes IDO, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Helmholtz Ctr Munich HMGU, Inst Diabet & Canc IDC, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, D-82152 Munich, Germany  HMGU, ICB, Ingolstaedter Landstr 1, D-85764 Munich, Germany  TUM, Dept Informat, Boltzmannstr 3, D-85748 Munich, Germany  TUM, Sch Life Sci Weihenstephan, Maximus Von Imhof Forum 3, D-85354 Munich, Germany  Northwestern Univ, Feinberg Sch Med, Robert H Lurie Comprehens Canc Ctr, Div Endocrinol Metab & Mol Med,Dept Med, Chicago, IL 60611 USA  Jesse Brown VA Med Ctr, Chicago, IL 60612 USA  Tech Univ Muenchen, Sch Life Sci Weihenstephan, Metabol Programming, Gregor Mendel Str 2, D-85354 Munich, Germany

Center for Integrative Brain Research, Seattle Children's Research Institute , Seattle, Washington 98101.  Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, Washington 98121; Department of Pediatrics, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Neurological Surgery, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, Washington 98195.

Johns Hopkins Univ, Sch Med, Dept Physiol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Ctr Metab & Obes Res, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pathol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pediat, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Anesthesiol & Crit Care Med, Baltimore, MD 21205 USA  Univ Maryland, Sch Med, Dept Physiol, Baltimore, MD 21201 USA  Johns Hopkins Univ, Sch Med, Inst Basic Biomed Sci, Baltimore, MD USA  NIDDK, Kidney Dis Branch, NIH, Bethesda, MD 20892 USA  Georgetown Univ, Dept Human Sci, Washington, DC USA  Pfizer Inc, Cambridge, MA USA  NIH, Ctr Sci Review, Bldg 10, Bethesda, MD 20892 USA  Univ Alabama Birmingham, Sch Med, Dept Anesthesiol & Perioperat Med, Birmingham, AL USA

Colegio Frontera Sur ECOSUR, Dept Sustainabil Sci, Av Centenario Km 5-5, Chetmal 77014, Quintana Roo, Mexico  Univ Autonoma Campeche, Inst Ecol Pesqueria & Oceanog Golfo Mexico EPOMEX, Campus 6,Av Heroes Nacozari 480, Campeche 24070, Campeche, Mexico  Univ Autonoma Campeche, Ctr Estudios Desarrollo Sustentable & Aprovechami, Av Heroes Nacozari 480, Campeche 24070, Campeche, Mexico  Colegio Frontera Sur ECOSUR, Dept Systemat & Aquat Ecol, Av Centenario Km 5-5, Chetmal 77014, Quintana Roo, Mexico

Dalia & David Arabov Endocrinol & Diabet Res Ctr, Div Endocrinol Diabet & Metab, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat, Tel Hashomer, Israel  Tel Aviv Univ, Sackler Sch Med, IL-6997801 Tel Aviv, Israel  Sheba Med Ctr, Endocrinol Labs, Tel Hashomer, Israel  Sheba Med Ctr, Endocrine Canc Genom Ctr, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Neonatol, Tel Hashomer, Israel  Sheba Med Ctr, Dept Obstet & Gynecol, Tel Hashomer, Israel  Hebrew Univ Jerusalem, Robert H Smith Fac Agr Food & Environm, Inst Biochem Food & Environm, Rehovot, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat Intens Care, Tel Hashomer, Israel

Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada; Robarts Research Institute, Western University, London, ON N6A 5B7, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Evergrande Center for Immunologic Diseases, Harvard Medical School and Brigham and Women's Hospital, Boston, MA 02115, USA.  Robarts Research Institute, Western University, London, ON N6A 5B7, Canada; Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Laboratoire d'Immunologie and INSERM U932, PSL University, Institut Curie, 75248 Paris Cedex 5, France.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada; Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada; 



Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Ecology, Swedish University of Agricultural Sciences, Almas Ale 8, 75007, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department Sensory and Sensorimotor Systems, Max Planck Institute for Biological Cybernetics, Max-Planck-Ring 8, 72076, Tubingen, Germany.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland.  Department of 

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Univ, Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Swiss Fed Inst Technol, Inst Mol Hlth Sci, CH-8093 Zurich, Switzerland  Natl Taiwan Univ, Coll Med, Dept Biomed Engn, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Engn, Taipei 100, Taiwan  Rockefeller Univ, Electron Microscopy Resource Ctr, New York, NY 10065 USA  Howard Hughes Med Inst, Janelia Res Campus, Ashburn, VA 20147 USA  Harvard Med Sch, Joslin Diabet Ctr, Sect Integrat Physiol & Metab, Boston, MA 02215 USA  Natl Taiwan Univ Hosp, Dept Dermatol, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Taipei 100, Taiwan  Natl Taiwan Univ, Res Ctr Dev Biol & Regenerat Med, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Grad Inst Clin Med, Taipei 100, Taiwan  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA.  Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA; Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Kresge Hearing Research Institute and Department of Otolaryngology - Head and Neck Surgery, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: adae@umich.edu.

Oak Ridge Institute for Science and Education, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Cardiopulmonary Immunotoxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Neuroendocrine Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Reproductive and Developmental Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.

Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany.  Institute of Medical Microbiology, Jena University Hospital, 07743 Jena, Germany.  Georg Speyer Haus, Institute for Tumor Biology and Experimental Therapy, 60596 Frankfurt am Main, Germany.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany Faculty of Medicine, Friedrich Schiller University, 07743 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, 75 Francis St, Boston, MA 02115 USA  Harvard Med Sch, Brigham & Womens Hosp, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Stanford Univ, Dept Pathol, Stanford, CA 94305 USA  MIT, Howard Hughes Med Inst, Dept Biol, Cambridge, MA USA  MIT, Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Ohio State Univ, Dept Neurol, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Comprehens Canc Ctr, Pelotonia Inst Immunooncol, Columbus, OH 43210 USA  Polish Acad Sci, Inst Phys Chem, Int Eye Res, Warsaw, Poland  Westlake Univ, Sch Life Sci, Key Lab Growth Regulat & Translat Res Zhejiang Pr, Hangzhou, Peoples R China  Westlake Lab Life Sci & Biomed, Hangzhou, Peoples R China  Inst Basic Med Sci, Westlake Inst Adv Study, Lab Syst Immunol, Hangzhou, Peoples R China  Genentech Inc, 1 DNA Way, San Francisco, CA 94080 USA  Sunnybrook 

Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA.  Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism, Joan and Sanford I. Weill Department of Medicine, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Department of Medicine, Division of Endocrinology, Stanford University, Stanford, CA, USA; VA Palo Alto Health Care System, Palo Alto, CA 94305, USA.  Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA; Department of Bioengineering, Stanford University, Stanford, CA 94305, USA; Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA; Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism



Environmental Health Science and Research Bureau, Health Canada, Ottawa, Ontario, K1A 0K9, Canada.  Biologic and Radiopharmaceutical Drugs Directorate, Centre for Biologics Evaluation, Health Canada, Ottawa, Ontario, K1A 0K9, Canada.  Environmental Health Science and Research Bureau, Health Canada, Ottawa, Ontario, K1A 0K9, Canada; Department of Biochemistry, Microbiology and Immunology, Faculty of Medicine, University of Ottawa, Ottawa, Ontario, K1H 8M5, Canada. Electronic address: errol.thomson@canada.ca.

Departments of Endocrinology, Diabetes and Metabolism, Fujita Health University Graduate School of Medicine, Toyoake 470-1192, Japan.  Department of Endocrinology, Hekinan City Hospital, Hekinan 447-8502, Japan.  Department of Clinical Oncology and Chemotherapy, Nagoya University Hospital, Nagoya 466-8550, Japan.  Department of Endocrinology, Research Institute of Environmental Medicine, Nagoya University, Nagoya 464-8601, Japan.  Department of Endocrinology, Nagoya University Graduate School of Medicine, Nagoya 466-8550, Japan.  Division of Diabetes, Department of Internal Medicine, Aichi Medical University School of Medicine, Nagakute 480-1195, Japan.  The Division of Diabetes, Clinical Nutrition and Endocrinology, Kansai Electric Power Hospital, Osaka 553-0003, Japan.  Yutaka Seino Distinguished Center for Diabetes Research, Kansai Electric Power Medical Research Institute, Kobe 650-0047, Japan.  Department of Diabetes, Endocrinology and Metabolism, Gifu University Graduate School of Medicine, Gifu 501-119

VIB, Ctr Inflammat Res, B-9000 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9000 Ghent, Belgium  Univ Ghent, Ghent Gut Inflammat Grp GGIG, B-9000 Ghent, Belgium  Univ Ghent, Dept Rheumatol, B-9000 Ghent, Belgium  Katholieke Univ Leuven, Dept Chron Dis & Metab Endocrinol, Leuven, Belgium  Chiba Univ, Grad Sch Med, Dept Immunol, Chiba, Japan  VIB, Ctr Med Biotechnol, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Cytokine Receptor Lab CRL, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Translat Nucl Receptor Res Lab, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium

VIB Ctr Inflammat Res, Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, Ghent, Belgium  Tech Univ Dresden, Inst Clin Chem & Lab Med, Dept Clin Pathobiochem, Dresden, Germany  Tech Univ Dresden, DFG Res Ctr, Dresden, Germany  Tech Univ Dresden, Cluster Excellence Regenerat Therapies Dresden, Dresden, Germany  Univ Eastern Finland, Inst Biomed, Kuopio, Finland  Univ Antwerp, Dept Biomed Sci, Univ Pl, Antwerp, Belgium  VIB Ctr Canc Biol, Ctr Canc Biol, Metabol Expertise Ctr, Leuven, Belgium  Katholieke Univ Leuven, Metabol Expertise Ctr, Dept Oncol, Leuven, Belgium  VIB Ctr Med Biotechnol, Translat Nucl Receptor Res Lab, Ghent, Belgium  Univ Ghent, Dept Biomol Med, Ghent, Belgium

VIB, VIB Ctr Inflammat Res, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9052 Ghent, Belgium  Univ Eastern Finland, Inst Biomed, Kuopio 70210, Finland  Univ Ghent, Dept Basic & Appl Med Sci, B-9000 Ghent, Belgium  Vrije Univ Brussel VUB, Liver Cell Biol Res Grp, B-1090 Brussels, Belgium  Inst Gulbenkian Ciencias, P-2780156 Oeiras, Portugal  Friedrich Schiller Univ, Jena Univ Hosp, Dept Anesthesiol & Intens Care Med, D-07743 Jena, Germany  Jena Univ Hosp, Inst Infect Dis & Infect Control, Dept Anesthesiol & Intens Care Med, D-07749 Jena, Germany  Jena Univ Hosp, Ctr Sepsis Control & Care, D-07749 Jena, Germany  Katholieke Univ Leuven, Dept Oncol, Lab Angiogenesis & Vasc Metab, VIB Ctr Canc Biol,VIB, B-3000 Leuven, Belgium  Katholieke Univ Leuven, Leuven Canc Inst LKI, VIB, VIB Ctr Canc Biol, B-3000 Leuven, Belgium  Aarhus Univ, Dept Biomed, Lab Angiogenesis & Vasc Heterogene, DK-8000 Aarhus, Denmark  Sun Yat Sen Univ, Zhongshan Ophthalm Ctr, State Key Lab Ophthalmol, Guangzhou, Guangdong, Peoples

Neuroscience Graduate Program, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Hotchkiss Brain Institute, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Mathison Centre for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Departments of Cell Biology & Anatomy and Psychiatry, Cumming School of Medicine, University of Calgary, Calgary, AB, T2N 4N1, Canada.  Department of Psychology, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.

Creighton Univ, Sch Med, Dept Biomed Sci, Omaha, NE 68178 USA  Creighton Univ, Sch Med, Dept Pharmacol & Neurosci, Omaha, NE USA  Univ Magdeburg, Med Fac, Inst Anat, Magdeburg, Germany  Boys Town Natl Res Hosp, Dev Auditory Physiol, Omaha, NE 68131 USA  Ulm Univ, Sch Med, Neurol Dept, Clin Neuroanat Sect, Ulm, Germany  Ulm Univ, Sch Med, Neurol Dept, Ctr Biomed Res,Clin Neuroanat Sect, Helmholtzstr 8-1, D-89081 Ulm, Germany  Univ Minnesota, Dept Speech Language Hearing Sci, Minneapolis, MN USA

Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Division of Cancer Pathophysiology, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Cellular Function Analysis, Research Promotion Headquarters, Fujita Health University, 1-98 Dengakugakubo, Kutsukake-Cho, Toyoake, Aichi, 470-1192, Japan.  Institute for Advanced Life Sciences, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Laboratory of Biofunctional Science, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Department of Immune Medicine, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 14

Department of Pharmacy, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.  Department of Pharmacology, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Hotchkiss Brain Institute and Mathison Center for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, Alberta, Canada.  Department of Cell Biology and Anatomy & Psychiatry, University of Calgary, Calgary, Alberta, Canada.  Department of Pharmacology, Faculty of Pharmacy, Ziauddin University, Karachi, Pakistan.  Department of Psychiatry, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Department of Chemistry, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  MIT, Dept Biol, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Dermatol, Cutaneous Biol Res Ctr, Charlestown, MA USA  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Univ Fed Minas Gerais, Inst Biol Sci, Belo Horizonte, MG, Brazil  Boston Childrens Hosp, Stem Cell Program, Boston, MA USA  Boston Childrens Hosp, Div Hematol Oncol, Boston, MA USA  Harvard Med Sch, Dana Farber Canc Inst, Boston, MA 02115 USA  Howard Hughes Med Inst, Chevy Chase, MD USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pharmacol, CRID, Ribeirao Preto, Brazil



Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Laboratoire d'Ethologie Experimentale et Comparee, LEEC, Universite Sorbonne Paris Nord, UR 4443, 93430 Villetaneuse, France. Electronic address: cedric.zimmer@univ-paris13.fr.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Cornell Lab of Ornithology, Ithaca, NY 14850, USA.  Department of Biology, Franklin and Marshall College, Lancaster, PA 17604, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA; Department of Biology, University of Oklahoma, Norman, OK 73019, USA.  Biological Sciences, University of Alaska Anchorage, Anchorage, AK 99508, USA.  Department of Biological Sciences, Towson University, Towson, MD 21252, USA.

Charles Univ Prague, Dept Pathol Physiol, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Neurodegenerat Disorders, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Dept Physiol, Fac Med, Plzen, Czech Republic  Charles Univ Prague, Mitochondrial Lab, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Tumor Biol, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Dept Biol, Fac Med Pilsen, Plzen, Czech Republic  Charles Univ Prague, Lab Prote, Biomed Ctr, Fac Med Pilsen, Plzen, Czech Republic

Consejo Nacl Invest Cient & Tecn, CCT CENPAT, Ctr Estudio Sistemas Marinos CESIMAR, Blvd Brown 2915,U9120ACV, Puerto Madryn, Chubut, Argentina  Oregon State Univ, Marine Mammal Inst, Dept Fisheries & Wildlife, Geospatial Ecol Marine Megafauna Lab, 2030 SE Marine Sci Dr, Newport, OR 97365 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Univ Nacl Patagonia, Blvd Brown 3150,U9120ACV, Puerto Madryn, Chubut, Argentina  Alfred Wegener Inst, Chem Okol, Helmholtz Zentrum Polar & Meeresforsch, Handelshafen 12, D-27570 Bremerhaven, Germany  George Mason Univ, 1500 Remount Rd, Front Royal, VA 22630 USA  Smithsonian Mason Sch Conservat, 1500 Remount Rd, Front Royal, VA 22630 USA  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376,U9120ACV, Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Karen C Drayer Wildlife Hlth Ctr, Sch Vet Med, 1089 Vet Med Dr,VM3B Ground Floor, Davis, CA 95616 USA  No Arizona Univ, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86011 USA

University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada. Electronic address: cbottin@uwo.ca.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada.  Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada; University of Western Ontario, Department of Psychology, 1151 Richmond St., London, Ontario N6A 5C2, Canada.

SeaWorld Pk & Entertainment Inc, SeaWorld & Busch Gardens Species Preservat Lab, San Diego, CA 92109 USA  Inst Conservat Res, San Diego Zoo Global, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWorld Calif, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWord Texas, San Diego, CA USA  SeaWorld Pk & Entertainment Inc, SeaWorld Florida, Orlando, FL USA  SeaWorld Pk & Entertainment Inc, Orlando, FL USA  Taronga Conservat Soc Australia, Sydney, NSW, Australia

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Division of Intramural Research, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, NC 27709, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA. Electronic address: kodavanti.urmila@epa.gov.

Sun Yat Sen Univ, Dept Anat, Zhongshan Sch Med, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Guanghua Sch Stomatol, Guangzhou 510080, Guangdong, Peoples R China  Guangzhou Brain & Psychiat Hosp, Guangzhou, Guangdong, Peoples R China  Key Lab High Performance Comp Guangdong Prov, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Sch Pharmaceut Sci, Res Ctr Drug Discovery, Guangzhou 510080, Guangdong, Peoples R China  Sun Yat Sen Univ, Sch Pharmaceut Sci, Inst Human Virol, Guangzhou 510080, Guangdong, Peoples R China

Univ N Carolina, Eshelman Sch Pharm, Div Mol Pharmaceut, Chapel Hill, NC 27599 USA  N Carolina State Univ, Dept Chem & Biomol Engn, Raleigh, NC 27695 USA  Univ N Carolina, Dept Chem, CB 3290,257 Caudill, Chapel Hill, NC 27599 USA  Univ N Carolina, Lineberger Comprehens Canc Ctr, Chapel Hill, NC 27599 USA  Univ Michigan, Dept Chem Engn, NCRC B28 G102E, Ann Arbor, MI 48109 USA  Oregon Hlth & Sci Univ, Dept Pharmaceut Sci, 2730 SW Moody Ave,Mail Code CL5CP, Portland, OR 97201 USA  Merck & Co Inc, Preclin Dev, West Point, PA 19486 USA



State Key Laboratory of Agrobiotechnology, College of Biological Sciences, China Agricultural University, Beijing 100193, China.  Guizhou Provincial Key Laboratory of Pathogenesis and Drug Research on Common Chronic Diseases, Department of Physiology, College of Basic Medicine, Guizhou Medical University, Guiyang, Guizhou Province 550025, China.  Key Laboratory of Ministry of Education for Conservation and Utilization of Special Biological Resources in the Western China, College of Life Science, Ningxia University, Yinchuan 750021, China.

Univ Genoa, Sch Med & Pharmaceut Sci, Med Chem Sect, Dept Pharm, Viale Benedetto 15,3, I-16132 Genoa, Italy  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Gen Pathol, Dept Expt Med, Via LB Alberti 2, I-16132 Genoa, Italy  Maastricht Univ, Sch Mental Hlth & Neurosci MHeNS, Dept Psychiat & Neuropsychol, Univ Singel 50, NL-6229 ER Maastricht, Netherlands  Columbia Univ, Taub Inst Res Alzheimers Dis & Aging Brain, Dept Pathol & Cell Biol, New York, NY 10032 USA  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Pharmacol & Toxicol, Dept Pharm, Viale Cembrano 4, I-16147 Genoa, Italy  Inst Biomed Technol & Natl Res Council, Via Fratelli Cervi 93, I-20090 Segrate, MI, Italy  Univ Genoa, Ctr Excellence Biomed Res, Viale Benedetto 15,9, I-16132 Genoa, Italy

University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy. Electronic address: silvia.franzellitti@unibo.it.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy.  Department of Environmental Science, Baylor University, Waco, TX 76798, USA.  Department of Chemistry and Biochemistry, Baylor University, Waco, TX 76798, USA.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy.

Univ Lausanne, Dept Pharmacol & Toxicol, Lausanne, Switzerland  Univ Fribourg, Dept Med Physiol, Fribourg, Switzerland  Univ Basel, Dept Pharmaceut Sci, Basel, Switzerland  Aarhus Univ, Dept Biomed, Aarhus, Denmark  INSERM, Paris, France  Univ Lausanne, Natl Ctr Competence Res Kidney Control Homeostasi, Lausanne, Switzerland  Univ Lausanne, Electron Microscopy Facil, Lausanne, Switzerland  Univ Lausanne, Dept Plant Mol Biol, Lausanne, Switzerland  Univ Lausanne, Ophthalm Hosp Jules Gonin, Lausanne, Switzerland



Univ Modena & Reggio Emilia, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Modena, Italy  Univ Modena & Reggio Emilia, Int PhD Sch Clin & Expt Med CEM, Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Modena, Italy  Azienda Osped Univ Modena, Dept Med Specialties, Modena, Italy  Univ Modena & Reggio Emilia, Dept Life Sci, Modena, Italy  Azienda Osped Univ Modena, Dept Lab Med & Pathol Anat, NOCSAE, Modena, Italy  Azienda Unita Sanit Locale IRCCS Reggio Emilia, Dept Obstet & Gynaecol, ASMN, Fertil Ctr, Modena, Italy  Univ Hosp Munster, Cent Lab Facil, Munster, Germany  Univ Tours, IFCE, CNRS, INRA, F-37380 Nouzilly, France  Univ Parma, Dept Med & Surg, Unit Neurosci, Parma, Italy

Univ Modena & Reggio Emilia, NOCSAE, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Via P Giardini 1355, I-41126 Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Via G Campi 287, I-41125 Modena, Italy  Univ Parma, Dept Neurosci, Via Voltuno 39-E, I-43125 Parma, Italy  Azienda USL NOCSAE, Dept Lab Med & Pathol Anat, Via P Giardini 1355, I-41126 Modena, Italy  Alma Mater Univ Bologna, S Orsola Malpighi Hospital, Ctr Appl Biomed Res CRBA, Endocrinol Unit,Dept Med & Surg Sci, Via G Massarenti 9, I-40138 Bologna, Italy  Azienda USL NOCSAE, Dept Med Endocrinol Metab & Geriatr, Via P Giardini 1355, I-41126 Modena, Italy

Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Centre de Recherches en Cancerologie de Toulouse (CRCT), INSERM Unite Mixte de Recherche UMR-1037, CNRS Equipe de Recherche Labellisee ERL5294, Universite de Toulouse, Toulouse, France.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Computational Chemistry, Janssen Research & Development, Janssen Pharmaceutica N. V., Turnhoutseweg 30, B-2340, Beerse, Belgium.  Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. Felix.Busque@uab.cat.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Bioinformatics, ESCI-Universitat Pompeu Fabra, Passeig Pujades 1, 08003, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Centre de Recherches Sur La Cognition Animale (CRCA), Centre de Biologie Integrative, 9 (CBI), Universite de Toulouse, CNRS, Toulouse, France. je

Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, Saint Louis, MO 63110.  International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDRB), Dhaka, Bangladesh.  Institute of Anatomy, Medical Faculty, University Duisburg-Essen, 45147 Essen, Germany.  Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110; jflecken@wustl.edu.  Molecular Microbiology and Microbial Pathogenesis Program, Division of Biology and Biomedical Sciences, Washington University School of Medicine, St. Louis, MO 63110.  Medicine Service, Veterans Affairs Medical Center, St. Louis, MO 63106.

Shanghai Diabetes Institute, Shanghai Key Laboratory of Diabetes Mellitus, Shanghai Clinical Centre for Diabetes, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical Research Center, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Department of Bariatric and Metabolic Surgery, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Institute of Metabolism and Regenerative Medicine, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Shanghai Key Laboratory of Regulatory Biology, Institute of Biomedical Sciences and School of Life Sciences, East China Normal University, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center & Shangh

College of Bioengineering, Qilu University of Technology, Jinan, Shandong Province, China.  State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan, Hubei Province, China.  College of Life Science and Technology, Huazhong Agricultural Universitygrid.35155.37, Wuhan, Hubei Province, China.  School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou, Zhejiang Province, China.  School of Marine Science and Engineering, Qingdao Agricultural University, Qingdao, Shandong Province, China.  Laboratory for Marine Biology and Biotechnology, Pilot National Laboratory for Marine Science and Technology, Qingdao, Shandong Province, China.



1Department of Molecular and Cellular Pharmacology, 2Interdisciplinary Stem Cell Institute, 3Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 4Bayer AG, Pharmaceuticals, Cardiology Research, Pharma Research Center, 42096 Wuppertal, Germany. 5Institute of Pharmacy, University Halle-Wittenberg, Halle, Germany. 6Interdisciplinary Stem Cell Institute, Department of Pediatrics, Division of Cardiology, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 7Department of Anesthesia, Critical Care and Pain Medicine, Anesthesia Center for Critical Care Research, Massachusetts General Hospital, Boston, Massachusetts, USA. 8Department of Pharmacology, Hannover Medical School, 30625 Hannover, Germany. 9Interdisciplinary Stem Cell Institute, Department of Medicine, Division of Cardiology, Vascular Biology Institute, Peggy and Harold Katz Family Drug Discovery Center, University of Miami Leonard M. Mill

IIS Fdn Jimenez Diaz, Vasc Res Lab, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy & Immunol, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Cardiovasc CIB, Madrid, Spain  Copenhagen Univ Hosp, Gentofte Hosp, Allergy Clin, Hellerup, Denmark  Univ Politecn Madrid, Ctr Plant Biotechnol & Genom UPM INIA, Madrid, Spain  ARADyAL Network RD16 0006 0003, Madrid, Spain  Alfonso X El Sabio Univ, Hosp Cent Cruz Roja, Fac Med, Allergy Unit,Allergoanaesthesia Unit, Madrid, Spain  ARADyAL Network RD16 0006 0033, Madrid, Spain  Hosp Univ Guadalajara, Allergy Unit, Guadalajara, Spain  ARADyAL Network RD16 0006 0023, Madrid, Spain  ARADyAL Network RD16 0006 0013, Madrid, Spain

Heriot Watt Univ, Sch Energy Geosci Infrastruct & Soc, Edinburgh EH14 4AS, Midlothian, Scotland  Univ Edinburgh, Sch Med, Asthma UK Ctr Appl Res, Usher Inst Populat Hlth Sci & Informat, Edinburgh, Midlothian, Scotland  Univ Aberdeen, Royal Aberdeen Childrens Hosp, Child Hlth, Aberdeen, Scotland  Univ Edinburgh, Sch Med, Usher Inst Populat Hlth Sci & Informat, Ctr Populat Hlth Sci, Edinburgh, Midlothian, Scotland  Edinburgh Hlth Serv Res Unit, Edinburgh, Midlothian, Scotland  Western Gen Hosp, Wellcome Trust Clin Res Facil, Edinburgh, Midlothian, Scotland

Department of Medical-Surgical Sciences and Biotechnologies, Sapienza University of Rome, Corso della Repubblica 79, 04100 Latina, Italy.  Department of Clinical Internal, Anesthesiologic and Cardiovascular Sciences, Sapienza University of Rome, Viale del Policlinico 155, 00161 Rome, Italy.  Mediterranea Cardiocentro, Via Orazio 2, 80122 Napoli, Italy.  Department of Molecular Medicine, Sapienza University of Rome, Viale del Policlinico 155, 00161 Rome, Italy.  IRCCS NeuroMed, Via Atinense 18, 86077 Pozzilli, Italy.

Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA.  Department of Community Health Sciences, King Saud University, Riyadh, Saudi Arabia.  Kellogg Eye Center, University of Michigan, Ann Arbor, MI, 48105, USA.  Department of Pathology, University of Tennessee Medical Center, Knoxville, TN, 37920, USA.  Department of Pathology, University of Alabama at Birmingham, Birmingham, AL, USA.  Tennessee Agricultural Experiment Station, University of Tennessee Institute of Agriculture, Knoxville, TN, 37996-0840, USA.  Graduate School of Genome Science and Technology, University of Tennessee, Knoxville, TN, 37996-0840, USA.  Department of Nutrition, Oklahoma State University, Stillwater, OK, 74078, USA.  Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA. abettaie@utk.edu.  Graduate School of Genome Science and Technology, Universi

Yonsei Univ, Wonju Coll Med, Dept Environm Med Biol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Global Med Sci, Wonju 26426, South Korea  Anydoctor Hlth Care Co Ltd, 234 Beotkkot Ro, Seoul 08513, South Korea  Mymirae Dermatol Clin, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Hydrogen Skin Res Inst, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Yonsei Univ, Wonju Coll Med, Dept Microbiol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Internal Med, Wonju 26426, South Korea  Yonsei Univ, Inst Poverty Alleviat & Int Dev, 1 Yonseidae Gil, Wonju 26493, Gangwon Do, South Korea



Yokohama City Univ, Grad Sch Med, Dept Immunol, Yokohama, Kanagawa, Japan  Yokohama City Univ, Grad Sch Med, Dept Pediat, Yokohama, Kanagawa, Japan  Yokohama City Univ, Grad Sch Med, Dept Stem Cell & Immune Regulat, Yokohama, Kanagawa, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol, Social Cooperat Program, Dept Inflammol, Tokyo, Japan  Eisai & Co Ltd, Tsukuba Res Labs, Ibaraki, Japan  Grad Univ, Okinawa Inst Sci & Technol, Cell Signal Unit, Okinawa, Japan  Yokohama City Univ, Adv Med Res Ctr, Yokohama, Kanagawa, Japan  RIN Inst Inc, Tokyo, Japan

Univ Calif Davis, Dept Nutr, 3135 Meyer Hall, Davis, CA 95616 USA  Univ Tennessee, Dept Nutr, Knoxville, TN 37996 USA  Univ Alabama Birmingham, Dept Pathol, Birmingham, AL USA  Univ Calif Davis, Dept Mol Biosci, Sch Vet Med, Davis, CA 95616 USA  NIEHS, Div Intramural Res, Durham, NC USA  Univ Calif Davis, Dept Entomol & Nematol, Davis, CA 95616 USA  Univ Calif Davis, Ctr Comprehens Canc, Sacramento, CA 95817 USA  Univ Calif Davis, Div Endocrinol Diabet & Metab, Dept Internal Med, Sacramento, CA 95817 USA

Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  KI for Health Science and Technology (KIHST), Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Internal Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  BK21 Four Project, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  Graduate School of Nanoscience and Technology, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Pathology, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  Institute of Tissue Regeneration, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  eylee@sch.ac.kr.

Brigham & Womens Hosp, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA  Seoul Natl Univ, Dept Agr Biotechnol, Seoul 08826, South Korea  Seoul Natl Univ, Res Inst Agr & Life Sci, Seoul 08826, South Korea  Seoul Natl Univ, Coll Vet Med, Toxicol Lab, Seoul 08826, South Korea  Harvard Med Sch, Wyss Inst Biol Inspired Engn, Boston, MA 02115 USA  Seoul Natl Univ, Coll Vet Med, Pathol Lab, Seoul 08826, South Korea  Grad Sch Convergence Sci & Technol, Suwon 16229, South Korea  Seoul Natl Univ, Grad Grp Tumor Biol, Seoul 03080, South Korea  Seoul Natl Univ, Adv Inst Convergence Technol, Suwon 16229, South Korea  Seoul Natl Univ, Inst GreenBio Sci Technol, Pyeongchang 25354, South Korea

Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; M2rlab-XCELL, 28010 Madrid, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain.  Servicio de Anatomia Patologica, CDB, Hospital Clinic, 08036 Barcelona, Spain.  Nefrologia i Trasplantament Renal, Hospital Clinic, Universidad de Barcelona, 08036 Barcelona, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; CIBER-BBN, Networking Center on Bioengineering, Biomaterials and Nanomedicine,

Comenius Univ, Fac Med, Inst Mol Biomed, Sasinkova 4, Bratislava 81108, Slovakia  Comenius Univ, Fac Med, Natl Inst Childrens Dis, Dept Pediat, Bratislava, Slovakia  Slovak Acad Sci, Dept Mol Oncol, Canc Res Inst, Biomed Res Ctr, Bratislava, Slovakia  Comenius Univ, Fac Med, Inst Physiol, Bratislava, Slovakia  Rhein Westfal TH Aachen, Inst Pathol, Univ Clin, Aachen, Germany  Rhein Westfal TH Aachen, Dept Nephrol, Univ Clin, Aachen, Germany  Comenius Univ, Fac Med, Inst Pathophysiol, Bratislava, Slovakia

Univ Texas MD Anderson Canc Ctr, Dept Mol & Cellular Oncol, 1515 Holcombe Blvd,Unit 108, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Expt Therapeut, Div Canc Med, Houston, TX 77030 USA  Univ Texas Hlth Sci Ctr Houston, McGovern Med Sch, Dept Biochem & Mol Biol, Houston, TX 77030 USA  Baylor Coll Med, Adv Technol Core, Houston, TX 77030 USA  Baylor Coll Med, Dept Mol & Cell Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Syst Biol, Grad Sch Biomed Sci, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Grad Sch Biomed Sci, Program Canc Biol, Houston, TX 77030 USA  China Med Univ, Grad Inst Canc Biol, Taichung, Taiwan  China Med Univ, Ctr Mol Med, Taichung, Taiwan  Univ Texas MD Anderson Canc Ctr, Div Internal Med, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNAs, Houston, TX 77030 USA

Division of Metabolism, Endocrinology, and Nutrition, Department of Medicine (Y.M., M.S.-A., S.B., F.K., C.-C.H., V.K., J.T., J.E.K., B.S., K.E.B.), University of Washington, Seattle.  Now with: Division of Cardiovascular Medicine and Nephrology, Department of Internal Medicine, Faculty of Medicine, University of Miyazaki, Miyazaki, Japan (Y.M.).  Division of Pulmonary, Critical Care, and Sleep Medicine (S.A.G.), University of Washington, Seattle.  Department of Medicine, David Geffen School of Medicine, University of California Los Angeles (E.D.A.).  Mitochondria and Metabolism Center, Department of Anesthesiology and Pain Medicine (R.T.), University of Washington, Seattle.  Department of Laboratory Medicine and Pathology (K.E.B.), University of Washington, Seattle.

The Center for Cell Clearance, University of Virginia, Charlottesville, VA, USA; Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA, USA; Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Preemptive Food Research Center (PFRC), Gifu University Institute for Advanced Study, Gifu, Japan. Electronic address: Sho.Morioka@virginia.edu.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Department of Parasitology and Infectious Diseases, Gifu University Graduate School of Medicine, Gifu, Japan.  Division of Immunobiology, Department of Pathology and Immunology, W

Kuju Agricultural Research Center, Graduate School of Agriculture, Kyushu University, Oita, 878-0201, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan. hirokuni.miyamoto@riken.jp.  Japan Eco-Science (Nikkan Kagaku) Co., Ltd., Chiba, 260-0034, Japan. hirokuni.miyamoto@riken.jp.  Sermas, Co., Ltd., Chiba, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN BioResource Research Center, Ibaraki, 305-0074, Tsukuba, Japan.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan.  RIKEN Center for Sustainable Resource Science, Yokohama, Kanagawa, 230-0045, Japan.  Research Center for Agricultural Information Technology, National Agriculture and Food Research Organization, Tsukuba, Ibaraki, 305-0856, Japan.  Sermas, Co., Ltd., Chiba, 271-8501, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan.  Japan Eco-Science (Nikkan Ka

Univ Washington, Dept Pediat, Seattle, WA 98195 USA  Univ Washington, Dept Lab Med & Pathol, Seattle, WA 98195 USA  Seattle Childrens Res Inst, Ctr Dev Biol & Regenerat Med, Seattle, WA 98105 USA  Seattle Childrens Res Inst, Ctr Integrated Brain Res, Seattle, WA 98105 USA  Seattle Childrens Res Inst, Ctr Immun & Immunotherapies, Seattle, WA 98105 USA  Univ Washington, Dept Environm & Occupat Hlth, Seattle, WA 98195 USA  Univ Washington, Inst Stem Cell & Regenerat Med, Seattle, WA 98195 USA  Lightspeed Microscopy Inc, Seattle, WA USA



Scarl Univ Torino, Soc Gest Incubatore Imprese & Trasferimento Tecno, 2i3T, Turin, Italy  Univ Torino, Mol Biotechnol Ctr, Turin, Italy  Mimetas BV, Leiden, Netherlands  Univ Torino, Dept Mol Biotechnol & Hlth Sci, Turin, Italy  Human Genet Fdn, Mol & Genet Epidemiol Unit, Turin, Italy  Univ Torino, Regina Margherita Childrens Hosp, Dept Pediat, Turin, Italy  Univ Torino, Liver Transplantat Ctr, Turin, Italy  Unicyte AG, Oberdorf, NW, Switzerland  Univ Torino, Dept Med Sci, Corso Dogliotti 14, I-10126 Turin, Italy

Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Integrat Genom, Tohoku Med Megabank Org, Sendai, Miyagi 9808573, Japan  Kyushu Univ, Innovat Ctr Med Redox Nav, Fukuoka 8128582, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Div Fetomaternal Med Sci, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Oncol Pharm Practice & Sci, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Integrat Renal Replacement Therapy, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Med Sci, Grad Sch Biomed Engn, Sendai, Miyagi 9808574, Japan  Shubun Univ, Ichinomiya 4910938, Japan

Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia pdwinte@emory.edu.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Wallace H Coulter Department of Biomedical Engineering, Emory University School of Medicine, Atlanta, Georgia.  Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.

Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Fac Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Univ N Carolina, Div Hematol, Dept Med, UNC Blood Res Ctr, Chapel Hill, NC 29599 USA  JR Sendai Hosp, Sendai, Miyagi, Japan  Katta Publ Gen Hosp, Shiroishi, Japan

School of Biomedical Sciences and Engineering, South China University of Technology, Guangzhou International Campus, Guangzhou, 511442, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    National Engineering Research Center for Tissue Restoration and Reconstruction, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Guangdong Provincial Key Laboratory of Biomedical Engineering, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Key Laboratory of Biomedical Materials and Engineering of the Ministry of Education, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang

Kyungpook Natl Univ Hosp, BioMed Res Inst, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Kyungpook Natl Univ Hosp, Sch Med, Dept Urol, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Chilgok Hosp, Sch Med, Dept Urol, 807 Hoguk Ro, Daegu 41404, South Korea  CHA Univ, Dept Biomed Sci, 335 Pangyo Ro, Seongnam Si 13488, Gyeonggi, South Korea  Yeungnam Univ, Med Ctr, Dept Lab Anim Res Support Team, 170 Hyunchung Ro, Daegu 42415, South Korea  Cent Hosp, Dept Pathol, 480 Munsu Ro, Ulsan 44667, South Korea  Yeungnam Univ, Coll Med, Dept Urol, 170 Hyunchung Ro, Daegu 42415, South Korea

Taneja College of Pharmacy, University of South Florida, Tampa, FL 33620, USA.  Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Division of Rheumatology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Medicine, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Pathology and Immunology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Morsani College of Medicine, University of South Florida, Tampa, FL 33620, USA.  Department of Biomedical Engineering, Washington University in St. Louis, St. Louis, MO 63130, USA.    Hua Pan  hpan@wustl.edu

Univ Virginia, Robert Berne Cardiovasc Res Ctr, Ctr Skeletal Muscle Res, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Mol Physiol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biol Phys, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biomed Engn, Charlottesville, VA USA  Univ Virginia, Dept Surg, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  Cent S Univ, Xiangya Hosp, Dept Cardiol, 87 Xiangya Rd, Changsha 410008, Hunan, Peoples R China  Dalian Med Univ, Dept Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Dalian Med Univ, Inst Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Nanjing Med Univ, Affiliate Hosp 1, Dept Infect Dis, 300 Guangzhou Rd, Nanjing 210029, Jiangsu, Peoples R China  Natl Jewish Hlth, Dept Med, Div Pulm Med, Denver, CO USA

Hans Knoell Inst, Leibniz Inst Nat Prod Res & Infect Biol, Res Grp Microbial Immunol, Beutenbergstr 11a, Jena, Germany  Univ Wurzburg, Dept Bioinformat, Bioctr, Wurzburg, Germany  Univ Calif Los Angeles, Lundquist Inst Biomed Innovat, David Geffen Sch Med, Harbor UCLA Med Ctr, Los Angeles, CA USA  Univ Wurzburg, Inst Hyg & Microbiol, Wurzburg, Germany  Dept Mol Biol, Lab Dr Wisplinghoff, Horbeller Str 18-20, Cologne, Germany  Univ Leipzig, Inst Immunol, Coll Vet Med, Ctr Biotechnol & Biomed BBZ,Mol Pathogenesis, Deutsch Pl 5, Leipzig, Germany



Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Respiratory Medicine, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Diagnosis and Treatment of Chronic Kidney Diseases, Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine, Nanchang 330096, Jiangxi, China.  Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China. Electronic address: xiaoxiao.wan@outlook.com.

Hosp Reg Univ Malaga, Inst Invest Biomed Malaga IBIMA, UGC Endocrinol & Nutr, Malaga 29009, Spain  Emerald Hlth Biotechnol, Cordoba, Spain  Symrise AG, Holzminden, Germany  IBIMA, Microscopy Platform, Malaga, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol,CIBERNED, Madrid, Spain  IRYCIS, Madrid, Spain  VivaCell Biotechnol GmbH, Dezlingen, Germany  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Madrid, Spain  Inst Maimonides Invest Biomed Cordoba, Cordoba, Spain  Univ Cordoba, Dept Biol Celular Fisiol & Inmunol, Cordoba 14004, Spain  Hosp Univ Reina Sofia, Cordoba, Spain

Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand.  Charoen Pokphand Foods Public Company Limited, Bangkok, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand.  Intervet (Thailand) Ltd., South Sathorn Rd., Yannawa, Sathorn, Bangkok, 10120, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand. Electronic address: Padet.t@chula.ac.th.

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Lab Chem Anal, B-9820 Merelbeke, Belgium  Pairi Daiza Fdn, B-7940 Brugelette, Belgium  Leibniz Inst Zoo & Wildlife Res, Dept Reprod Biol, PF 700430, D-10324 Berlin, Germany  RZSS Edinburgh Zoo, 134 Corstorphine Rd, Edinburgh EH12 6TS, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh EH11 4BN, Midlothian, Scotland  BHF Univ Edinburgh, Queens Med Res Inst, Ctr Cardiovasc Sci, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland

Univ Minnesota, Dept Expt & Clin Pharmacol, Minneapolis, MN 55455 USA  Makerere Univ John Hopkins Univ Res Collaborat, Kampala, Uganda  Univ Minnesota, Dept Surg, Minneapolis, MN 55455 USA  Univ Witwatersrand, Sch Clin Sci, Durban, South Africa  Univ North Carolina Chapel Hill, Div Pharmacotherapy & Expt Therapeut, Chapel Hill, NC USA  Johns Hopkins Univ, Dept Pathol, Baltimore, MD USA  Johns Hopkins Univ, Dept Med, Baltimore, MD USA  Makerere Univ, Dept Coll Hlth Sci, Kampala, Uganda

Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA. Electronic address: kozlowski@stlzoo.org.  Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA.  University of Kentucky, Lexington, KY 40506, USA.  Ungulate Department, Saint Louis Zoo, One Government Drive, Saint Louis, MO 63110, USA.  Saint Louis Zoo WildCare Park, Saint Louis Zoo, 12385 Larimore Rd, Saint Louis, MO 63138, USA.

Columbia Univ Coll Phys & Surg, Dept Physiol & Cellular Biophys, Clyde & Helen Wu Ctr Mol Cardiol, New York, NY 10032 USA  Montpellier Univ, PhyMedExp, INSERM, CNRS,CHRU Montpellier, F-34295 Montpellier, France  Philadelphia Coll Osteopath Med, Dept Biomed Sci, Philadelphia, PA USA  Montpellier Univ, Med Intens Care Unit, F-34295 Montpellier, France  Montpellier Univ, Hlth Care Ctr, F-34295 Montpellier, France  Montpellier Univ, St Eloi Dept Anesthesiol & Crit Care Med, F-34295 Montpellier, France  Montpellier Univ, Arnaud de Villeneuve Physiol Dept, F-34295 Montpellier, France

Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Graduate Institute of Clinical Medical Sciences, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Department of Anesthesiology, Chang Gung Memorial Hospital, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Chinese Herbal Medicine Research Team, Healthy Aging Research Center, Chang Gung University, Taoyuan 333, Taiwan.  School of Pharmacy, College of Pharmacy, China Medical University, Taichung 404, Taiwan; Chinese Medicine Research and Development Center and Center for Molecular Medicine, China Medical University Hospital, Taichung 404, Taiwan.  Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung 807, Taiwan; Cancer Center, Kaohsiung Medical University Hospital

Chinese Acad Sci, South China Inst Stem Cell Biol & Regenerat Med, Guangzhou Inst Biomed & Hlth, CAS Key Lab Regenerat Biol, Guangzhou 510630, Peoples R China  Chinese Acad Sci, South China Inst Stem Cell Biol & Regenerat Med, Guangdong Prov Key Lab Stem Cell & Regenerat Med, Guangzhou Inst Biomed & Hlth, Guangzhou 510630, Peoples R China  Univ Chinese Acad Sci, Beijing 100049, Peoples R China  Guangzhou Med Univ, GIBH GMU Joint Sch Biol Sci, Guangzhou 511436, Peoples R China  Guangzhou Regenerat Med & Hlth Guangdong Lab, Guangzhou 510005, Peoples R China

Chinese Univ Hong Kong, Dept Med & Therapeut, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Sch Biomed Sci, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Shenzhen Res Inst, Shenzhen, Peoples R China  Shanghai Jiao Tong Univ, Sch Med, Renji Hosp, Dept Liver Surg, Shanghai, Peoples R China  Chinese Univ Hong Kong, Dept Anat & Cellular Pathol, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, State Key Lab Digest Dis, Hong Kong, Hong Kong, Peoples R China  Sun Yat Sen Univ, Diabet Ctr, Affiliated Hosp 8, Shenzhen, Peoples R China  Sun Yat Sen Univ, Dept Endocrinol, Affiliated Hosp 8, Shenzhen, Peoples R China



Laboratory of Toxicology, Faculty of Sciences, University of Vigo, Las Lagunas S/n, 32004 Ourense, Spain.  Department of Pharmacology, Toxicology and Legal and Forensic Medicine, Veterinary Faculty, University of Cordoba, 14071, Cordoba, Spain.  Department of Comparative Pathology, Faculty of Veterinary Medicine, University of Cordoba, 14071 Cordoba, Spain.  Laboratory of Toxicology, Faculty of Sciences, University of Vigo, Las Lagunas S/n, 32004 Ourense, Spain. Electronic address: lafuente@uvigo.es.

Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Inst Invest Sanit Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn & Aerosp Engn, Leganes, Spain  Univ Cadiz, Dept Psychol, Psychobiol Area, Neuropsychopharmacol & Psychobiol Res Grp, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IIS Imas12,IUIN, Madrid, Spain  Univ Complutense UCM, Dept Child & Adolescent Psychiat, Hosp Gen Univ Gregorio Maranon, Sch Med, Madrid, Spain  Univ Isabel I, Fac Ciencia & Tecnol, Burgos, Spain  CNIC, Madrid, Spain

1 - Plovdiv University “Paisii Hilendarski”, Faculty of Biology, Department of Biochemistry & Microbiology, 4000 Plovdiv, 24, Tsar Asen, Str, BULGARIA 2 - Plovdiv University “Paisii Hilendarski”, Centre of Technologies, 4000 Plovdiv, 24, Tsar Asen, Str, BULGARIA 3 - Medical University of Plovdiv, Faculty of Pharmacy, Department of Medical Biochemistry, 4002 Plovdiv, BULGARIA 4 - Medical University - Plovdiv, Faculty of Pharmacy, Department of Pharmacognosy and Pharmaceutical Chemistry, 4002 Plovdiv, BULGARIA *Corresponding author: ilievini@abv.bg

Univ Complutense Madrid, Fac Med, Dept Pharmacol & Toxicol, Madrid, Spain  Hosp 12 Octubre Imas12, Inst Hlth Res, Madrid, Spain  Univ Inst Res Neurochem UCM, Madrid, Spain  Hosp Gregorio Maranon, Biomed Res Networking Consortium Mental Hlth CIBE, Pabellon Gobierno 1 Planta C Dr Esquerdo 46, Madrid 28007, Spain  Hosp Clin San Carlos IdISSC, Sanitary Res Inst, Ave Prof Martin Lagos S-N, Madrid 28040, Spain  Univ Complutense Madrid, Fac Med, Dept Psychiat & Med Psychol, Ciudad Univ S-N, E-28040 Madrid, Spain

Inst Invest Sanitaria Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioingn & Ingn Aeroespacial, Leganes, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Psychobiol Area, Dept Psychol, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Dept Neurosci, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IUIN,IIS Imas12, Madrid, Spain  Univ Complutense Madrid, Dept Child & Adolescent Psychiat, Inst Psychiat & Mental Hlth, Hosp Gen Univ Gregorio Maranon,Sch Med, Madrid, Spain  CNIC, Ctr Nacl Invest Cardiovasc, Madrid, Spain

Instituto de Investigacion Sanitaria Gregorio Maranon, Madrid, Spain.  CIBER de Salud Mental (CIBERSAM), Madrid, Spain.  Department of Pharmacology and Toxicology, School of Medicine, Universidad Complutense (UCM), IIS Imas12, IUIN, Madrid, Spain.  Neuropsychopharmacology and Psychobiology Research Group, Psychobiology Area, Department of Psychology, Universidad de Cadiz, Puerto Real (Cadiz), Spain.  Instituto de Investigacion e Innovacion en Ciencias Biomedicas de Cadiz, INiBICA, Hospital Universitario Puerta del Mar, Cadiz, Spain.  Departamento de Bioingenieria e Ingenieria Aeroespacial, Universidad Carlos III de Madrid, Leganes, Spain.  Centro Nacional de Investigaciones Cardiovasculares, CNIC, Madrid, Spain.  High Performance Research Group in Physiopathology and Pharmacology of the Digestive System (NeuGut), University Rey Juan Carlos (URJC), Alcorcon, Spain.

Chitkara College of Pharmacy, Chitkara University, Rajpura, Punjab, India.  School of Health Sciences & Technology, University of Petroleum and Energy Studies, Bidholi 248007, Dehradun, Uttarakhand, India.  Department of Pharmacology, Bromatology and Toxicology, Faculty of Pharmacy and Biochemistry, Universidad Nacional Mayor de San Marcos, Lima, Peru.  E-Health Research Center, Universidad de Ciencias y Humanidades, Lima, Peru.  Pharmacy Practice Research Unit, Clinical Pharmacy Department, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Department of Pharmaceutical Chemistry and Pharmacognosy, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Substance Abuse and Toxicology Research Center, Jazan University, Jazan, Saudi Arabia.  Department of Pharmacy Practice, Faculty of Pharmacy, Jazan University, P.O. Box 114-45124, Jazan, Saudi Arabia.  Department of Biology, College of Science, Princess Nourah bint Abdulrahman University, P.O. Box 84428, Riyadh 11671, Saudi Arabia.  Department o

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Dept Obstet & Gynecol, Olson Ctr Womens Hlth, Omaha, NE 68198 USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan 47000, Peoples R China  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE 68198 USA  Heartland Ctr Reprod Med, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Munroe Meyer Inst, Omaha, NE 68198 USA  Chinese Acad Sci, Inst Zool, Key Lab Anim Ecol & Conservat Biol, Beijing 100101, Peoples R China  Wenzhou Univ, Coll Life & Environm Sci, Wenzhou 325035, Peoples R China  Univ Nebraska Med Ctr, Biochem & Mol Biol, Omaha, NE 68198 USA  Univ Penn, Dept Obstet & Gynecol, Philadelphia, PA 19104 USA

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Olson Ctr Womens Hlth, Dept Obstet & Gynecol, Omaha, NE USA  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan, Hubei, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 3, Guangdong Prov Key Lab Liver Dis Res, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 8, Dept Obstet & Gynecol, Shenzhen, Peoples R China  Heartland Ctr Reprod Med PC, Omaha, NE USA  Vet Affairs Nebraska Western Iowa Hlth Care Syst, Omaha, NE USA

School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: stecot@arizona.edu.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA; Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, AZ 85721, USA.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: Juliana.dixon@utsouthwestern.edu.  Centre ValBio, Ranomafana, Ifanadiana, Madagascar.  Department of Zoology and Animal Biodiversity, University of Antananarivo, Antananarivo, Madagascar.  Institute of Evolutionary Biology (IBE-UPF CSIC), Barcelona, Spain.  PhD programs in Anthropology and Biology, The Graduate Center of the City University 

Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Chem Anal Lab, Merelbeke, Belgium  Pairi Daiza Pairi Daiza Fdn, Brugelette, Belgium  Univ Edinburgh, MRC Ctr Reprod Hlth, Edinburgh, Midlothian, Scotland  Edinburgh Zoo, Royal Zool Soc Scotland, Edinburgh, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Reprod Obstet & Herd Hlth, Merelbeke, Belgium  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China



Smithsonian-Mason School of Conservation & Department of Biology, George Mason University, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., Flagstaff, AZ 86011, USA.  Fisheries and Oceans Canada, Arctic Aquatic Research Division, 501 University Crescent, Winnipeg, MB R3T 2N6, Canada.  Marine Mammal Institute, Fisheries and Wildlife Department, Oregon State University, Newport, OR 97365, USA.  Greenland Institute of Natural Resources, Strandgade 91,2, DK-1401 Copenhagen K, Denmark.

Neurosci Inst Cavalieri Ottolenghi NICO, Reg Gonzole 10, I-10043 Turin, Italy  Univ Tours, UMR Physiol Reprod & Comportements, Inst Natl Rech Agr Alimentat & Environm INRAE, CNRS,Inst Francais Cheval & Equitat IFCE, F-37380 Nouzilly, France  Univ Torino, Dept Neurosci Rita Levi Montalcini, Lab Neuroendocrinol, Via Cherasco 15, I-10125 Turin, Italy  Univ Torino, Dept Vet Sci, Largo Braccini 2, I-10095 Turin, Italy  Univ Nacl Educ Distancia UNED, Dept Psychobiol, C Juan del Rosal 10, Madrid 28040, Spain

Department of Veterinary Clinical Sciences, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Louisiana Animal Disease Diagnostic Laboratory, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Department of Pathobiological Sciences, School of Veterinary Medicine, Louisiana State University, Baton Rouge, LA 70803, USA.  Mississippi Aquarium, Gulfport, MS 39501, USA.  Clinic for Birds, Reptiles, Amphibians, and Fish, Justus Liebig University Giessen, 35392 Giessen, Germany.

State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of Public Health, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China. Electronic address: huangboxiannj@163.com.  Clinical Research Center for Reproduction and Genetics in Hunan Province, Reproductive and Genetic Hospital of CITIC-Xiangya, Changsha, China. Electronic address: tanyueqiu@csu.edu.cn.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of P

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK 99775, USA.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith Missoula, MT 59801, USA.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester M13 9PT , UK.  Department of Biological Sciences, Northern Arizona University, Flagstaff, Arizona 86011, USA.  Department of Biology, Colorado State University, 1878 Campus Delivery Fort Collins, CO 80523, USA.

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA. Helen.Chmura@usda.gov.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith, Missoula, MT, 59801, USA. Helen.Chmura@usda.gov.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester, M13 9PT, UK.  Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Northern Arizona University, Department of Biological Sciences, 227 Building 21, 617S Beaver, Flagstaff, AZ, 86011, USA.  Department of Physiology, Anatomy, and Genetics, Le Gros Clark Building, University of Oxford, South Parks Road, Oxford, OX1 3QX, UK.  Department of Biology, Colorado State University, 1878 Campus Delivery, Fort Collins, CO, 80523, USA.

Department of Environmental Science and Policy, George Mason University, 4400 University Drive, MSN 5F2, Fairfax, VA 22030, USA  b  Department of Biology, George Mason University, 10900 University Boulevard, Manassas, VA 20110, USA  c  Smithsonian-Mason School of Conservation, 1500 Remount Road, Front Royal, VA 22630, USA  d  Central Environmental Authority, Central Provincial Office, Polgolla, Sri Lanka  e  Department of Biological Sciences, Faculty of Applied Sciences, Rajarata University of Sri Lanka, Mihintale 50300, Sri Lanka  f  White Oak Conservation Foundation, 581705 White Oak Road, Yulee, FL 32097, USA  g  School of Integrative Studies, George Mason University, 4400 University Drive, MSN 5D3, Fairfax, VA 22030, USA

Univ Tennessee, Dept Ophthalmol, Hlth Sci Ctr, 930 Madison Ave,Suite 769, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 317 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Physiol, Hlth Sci Ctr, 956 Court Ave,Coleman Bldg,Suite C211, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 522 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Ophthalmol Anat & Neurobiol, Neurosci Inst, Hlth Sci Ctr, 930 Madison Ave,Suite 768, Memphis, TN 38163 USA  GIOSTAR Res Inc Pvt Ltd, Mohali, Punjab, India

Univ Zaragoza, GENUD Res Grp, Inst Invest Sanitaria Aragon IIS Aragon, Zaragoza 50013, Spain  Hosp Clin Univ Lozano Blesa, Unidad Endocrinol Pediat, Zaragoza 50009, Spain  Inst Agroalimentario Aragon IA2, Zaragoza 50013, Spain  Inst Salud Carlos III, Ctr Invest Biomed Red Fisiopatol Obesidad & Nutr, Madrid 28029, Spain  Univ Granada, Ctr Invest Biomed, Inst Nutr & Tecnol Alimentos, Dept Bioquim & Biol Mol 2, Granada 18016, Spain  Complejo Hosp Univ Santiago, Inst Invest Sanitaria Santiago Compostela IDIS, Grp Invest Nutr Pediat, Unidad Gastroenterol Hepatol & Nutr Pediat, Santiago De Compostela 15706, Spain  Inst Maimonides Invest Biomed Cordoba IMIBIC, Hosp Univ Reina Sofia, Unidad Metabol & Invest Pediat, Cordoba 14071, Spain  Complejo Hosp Univ Granada, Inst Invest Biosanitaria IBS GRANADA, Granada 18014, Spain  Univ Santiago de Compostela, Unidad Invest Nutr Crecimiento & Desarrollo Human, Santiago De Compostela 15706, Spain

Departamento Produccion Animal, Facultad de Veterinaria, Universidad Complutense de Madrid, Avda. Puerta de Hierro s/n., 28040 Madrid, Spain.  Instituto Regional de Investigacion y Desarrollo Agroalimentario y Forestal de Castilla-La Mancha (IRIAF), 13700 Toledo, Spain.  Departamento de Mejora Genetica Animal, Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria (INIA), Consejo Superior de Investigaciones Cientificas (CSIC), Ctra Coruna km 7.5, 28040 Madrid, Spain.  Departamento de Produccion y Sanidad Animal, Facultad de Veterinaria, Universidad Cardenal Herrera-CEU, CEU Universities, C/ Tirant lo Blanc, 7, Alfara del Patriarca, 46115 Valencia, Spain.

Graduate School of Life and Environmental Sciences, University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8572, Japan.  Drug Discovery and Assets Innovation Laboratory, DAILAB, National Institute of Advanced Industrial Science & Technology (AIST), Central 5-41, 1-1-1 Higashi, Tsukuba 305-8565, Japan.  Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences, Beijing 100021, China.  School of Integrative and Global Majors, University of Tsukuba, 1-1-1 Tennodai, Tsukuba 305-8577, Japan.

Rosalind and Morris Goodman Cancer Institute , Montreal, Canada.  Department of Physiology, McGill University, Montreal, Canada.  Department of Medicine, Division of Experimental Medicine, McGill University, Montreal, Canada.  Department of Human Genetics, McGill University, Montreal, Canada.  Department of Microbiology and Immunology, McGill University, Montreal, Canada.  McGill University Research Centre on Complex Traits , Montreal, Canada.  Department of Experimental Surgery, McGill University, Montreal, Canada.  Department of Pathology, Faculty of Medicine, McGill University, Montreal, Canada.  Laboratory of Biochemical Genetics and Metabolism, Rockefeller University, New Nork, NY, USA.  Department of Medicine (retired), Weill Cornell Medical College, New York, NY, USA.  Department of Surgery, McGill University Health Centre, Montreal, Canada.

Asai Germanium Res Inst Co Ltd, 3-131 Suzuranoka, Hakodate, Hokkaido 0420958, Japan  Obihiro Univ Agr & Vet Med, Dept Life & Food Sci, Nishi 2 Sen, Obihiro, Hokkaido 0808555, Japan  Tohoku Univ Hosp, Dept Pharmaceut Sci, Aoba Ku, 1-1 Seiryo, Sendai, Miyagi 9808574, Japan  Yamagata Univ Hosp, Dept Pharm, Grad Sch Med Sci, 2-2-2 Iidanishi, Yamagata, Yamagata 9909585, Japan  Hokkaido Univ, Dept Nat Hist Sci, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Hokkaido Univ, Creat Res Inst, Isotope Imaging Lab, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Tohoku Univ, Fac Agr, Grad Sch Agr Sci, Aoba Ku, 468-1 Aramaki Aza, Sendai, Miyagi 9808578, Japan

Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Expt & Translat Genet,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Gastroenterol Hepatol & Nutr,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Clin Pharmacol & Therapeut Innovat,Dept Pedia, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed Sci, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed & Hlth Informat, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Biol Sci, Div Cell Biol & Biophys, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Univ Kansas Liver Ctr, Kansas City, MO 64108 USA

McGill Univ, Rosalind & Morris Goodman Canc Res Ctr, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Physiol, Montreal, PQ, Canada  McGill Univ, Dept Human Genet, Montreal, PQ, Canada  Univ Toronto, Dept Psychol, Toronto, ON, Canada  Univ Toronto, Dept Comp Sci, Toronto, ON, Canada  McGill Univ, Dept Microbiol & Immunol, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Pathol, Montreal, PQ, Canada  McGill Univ, Dept Biochem, Montreal, PQ, Canada  McGill Univ, Dept Med, Div Expt Med, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Montreal Neurol Inst, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Dept Surg, Montreal, PQ, Canada  Weill Cornell Med Coll, Dept Med, New York, NY USA

Hosp Clin Barcelona, Inst Invest Biomed August Pi & Sunyer IDIBAPS, Ctr Invest Biomed Red Salud Mental CIBERSAM, Dept Psychiat & Psychol, Barcelona, Spain  UB, Fac Med, Dept Med, Barcelona, Spain  UB, Inst Neurosci, Barcelona, Spain  Hosp del Mar, CIBERSAM, Dept Radiol, MRI Res Unit,G21, Barcelona, Spain  Univ Barcelona, Ctr Invest Biomed Red Enfermedades Hepat & Digest, IDIBAPS, Hosp Clin,Liver Unit, Barcelona, Spain  Univ Complutense Madrid, CIBERSAM, Dept Farmacol & Toxicol, Fac Med,IUINQ,Imas12, Madrid, Spain  Univ Autonoma Barcelona, Grp Recerca Hepatol, Liver Sect,FIMIM, Hosp del Mar, Parc Salut Mar, Barcelona, Spain  INRA, Lab Nutr & Integrat Neurobiol NutriNeuro, UMR 1286, F-33076 Bordeaux, France  Univ Bordeaux, Lab Nutr & Integrat Neurobiol NutriNeuro, F-33076 Bordeaux, France



Keio Univ, Sch Med, Dept Internal Med, Div Gastroenterol & Hepatol,Shinjuku Ku, 35 Shinanomachi, Tokyo 1608582, Japan  Natl Def Med Coll, Dept Internal Med, Div Gastroenterol & Hepatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tokyo, Grad Sch Pharmaceut Sci, Bunkyo Ku, Tokyo 1130033, Japan  Nara Inst Sci & Technol, Complex Mol Syst Lab, Takayama Cho, Ikoma, Nara 6300192, Japan  Showa Pharmaceut Univ, Lab Drug Design & Med Chem, 3-3165 Higashi Tamagawagakuen, Machida, Tokyo 1948543, Japan  Natl Def Med Coll, Res Inst, Div Environm Med, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Chiba Univ, Grad Sch Med, Dept Adv Aging Med, Chuo Ku, 1-8-1 Inohana, Chiba 2608670, Japan  Saitama Med Univ, Dept Endocrinol & Diabet, Moroyama, Saitama 3500495, Japan  Nippon Med Sch, Grad Sch Med, Dept Physiol, Bunkyo Ku, 1-25-16 Nezu, Tokyo 1138602, Japan  Natl Def Med Coll, Dept Internal Med, Div Cardiol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Int Univ Hlth & Welf, Grad Sch, Minato Ku, 1-24-1 Minami Aoyama

European Hosp, Dept Cardiac Surg, Rome, Italy  Sapienza Univ Rome, Dept Gen & Specialized Surg Paride Stefanini, Rome, Italy  Sapienza Univ Rome, Dept Clin Internal Anesthesiol & Cardiovasc Sci, Rome, Italy  Sapienza Univ Rome, Dept Med Surg Sci & Biotechnol, Corso Repubbl 79, I-04100 Latina, LT, Italy  IRCCS Neuromed, Pozzilli, IS, Italy  IRCCS, Dept Cardiothorac Surg, Humanitas Clin & Res Ctr, Milan, Italy  Mediterranea Cardioctr, Naples, Italy  Univ Bristol, Bristol Heart Inst, Bristol, Avon, England

Uppsala Univ, Dept Surg Sci, Hedenstierna Lab, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Med Sci, Clin Physiol, S-75185 Uppsala, Sweden  Danderyd Hosp, Dept Med, S-18288 Stockholm, Sweden  Uppsala Univ, Dept Med Sci, Clin Chem, S-75185 Uppsala, Sweden  Uppsala Univ Hosp, Burn Ctr, Dept Plast & Maxillofacial Surg, S-75185 Uppsala, Sweden  Uppsala Univ, Dept Surg Sci, Plast Surg, S-75185 Uppsala, Sweden  Therashock LLC, Inflammatory Dis Res Ctr, Palm Beach Gardens, FL 33410 USA  Uppsala Univ, Dept Med Sci, Sect Infect Dis, S-75185 Uppsala, Sweden

1Department of Animal Science and Food Processing, Faculty of Tropical AgriSciences, Czech University of Life Sciences  Prague, Kamýcká 129, Prague – Suchdol 16500, Czech Republic  2Department of Veterinary Sciences, Faculty of Agrobiology, Food and Natural Resources, Czech University of Life Sciences  Prague, Kamýcká 129, Prague – Suchdol 16500, Czech Republic  3Department of Cattle Breeding, Institute of Animal Science, Přátelství 815, Prague – Uhříněves 10400, Czech Republic  *Corresponding author email: fedorova@ftz.czu.cz

MRC Centre for Reproductive Health, Queen's Medical Research Institute, University of Edinburgh, Edinburgh, UK.  Key Laboratory of SFGA on Conservation Biology of Rare Animals in The Giant Panda National Park, China Conservation and Research Centre for the Giant Panda (CCRCGP), DuJiangYan City, Sichuan Province, China.  Zoocraft Ltd., Scotland, UK.  RZSS Edinburgh Zoo, Edinburgh, UK.  Laboratory of Integrative Metabolomics, Department of Translational Physiology, Infectiology and Public Health, Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium.  Leibniz Institute for Zoo and Wildlife Research, Department Reproduction Biology, Berlin, Germany.

Satya Prakash Mohapatra  Contract Teaching Faculty,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College,  Mumbai, India  SD Ingole  Professor and Head,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College, Mumbai,  Maharashtra, India  SV Bharucha  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai 400 012 India  AS Nagvekar  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra  India  PM Kekan  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India  SD Kharde  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India

Hokkaido Univ, Chair Marine Chem Resource Dev, Grad Sch Fisheries Sci, Hakodate, Hokkaido 0418611, Japan  Hokkaido Univ, Lab Marine Chem Resource Dev, Fac Fisheries Sci, Hakodate, Hokkaido 0418611, Japan  Hokkaido Ind Technol Ctr, Dept Res & Dev, Kikyo 379, Hakodate, Hokkaido 0410801, Japan  Hokkaido Univ, Res Fac Agr, Sapporo, Hokkaido 0608580, Japan  Hokkaido Univ, Fac Fisheries Sci, Lab Humans & Ocean, Hakodate, Hokkaido 0418611, Japan  Hokkaido Univ, Fac Fisheries Sci, Lab Marine Biotechnol & Microbiol, Hakodate, Hokkaido 0418611, Japan



Department of Psychiatry and Behavioral Sciences, Stanford University School of Medicine, United States of America; Department of Behavioral & Cognitive Biology, University of Vienna, Austria. Electronic address: dbowling@stanford.edu.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Acoustics Research Institute, Austrian Academy of Sciences, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Konrad Lorenz Institute of Ethology, University of Veterinary Medicine, Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; CogSci Hub University of Vienna, Austria.

Univ Iowa, Dept Psychol & Brain Sci, W311 Seashore Hall, Iowa City, IA 52242 USA  Univ Miami, Dept Psychol, Coral Gables, FL 33124 USA  Univ Michigan, Dept Anesthesiol, Ann Arbor, MI 48109 USA  Univ Michigan, Chron Pain & Fatigue Res Ctr, Ann Arbor, MI 48109 USA  Univ Miami, Miller Sch Med, Dept Med, Diabet Res Inst,Div Endocrinol Diabet & Metab, Coral Gables, FL 33124 USA  Washington Univ, Sch Med, Dept Obstet & Gynecol, Div Gynecol Oncol, St Louis, MO 63110 USA  Univ Iowa, Dept Obstet & Gynecol, Div Gynecol Oncol, Iowa City, IA 52242 USA  Univ Iowa, Holden Comprehens Canc Ctr, Iowa City, IA 52242 USA  Univ Calif Los Angeles, David Geffen Sch Med, Oncol & Mol Biol Inst, Dept Med,Div Hematol, Los Angeles, CA 90024 USA  Univ Texas MD Anderson Canc Ctr, Dept Gynecol Oncol, Canc Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNA, Houston, TX 77030 USA

Univ Arizona, Sch Anthropol, Tucson, AZ 85721 USA  Univ Arizona, Cognit Sci Program, Tucson, AZ 85721 USA  Florida State Univ, Dept Psychol & Program Neurosci, Tallahassee, FL 32306 USA  Univ Arizona, Lab Evolutionary Endocrinol Primates, Tucson, AZ 85721 USA  Univ Texas Austin, Dept Anthropol, Austin, TX 78712 USA  Arbor Assays, Ann Arbor, MI 48108 USA  21 Grams Assays Inc, Chelsea, MI 48118 USA  Indiana Univ, Kinsey Inst, Bloomington, IN 47405 USA  Univ Virginia, Dept Psychol, Charlottesville, VA 22903 USA  Univ Arizona, Psychol Dept, Tucson, AZ 85721 USA  Univ Arizona, Coll Vet Med, Tucson, AZ 85721 USA  Univ Arizona, Sch Anthropol, POB 210030, Tucson, AZ 85721 USA

Cleveland Metroparks Zoo, Cleveland, OH, USA. austin.leeds@disney.com.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA.  Cleveland Metroparks Zoo, Cleveland, OH, USA.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA.  Department of Veterinary Preventive Medicine, Ohio State University, Columbus, OH, USA.  Dian Fossey Gorilla Fund International, Atlanta, GA, USA.

Domestication Lab, Wolf Science Center, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210, Vienna, Austria. gwendolyn.wirobski@vetmeduni.ac.at.  University of Leipzig, ZLS, Prager Str. 34, 04317, Leipzig, Germany.  Domestication Lab, Wolf Science Center, Konrad-Lorenz-Institute for Ethology, University of Veterinary Medicine, Veterinaerplatz 1, 1210, Vienna, Austria.  Interim Group Primatology, Max-Planck-Institute for Evolutionary Anthropology, Deutscher Platz 6, 04103, Leipzig, Germany.

Univ Calif Riverside, Dept Mol Cell & Syst Biol, Riverside, CA 92521 USA  Univ Calif Riverside, Neurosci Grad Program, Riverside, CA 92521 USA  Duke Univ, Nicholas Sch Environm, Durham, NC 27710 USA  Loma Linda Univ, Dept Psychol, Loma Linda, CA 92350 USA  Pontifical Catholic Univ Puerto Rico, Biotechnol Dept, Ponce, PR 00717 USA  German Natl Res Ctr Environm Hlth GmbH, Helmholtz Zentrum Munchen Mol EXpos MEX, Ingolstaedter Landstr 1, Munich, Germany  TUM, Wissensch Zentrum Weihenstephan Ernahrung Landnut, Dept Biowissensch Grundlagen, Weihenstephaner Steig 23, D-85350 Freising Weihenstephan, Germany  US EPA, Neurol & Endocrine Toxicol Branch, Publ Hlth & Integrated Toxicol Div, CPHEA ORD, Durham, NC 27711 USA

Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan.  Research Committee on Iodine-Related Health Problems, Foundation for Growth Science, Tokyo, 113-0033, Japan.  Laboratory of Functional Anatomy, Department of Life Sciences, School of Agriculture, Meiji University, Kanagawa, 214-8571, Japan.  Laboratory of Vaccine Materials, Center for Vaccine and Adjuvant Research and Laboratory of Gut Environmental System, Collaborative Research Center for Health and Medicine, National Institutes of Biomedical Innovation, Health and Nutrition, Osaka, 567-0085, Japan.  Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan. hase-kj@pha.keio.ac.jp.  The Institute of Fermentation Sciences (IFeS), Faculty of Food and Agricultural Sciences, Fukushima University, Kanayagawa, Fukushima, 960-1296, Japan. hase-kj@pha.keio.ac.jp.  International Research and Development Centre for Mucosal Vaccines, The Institute of Medical Science, The Uni



Univ Sassari, Dipartimento Chim & Farm, Via F Muroni 23-A, I-07100 Sassari, Italy  Univ Complutense, Fac Med, Inst Univ Invest Neuroquim, Dept Bioquim & Biol Mol, E-28040 Madrid, Spain  Campus Excelencia Int CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurodegenerat, Madrid, Spain  Inst Ramon y Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Univ Genoa, Sez Chim Farrnaco & Prod Cosmet, Dipartmento Farm, Viale Benedetto XV 3, I-16132 Genoa, Italy  Univ Cordoba, Reina Sofia Univ Hosp, Maimonides Biomed Res Inst Cordoba, Dept Cell Biol Physiol & Immunol, Avda Menendez Pidal S-N, E-14004 Cordoba, Spain  Univ Las Palmas Gran Canaria, ULPGC, Dept Biochem & Mol Biol, Las Palmas Gran Canaria, Spain

Univ Montreal, CHU St Justine, Res Ctr, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Nutr, Montreal, PQ H3T 1J4, Canada  Univ Laval, Inst Nutr & Funct Foods INAF, Quebec City, PQ G1V 0A6, Canada  Univ Montreal, Dept Pediat, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Chem, Montreal, PQ H3T 1J4, Canada  Univ Montreal, Dept Pathol, Montreal, PQ H3T 1C5, Canada  Univ Montreal, Dept Biochem, Montreal, PQ H3T 1J4, Canada  Univ Sherbrooke, Fac Med & Hlth Sci, Dept Anat & Cellular Biol, Lab Intestinal Physiopathol, Sherbrooke, PQ J1H 5N4, Canada

Linkoping Univ, Dept Clin & Expt Med, S-58185 Linkoping, Sweden  Univ Tokyo, Grad Sch Agr & Life Sci, Dept Vet Physiol, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  Univ Tokyo, Grad Sch Agr & Life Sci, Dept Biomed Sci, Bunkyo Ku, 1-1-1 Yayoi, Tokyo 1138657, Japan  CNRS, Inst Curie, UMR144, F-75248 Paris, France  Univ Lubeck, Inst Expt & Clin Pharmacol & Toxicol, D-23538 Lubeck, Germany  Johannes Gutenberg Univ Mainz, Univ Med Ctr, Inst Mol Med, D-55131 Mainz, Germany  Univ Manchester, Fac Biol Med & Hlth, Manchester M13 9PT, Lancs, England

Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA; The Marcus Institute for Aging Research, Harvard Medical School, Boston, MA, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA.  Center for Environmental Sciences and Engineering, University of Connecticut, Storrs, CT, USA.  Department of Immunology, UConn Health, Farmington, CT, USA; Department of Medicine, UConn Health, Farmington, CT, USA.  Department of Periodontology, UConn Health, Farmington, CT, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA. Electronic address: christopher.blesso@uconn.edu.

Univ Complutense, Dept Quim Ciencias Farmaceut, Fac Farm, Grp Biotransformac, Madrid 28040, Spain  Univ Complutense, Fac Farm, Dept Fisiol, Madrid 28040, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol, Madrid 28040, Spain  Campus Excelencia Internacional CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurogenerat C, Madrid, Spain  Inst Ramon & Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Inst Invest Sanitaria Hosp Univ La Princesa, Hosp Univ Santa Cristina, Unidad Invest, Madrid, Spain  Univ Rey Juan Carlos, Fac Ciencias La Salud, Dept Ciencias Basicas La Salud, Area Farmacol & Nutr,Unidad Asociada I D i Al CSI, Avda Atenas S-N, Madrid 28922, Spain  Univ La Laguna, Dept Bioquim Microbiol Biol Celular & Genet, Santa Cruz de Tenerife, Spain  Grp Biotransformac, Barcelona, Spain

School of Veterinary Medicine, Kitasato University, Higashi 23-35-1 Towada, Aomori 034-8628, Japan. Electronic address: mochiai@vmas.kitasato-u.ac.jp.  School of Veterinary Medicine, Kitasato University, Higashi 23-35-1 Towada, Aomori 034-8628, Japan.  School of Food Industrial Sciences, Miyagi University, Hatatate 2-2-1, Taihaku, Sendai, Miyagi 982-0215, Japan.  Field Science Center, School of Veterinary Medicine, Kitasato University, Kami-yakumo 751, Yakumo, Futami, Hokkaido 049-3121, Japan.



Department of Science, University of Basilicata, Viale dell'Ateneo Lucano 10, 85100 Potenza, Italy.  Department of Pharmacy, University of Salerno, Via Giovanni Paolo II 132, 84084 Salerno, Italy.  Bristol Heart Institute, Bristol Medical School, University of Bristol, Bristol BS2 8HW, UK.  Department of Molecular and Cellular Biochemistry, University of Kentucky, Lexington, KY 40536, USA.  Departamento de Bioquimica Rua Ramiro Barcelos, Universidade Federal do Rio Grande do Sul (UFRGS), 2600 Anexo Santa Cecilia, Porto Alegre, RS, Brazil.  Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, 1090 Vienna, Austria.

Nantong Univ, Coinnovat Ctr Neuroregenerat, Key Lab Neuroregenerat Jiangsu, Nantong, Jiangsu, Peoples R China  Nantong Univ, Coinnovat Ctr Neuroregenerat, Minist Educ, Nantong, Jiangsu, Peoples R China  Nantong Univ, Affiliated Hosp, Ctr Special Inspect, Nantong, Jiangsu, Peoples R China  Huazhong Univ Sci & Technol, Tongji Hosp, Tongji Med Coll, Dept Neurosurg, Wuhan, Hubei, Peoples R China  Nantong Univ, Affiliated Hosp, Dept Otolaryngol Head Neck Surg, Nantong, Jiangsu, Peoples R China  Nantong Univ, Affiliated Hosp, Dept Rehabil Med, Nantong, Jiangsu, Peoples R China

Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, St. Louis, MO 63110, USA    Center for Species Survival, Smithsonian National Zoo and Conservation Biology Institute, Front Royal, VA 22630, USA    North of England Zoological Society, Chester Zoo, Upton by Chester CH2 1LH, UK    National Museum of Natural History, Smithsonian Institution, Washington, DC 20560, USA    Smithsonian Global Health Program, Smithsonian National Zoo and Conservation Biology Institute, Washington, DC 20008, USA    Department of Epidemiology of Microbial Disease, Yale School of Public Health, New Haven, CT 06520, USA    Veterinary Initiative for Endangered Wildlife, Bozeman, MT 59715, USA    Department of Anthropology, The Ohio State University, Columbus, OH 43210, USA    College of Public Health, The Ohio State University, Columbus, OH 43210, USA    Department of Clinical Sciences, Colorado State University, Fort Collins, CO 80523, USA    Wildlife Health Sciences, Smithsonian National Zoo and Conservation Biology I

Laboratory of Molecular Reproductive Biology, Institute for Environmental Sciences, University of Shizuoka, Shizuoka 422-8526, Japan.  Graduate School of Integrated Pharmaceutical and Nutrition Sciences, University of Shizuoka, Shizuoka 422-8526, Japan.  Tropical Biosphere Research Center, University of the Ryukyus, Okinawa 903-0213, Japan.  Faculty of Advanced Engineering, Tokyo University of Science, Tokyo 125-8585, Japan.  Graduate School of Nanobioscience, Yokohama City University, Yokohama 236-0027, Japan.

Univ Utah, Sch Med, 30 N 1900 E,2B200, Salt Lake City, UT 84132 USA  Univ Utah, Sch Med, Dept Obstet & Gynecol, Div Family Planning, 30 N 1900 E,2B200, Salt Lake City, UT 84132 USA  Univ Utah, Coll Nursing, 10 S 2000 E, Salt Lake City, UT 84112 USA  Univ Utah, Sch Med, Dept Pediat, Div Neonatol, 295 Chipeta Way, Salt Lake City, UT 84108 USA  Univ New Mexico, Sch Med, Dept Obstet & Gynecol, Albuquerque, NM 87131 USA  Univ Illinois, Dept Psychiat, Neuropsychiat Inst, 912 S Wood St, Chicago, IL 60612 USA

MIT, David H Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Chem Engn, Cambridge, MA 02139 USA  MIT, Div Comparat Med, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Northeastern Univ, Dept Bioengn, Boston, MA 02115 USA  Northeastern Univ, Dept Mech Engn, Boston, MA 02115 USA  Univ Southern Calif, Keck Sch Med, Dept Obstet & Gynecol, Los Angeles, CA 90033 USA  MIT, Media Lab, Cambridge, MA 02139 USA  MIT, Inst Med Engn & Sci, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Mech Engn, Cambridge, MA 02139 USA  Harvard Med Sch, Brigham & Womens Hosp, Div Gastroenterol Hepatol & Endoscopy, Boston, MA 02115 USA

BioCrit Grp Biomed Res Crit Care Med, Valladolid 47005, Spain  Univ Valladolid, Fac Med, Dept Med Dermatol & Toxicol, Valladolid 47005, Spain  Hosp Clin Univ Valladolid, Gastroenterol Dept, Valladolid 47003, Spain  Univ Valladolid, Fac Med, Dept Surg, Valladolid 47005, Spain  Hosp Clin Univ Salamanca, Anesthesiol & Crit Care Dept, Salamanca 37007, Spain  Hosp Clin Univ Valladolid, Anesthesiol & Crit Care Dept, Valladolid 47003, Spain  Inst Hlth Sci Castile & Leon IECSCYL, Soria 42002, Spain  Hosp Clin Univ Valladolid, Dept Microbiol, Valladolid 47003, Spain  Hosp Clin Univ Valladolid, Haematol & Hemotherapy Dept, Valladolid 47003, Spain

BioCritic, Group for Biomedical Research in Critical Care Medicine, 47005 Valladolid, Spain.  Department of Medicine, Dermatology and Toxicology, Universidad de Valladolid, 47005 Valladolid, Spain.  Research Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Centro de Investigacion Biomedica en Red de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, 28029 Madrid, Spain.  Institute of Health Sciences of Castile and Leon (IECSCYL), 42002 Soria, Spain.  Radiology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Gastroenterology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Anesthesiology and Critical Care Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Department of Surgery, Faculty of Medicine, Universidad de Valladolid, 47005 Valladolid, Spain.  Department of Physiology, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, 48940 Leioa, Spain.  Biocruce

VA Pittsburgh Healthcare Syst, Med Res Serv, Pittsburgh, PA 15240 USA  Univ Pittsburgh, Dept Pharmaceut Sci, Pittsburgh, PA 15216 USA  Cent S Univ, Xiangya Hosp 2, Changsha, Hunan, Peoples R China  Cent S Univ, Inst Clin Pharm, Changsha, Hunan, Peoples R China  Univ Pittsburgh, Sch Med, Dept Psychiat, Pittsburgh, PA 15213 USA  Univ Calif San Diego, Dept Psychiat, San Diego, CA 92103 USA  Beth Israel Deaconess Med Ctr, Dept Psychiat, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA

Johns Hopkins Univ, Johns Hopkins Hosp, Johns Hopkins Ctr Womens Reprod Mental Hlth, Dept Psychiat & Behav Sci,Sch Med, 550 North Broadway,Suite 308, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Gynecol & Obstet, Baltimore, MD 21205 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Biostat, 615 N Wolfe St,Suite E-3150, Baltimore, MD 21205 USA  Johns Hopkins Univ, Dept Pediat, Sch Med, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Populat Family & Reprod Hlth, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Univ Virginia, Dept Psychiat & Neurobehav Sci, POB 800548, Charlottesville, VA 22908 USA

Fujian Med Univ, Sch Pharm, Dept Pharmacol, Fuzhou 350122, Peoples R China  Army Med Univ, Mil Med Univ 3, Coll High Altitude Mil Med, Dept High Altitude Operat Med, Chongqing 400038, Peoples R China  Wuzhou Univ, Sch Chem Engn & Resource Recycling, Wuzhou 543002, Peoples R China  Fujian Med Univ, Fujian Ctr Safety Evaluat New Drug, Fuzhou 350122, Peoples R China  Fujian Med Univ, Sch Pharm, Fujian Key Lab Drug Target Discovery & Struct & Fu, Fuzhou 350122, Peoples R China

Beijing Inst Pharmacol & Toxicol, State Key Lab Toxicol & Med Countermeasures, Beijing Key Lab Neuropsychopharmacol, Beijing 100850, Peoples R China  China Pharmaceut Univ, Sch Pharm, Nanjing 211198, Jiangsu, Peoples R China  Chinese Peoples Liberat Army Gen Hosp, Nanlou Pharm, Beijing 100853, Peoples R China  Capital Med Univ, Sch Basic Med Sci, Beijing 100069, Peoples R China  Zunyi Med Univ, Key Lab Basic Pharmacol, Minist Educ, Zunyi 563003, Guizhou, Peoples R China  Zunyi Med Univ, Joint Int Res Lab Ethnomed, Minist Educ, Zunyi 563003, Guizhou, Peoples R China



Department of Psychology, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Department of Biological Sciences, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Neuroscience Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Life Sciences Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Institute of Arctic Biology, University of Alaska-Fairbanks, Fairbanks, AK, United States.  Department of Chemistry, University of Alaska-Fairbanks, Fairbanks, AK, United States.  IDeA Network of Biomedical Excellence (INBRE), University of Alaska-Fairbanks, Fairbanks, AK, United States.  Comprehensive Neuropsychological Services, Albany, NY, United States.  Department of Cognitive Science, Rensselaer Polytechnic Institute, Troy, NY, United States.

Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: iavicoli.ivo@rm.unicatt.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: veruscka@email.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: lfontana73@yahoo.it.  Epidemiology Unit, Occupational Medicine Department, Research Division, Italian Workers' Compensation Authority (INAIL), Via Alessandria, 220/E, 00198 Rome, Italy. Electronic address: a.marinaccio@inail.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: bergamaschi@rm.unicatt.it.  Department of Public Health, Environmental Health Sciences, University of Massachusetts, Morrill I, N344, Amherst, MA 01003, USA. Electronic address: edwardc@schoolph.umass.edu.

Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Angiol, Cardiovasc Res Lab, D-40225 Dusseldorf, Germany  Univ Reading, Dept Nutr, Reading RG6 6AP, Berks, England  UCL, Bloomsbury Inst Intens Care Med, London WC1E 6BT, England  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, Southampton SO16 6YD, Hants, England  Inst Life Sci, Southampton SO16 6YD, Hants, England  Slovak Acad Sci, Ctr Mol Med, Bratislava 83101, Slovakia  Wake Forest Univ, Dept Chem, Winston Salem, NC 27109 USA  Univ Warwick, Dept Chem, Coventry CV4 7AL, W Midlands, England  Bruker UK Ltd, Coventry CV4 9GH, W Midlands, England  Nagoya City Univ, Grad Sch Pharmaceut Sci, Dept Organ & Med Chem, Nagoya, Aichi 4678603, Japan  Natl Inst Oncol, Dept Mol Immunol & Toxicol, H-1122 Budapest, Hungary  NCI, Leidos Biomed Res Inc, Frederick, MD 21702 USA  NCI, Frederick, MD 21702 USA  Univ St Andrews, Sch Med, St Andrews KY16 9AJ, Fife, Scotland

Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden.  Present address: Department of Molecular Biology, Umea University, SE-901 87, Umea, SE, Sweden.  Present address: Yale Stem Cell Center, Yale University School of Medicine, New Haven, Connecticut, 06520, USA.  Present address: Research and Innovation Centre, Fondazione Edmund Mach, via E Mach 1, 38010, San Michele a/Adige, Italy.  Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden. ylva.engstrom@su.se.

Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan.  Department of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Asclepiumm Taiwan Co. Ltd., New Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan; National Institute of Cancer Research, National Health Research Institutes, Tainan 704, Taiwan.  Department of Surgery, Chang Gung Memorial Hospital, Chang Gung University, Taoyuan, Taiwan.  Genomics Research Center, Academia Sinica, Taipei, Taiwan.  Senhwa Biosciences, Inc., Taiwan R.O.C.  Institute of Biopharmaceutical Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan. Electronic address: yeusu@nycu.edu.tw.  Department of Oncology, Taipei Veterans Gener

Department of Genetics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA.  Genetics and Epigenetics Program, The University of Texas MD Anderson Cancer Center UT Health Graduate School of Biomedical Sciences, Houston, TX, USA.  Department of Genetics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA. bwang3@mdanderson.org.  Genetics and Epigenetics Program, The University of Texas MD Anderson Cancer Center UT Health Graduate School of Biomedical Sciences, Houston, TX, USA. bwang3@mdanderson.org.

National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, (Chinese Center for Tropical Diseases Research); Key Laboratory of Parasite and Vector Biology, National Health Commission of People's Republic of China; World Health Organization Collaborating Center for Tropical Diseases, Shanghai, China.  Shanghai University of Medicine & Health Sciences, Shanghai, China.  The School of Global Health, Chinese Center for Tropical Diseases Research, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.  Central Laboratory, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.

Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN Institute of Microbes and Infections, Shanghai 200052, China. Electronic address: haipengliu@tongji.edu.cn.  Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN 

Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China. Electronic address: hongjiang@sioc.ac.cn.

The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China.  University of Chinese Academy of Sciences, Beijing, 100049, China.  Shanghai Institute for Advanced Immunochemical Studies, and School of Life Science and Technology, Shanghai Tech University, Shanghai, 200031, China.  School of Chinese Materia Medica, Nanjing University of Chinese Medicine, Nanjing, 210023, China.  The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China. hljiang@simm.ac.cn.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China. hljiang@simm.ac.cn.  University of Chinese Academy of Sci

Univ Louisville, James Graham Brown Canc Ctr, Dept Microbiol & Immunol, Louisville, KY 40202 USA  Univ Louisville, Dept Physiol, Sch Med, Louisville, KY 40202 USA  Univ Louisville, Dept Med, Louisville, KY 40202 USA  Univ Louisville, Dept Pharmacol & Toxicol, Louisville, KY 40202 USA  Univ Louisville, Dept Comp Engn & Comp Sci, Louisville, KY 40202 USA  Univ Louisville, KBRIN Bioinformat Core, Louisville, KY 40202 USA  Univ Louisville, Kidney Dis Program, Louisville, KY 40202 USA  Univ Louisville, Clin Prote Ctr, Louisville, KY 40202 USA  Robley Rex Vet Affairs Med Ctr, Louisville, KY 40206 USA

Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Molecular and Translational Science, Monash University, Clayton, Victoria 3800, Australia.  The Department of Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Turabah 29179, Saudi Arabia.  Integrated DNA Technologies Inc., Coralville, IA 52241, USA.  Department of Immunology and Infectious Diseases, John Curtin School of Medical Research, Australian National University, Canberra, ACT 2601, Australia.  Centre for Personalised Immunology, John Curtin School of Medical Research, Australian National University, Canberra, ACT, 2601, Australia.  Ritchie Centre, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Obstetrics and Gynaecology, Monash University, Clayton, Victoria 3800, Australia.  Australian Regenerative Medicine Institute, Monash University, Clayton, Victoria 3800, Australia.  Centre for Molecu

Tongji Univ, Shanghai Pulm Hosp, Shanghai Key Lab TB, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai 200072, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai 200433, Peoples R China  Chinese Acad Sci, Shanghai Inst Biochem & Cell Biol, CAS Ctr Excellence Mol Cell Sci,Univ Chinese Acad, Shanghai Key Lab Mol Androl,State Key Lab Cell Bi, Shanghai 200031, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai 200433, Peoples R China  Tongji Univ, Shanghai Key Lab Signaling & Dis Res, Shanghai Matern & Infant Hosp 1, Clin & Translat Res Ctr,Sch Life Sci & Technol, Shanghai 200092, Peoples R China  Huazhong Univ Sci & Technol, Union Hosp, Tongji Med Coll, Dept Cardiovasc Dis, Wuhan 430022, Peoples R China  Chinese Acad Sci, CAS Ctr Excellence Brain Sci & Intelligence Techn, State Key Lab Virol, Ctr Biosafety Megasci,Wuhan Inst Virol, Wuhan 430071, Peoples R China  Huazhong Univ Sci & Technol, Union

Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China.  State Key Laboratory for Biology of Plant Diseases and Insect Pests, Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China.  National Institute of Biological Sciences, Beijing 102206, China.  Department of Bioengineering and Therapeutic Sciences, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technolo

Department of Bioengineering, University of Washington, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA.  Department of Immunology, University of Washington, Seattle, WA, USA.  Seattle Genetics, Bothell, WA, USA.  Center for Systems Biology, Harvard University, Cambridge, MA, USA.  Department of Biochemistry, University of Washington, Seattle, WA, USA.  Molecular Biophysics and Integrated Bioimaging, Lawrence Berkeley National Laboratory, Berkeley, CA, USA.  Neoleukin Therapeutics, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.  Department of Biochemistry, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.

Department of Biochemistry and Physiology, School of Pharmacy and Food Sciences, Universitat de Barcelona, Av. Joan XXIII, 27-31, 08028, Barcelona, Spain.  Institut de Biomedicina de la Universitat de Barcelona (IBUB), Universitat de Barcelona, Barcelona, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain.  NeurObesity Group, Department of Physiology, CIMUS, University of Santiago de Compostela-Instituto de Investigacion Sanitaria, Santiago de Compostela, Spain.  Neuronal Control of Metabolism Laboratory, Institut d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain.  CNAG-CRG, Centre for Genomic Regulation, Barcelona Institute of Science and Technology, 08028, Barcelona, Spain.  Universitat Pompeu Fabra (UPF), Barcelona, Spain.  Instituto de Investigaciones Biomedicas de Barcelona (IIBB-CSIC), Barcelona, Spain.  CIBER de Enfermedades Cardiovasculares (CIBERCV), Instituto de Salud Carl

Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran.  Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran; Department of Physiology, School of Medicine, Neurophysiology Research Center, Hamedan University of Medical Sciences, Hamedan, Islamic Republic of Iran. Electronic address: irsalehi@yahoo.com.  Department of Physical Education and Sport Science, Bandar Abbas Branch, Islamic Azad University, Bandar Abbas, Islamic Republic of Iran. Electronic address: kamal_ranjbar2010@yahoo.com.  Department of Physical Education and Sport Science, Hamedan Branch, Islamic Azad University, Hamedan, Islamic Republic of Iran.

Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN 55455 USA  Univ Minnesota, Div Cardiovasc, Minneapolis, MN 55455 USA  Shandong Univ, Dept Crit Care Med, Key Lab Cardiovasc Remodeling & Funct Res, Chinese Minist Educ,Qilu Hosp, Jinan, Peoples R China  Shandong Univ, Chinese Minist Hlth, Qilu Hosp, Jinan, Peoples R China  Tongji Univ, Shanghai Peoples Hosp 10, Sch Med, Cardiovasc Dept, Shanghai, Peoples R China  Penn State Coll Med, Inst Heart & Vasc, Hershey, PA USA  Univ Chinese Acad Sci, Coll Life Sci, Beijing 100049, Peoples R China  Shanghai Univ Sport, Shanghai Antidoping Lab, Shanghai 200438, Peoples R China  Med Coll Wisconsin, Dept Physiol, Ctr Cardiovasc, Human & Mol Genet Ctr, 8701 Watertown Plank Rd, Milwaukee, WI 53226 USA  Univ Minnesota, Dept Surg, Box 242 UMHC, Minneapolis, MN 55455 USA  Univ Mississippi, Med Ctr, Dept Physiol & Biophys, Jackson, MS 39216 USA



Haeundae Bumin Hosp, Dept Nephrol, Busan, South Korea  Inje Univ, Busan Paik Hosp, Dept Surg, Coll Med, Busan 47392, South Korea  Inje Univ, Paik Inst Clin Res, Coll Med, Busan, South Korea  Inje Univ, Dept Pathol, Coll Med, Busan, South Korea  Inje Univ, Dept Pharmacol, Coll Med, Busan, South Korea  Case Western Reserve Univ, Dept Med, Cleveland, OH 44106 USA  Univ Hosp, Seidman Canc Ctr, Cleveland, OH USA  Inje Univ, Busan Paik Hosp, Dept Nephrol, Coll Med, Busan, South Korea

Univ Pittsburgh, Sch Med, Pittsburgh, PA USA  Univ Pittsburgh, Ctr Translat & Int Hematol, Pittsburgh, PA USA  Univ Pittsburgh, Dept Med, Pittsburgh Heart Lung & Blood Vasc Med Inst, Pittsburgh, PA USA  Univ Ghana, Sch Biomed & Allied Hlth Sci, Accra, Ghana  Kwame Nkrumah Univ Sci & Technol, Sch Publ Hlth, Kumasi, Ghana  Univ Pittsburgh, Dept Med, Renal Electrolyte Div, Pittsburgh, PA USA  Univ Pittsburgh, Dept Pharmacol & Chem Biol, Pittsburgh, PA USA  Komfo Anokye Teaching Hosp, Kumasi, Ghana

Univ Liverpool, Inst Translat Med, Dept Cellular & Mol Physiol, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Translat Med, Dept Biostat, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Translat Med, Dept Mol & Clin Pharmacol, Liverpool L69 3BX, Merseyside, England  Univ Liverpool, Inst Integrat Biol, Ctr Cell Imaging, Liverpool L69 3BX, Merseyside, England  Heidelberg Univ, Med Res Ctr, Med Fac Mannheim, Mannheim, Germany  iThera Med, Munich, Germany  Univ Manchester, Fac Med & Human Sci, Ctr Paediat & Child Hlth, Manchester, Lancs, England

Department of Pathology, University Medical Center Utrecht, Utrecht, the Netherlands. Electronic address: F.A.Valentijn@umcutrecht.nl.  Department of Pathology, University Medical Center Utrecht, Utrecht, the Netherlands.  Molecular and Cellular Biology in Renal and Vascular Pathology, Fundacion Instituto de Investigacion Sanitaria -Fundacion Jimenez Diaz, Universidad Autonoma Madrid, Madrid, Spain.  Department of Nephrology, Faculty of Medicine, University of Thessaly, Larissa, Greece.  Center for Cell Biology and Cancer Research, Albany Medical Center, Albany, New York, USA.

Emory Univ, Dept Surg, Sch Med, Atlanta, GA 30322 USA  Peoples Hosp Zhengzhou Univ, Dept Crit Care Med, Henan Prov Peoples Hosp, Zhengzhou, Peoples R China  Southeast Univ, Zhongda Hosp, Dept Crit Care Med, Nanjing, Peoples R China  Chiba Univ, Dept Gen Med Sci, Grad Sch Med, Chiba, Japan  Eastern Chiba Med Ctr, Dept Emergency & Crit Care Med, Togane, Japan  Emory Univ, Sch Med, Emory Crit Care Ctr, Atlanta, GA 30322 USA  Emory Univ, Emory Transplant Ctr, Sch Med, 101 Woodruff Rd Suite 5105, Atlanta, GA 30322 USA

Univ Gothenburg, Ctr Brain Repair & Rehabil, Inst Neurosci & Physiol, Gothenburg, Sweden  Karolinska Inst, Dept Womens & Childrens Hlth, Stockholm, Sweden  Zhengzhou Univ, Affiliated Hosp 3, Henan Key Lab Child Brain Injury, Zhengzhou, Peoples R China  Univ Marburg, Inst Pharmacol & Clin Pharm, Marburg, Germany  Univ Groningen, Groningen Res Inst Pharm, Dept Mol Pharmacol, Groningen, Netherlands  Zhengzhou Childrens Hosp, Dept Paediat, Zhengzhou, Peoples R China  Karolinska Univ Hosp, Dept Paediat Oncol, Stockholm, Sweden

Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Inst Microvasc Med,Med Res Ctr, 16766 Jingshi Rd, Jinan 250014, Shandong, Peoples R China  Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Dept Nephrol, Jinan, Peoples R China  Shandong Univ, Shandong Prov Qianfoshan Hosp, Sch Med, Jinan, Peoples R China  Univ Toronto, Sunnybrook Hlth Sci Ctr, Mol & Cellular Biol Div, Toronto, ON, Canada  Univ Toronto, Dept Med Biophys, Toronto, ON, Canada  Tradewind BioSci, Daly City, CA USA  Markham Stouffville Hosp, Gen Internal Med, Toronto, ON, Canada

Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia.  Department of Paediatrics, Faculty of Medicine, National Institute of Children's Diseases, Comenius University in Bratislava, Bratislava, Slovakia.  Emergency Department Ruzinov, University Hospital Bratislava, Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, Bergen, Norway.  Department of Pharmacology and Toxicology, Faculty of Pharmacy, Comenius University, Bratislava, Slovakia.  Department of Nephrology, Institute of Pathology, University Clinic of the RWTH Aachen, Aachen, Germany.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, Bratislava, Slovakia.  Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia. tothova.lubomira@gmail.com.



Univ Nacl Autonoma Mexico, Inst Ciencias Atmosfera & Cambio Climat, Lab Genotoxicol & Med Ambientales, Dept Ciencias Ambientales, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Biol Celular, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Farmacol, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Fac Med, Dept Biol Celular & Tisular, Mexico City 04510, DF, Mexico  Univ Nacl Autonoma Mexico, Inst Invest Biomed, Dept Inmunol, Mexico City 04510, DF, Mexico

Natl Cheng Kung Univ, Dept Biotechnol & Bioind Sci, Tainan, Taiwan  Cheng Kung Univ, Coll Med Natl, Dept Surg, Div OfThorac Surg, Tainan, Taiwan  Natl Cheng Kung Univ, Coll Med, Dept Pharmacol, Tainan, Taiwan  Taipei Med Univ, Coll Med Sci & Technol, PhD Program Neural Regenerat Med, Taipei, Taiwan  Taipei Med Univ, Coll Med, Grad Inst Med Sci, Taipei, Taiwan  Taipei Med Univ, Coll Med, Sch Resp Therapy, Taipei, Taiwan  Natl Cheng Kung Univ, Coll Med, Inst Mol Med, Tainan, Taiwan  Taipei Med Univ, TMU Res Ctr Neurosci, Taipei 11031, Taiwan

Univ Sao Paulo, FMVZ, Dept Anim Reprod, Sao Paulo, SP, Brazil  Sao Paulo Fed Univ, Dept Surg, Div Urol, Human Reprod Sect, Sao Paulo, Brazil  Inst Anim Sci, Diversified Anim Sci Res Ctr, Res & Dev Unit Registro, Registro, SP, Brazil  CATI Rural Dev Off, Registro, SP, Brazil  Univ Fed Mato Grosso do Sul, Fac Vet Med & Anim Sci, Campo Grande, MS, Brazil  Univ Fed Lavras, Dept Anim Sci, Lavras, MG, Brazil  Univ Fed Juiz de Fora, Dept Vet Med, Juiz De Fora, MG, Brazil  Guru Angad Dev Vet & Anim Sci Univ, Coll Vet Sci, Dept Vet Gynaecol & Obstet, Ludhiana, Punjab, India  Univ Sydney, Fac Sci, Sch Life & Environm Sci, Sydney, NSW, Australia

Bambino Gesu Pediat Hosp, Unit Muscular & Neurodegenerat Disorders, Mol Med Lab, IRCCS, Viale San Paolo 15, I-00146 Rome, Italy  IRCCS Fdn Santa Lucia, SPInal REhabil Lab, Rome, Italy  Univ Cattolica Sacro Cuore, Fdn Policlin A Gemelli Rome, Inst Neurol, Rome, Italy  Univ Cattolica Sacro Cuore, Fondazione Policlinico Gemelli Rome, Dept Nucl Med, Rome, Italy  Bambino Gesu Pediat Hosp, Div Genet Disorders & Rare Dis, IRCCS, Rome, Italy  Fdn Don Carlo Gnocchi Onlus, Dept Neurosci, Milan, Italy

Chiang Mai Univ, Ctr Elephant & Wildlife Res, Chiang Mai, Thailand  Chiang Mai Univ, Dept Compan Anim & Wildlife Clin, Fac Vet Med, Chiang Mai, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA USA  Chiang Mai Univ, Dept Vet Biosci & Vet Publ Hlth, Fac Vet Med, Chiang Mai, Thailand  Chiang Mai Univ, Dept Food Anim Clin, Fac Vet Med, Chiang Mai, Thailand  Chiang Mai Univ, Excellent Ctr Vet Publ Hlth, Chiang Mai, Thailand  Natl Elephant Inst, Lampang, Thailand

Chiang Mai Univ, Fac Vet Med, Masters Degree Program Vet Sci, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Ctr Elephant & Wildlife Res, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Chulabhorn Royal Acad, HRH Princess Chulabhorn Coll Med Sci, Fac Vet Med & Appl Zool, Bangkok 10210, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Food Anim Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Vet Publ Hlth Ctr & Food Safety Asia Pacific VPHC, Chiang Mai 50100, Thailand  Royal Vet Coll, Dept Clin Sci & Serv, Hawkshead Lane, Hatfield AL9 7TA, Herts, England  Chiang Mai Univ, Fac Vet Med, Dept Compan Anim, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Wildlife Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Chiang Mai 50100, Thailand  North England Zool Soc, Chester Zoo, Chester CH2 1LH, Cheshire, England

Univ Turku, Dept Biol, Turku 20014, Finland  Univ Southern Denmark, Dept Biol, DK-5230 Odense, Denmark  Univ Oxford, Dept Zool, Oxford OX1 2JD, England  North Carolina Zoo, Asheboro, NC 27205 USA  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Minist Nat Resources & Environm Conservat, Myanma Timber Enterprise, Yangon, Myanmar  Univ Turku, Dept Publ Hlth, Turku 20014, Finland  Turku Univ Hosp, Turku 20014, Finland  Univ Turku, Ctr Populat Hlth Res, Turku 20014, Finland

G Montano, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.  P Clough, Dolphin Research Center, Grassy Key, United States.  T Schmitt, SeaWorld San Diego, San Diego, United States.  M Davis, SeaWorld Parks and Entertainment, Orlando, United States.  J O'Brien, SeaWorld and Busch Gardens Species Preservation Laboratory, Sea World Of California, San Diego, United States.  K Steinman, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld San Diego, San Diego, United States.  T Robeck, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.

Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA; Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina. Electronic address: aaf269@nau.edu.  George Mason University & Smithsonian-Mason School of Conservation, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA.  Southern Right Whale Health Monitoring Program, Los Alerces 3376, Puerto Madryn, Chubut 9120, Argentina; Wildlife Health Center, School of Veterinary Medicine, University of California, 1089 Veterinary Medicine Drive, VM3B Ground Floor, Davis, CA 95616, USA.  Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina; Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN), Universidad Nacional de Cordoba, Av. Velez Sarsfield 299, Cordoba 

Department of Biological Sciences, Northern Arizona University, Flagstaff, AZ 86001, USA.  Department of Physiology, Institute of Biosciences, University of Sao Paulo, Sao Paulo, SP 05508-090, Brazil.  Department of Animal Morphology and Physiology, College of Agricultural and Veterinary Sciences, Sao Paulo State University, Via de Acesso Prof. Paulo Donato Castellane s/n, Jaboticabal, SP 14884-900, Brazil.  Smithsonian-Mason School of Conservation & George Mason University, Front Royal, VA 22630, USA.

Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya. jeparker@sdzwa.org.  Center for Species Survival, Smithsonian Conservation Biology Institute, 1500 Remount Road, Front Royal, VA, 22630, USA.  Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA.  Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, 80523, USA.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya.  Department of Zoology, Oxford University, Oxford, OX1 3PS, UK.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA.



Mayo Clin, Dept Med, Div Nephrol & Hypertens, Rochester, MN 55905 USA  China Med Univ, Shengjing Hosp, Dept Nephrol, Shenyang, Peoples R China  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Ctr Endocrinol Diabet & Metab, Galway, Ireland  Natl Univ Ireland Galway, Sch Med, CURAM SFI Res Ctr, Regenerat Med Inst REMEDI, Galway, Ireland  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Clin Biochem, Galway, Ireland  Mayo Clin, Dept Med, Div Community Internal Med, Rochester, MN USA  Mayo Clin, Dept Med, Div Geriatr Med & Gerontol, Rochester, MN 55905 USA  Mayo Clin, Dept Biomed Stat & Informat, Rochester, MN USA  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN USA  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Nephrol, Galway, Ireland

Department of Comparative Biosciences, University of Illinois at Urbana-Champaign College of Veterinary Medicine, Urbana, IL, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA. Electronic address: chris.gregg@neur

Tech Univ Denmark, Dept Bio & Hlth Informat, DK-2800 Lyngby, Denmark  Tech Univ Denmark, Natl Food Inst, DK-2800 Lyngby, Denmark  Univ Copenhagen, Fac Sci, Dept Nutr Exercise & Sports, DK-1958 Frederiksberg, Denmark  Univ Copenhagen, Novo Nord Fdn Ctr Basic Metab Res, DK-2200 Copenhagen, Denmark  Univ Leuven, Rega Inst, KU Leuven, Dept Microbiol & Immunol, B-3000 Leuven, Belgium  VIB, Ctr Microbiol, B-3000 Leuven, Belgium  Univ Copenhagen, Fac Sci, Dept Vet Dis Biol, DK-1958 Frederiksberg, Denmark  Univ Southern Denmark, Dept Biochem & Mol Biol, DK-5230 Odense, Denmark  Univ Copenhagen, Dept Biomed Sci, DK-2200 Copenhagen, Denmark  Bispebjerg Hosp, Dept Radiol, DK-2400 Copenhagen, Denmark  Tech Univ Denmark, Dept Chem & Biochem Engn, DK-2800 Lyngby, Denmark  Univ Copenhagen, Dept Plant & Environm Sci, DK-1958 Frederiksberg, Denmark  Tech Univ Denmark, Dept Biotechnol & Biomed, DK-2800 Lyngby, Denmark  Copenhagen Univ Hosp Hvidovre, Dept Clin Biochem, DK-2650 Hvidovre, Denmark  Statens Serum Inst, Dept Autoimm



Group of Precision Medicine in Chronic Diseases, and.  Centro de Investigacion Biomedica en Red de Enfermedades Respiratorias, Madrid, Spain.  Group of Translational Research in Respiratory Medicine, Respiratory Department, Hospital Arnau de Vilanova-Santa Maria, Biomedical Research Institute of Lleida, Lleida, Spain.  Pneumology Department, University Hospital of Guadalajara, Guadalajara, Spain.  San Pedro de Alcantara Hospital, Instituto Universitario de Investigacion Biosanitaria de Extremadura, Caceres, Spain; and.  Respiratory and Sleep Department, Parc Tauli University Hospital, Parc Tauli Research and Innovation Institute, Autonomous University of Barcelona, Sabadell, Spain.

Salford Royal NHS Fdn Trust, Vasc Res Grp, Salford, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Cardiovasc Sci,Sch Med Sci, Manchester, Lancs, England  Univ Manchester, Div Canc Studies, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Wellcome Trust Ctr Cell Matrix Res, Sch Med Sci,Fac Biol Med & Hlth, Manchester, Lancs, England  Royal Preston Hosp, Renal Dept, Preston, Lancs, England  Imperial Coll, Natl Heart & Lung Inst, London, England  Univ Birmingham, Inst Canc & Genom Sci, Canc Res UK Clin Trials Unit, Birmingham, W Midlands, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Pharm & Optometry,Sch Hlth Sci, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Manchester Fungal Infect Grp,Sch Biol Sci, Manchester, Lancs, England

Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA. Thomas.Raffay@UHhospitals.org.  Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA.  Department of Population and Quantitative Health Sciences, Case Western Reserve University, Cleveland, OH, USA.  Neonatal Research Unit, Health Research Institute La Fe (IISLAFE), Valencia, Spain.  Department of Analytical Chemistry, Universtitat de Valencia, Burjassot, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe (HULAFE), Valencia, Spain.  University of Pittsburgh, Pittsburgh, PA, USA.

Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain; Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain. Electronic address: julia.kuligowski@uv.es.  Health and Biomedicine, Leitat Technological Center, Carrer de la Innovacio, 2, 08225 Terrassa, Spain; Analytical Unit, Health Research Institute La Fe, Avda Fernando, Abril Martorell 106, 46026 Valencia, Spain.

School of Human Evolution and Social Change, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Interdepartmental Doctoral Program in Anthropological Sciences, Stony Brook University, Stony Brook, NY, USA.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA.  School of Life Sciences, Arizona State University, Tempe, AZ, USA.  Department of Mammals, Bronx Zoo, Wildlife Conservation Society, New York, NY, USA.  New York Consortium in Evolutionary Primatology, New York, NY, USA.  Ethiopian Wildlife Conservation Authority, Addis Ababa, Ethiopia.  African Wildlife Foundation, Simien Mountains Landscape Conservation and Management Project, Debark, Ethiopia.  Department of Biology, Miami University, Oxford, OH, USA.  Simien Mountains Gelada Research Project, Debark, Ethiopia.  Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville, TN, USA.  Guassa Gelada Resear

Univ Iowa, Dept Pharmacol, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Physiol, Milwaukee, WI 53226 USA  Univ Illinois, Div Endocrinol Diabet & Metab, Chicago Coll Med, Chicago, IL 60612 USA  Univ Iowa, Dept Psychol & Brain Sci, Iowa City, IA 52242 USA  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Biomed Engn, Milwaukee, WI 53226 USA  Med Coll Wisconsin, Comprehens Rodent Metab Phenotyping Core, Milwaukee, WI 53226 USA  Univ Iowa, Dept Biostat, Iowa City, IA 52242 USA  Univ Iowa, Dept Internal Med, Iowa City, IA 52242 USA  Wake Forest Sch Med, Dept Internal Med, Winston Salem, NC 27101 USA  Med Coll Wisconsin, Rat Genome Database, Milwaukee, WI 53226 USA

School of Public Health, University of Illinois at Chicago, Chicago, IL, United States of America.  College of Medicine, University of Illinois at Chicago, Chicago, IL, United States of America.  Institute for Minority Health Research, University of Illinois at Chicago, United States of America.  Center for Infectious Disease, University of Texas Health Science Center at Houston, Houston, TX, United States.  Department of Earth Sciences, Dartmouth College, Hanover, NH, United States of America.  Division of Cardiovascular Medicine, LSU Health School of Medicine, New Orleans, LA, United States.  Human Genetics Center, University of Texas Health Science Center at Houston, Houston, TX, United States.  Chicago Center for Health and Environment, Chicago, IL, United States of America.  Section of Endocrinology, Diabetes, and Metabolism, Jesse Brown Veterans Affairs Medical Center, Chicago, IL, United States of America.    E-mail address: rsargis@uic.edu

Department of Biological Sciences, Faculty of Life Sciences, Andres Bello University, Santiago 8320000, Chile.  Interdisciplinary Center for Aquaculture Research (INCAR), Concepcion 4030000, Chile.  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigacion Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI-MAR), University of Cadiz, 11519 Puerto Real, Spain.  Department of Animal Physiology, Faculty of Biology, University Complutense of Madrid, 28040 Madrid, Spain.  Institute of Marine and Limnological Sciences, Faculty of Sciences, University Austral of Chile, Valdivia 5110652, Chile.  Department of Marine Biology and Aquaculture, Instituto de Ciencias Marinas de Andalucia (ICMAN-CSIC), 11519 Puerto Real, Spain.



Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN. Electronic address: naira.baregamian@vumc.org.  Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN.  Cell Imaging Shared Resource, Vanderbilt University, Nashville, TN.  Vanderbilt Biophotonics Center, Vanderbilt University, Nashville, TN.  Department of Radiation Oncology, Vanderbilt University Medical Center, Nashville, TN.  Department of Pathology, Microbiology and Immunology, Vanderbilt University Medical Center, Nashville, TN.  Department of Medicine, Vanderbilt University Medical Center, Nashville, TN.

Univ Lille Nord France, Lille, France  INSERM, U995, F-59045 Lille, France  Univ Hosp Rennes, Serv Malad Appareil Digestif, Pontchaillou, France  INSERM, Liver Metab & Canc, UMR991, Rennes, France  Univ Rennes 1, Rennes, France  CHU Lille, Hop Claude Huriez, Serv Malad Appareil Digestif & Nutr, F-59037 Lille, France  CHU Lille, Hop Claude Huriez, Serv Chirurg Digest & Transplantat, F-59037 Lille, France  Inst Clin Souris, Illkirch Graffenstaden, France  Ecole Polytech Fed Lausanne, Lab Integrat & Syst Physiol, Lausanne, Switzerland  Icahn Sch Med Mt Sinai, Dept Gastroenterol, New York, NY 10029 USA  Fac Sci Pharmaceut & Biol, UDSL, Lille, France

Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: 1821362@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: christina.stanley@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: l.hosie@chester.ac.uk.  Institute of Conservation Science & Learning, Bristol Zoological Society, Clifton, Bristol BS8 3HA, UK. Electronic address: SRichdon@bristolzoo.org.uk.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: eluned.price@durrell.org.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: Dominic.Wormell@durrell.org.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Elec

Bat Conservation International, Austin, TX, 78746, USA. wfrick@batcon.org.  Department of Ecology and Evolutionary Biology, University of California, Santa Cruz, CA, 95060, USA. wfrick@batcon.org.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, 79401, USA.  Bat Conservation International, Austin, TX, 78746, USA.  U.S. Geological Survey - National Wildlife Health Center, Madison, WI, 53711, USA.  Cooperative Wildlife Research Laboratory and School of Biological Sciences, Southern Illinois University, Carbondale, IL, 62901, USA.  Pathogen and Microbiome Institute, Northern Arizona University, Flagstaff, AZ, 86011, USA.  Department of Biology, University of Waterloo, Waterloo, N2L 3G1, Canada.



Department of Medical Physiology, Faculty of Medicine, Menoufia University, Egypt; Department of Medical Physiology, Faculty of Medicine, Imam Mohammed Ibn Saud Islamic University, Saudi Arabia. Electronic address: suzanhazzaa@med.menofia.edu.eg.  Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.emimohamed84@gmail.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: AHISMAIL2013@yahoo.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: abdelmoneam.abdelkader@science.menofia.edu.eg.  Department of Histology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.sehamhist@gmail.com.  Department of Chemistry, Biochemistry Division, Faculty of Science, Menoufia University, Egypt. Electronic address: yasminfekry@science.menofia.edu.eg.  Chemist at Faculty of Science, Menoufia University, Egypt. Electronic addr

Immunophyisiology Research Group, Instituto Universitario de Investigacion Biosanitaria de Extremadura (INUBE), 06080 Badajoz, Spain.  Immunophysiology Research Group, Physiology Department, Faculty of Sciences, University of Extremadura, 06071 Badajoz, Spain.  Facultad de Deporte, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  International Chair of Sports Medicine, UCAM Universidad Catolica San Antonio de Murcia, 30107 Murcia, Spain.  Immunophysiology Research Group, Nursing Department, Faculty of Medicine and Health Sciences, University of Extremadura, 06071 Badajoz, Spain. Carmen Daniela Quero: cdquero@ucam.edu""

NHGRI, Social & Behav Res Branch, NIH, Bethesda, MD 20892 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet, NIH, Bethesda, MD USA  Johns Hopkins Univ, Sch Med, Div Endocrinol Diabet & Metab, Baltimore, MD USA  Suburban Hosp, Johns Hopkins Community Phys, Bethesda, MD USA  Montefiore Med Ctr, Albert Einstein Coll Med, Dept Oncol, Div Hematol, New York, NY USA  NIH, Dept Lab Med, Clin Ctr, Bldg 10, Bethesda, MD 20892 USA  Univ Massachusetts, Dept Psychol & Brain Sci, Amherst, MA 01003 USA  Univ Florida, Genet Inst, Gainesville, FL USA

Department of Human Ecology, School of International Health, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan.  Laboratory for Microbiome Sciences, RIKEN Center for Integrative Medical Sciences, Yokohama, Japan.  Department of Public Health & Nursing, Nagasaki University, Nagasaki, Japan.  Faculty of Nursing, Toho University, Tokyo, Japan.  Graduate School of Agricultural and Life Sciences, The University of Tokyo, Tokyo, Japan.  Lao Tropical and Public Health Institute, Ministry of Health, Vientiane, Laos.  Graduate School of Environmental Studies, Nagoya University, Nagoya, Japan.

Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa. Electronic address: llabarge@ab.mpg.de.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK.  Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Department of Anthropology, The State University of New York at Buffalo, Amherst, NY, USA.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK; Department of Biological Sciences, Faculty of Science, Engineering and Agriculture, Private Bag X5050, Thohoyandou 0950, South Africa.  D

Innate Immunity Laboratory, Immunology Program, Biomedical Sciences Institute, Faculty of Medicine, Universidad de Chile, Santiago 8380453, Chile.  Biomedicine Research Laboratory, Medical School, Universidad Finis Terrae, Santiago 7501015, Chile.  Department of Gastroenterology and Hepatology, University Medical Center Groningen, University of Groningen, 9713 GZ Groningen, The Netherlands.  Molecular Endocrinology Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  Metabolism and Nuclear Medicine Group, Fudan University Cancer Institute, Fudan University Shanghai Cancer Center, Shanghai 200433, China.  Metabolism, Genes, and Environment Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  School

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunneys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Channing Lab, Brigham & Womens Hosp, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  Yale Univ, Environm Hlth Sci, New Haven, CT USA  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Hlth Canada, Hlth Environm & Consumer Safety Branch, PL 0201A,101 Tunnys Pasture Driveway, Ottawa, ON K1A 0K9, Canada  Univ Toronto, Dalla Lana Sch Publ Hlth, Div Occupat & Environm Hlth, Toronto, ON, Canada  SOCAAR, Toronto, ON, Canada  Harvard Med Sch, Brigham & Womens Hosp, Channing Lab, Boston, MA USA  Environm & Climate Change Canada, Toronto, ON, Canada  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA USA  Univ Toronto, Dept Med, Div Occupat Med, Toronto, ON, Canada  Univ Toronto, Dept Med, Div Respirol, Toronto, ON, Canada  St Michaels Hosp, Li Ka Shing Knowledge Inst, Toronto, ON, Canada

Department of Psychology, University of Oslo, Oslo, Norway. Electronic address: g.e.loseth@psykologi.uio.no.  Department of Psychology, University of Oslo, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Department of Diagnostic Physics, Oslo University Hospital, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway.  Department of Biomedical and Clinical Sciences, Linkoping University, Linkoping, Sweden; Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.  Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.



Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, NIH, Bethesda, MD 20892 USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pediat, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Biochem & Immunol, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Colorado, Sch Med, Div Endocrinol Metab & Diabet, Aurora, CO 80045 USA  Vet Affairs Med Ctr, Res Serv, Denver, CO 80045 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Pediat Endocrinol Interinst Training Program, NIH, Bethesda, MD USA  Harvard Med Sch, Dept Pediat, Boston Childrens Hosp, Div Endocrinol, Boston, MA 02115 USA  Univ Fed Triangulo Mineiro, Dept Gen Pathol, BR-38025180 Uberaba, MG, Brazil

Department of Paraclinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Institute for Biology, Leiden University, Leiden, The Netherlands.  Department of Production Animal Clinical Sciences, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway.  Department of Preclinical Sciences and Pathology, Faculty of Veterinary Medicine, Norwegian University of Life Sciences, As, Norway. ida.johansen@nmbu.no.

a  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigación Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI·MAR), University of Cádiz, 11519 Puerto Real, Cádiz, Spain  b  Department of Biology and Geology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Almería, 04120 Almería, Spain  c  Department of Microbiology, Campus de Excelencia Internacional del Mar (CEI·MAR), University of Málaga, 29071 Málaga, Spain  d  Centre of Marine Sciences (CCMar), Universidade do Algarve, Faro, Portugal  e  Instituto de Ciencias Marinas de Andalucía (ICMAN-CSIC), 11519 Puerto Real, Cádiz, Spain



Department of Anthropology, University of California, Los Angeles, Los Angeles, California, USA.  Departamento de Psiquiatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Department of Anthropology, Yale University, New Haven, Connecticut, USA.  Departamento de Medicina Preventiva, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Pediatria, Faculdade de Medicina FMUSP, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.  Departamento de Enfermagem Em Saude Coletiva da Escola de Enfermagem, Universidade de Sao Paulo, Sao Paulo, Sao Paulo, Brazil.

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: jbeehner@umich.edu.  School for the Environment and Sustainability, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, Emory University, Atlanta, GA 30322, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Ecology & Evolutionary Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Anthropology, Tulane University, New Orleans, LA 70118, USA; Santa Rosa Primate Project, Santa Rosa National Park, Costa Rica; Tulane National Primate Research Center, Tulane Un

No Arizona Univ, Ctr Bioengn Innovat, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86001 USA  Inst Conservat Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376, RA-9120 Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Sch Vet Med, 1089 Vet Med Dr Ground Floor West, Davis, CA 95616 USA  Univ Utah, Dept Biol, 257 South 1400 East Univ Utah, Salt Lake City, UT 84112 USA  Ocean Alliance Whale Conservat Inst, 32 Horton St, Gloucester, MA 01930 USA  Univ Nacl Cordoba, Diversidad Biol 4, Av Velez Sarsfield 299, RA-5000 Cordoba, Argentina

Alaska Dept Fish & Game, Div Wildlife Conservat, POB 110024, Douglas, AK 99811 USA  Alaska Dept Fish & Game, Div Wildlife Conservat, 1300 Coll Rd, Fairbanks, AK 99701 USA  Baylor Univ, Dept Biol, One Bear Pl 97388, Waco, TX 76798 USA  NOAA, Marine Mammal Lab, Alaska Fisheries Sci Ctr, Natl Marine Fisheries Serv, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Fairbanks, AK 99775 USA  Russian Acad Sci, Far East Branch, Kamchatka Branch, Pacific Geog Inst, Petropavlovsk Kamchatski 683000, Russia  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Alaska Stable Isotope Facil, Fairbanks, AK 99775 USA  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, Fairbanks, AK 99775 USA  Texas A&M Univ, Dept Marine Biol, Galveston Campus, Galveston, TX 77553 USA  Texas A&M Univ, Dept Wildlife & Fisheries Sci, College Stn, TX 77843 USA

Department of Structural Biology, VIB, Brussels, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Structural Biology Brussels, Vrije Universiteit Brussel, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Brussels Center for Redox Biology, Brussels, Belgium    Wael Gad & Joris Messens    Department of Biochemistry and Molecular Biology, Faculty of Pharmacy Helwan University, Cairo, Egypt    Sameh H Soror    Laboratory of Prion Biology, Neurobiology Sector, Scuola Internazionale Superiore di Studi Avanzati (SISSA), via Bonomea 265, Trieste, Italy    Gabriele Giachin & Giuseppe Legname    SISSA Unit, Italian Institute of Technology, via Bonomea 265, I-34136, Trieste, Italy    Giuseppe Legname    ELETTRA Laboratory, Sincrotrone Trieste S.C.p.A., I-34149, Basovizza, Trieste, Italy    Giuseppe Legname    Department o

Univ Fed Sao Carlos, Dept Phys Therapy, Lab Electrothermophototherapy, BR-13560 Sao Carlos, SP, Brazil  Univ Fed Sao Carlos, Postgrad Program Biotechnol, BR-13560 Sao Carlos, SP, Brazil  Univ Sao Paulo, Phys Inst Sao Carlos, Opt Grp, Sao Carlos, SP, Brazil  Massachusetts Gen Hosp, Wellman Ctr Photomed, Boston, MA 02114 USA  Univ Sao Paulo, Inst Phys, Lab Radiat Dosimetry & Med Phys, BR-05508 Sao Paulo, Brazil  Univ Fed Rio de Janeiro, BR-21941 Rio De Janeiro, Brazil  Harvard Univ, Sch Med, Dept Dermatol, Boston, MA 02115 USA  Tohoku Univ, Grad Sch Biomed Engn, Sendai, Miyagi 980, Japan  Harvard MIT Div Hlth Sci & Technol, Cambridge, MA USA



Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada; d.hirai@yahoo.com.  Pulmonary Function and Clinical Exercise Physiology Unit, Respiratory Division, Department of Medicine, Federal University of Sao Paulo, Sao Paulo, Brazil.  Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.  Division of Physical Therapy, University of Brasilia, Brasilia, Brazil.  Human Vascular Control Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada.  Queen's Muscle Physiology Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada; and.  Respiratory Investigation Unit, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.

Newcastle Univ, Inst Ageing & Hlth, Human Nutr Res Ctr, Newcastle Upon Tyne, England  Univ Warwick, Warwick Syst Biol Ctr, Coventry CV4 7AL, W Midlands, England  Univ Warwick, Warwick Med Sch, Coventry CV4 7AL, W Midlands, England  Univ Southampton, Fac Med, Southampton Gen Hosp, Southampton SO9 5NH, Hants, England  UCL Inst Child Hlth, Ctr Altitude Space & Extreme Environm Med, Portex Unit, London, England  UCL, Royal Free Hosp, Div Surg & Intervent Sci, London, England  Univ Hosp Southampton NHS Fdn Trust, Southampton Gen Hosp, Southampton, Hants, England  Southampton NIHR Resp Biomed Res Unit, Southampton, Hants, England

Univ Sao Paulo, Sch Phys Educ & Sport, Sao Paulo, Brazil  Harvard Med Sch, Sect Integrat Physiol & Metab, Joslin Diabet Ctr, Boston, MA USA  Univ Fed Sao Paulo, Biosci Dept, Santos, Brazil  Norwegian Univ Sci & Technol NTNU, Dept Circulat & Med Imaging, KG Jebsen Ctr Exercise Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, Dept Canc Res & Mol Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, PROMEC Core Facil Prote & Mod, Trondheim, Norway  Cent Norway Reg Hlth Author, Trondheim, Norway  Univ Toledo, Dept Physiol & Pharmacol, 2801 W Bancroft St, Toledo, OH 43606 USA  Univ Michigan, Dept Anesthesiol, Sch Med, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia

ISCIII, Ctr Biomed Network Res Rare Dis CIBERER, Valencia, Spain  Ctr Invest Energet Medioambientales & Tecnol CIEM, Regenerat Med Unit, Dept Basic Res, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn, Madrid, Spain  IIS FJD, Madrid, Spain  Univ Valencia, Dept Physiol, Fac Med, Valencia, Spain  Univ Valencia, Hosp Clin, Fdn Invest, Inst Invest INCLIVA, Valencia, Spain  Hosp del Mar, Serv Dermatol, Canc Res Program, IMIM Inst Hosp del Mar Invest Med, Barcelona, Spain  Hosp Santa Creu & Sant Pau, Dept Dermatol, Barcelona, Spain  Univ Valencia, Lab Neurobiol Comparada, Inst Cavanilles, CIBERNED, Valencia, Spain  Univ Freiburg, Med Ctr, Dept Dermatol, Freiburg, Germany



Calif State Polytech Univ Pomona, Dept Biol Sci, Pomona, CA 91768 USA  Hebei Univ, Coll Life Sci, Baoding 071000, Peoples R China  Western Univ Hlth Sci, Dept Basic Med Sci, Coll Osteopath Med Pacific, Pomona, CA 91766 USA  Western Univ Hlth Sci, Grad Coll Biomed Sci, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Dent Med, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Phys Med & Rehabil, Pomona, CA 91766 USA  Western Univ Hlth Sci, Coll Osteopath Med Pacific, Dept Neuromusculoskeletal Med Osteopath Manipulat, Pomona, CA 91766 USA

Unit of Muscular and Neurodegenerative Diseases, Bambino Gesu Children's Hospital, IRCCS, Viale San Paolo 15, 00146 Rome, Italy.  Rare and Complex Epilepsy Unit, Department of Neurosciences, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network EpiCARE, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Laboratory Medicine, Children's Hospital Bambino Gesu, Piazza S. Onofrio 4, 00165 Rome, Italy.  Department of Neuroscience, Bambino Gesu Children's Hospital, IRCCS, Full Member of European Reference Network on Rare and Complex Epilepsies EpiCARE, Piazza S. Onforio 4, 00165 Rome, Italy.

School of Public Health and UTHealth Consortium on Aging, University of Texas Health Science Center at Houston, Brownsville Campus, Brownsville, TX 78520, USA.  School of Medicine, South Texas Diabetes and Obesity Institute, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Host Pathogen Interactions and Population Health Program, Texas Biomedical Research Institute, San Antonio, TX 78227, USA.  Barshop Institute, The University of Texas Health Science Center of San Antonio, San Antonio, TX 78229, USA.  Secretaria de Salud de Tamaulipas, Reynosa 88630, Matamoros 87370 and Ciudad Victoria 87000, Mexico.  Biology Department, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Department of Health and Biomedical Sciences, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Unidad Academica Multidisciplinaria Reynosa-Aztlan, Universidad Autonoma de Tamaulipas Reynosa-Aztlan, Reynosa 88779, Mexico.  Department of Epidemiology, School of Public Health, Boston University, Bos

Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. irensro@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. lory_stanca@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. ancadinischiotu@yahoo.com.  Department of Biochemistry and Molecular Biology, Faculty of Biology, University of Bucharest, 91-95 Splaiul Independentei, district 5, Bucharest 050095, Romania. ancadinischiotu@yahoo.com.

Onoriode Andrew Udi  Department of Human Anatomy Department, Achievers University Owo, Ondo State, Nigeria    John Chukwuma Oyem  Department of Human Anatomy, Novena University Ogume, Delta State, Nigeria  Department of Psychology, The Arctic University of Norway, Tromsø, Norway    Oladuni Abimbola Ebeye  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Lilian Ebite Chris-Ozoko  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Patrick Sunday Igbigbi  Department of Human Anatomy, Delta State University, Abraka, Nigeria    Donald Uzowulu Olannye  Department of Environmental Health Sciences, University of Ibadan, Nigeria



Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria  Department of Paediatrics, Lagos State University Teaching Hospital, Ikeja, Nigeria  Institute of Advanced Medical Research and Training, College of Medicine, University of Ibadan, Nigeria  Department of Chemical Pathology and Immunology, College of Medicine, University of Ibadan, Ibadan, Nigeria

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Harvard Med Sch, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, Boston, MA 02115 USA  Tel Aviv Univ, Sackler Sch Med, Dept Pathol, Tel Aviv, Israel  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Yale Univ, Sch Med, Dept Dermatol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Pathol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Immunobiol, New Haven, CT 06510 USA  Dana Farber Canc Inst, Dept Data Sci, Boston, MA 01225 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Dana Farber Canc Inst, Dept Biostat & Computat Biol, Boston, MA 02115 USA  MIT, Howard Hughes Med Inst, Dept Biol, Koch Inst, Cambridge, MA 02142 USA  MIT, Howard Hughes Med Inst, Dept Biol, Ludwig Ctr, Cambridge, MA 02142 USA

Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden.  Department of Anatomy, Physiology, and Biochemistry, Swedish University of Agricultural Sciences, Box 7011, SE-750 07 Uppsala, Sweden.  Department of Animal Environment and Health, Swedish University of Agricultural Sciences, Box 7068, SE-750 07 Uppsala, Sweden.  Department of Experimental Medicine, University of Copenhagen, The Panum Institute, Blegdamsvej 3B, DK-2200 Copenhagen N, Denmark.  Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden helena.wall@slu.se.



Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  MIT, Dept Biol, 77 Massachusetts Ave, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Broad Inst Harvard & MIT, Cambridge, MA USA  Massachusetts Gen Hosp, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Psychiat, Boston, MA 02115 USA  Icahn Sch Med Mt Sinai, Black Family Stem Cell Inst, New York, NY USA  Icahn Sch Med Mt Sinai, Dept Cell Dev & Regenerat Biol, New York, NY 10029 USA  Icahn Sch Med Mt Sinai, Dept Dermatol, New York, NY 10029 USA  Harvard Med Sch, Massachusetts Gen Hosp Res Inst, Ctr Syst Biol & Dept Radiol, Boston, MA 02115 USA  Harvard Med Sch, Massachusetts Gen Hosp, Cardiovasc Res Ctr, Boston, MA 02115 USA  Univ Hosp Wurzburg, Dept Internal Med 1, Wurzburg, Germany  Westlake Univ, Sch Life Sci, Hangzhou, Peoples R China  CNRS, Inst Genom Fonct, Montpellier, France  GenOway, Lyon, France

Washington Univ, Sch Med, Dept Neurol, Campus Box 8111,660 S Euclid Ave, St Louis, MO 63110 USA  Univ Milan, Fdn Ca Granda, IRCCS Osped Policlin, Neurol Unit,Dept Pathophysiol & Transplantat, Milan, Italy  Washington Univ, Sch Med, Div Biostat, St Louis, MO 63110 USA  Jackson Lab Genom Med, Farmington, CT 06032 USA  Washington Univ, Sch Med, Dept Med, St Louis, MO 63110 USA  Brescia Univ, Med Sch, Dept Clin & Expt Sci, Brescia, Italy  CEINGE Biotecnol Avanzate, Naples, Italy  Washington Univ, Sch Med, Hope Ctr Neurol Disorders, St Louis, MO 63110 USA  Univ Connecticut, Hlth Ctr, Dept Med & OB GYN, 263 Farmington Ave, Farmington, CT 06030 USA



Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Beckman Institute for Advanced Science and Technology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA. Electronic address: cathchri@illinois.edu.

Univ Texas Southwestern Med Ctr Dallas, Dept Immunol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Mol Biol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Washington, Dept Pediat, Seattle, WA 98105 USA  Seattle Childrens Hosp, Seattle, WA 98105 USA  Univ Texas Southwestern Med Ctr Dallas, Howard Hughes Med Inst, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Microbiol, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Texas Southwestern Med Ctr Dallas, Dept Pediat, 5323 Harry Hines Blvd, Dallas, TX 75390 USA  Univ Cent Oklahoma, 100 N Univ Dr, Edmond, OK 73034 USA

a  Wildlife Reproductive Centre, Taronga Conservation Society Australia, Dubbo, NSW, Australia  b  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Geelong, VIC, Australia  c  School of Biological Sciences, The University of Queensland, Brisbane, QLD, Australia  d  Department of Environment and Heritage Protection, Brisbane, QLD, Australia  e  Wildlife Biology Unit, School of Agriculture and Food Sciences, The University of Queensland, Gatton, QLD, Australia  f  Native Species Breeding Program (NSBP), Perth Zoo, South Perth, WA, Australia  g  Graham Centre for Agricultural Innovation & School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW, Australia  h  Department of Biomedical Sciences, University of Veterinary Medicine, Vienna, Austria  i  Wildlife Conservation and Science, Zoos Victoria, Parkville, VIC, Australia  j  Fowlers Gap Arid Zone Research Station, Centre of Ecosystem Science, School of Biological Earth and Environmental Sc

Univ Sao Paulo, Inst Biomed Sci, Dept Physiol & Biophys, Av Prof Lineu Prestes 1524, BR-05508000 Sao Paulo, SP, Brazil  Multidisciplinary Inst Cell Biol, Lab Neurophysiol, Calle 526 & Camino Gen Belgrano, RA-1900 La Plata, Buenos Aires, Argentina  Univ Sao Paulo, Inst Biomed Sci, Dept Anat, Av Prof Lineu Prestes 2415, BR-05508900 Sao Paulo, SP, Brazil  Univ Sao Paulo, Sch Med Ribeirao Preto, Dept Physiol, Av Bandeirantes 3900, BR-14049900 Ribeirao Preto, SP, Brazil  Ohio Univ, Edison Biotechnol Inst, Konneker Res Ctr 206A, Athens, OH 45701 USA  Ohio Univ, Heritage Coll Osteopath Med, Konneker Res Ctr 206A, Athens, OH 45701 USA



Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany. gellner@uni-bonn.de.  Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany.  Institute of Nutritional Science, University of Potsdam, 14558 Nuthetal, Potsdam, Germany.  Core Facility Mass Spectrometry, Institute of Biochemistry and Molecular Biology, Medical Faculty, University of Bonn, Bonn, Germany.  Institute of Molecular Psychiatry, Medical Faculty, University of Bonn, 53127, Bonn, Germany.  Institute of Physiology II, University Bonn, Medical Faculty, Nussallee 11, 53115, Bonn, Germany. vstein@uni-bonn.de.

Division of Immunobiology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 2Immunology Graduate Program, Cincinnati Children’s Hospital Medical Center and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 3Department of Infectious Diseases and Microbiology, University of Lübeck, Lübeck, Germany. 4Division of Allergy and Immunology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 5Institute of Nutritional Medicine, University Hospital Schleswig-Holstein, Campus Lübeck, Lübeck, Germany. 6Section on Integrative Physiology and Metabolism, Joslin Diabetes Center, Boston, Massachusetts, USA. 7Institute for Diabetes and Obesity, Helmholtz Diabetes Center and German Center for Diabetes Research (DZD), Helmholtz Zentrum München, Neuherberg, Germany. 8Research Institute for Biomedical Sci

Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol Endocrinol & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Preempt Med & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Dokkyo Med Univ, Saitama Med Ctr, Dept Diabet Endocrinol & Hematol, 2-1-50 Minami Koshigaya, Koshigaya, Saitama 3438555, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol RCAST, Labs Syst Biol & Med LSBM, Tokyo 1538904, Japan  Tokyo Med & Dent Univ, Med Res Inst, Dept Dev & Regenerat Biol, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Gunma Univ, Biosignal Genome Resource Ctr, Inst Mol & Cellular Regulat, Lab Genome Sci, 3-39-15 Showa Machi, Maebashi, Gunma 3718512, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol & Cellular Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Med & Bioregulatory Sci, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan

Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States. Electronic address: breanna.n.harris@ttu.edu.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States; Center for Molecular and Behavioral Neuroscience, Rutgers, The State University of New Jersey, Newark, NJ, United States.  Department of Pathology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States; Department of Neurology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States.  Department of Psychology, Louisiana State University, Baton Rouge, LA, United States.

Helmholtz Diabet Ctr HMGU, Mol Endocrinol, Ingolstadter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, IDO, Ingolstadter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, Klopferspitz 18, D-82152 Martinsried, Germany  Univ Freiburg, Univ Med Ctr, Ctr Chron Immunodeficiency, D-79106 Freiburg, Germany  Univ Freiburg, Fac Biol, D-79106 Freiburg, Germany  Salk Inst Biol Studies, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  HHMI, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  Charite, Cardiovasc & Metab Sci, Robert Rossle Str 10, D-13125 Berlin, Germany  Charite, DZHK German Ctr Cardiovasc Res, Robert Rossle Str 10, D-13125 Berlin, Germany  Max Delbruck Ctr Mol Med Helmholtz Assoc MDC, Berlin Inst Hlth, Robert Rossle Str 10, D-13125 Berlin, Germany  Ludwig Maximilians Univ Munchen LMU, Gene Ctr, Feodor Lynen Str 25, D-81377 Munich, Germany

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC, United States of America. Electronic address: kodavanti.urmila@epa.gov.

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Sci & Technol China, Sch Life Sci, CAS Key Lab Brain Funct & Dis, Hefei 230027, Peoples R China  Inst Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Univ Amsterdam, Ctr Neurosci, Swammerdam Inst Life Sci, Inst Life Sci,Brain Plastic Grp, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Sch Environm & Biol Sci, Dept Anim Sci, New Brunswick, NJ 08901 USA

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Univ Sci & Technol China, CAS Key Lab Brain Funct & Dis, Sch Life Sci, Hefei 230027, Peoples R China  Tongji Univ, Sch Med, Ctr Translat Neurodegenerat & Regenerat Therapy, Shanghai Tenth Peoples Hosp, Shanghai 200072, Peoples R China  Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Amsterdam, Brain Plast Grp, Swammerdam Inst Life Sci, Ctr Neurosci, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Dept Anim Sci, Sch Environm & Biol Sci, New Brunswick, NJ 08901 USA  Univ Calif San Francisco, Neurosci Grad Program, San Francisco, CA 94158 USA

Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan.  Department of Materials Science, Graduate School of Pure and Applied Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Master's School of Medical Sciences, Graduate School of Comprehensive Human Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan; Center for Research in Isotopes and Environmental Dynamics (CRiED), University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki, 305-8573, Japan. Electronic address: happyhusband@nagalabo.jp.



Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of In Vivo Pharmacology Services, The Jackson Laboratory, Sacramento, CA, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Institute for Neuroscience, University of Texas at Austin, Austin, TX, USA.  Department of Integrative Biology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of Neurology, University of Texas at Austin, Austin, TX, USA.  Division of Pharmacology and Toxicology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA. Electronic address: curley@utexas.edu.

Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, 94720, USA.  Department of Psychiatry and Behavioral Sciences, University of California, SanFrancisco, San Francisco, CA, 94143, USA.  Department of Radiology & Biomedical Imaging, University of California, San Francisco, San Francisco, CA, 94143, USA.  Department of Psychiatry and Behavioral Sciences, University of California, San Francisco, San Francisco, CA, 94143, USA.  Division of Biostatistics, Department of Population Health Sciences, Weill Cornell Medicine, New York, NY, 10065, USA.  Department of Molecular, Cellular, and Developmental Biology, University of California, Los Angeles, Los Angeles, CA, 90095, USA.  Department of Computer Science, University of Arizona, Tucson, AZ, 85721, USA.  Department of Psychiatry, Columbia University, New York, NY, 10027, USA.  Department of Statistics and Department of Medical Genetics, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.  Canadian Institute for Advance

Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA. graham_diering@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. graham_diering@med.unc.edu.

Amer Univ Beirut, Dept Biochem & Mol Genet, Med Ctr, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Coll Pharm, Omaha, NE 68198 USA  Texas Tech Univ, Hlth Sci Ctr, Dept Pharmaceut Sci, Jerry H Hodge Sch Pharm, Amarillo, TX 79106 USA  Amer Univ Beirut, Dept Biol, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, UNMC Ctr Drug Discovery, Omaha, NE 68198 USA  Amer Univ Beirut, Med Ctr, Neurogenet Program, AUBMC Special Kids Clin,Div Pediat Neurol,Dept Pe, Beirut 11072020, Lebanon  Amer Univ Beirut, Neurogenet Program, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Pediat, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Adolescent Med, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Biochem, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon



Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Omics and Systems Biology, Graduate School of Medical and Dental Sciences, Niigata University, 757 Ichibancho, Asahimachi-dori, Chuo-ku, Niigata 951-8510, Japan.  Institute for Advanced Biosciences, Keio University, 246-2 Mizukami, Kakuganji, Tsuruoka, Yamagata 997-0052, Japan.  Department of Molecular and Cellular Biology, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Biological Sciences, Graduate School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan.  Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan. Electronic address: kubota@bioreg.kyushu-u.ac.jp.

Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. katja.j.rasanen@jyu.fi.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. katja.j.rasanen@jyu.fi.  Department of Biological and Environmental Science, University of Jyvaskyla, Survontie 9C, 40014, Jyvaskyla, Finland. katja.j.rasanen@jyu.fi.

Vet Affairs Med Ctr, Ralph H Johnson Dept, Res Serv, Charleston, SC 29403 USA  Med Univ South Carolina, Dept Pathol & Lab Med, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Psychiat & Behav Sci, Charleston, SC 29425 USA  Med Univ South Carolina, Charleston Alcohol Res Ctr, Charleston, SC 29425 USA  Med Univ South Carolina, Dept Comparat Med, Charleston, SC 29425 USA  Med Univ South Carolina, MUSCNA VA Vet Diagnost Lab, Charleston, SC 29425 USA  Ohio State Univ, Dept Biomed Educ & Anat, Columbus, OH 43210 USA  Med Univ South Carolina, Hollings Canc Ctr, Charleston, SC 29425 USA

Leiden Univ, Leiden Inst Chem, Dept Mol Physiol, Leiden, Netherlands  Virginia Commonwealth Univ, Dept Pharmacol & Toxicol, Richmond, VA USA  NIAAA, Lab Behav & Genom Neurosci, NIH, Bethesda, MD USA  NIAAA, Lab Physiol Studies, NIH, Bethesda, MD USA  Univ Calgary, Hotchkiss Brain Inst, Calgary, AB, Canada  Leiden Univ, Leiden Acad Ctr Drug Res, Div Syst Biomed & Pharmacol, Analyt Biosci & Metabol, Leiden, Netherlands  Scripps Res Inst, Dept Chem Physiol, La Jolla, CA USA  NIAAA, Lab Cardiovasc Physiol & Tissue Injury, NIH, Bethesda, MD USA  Virginia Polytech Inst & State Univ, Sch Neurosci, Blacksburg, VA 24061 USA  Oncode Inst, Leiden, Netherlands  Leiden Univ, Leiden Inst Chem, Bioorgan Synth, Leiden, Netherlands  Pivot Pk Screening Ctr BV, Oss, Netherlands  F Hoffman La Roche Ltd, Roche Innovat Ctr Basel, Basel, Switzerland  Virginia Commonwealth Univ, Dept Med Chem, Richmond, VA USA

CSIC UAM, Inst Invest Biomed IIB Alberto Sols, Arturo Duperier 4, Madrid 28029, Spain  Hosp Univ Santa Cristina, Inst Invest Sanitaria Princesa, Liver Res Unit, Amadeo Vives 2, Madrid 28009, Spain  Inst Fisiol Expt IFISE CONICET, Suipacha 570, RA-2000 Rosario, Santa Fe, Argentina  IBV CSIC, Inst Biomed Valencia, Jaume Roig 11, Valencia 46010, Spain  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Monforte Lemos 3-5, Madrid 28029, Spain  Ctr Invest Biomed Red Enfermedades Hepat & Digest, Monforte Lemos 3-5, Madrid 28029, Spain  Univ Calif San Diego, Dept Med, 9500 Gilman Dr, La Jolla, CA 92093 USA

Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden. thao_duy.nguyen@food.lth.se.  Laboratory of Nutritional Biochemistry, Department of Applied Biosciences, Graduate School of Bioagricultural Sciences, Nagoya University, Aichi, Japan.  Department of Gastroenterology and Hepatology, Fujita Health University, Aichi, Japan.  Department of Food Technology, Engineering and Nutrition, Lund University, Lund, Sweden.  MTM Research Centre, School of Science and Technology, Orebro University, Orebro, Sweden.  Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai, 50200, Thailand.

Department of Pathology, University of Michigan, Ann Arbor, MI, United States.  Mary H Weiser Food Allergy Center, University of Michigan, Ann Arbor, MI, United States.  Division of Allergy and Immunology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, University of Michigan, Ann Arbor, MI, United States.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, St. Louis, MO, United States.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI, United States.  Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH, United States.  Division of Immunobiology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Center for Inflammation and Tolerance, Cincinnati Children's Medical Center, Cincinnati, OH, United States.



Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil; Facultad de Ciencias Agropecuarias y Recursos Naturales, Programa de Medicina Veterinaria y Zootecnia, Universidad de los Llanos, Villavicencio, Colombia.  Universidade de Santo Amaro, Sao Paulo, SP, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil.  Programa de Pos-Graduacao em Biofotonica Aplicada as Ciencias da Saude, Universidade Nove de Julho, Sao Paulo, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil. Electronic address: lfelicio@usp.br.

Division of Oral Medicine and Pathology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Advanced Research Promotion Center, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Molecular Epidemiology and Disease Control, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Periodontology and Endodontology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Pediatric Dentistry, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Rare Cancer Research, National Cancer Center Research Institute, Tokyo, Japan.  Department of Peptidomics, Sasaki Institute, Tokyo, Japan.

Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany. Electronic address: konstanze.plaschke@med.uni-heidelberg.de.  Department of Anesthesiology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 110, D-69120 Heidelberg, Germany.  Department of Internal Medicine, Laboratory Medicine, University of Heidelberg, Im Neuenheimer Feld 671, D-69120 Heidelberg, Germany.  Department of Pathology, Medical Faculty, University of Heidelberg, Im Neuenheimer Feld 224, D-69120 Heidelberg, Germany.

Helmholtz Ctr Munich HMGU, Inst Diabet & Obes IDO, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Helmholtz Ctr Munich HMGU, Inst Diabet & Canc IDC, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, D-82152 Munich, Germany  HMGU, ICB, Ingolstaedter Landstr 1, D-85764 Munich, Germany  TUM, Dept Informat, Boltzmannstr 3, D-85748 Munich, Germany  TUM, Sch Life Sci Weihenstephan, Maximus Von Imhof Forum 3, D-85354 Munich, Germany  Northwestern Univ, Feinberg Sch Med, Robert H Lurie Comprehens Canc Ctr, Div Endocrinol Metab & Mol Med,Dept Med, Chicago, IL 60611 USA  Jesse Brown VA Med Ctr, Chicago, IL 60612 USA  Tech Univ Muenchen, Sch Life Sci Weihenstephan, Metabol Programming, Gregor Mendel Str 2, D-85354 Munich, Germany

Center for Integrative Brain Research, Seattle Children's Research Institute , Seattle, Washington 98101.  Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, Washington 98121; Department of Pediatrics, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Neurological Surgery, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, Washington 98195.

Johns Hopkins Univ, Sch Med, Dept Physiol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Ctr Metab & Obes Res, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pathol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pediat, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Anesthesiol & Crit Care Med, Baltimore, MD 21205 USA  Univ Maryland, Sch Med, Dept Physiol, Baltimore, MD 21201 USA  Johns Hopkins Univ, Sch Med, Inst Basic Biomed Sci, Baltimore, MD USA  NIDDK, Kidney Dis Branch, NIH, Bethesda, MD 20892 USA  Georgetown Univ, Dept Human Sci, Washington, DC USA  Pfizer Inc, Cambridge, MA USA  NIH, Ctr Sci Review, Bldg 10, Bethesda, MD 20892 USA  Univ Alabama Birmingham, Sch Med, Dept Anesthesiol & Perioperat Med, Birmingham, AL USA

Dalia & David Arabov Endocrinol & Diabet Res Ctr, Div Endocrinol Diabet & Metab, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat, Tel Hashomer, Israel  Tel Aviv Univ, Sackler Sch Med, IL-6997801 Tel Aviv, Israel  Sheba Med Ctr, Endocrinol Labs, Tel Hashomer, Israel  Sheba Med Ctr, Endocrine Canc Genom Ctr, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Neonatol, Tel Hashomer, Israel  Sheba Med Ctr, Dept Obstet & Gynecol, Tel Hashomer, Israel  Hebrew Univ Jerusalem, Robert H Smith Fac Agr Food & Environm, Inst Biochem Food & Environm, Rehovot, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat Intens Care, Tel Hashomer, Israel

Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada; Robarts Research Institute, Western University, London, ON N6A 5B7, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Evergrande Center for Immunologic Diseases, Harvard Medical School and Brigham and Women's Hospital, Boston, MA 02115, USA.  Robarts Research Institute, Western University, London, ON N6A 5B7, Canada; Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Laboratoire d'Immunologie and INSERM U932, PSL University, Institut Curie, 75248 Paris Cedex 5, France.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada; Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada; 



Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Ecology, Swedish University of Agricultural Sciences, Almas Ale 8, 75007, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department Sensory and Sensorimotor Systems, Max Planck Institute for Biological Cybernetics, Max-Planck-Ring 8, 72076, Tubingen, Germany.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland.  Department of 

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Univ, Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Swiss Fed Inst Technol, Inst Mol Hlth Sci, CH-8093 Zurich, Switzerland  Natl Taiwan Univ, Coll Med, Dept Biomed Engn, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Engn, Taipei 100, Taiwan  Rockefeller Univ, Electron Microscopy Resource Ctr, New York, NY 10065 USA  Howard Hughes Med Inst, Janelia Res Campus, Ashburn, VA 20147 USA  Harvard Med Sch, Joslin Diabet Ctr, Sect Integrat Physiol & Metab, Boston, MA 02215 USA  Natl Taiwan Univ Hosp, Dept Dermatol, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Taipei 100, Taiwan  Natl Taiwan Univ, Res Ctr Dev Biol & Regenerat Med, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Grad Inst Clin Med, Taipei 100, Taiwan  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA.  Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA; Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Kresge Hearing Research Institute and Department of Otolaryngology - Head and Neck Surgery, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: adae@umich.edu.

Oak Ridge Institute for Science and Education, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Cardiopulmonary Immunotoxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Neuroendocrine Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Reproductive and Developmental Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.

Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany.  Institute of Medical Microbiology, Jena University Hospital, 07743 Jena, Germany.  Georg Speyer Haus, Institute for Tumor Biology and Experimental Therapy, 60596 Frankfurt am Main, Germany.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.  Leibniz Institute on Aging, Fritz Lipmann Institute (FLI), 07745 Jena, Germany Faculty of Medicine, Friedrich Schiller University, 07743 Jena, Germany yohei.morita@leibniz-fli.de lenhard.rudolph@leibniz-fli.de.

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, 75 Francis St, Boston, MA 02115 USA  Harvard Med Sch, Brigham & Womens Hosp, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Stanford Univ, Dept Pathol, Stanford, CA 94305 USA  MIT, Howard Hughes Med Inst, Dept Biol, Cambridge, MA USA  MIT, Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Ohio State Univ, Dept Neurol, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Comprehens Canc Ctr, Pelotonia Inst Immunooncol, Columbus, OH 43210 USA  Polish Acad Sci, Inst Phys Chem, Int Eye Res, Warsaw, Poland  Westlake Univ, Sch Life Sci, Key Lab Growth Regulat & Translat Res Zhejiang Pr, Hangzhou, Peoples R China  Westlake Lab Life Sci & Biomed, Hangzhou, Peoples R China  Inst Basic Med Sci, Westlake Inst Adv Study, Lab Syst Immunol, Hangzhou, Peoples R China  Genentech Inc, 1 DNA Way, San Francisco, CA 94080 USA  Sunnybrook 

Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA.  Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism, Joan and Sanford I. Weill Department of Medicine, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Department of Medicine, Division of Endocrinology, Stanford University, Stanford, CA, USA; VA Palo Alto Health Care System, Palo Alto, CA 94305, USA.  Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA; Department of Bioengineering, Stanford University, Stanford, CA 94305, USA; Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA; Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism



Departments of Endocrinology, Diabetes and Metabolism, Fujita Health University Graduate School of Medicine, Toyoake 470-1192, Japan.  Department of Endocrinology, Hekinan City Hospital, Hekinan 447-8502, Japan.  Department of Clinical Oncology and Chemotherapy, Nagoya University Hospital, Nagoya 466-8550, Japan.  Department of Endocrinology, Research Institute of Environmental Medicine, Nagoya University, Nagoya 464-8601, Japan.  Department of Endocrinology, Nagoya University Graduate School of Medicine, Nagoya 466-8550, Japan.  Division of Diabetes, Department of Internal Medicine, Aichi Medical University School of Medicine, Nagakute 480-1195, Japan.  The Division of Diabetes, Clinical Nutrition and Endocrinology, Kansai Electric Power Hospital, Osaka 553-0003, Japan.  Yutaka Seino Distinguished Center for Diabetes Research, Kansai Electric Power Medical Research Institute, Kobe 650-0047, Japan.  Department of Diabetes, Endocrinology and Metabolism, Gifu University Graduate School of Medicine, Gifu 501-119

VIB, Ctr Inflammat Res, B-9000 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9000 Ghent, Belgium  Univ Ghent, Ghent Gut Inflammat Grp GGIG, B-9000 Ghent, Belgium  Univ Ghent, Dept Rheumatol, B-9000 Ghent, Belgium  Katholieke Univ Leuven, Dept Chron Dis & Metab Endocrinol, Leuven, Belgium  Chiba Univ, Grad Sch Med, Dept Immunol, Chiba, Japan  VIB, Ctr Med Biotechnol, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Cytokine Receptor Lab CRL, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium  Univ Ghent, Fac Med & Hlth Sci, Dept Biomol Med, Translat Nucl Receptor Res Lab, 3 Albert Baertsoenkaai, B-9000 Ghent, Belgium

VIB Ctr Inflammat Res, Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, Ghent, Belgium  Tech Univ Dresden, Inst Clin Chem & Lab Med, Dept Clin Pathobiochem, Dresden, Germany  Tech Univ Dresden, DFG Res Ctr, Dresden, Germany  Tech Univ Dresden, Cluster Excellence Regenerat Therapies Dresden, Dresden, Germany  Univ Eastern Finland, Inst Biomed, Kuopio, Finland  Univ Antwerp, Dept Biomed Sci, Univ Pl, Antwerp, Belgium  VIB Ctr Canc Biol, Ctr Canc Biol, Metabol Expertise Ctr, Leuven, Belgium  Katholieke Univ Leuven, Metabol Expertise Ctr, Dept Oncol, Leuven, Belgium  VIB Ctr Med Biotechnol, Translat Nucl Receptor Res Lab, Ghent, Belgium  Univ Ghent, Dept Biomol Med, Ghent, Belgium

VIB, VIB Ctr Inflammat Res, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9052 Ghent, Belgium  Univ Eastern Finland, Inst Biomed, Kuopio 70210, Finland  Univ Ghent, Dept Basic & Appl Med Sci, B-9000 Ghent, Belgium  Vrije Univ Brussel VUB, Liver Cell Biol Res Grp, B-1090 Brussels, Belgium  Inst Gulbenkian Ciencias, P-2780156 Oeiras, Portugal  Friedrich Schiller Univ, Jena Univ Hosp, Dept Anesthesiol & Intens Care Med, D-07743 Jena, Germany  Jena Univ Hosp, Inst Infect Dis & Infect Control, Dept Anesthesiol & Intens Care Med, D-07749 Jena, Germany  Jena Univ Hosp, Ctr Sepsis Control & Care, D-07749 Jena, Germany  Katholieke Univ Leuven, Dept Oncol, Lab Angiogenesis & Vasc Metab, VIB Ctr Canc Biol,VIB, B-3000 Leuven, Belgium  Katholieke Univ Leuven, Leuven Canc Inst LKI, VIB, VIB Ctr Canc Biol, B-3000 Leuven, Belgium  Aarhus Univ, Dept Biomed, Lab Angiogenesis & Vasc Heterogene, DK-8000 Aarhus, Denmark  Sun Yat Sen Univ, Zhongshan Ophthalm Ctr, State Key Lab Ophthalmol, Guangzhou, Guangdong, Peoples

Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Division of Cancer Pathophysiology, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Cellular Function Analysis, Research Promotion Headquarters, Fujita Health University, 1-98 Dengakugakubo, Kutsukake-Cho, Toyoake, Aichi, 470-1192, Japan.  Institute for Advanced Life Sciences, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Laboratory of Biofunctional Science, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Department of Immune Medicine, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 14

Department of Pharmacy, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.  Department of Pharmacology, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Hotchkiss Brain Institute and Mathison Center for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, Alberta, Canada.  Department of Cell Biology and Anatomy & Psychiatry, University of Calgary, Calgary, Alberta, Canada.  Department of Pharmacology, Faculty of Pharmacy, Ziauddin University, Karachi, Pakistan.  Department of Psychiatry, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Department of Chemistry, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  MIT, Dept Biol, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Dermatol, Cutaneous Biol Res Ctr, Charlestown, MA USA  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Univ Fed Minas Gerais, Inst Biol Sci, Belo Horizonte, MG, Brazil  Boston Childrens Hosp, Stem Cell Program, Boston, MA USA  Boston Childrens Hosp, Div Hematol Oncol, Boston, MA USA  Harvard Med Sch, Dana Farber Canc Inst, Boston, MA 02115 USA  Howard Hughes Med Inst, Chevy Chase, MD USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pharmacol, CRID, Ribeirao Preto, Brazil



Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Laboratoire d'Ethologie Experimentale et Comparee, LEEC, Universite Sorbonne Paris Nord, UR 4443, 93430 Villetaneuse, France. Electronic address: cedric.zimmer@univ-paris13.fr.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Cornell Lab of Ornithology, Ithaca, NY 14850, USA.  Department of Biology, Franklin and Marshall College, Lancaster, PA 17604, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA; Department of Biology, University of Oklahoma, Norman, OK 73019, USA.  Biological Sciences, University of Alaska Anchorage, Anchorage, AK 99508, USA.  Department of Biological Sciences, Towson University, Towson, MD 21252, USA.

Consejo Nacl Invest Cient & Tecn, CCT CENPAT, Ctr Estudio Sistemas Marinos CESIMAR, Blvd Brown 2915,U9120ACV, Puerto Madryn, Chubut, Argentina  Oregon State Univ, Marine Mammal Inst, Dept Fisheries & Wildlife, Geospatial Ecol Marine Megafauna Lab, 2030 SE Marine Sci Dr, Newport, OR 97365 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Univ Nacl Patagonia, Blvd Brown 3150,U9120ACV, Puerto Madryn, Chubut, Argentina  Alfred Wegener Inst, Chem Okol, Helmholtz Zentrum Polar & Meeresforsch, Handelshafen 12, D-27570 Bremerhaven, Germany  George Mason Univ, 1500 Remount Rd, Front Royal, VA 22630 USA  Smithsonian Mason Sch Conservat, 1500 Remount Rd, Front Royal, VA 22630 USA  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376,U9120ACV, Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Karen C Drayer Wildlife Hlth Ctr, Sch Vet Med, 1089 Vet Med Dr,VM3B Ground Floor, Davis, CA 95616 USA  No Arizona Univ, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86011 USA

University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada. Electronic address: cbottin@uwo.ca.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada.  Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada; University of Western Ontario, Department of Psychology, 1151 Richmond St., London, Ontario N6A 5C2, Canada.

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Division of Intramural Research, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, NC 27709, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA. Electronic address: kodavanti.urmila@epa.gov.



Univ Genoa, Sch Med & Pharmaceut Sci, Med Chem Sect, Dept Pharm, Viale Benedetto 15,3, I-16132 Genoa, Italy  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Gen Pathol, Dept Expt Med, Via LB Alberti 2, I-16132 Genoa, Italy  Maastricht Univ, Sch Mental Hlth & Neurosci MHeNS, Dept Psychiat & Neuropsychol, Univ Singel 50, NL-6229 ER Maastricht, Netherlands  Columbia Univ, Taub Inst Res Alzheimers Dis & Aging Brain, Dept Pathol & Cell Biol, New York, NY 10032 USA  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Pharmacol & Toxicol, Dept Pharm, Viale Cembrano 4, I-16147 Genoa, Italy  Inst Biomed Technol & Natl Res Council, Via Fratelli Cervi 93, I-20090 Segrate, MI, Italy  Univ Genoa, Ctr Excellence Biomed Res, Viale Benedetto 15,9, I-16132 Genoa, Italy

University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy. Electronic address: silvia.franzellitti@unibo.it.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy.  Department of Environmental Science, Baylor University, Waco, TX 76798, USA.  Department of Chemistry and Biochemistry, Baylor University, Waco, TX 76798, USA.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy.



Univ Modena & Reggio Emilia, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Modena, Italy  Univ Modena & Reggio Emilia, Int PhD Sch Clin & Expt Med CEM, Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Modena, Italy  Azienda Osped Univ Modena, Dept Med Specialties, Modena, Italy  Univ Modena & Reggio Emilia, Dept Life Sci, Modena, Italy  Azienda Osped Univ Modena, Dept Lab Med & Pathol Anat, NOCSAE, Modena, Italy  Azienda Unita Sanit Locale IRCCS Reggio Emilia, Dept Obstet & Gynaecol, ASMN, Fertil Ctr, Modena, Italy  Univ Hosp Munster, Cent Lab Facil, Munster, Germany  Univ Tours, IFCE, CNRS, INRA, F-37380 Nouzilly, France  Univ Parma, Dept Med & Surg, Unit Neurosci, Parma, Italy

Univ Modena & Reggio Emilia, NOCSAE, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Via P Giardini 1355, I-41126 Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Via G Campi 287, I-41125 Modena, Italy  Univ Parma, Dept Neurosci, Via Voltuno 39-E, I-43125 Parma, Italy  Azienda USL NOCSAE, Dept Lab Med & Pathol Anat, Via P Giardini 1355, I-41126 Modena, Italy  Alma Mater Univ Bologna, S Orsola Malpighi Hospital, Ctr Appl Biomed Res CRBA, Endocrinol Unit,Dept Med & Surg Sci, Via G Massarenti 9, I-40138 Bologna, Italy  Azienda USL NOCSAE, Dept Med Endocrinol Metab & Geriatr, Via P Giardini 1355, I-41126 Modena, Italy

Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Centre de Recherches en Cancerologie de Toulouse (CRCT), INSERM Unite Mixte de Recherche UMR-1037, CNRS Equipe de Recherche Labellisee ERL5294, Universite de Toulouse, Toulouse, France.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Computational Chemistry, Janssen Research & Development, Janssen Pharmaceutica N. V., Turnhoutseweg 30, B-2340, Beerse, Belgium.  Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. Felix.Busque@uab.cat.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Bioinformatics, ESCI-Universitat Pompeu Fabra, Passeig Pujades 1, 08003, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Centre de Recherches Sur La Cognition Animale (CRCA), Centre de Biologie Integrative, 9 (CBI), Universite de Toulouse, CNRS, Toulouse, France. je

Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, Saint Louis, MO 63110.  International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDRB), Dhaka, Bangladesh.  Institute of Anatomy, Medical Faculty, University Duisburg-Essen, 45147 Essen, Germany.  Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110; jflecken@wustl.edu.  Molecular Microbiology and Microbial Pathogenesis Program, Division of Biology and Biomedical Sciences, Washington University School of Medicine, St. Louis, MO 63110.  Medicine Service, Veterans Affairs Medical Center, St. Louis, MO 63106.

Shanghai Diabetes Institute, Shanghai Key Laboratory of Diabetes Mellitus, Shanghai Clinical Centre for Diabetes, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical Research Center, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Department of Bariatric and Metabolic Surgery, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Institute of Metabolism and Regenerative Medicine, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Shanghai Key Laboratory of Regulatory Biology, Institute of Biomedical Sciences and School of Life Sciences, East China Normal University, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center & Shangh

College of Bioengineering, Qilu University of Technology, Jinan, Shandong Province, China.  State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan, Hubei Province, China.  College of Life Science and Technology, Huazhong Agricultural Universitygrid.35155.37, Wuhan, Hubei Province, China.  School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou, Zhejiang Province, China.  School of Marine Science and Engineering, Qingdao Agricultural University, Qingdao, Shandong Province, China.  Laboratory for Marine Biology and Biotechnology, Pilot National Laboratory for Marine Science and Technology, Qingdao, Shandong Province, China.



1Department of Molecular and Cellular Pharmacology, 2Interdisciplinary Stem Cell Institute, 3Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 4Bayer AG, Pharmaceuticals, Cardiology Research, Pharma Research Center, 42096 Wuppertal, Germany. 5Institute of Pharmacy, University Halle-Wittenberg, Halle, Germany. 6Interdisciplinary Stem Cell Institute, Department of Pediatrics, Division of Cardiology, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 7Department of Anesthesia, Critical Care and Pain Medicine, Anesthesia Center for Critical Care Research, Massachusetts General Hospital, Boston, Massachusetts, USA. 8Department of Pharmacology, Hannover Medical School, 30625 Hannover, Germany. 9Interdisciplinary Stem Cell Institute, Department of Medicine, Division of Cardiology, Vascular Biology Institute, Peggy and Harold Katz Family Drug Discovery Center, University of Miami Leonard M. Mill

IIS Fdn Jimenez Diaz, Vasc Res Lab, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy & Immunol, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Cardiovasc CIB, Madrid, Spain  Copenhagen Univ Hosp, Gentofte Hosp, Allergy Clin, Hellerup, Denmark  Univ Politecn Madrid, Ctr Plant Biotechnol & Genom UPM INIA, Madrid, Spain  ARADyAL Network RD16 0006 0003, Madrid, Spain  Alfonso X El Sabio Univ, Hosp Cent Cruz Roja, Fac Med, Allergy Unit,Allergoanaesthesia Unit, Madrid, Spain  ARADyAL Network RD16 0006 0033, Madrid, Spain  Hosp Univ Guadalajara, Allergy Unit, Guadalajara, Spain  ARADyAL Network RD16 0006 0023, Madrid, Spain  ARADyAL Network RD16 0006 0013, Madrid, Spain

Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA.  Department of Community Health Sciences, King Saud University, Riyadh, Saudi Arabia.  Kellogg Eye Center, University of Michigan, Ann Arbor, MI, 48105, USA.  Department of Pathology, University of Tennessee Medical Center, Knoxville, TN, 37920, USA.  Department of Pathology, University of Alabama at Birmingham, Birmingham, AL, USA.  Tennessee Agricultural Experiment Station, University of Tennessee Institute of Agriculture, Knoxville, TN, 37996-0840, USA.  Graduate School of Genome Science and Technology, University of Tennessee, Knoxville, TN, 37996-0840, USA.  Department of Nutrition, Oklahoma State University, Stillwater, OK, 74078, USA.  Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA. abettaie@utk.edu.  Graduate School of Genome Science and Technology, Universi

Yonsei Univ, Wonju Coll Med, Dept Environm Med Biol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Global Med Sci, Wonju 26426, South Korea  Anydoctor Hlth Care Co Ltd, 234 Beotkkot Ro, Seoul 08513, South Korea  Mymirae Dermatol Clin, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Hydrogen Skin Res Inst, 7,Gukjegeumyung Ro 2 Gil, Seoul, South Korea  Yonsei Univ, Wonju Coll Med, Dept Microbiol, Wonju 26426, South Korea  Yonsei Univ, Wonju Coll Med, Dept Internal Med, Wonju 26426, South Korea  Yonsei Univ, Inst Poverty Alleviat & Int Dev, 1 Yonseidae Gil, Wonju 26493, Gangwon Do, South Korea



Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  KI for Health Science and Technology (KIHST), Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Internal Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  BK21 Four Project, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  Graduate School of Nanoscience and Technology, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Pathology, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  Institute of Tissue Regeneration, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  eylee@sch.ac.kr.

Brigham & Womens Hosp, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA  Seoul Natl Univ, Dept Agr Biotechnol, Seoul 08826, South Korea  Seoul Natl Univ, Res Inst Agr & Life Sci, Seoul 08826, South Korea  Seoul Natl Univ, Coll Vet Med, Toxicol Lab, Seoul 08826, South Korea  Harvard Med Sch, Wyss Inst Biol Inspired Engn, Boston, MA 02115 USA  Seoul Natl Univ, Coll Vet Med, Pathol Lab, Seoul 08826, South Korea  Grad Sch Convergence Sci & Technol, Suwon 16229, South Korea  Seoul Natl Univ, Grad Grp Tumor Biol, Seoul 03080, South Korea  Seoul Natl Univ, Adv Inst Convergence Technol, Suwon 16229, South Korea  Seoul Natl Univ, Inst GreenBio Sci Technol, Pyeongchang 25354, South Korea

Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; M2rlab-XCELL, 28010 Madrid, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain.  Servicio de Anatomia Patologica, CDB, Hospital Clinic, 08036 Barcelona, Spain.  Nefrologia i Trasplantament Renal, Hospital Clinic, Universidad de Barcelona, 08036 Barcelona, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; CIBER-BBN, Networking Center on Bioengineering, Biomaterials and Nanomedicine,

Univ Texas MD Anderson Canc Ctr, Dept Mol & Cellular Oncol, 1515 Holcombe Blvd,Unit 108, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Expt Therapeut, Div Canc Med, Houston, TX 77030 USA  Univ Texas Hlth Sci Ctr Houston, McGovern Med Sch, Dept Biochem & Mol Biol, Houston, TX 77030 USA  Baylor Coll Med, Adv Technol Core, Houston, TX 77030 USA  Baylor Coll Med, Dept Mol & Cell Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Syst Biol, Grad Sch Biomed Sci, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Grad Sch Biomed Sci, Program Canc Biol, Houston, TX 77030 USA  China Med Univ, Grad Inst Canc Biol, Taichung, Taiwan  China Med Univ, Ctr Mol Med, Taichung, Taiwan  Univ Texas MD Anderson Canc Ctr, Div Internal Med, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNAs, Houston, TX 77030 USA

Division of Metabolism, Endocrinology, and Nutrition, Department of Medicine (Y.M., M.S.-A., S.B., F.K., C.-C.H., V.K., J.T., J.E.K., B.S., K.E.B.), University of Washington, Seattle.  Now with: Division of Cardiovascular Medicine and Nephrology, Department of Internal Medicine, Faculty of Medicine, University of Miyazaki, Miyazaki, Japan (Y.M.).  Division of Pulmonary, Critical Care, and Sleep Medicine (S.A.G.), University of Washington, Seattle.  Department of Medicine, David Geffen School of Medicine, University of California Los Angeles (E.D.A.).  Mitochondria and Metabolism Center, Department of Anesthesiology and Pain Medicine (R.T.), University of Washington, Seattle.  Department of Laboratory Medicine and Pathology (K.E.B.), University of Washington, Seattle.

The Center for Cell Clearance, University of Virginia, Charlottesville, VA, USA; Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA, USA; Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Preemptive Food Research Center (PFRC), Gifu University Institute for Advanced Study, Gifu, Japan. Electronic address: Sho.Morioka@virginia.edu.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Department of Parasitology and Infectious Diseases, Gifu University Graduate School of Medicine, Gifu, Japan.  Division of Immunobiology, Department of Pathology and Immunology, W

Kuju Agricultural Research Center, Graduate School of Agriculture, Kyushu University, Oita, 878-0201, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan. hirokuni.miyamoto@riken.jp.  Japan Eco-Science (Nikkan Kagaku) Co., Ltd., Chiba, 260-0034, Japan. hirokuni.miyamoto@riken.jp.  Sermas, Co., Ltd., Chiba, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN BioResource Research Center, Ibaraki, 305-0074, Tsukuba, Japan.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan.  RIKEN Center for Sustainable Resource Science, Yokohama, Kanagawa, 230-0045, Japan.  Research Center for Agricultural Information Technology, National Agriculture and Food Research Organization, Tsukuba, Ibaraki, 305-0856, Japan.  Sermas, Co., Ltd., Chiba, 271-8501, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan.  Japan Eco-Science (Nikkan Ka



Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Integrat Genom, Tohoku Med Megabank Org, Sendai, Miyagi 9808573, Japan  Kyushu Univ, Innovat Ctr Med Redox Nav, Fukuoka 8128582, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Div Fetomaternal Med Sci, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Oncol Pharm Practice & Sci, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Integrat Renal Replacement Therapy, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Med Sci, Grad Sch Biomed Engn, Sendai, Miyagi 9808574, Japan  Shubun Univ, Ichinomiya 4910938, Japan

Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia pdwinte@emory.edu.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Wallace H Coulter Department of Biomedical Engineering, Emory University School of Medicine, Atlanta, Georgia.  Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.

School of Biomedical Sciences and Engineering, South China University of Technology, Guangzhou International Campus, Guangzhou, 511442, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    National Engineering Research Center for Tissue Restoration and Reconstruction, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Guangdong Provincial Key Laboratory of Biomedical Engineering, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Key Laboratory of Biomedical Materials and Engineering of the Ministry of Education, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang

Kyungpook Natl Univ Hosp, BioMed Res Inst, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Kyungpook Natl Univ Hosp, Sch Med, Dept Urol, 130 Dongdeok Ro, Daegu 41944, South Korea  Kyungpook Natl Univ, Chilgok Hosp, Sch Med, Dept Urol, 807 Hoguk Ro, Daegu 41404, South Korea  CHA Univ, Dept Biomed Sci, 335 Pangyo Ro, Seongnam Si 13488, Gyeonggi, South Korea  Yeungnam Univ, Med Ctr, Dept Lab Anim Res Support Team, 170 Hyunchung Ro, Daegu 42415, South Korea  Cent Hosp, Dept Pathol, 480 Munsu Ro, Ulsan 44667, South Korea  Yeungnam Univ, Coll Med, Dept Urol, 170 Hyunchung Ro, Daegu 42415, South Korea

Taneja College of Pharmacy, University of South Florida, Tampa, FL 33620, USA.  Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Division of Rheumatology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Medicine, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Pathology and Immunology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Morsani College of Medicine, University of South Florida, Tampa, FL 33620, USA.  Department of Biomedical Engineering, Washington University in St. Louis, St. Louis, MO 63130, USA.    Hua Pan  hpan@wustl.edu

Univ Virginia, Robert Berne Cardiovasc Res Ctr, Ctr Skeletal Muscle Res, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Mol Physiol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biol Phys, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biomed Engn, Charlottesville, VA USA  Univ Virginia, Dept Surg, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  Cent S Univ, Xiangya Hosp, Dept Cardiol, 87 Xiangya Rd, Changsha 410008, Hunan, Peoples R China  Dalian Med Univ, Dept Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Dalian Med Univ, Inst Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Nanjing Med Univ, Affiliate Hosp 1, Dept Infect Dis, 300 Guangzhou Rd, Nanjing 210029, Jiangsu, Peoples R China  Natl Jewish Hlth, Dept Med, Div Pulm Med, Denver, CO USA



Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Respiratory Medicine, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China.  Department of Diagnosis and Treatment of Chronic Kidney Diseases, Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine, Nanchang 330096, Jiangxi, China.  Department of Nephrology, Jiangxi Provincial People's Hospital Affiliated to Nanchang University, Nanchang 330006, Jiangxi, China. Electronic address: xiaoxiao.wan@outlook.com.

Hosp Reg Univ Malaga, Inst Invest Biomed Malaga IBIMA, UGC Endocrinol & Nutr, Malaga 29009, Spain  Emerald Hlth Biotechnol, Cordoba, Spain  Symrise AG, Holzminden, Germany  IBIMA, Microscopy Platform, Malaga, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol,CIBERNED, Madrid, Spain  IRYCIS, Madrid, Spain  VivaCell Biotechnol GmbH, Dezlingen, Germany  Ctr Invest Biomed Red Diabet & Enfermedades Metab, Madrid, Spain  Inst Maimonides Invest Biomed Cordoba, Cordoba, Spain  Univ Cordoba, Dept Biol Celular Fisiol & Inmunol, Cordoba 14004, Spain  Hosp Univ Reina Sofia, Cordoba, Spain

Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand.  Charoen Pokphand Foods Public Company Limited, Bangkok, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand.  Intervet (Thailand) Ltd., South Sathorn Rd., Yannawa, Sathorn, Bangkok, 10120, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand. Electronic address: Padet.t@chula.ac.th.

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Lab Chem Anal, B-9820 Merelbeke, Belgium  Pairi Daiza Fdn, B-7940 Brugelette, Belgium  Leibniz Inst Zoo & Wildlife Res, Dept Reprod Biol, PF 700430, D-10324 Berlin, Germany  RZSS Edinburgh Zoo, 134 Corstorphine Rd, Edinburgh EH12 6TS, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh EH11 4BN, Midlothian, Scotland  BHF Univ Edinburgh, Queens Med Res Inst, Ctr Cardiovasc Sci, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland

Columbia Univ Coll Phys & Surg, Dept Physiol & Cellular Biophys, Clyde & Helen Wu Ctr Mol Cardiol, New York, NY 10032 USA  Montpellier Univ, PhyMedExp, INSERM, CNRS,CHRU Montpellier, F-34295 Montpellier, France  Philadelphia Coll Osteopath Med, Dept Biomed Sci, Philadelphia, PA USA  Montpellier Univ, Med Intens Care Unit, F-34295 Montpellier, France  Montpellier Univ, Hlth Care Ctr, F-34295 Montpellier, France  Montpellier Univ, St Eloi Dept Anesthesiol & Crit Care Med, F-34295 Montpellier, France  Montpellier Univ, Arnaud de Villeneuve Physiol Dept, F-34295 Montpellier, France

Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Graduate Institute of Clinical Medical Sciences, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Department of Anesthesiology, Chang Gung Memorial Hospital, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Chinese Herbal Medicine Research Team, Healthy Aging Research Center, Chang Gung University, Taoyuan 333, Taiwan.  School of Pharmacy, College of Pharmacy, China Medical University, Taichung 404, Taiwan; Chinese Medicine Research and Development Center and Center for Molecular Medicine, China Medical University Hospital, Taichung 404, Taiwan.  Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung 807, Taiwan; Cancer Center, Kaohsiung Medical University Hospital

Chinese Univ Hong Kong, Dept Med & Therapeut, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Sch Biomed Sci, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, Shenzhen Res Inst, Shenzhen, Peoples R China  Shanghai Jiao Tong Univ, Sch Med, Renji Hosp, Dept Liver Surg, Shanghai, Peoples R China  Chinese Univ Hong Kong, Dept Anat & Cellular Pathol, Hong Kong, Hong Kong, Peoples R China  Chinese Univ Hong Kong, State Key Lab Digest Dis, Hong Kong, Hong Kong, Peoples R China  Sun Yat Sen Univ, Diabet Ctr, Affiliated Hosp 8, Shenzhen, Peoples R China  Sun Yat Sen Univ, Dept Endocrinol, Affiliated Hosp 8, Shenzhen, Peoples R China



Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Instituto de Biomedicina de Sevilla, IBiS (Universidad de Sevilla, HUVR, Junta de Andalucia, CSIC), 41013 Seville, Spain.  Departamento de Bioquimica Medica y Biologia Molecular e Inmunologia, Universidad de Sevilla, 41009 Seville, Spain.  Departamento de Bioquimica Clinica, Unidad de Gestion de Laboratorios, Hospital Universitario Virgen del Rocio, 41013 Seville, Spain.  Area de Nutricion y Bromatologia, Departamento de Biologia Molecular e Ingenieria Bioquimica, Universidad Pablo de Olavide, Ctra Utrera Km 1, 41013 Seville, Spain.  Department of Food & Health, Instituto de la grasa, CSIC, Ctra Utrera Km 1, 41013 Seville, Spain.

Inst Invest Sanit Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn & Aerosp Engn, Leganes, Spain  Univ Cadiz, Dept Psychol, Psychobiol Area, Neuropsychopharmacol & Psychobiol Res Grp, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IIS Imas12,IUIN, Madrid, Spain  Univ Complutense UCM, Dept Child & Adolescent Psychiat, Hosp Gen Univ Gregorio Maranon, Sch Med, Madrid, Spain  Univ Isabel I, Fac Ciencia & Tecnol, Burgos, Spain  CNIC, Madrid, Spain

Inst Invest Sanitaria Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioingn & Ingn Aeroespacial, Leganes, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Psychobiol Area, Dept Psychol, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Dept Neurosci, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IUIN,IIS Imas12, Madrid, Spain  Univ Complutense Madrid, Dept Child & Adolescent Psychiat, Inst Psychiat & Mental Hlth, Hosp Gen Univ Gregorio Maranon,Sch Med, Madrid, Spain  CNIC, Ctr Nacl Invest Cardiovasc, Madrid, Spain

Instituto de Investigacion Sanitaria Gregorio Maranon, Madrid, Spain.  CIBER de Salud Mental (CIBERSAM), Madrid, Spain.  Department of Pharmacology and Toxicology, School of Medicine, Universidad Complutense (UCM), IIS Imas12, IUIN, Madrid, Spain.  Neuropsychopharmacology and Psychobiology Research Group, Psychobiology Area, Department of Psychology, Universidad de Cadiz, Puerto Real (Cadiz), Spain.  Instituto de Investigacion e Innovacion en Ciencias Biomedicas de Cadiz, INiBICA, Hospital Universitario Puerta del Mar, Cadiz, Spain.  Departamento de Bioingenieria e Ingenieria Aeroespacial, Universidad Carlos III de Madrid, Leganes, Spain.  Centro Nacional de Investigaciones Cardiovasculares, CNIC, Madrid, Spain.  High Performance Research Group in Physiopathology and Pharmacology of the Digestive System (NeuGut), University Rey Juan Carlos (URJC), Alcorcon, Spain.

Chitkara College of Pharmacy, Chitkara University, Rajpura, Punjab, India.  School of Health Sciences & Technology, University of Petroleum and Energy Studies, Bidholi 248007, Dehradun, Uttarakhand, India.  Department of Pharmacology, Bromatology and Toxicology, Faculty of Pharmacy and Biochemistry, Universidad Nacional Mayor de San Marcos, Lima, Peru.  E-Health Research Center, Universidad de Ciencias y Humanidades, Lima, Peru.  Pharmacy Practice Research Unit, Clinical Pharmacy Department, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Department of Pharmaceutical Chemistry and Pharmacognosy, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Substance Abuse and Toxicology Research Center, Jazan University, Jazan, Saudi Arabia.  Department of Pharmacy Practice, Faculty of Pharmacy, Jazan University, P.O. Box 114-45124, Jazan, Saudi Arabia.  Department of Biology, College of Science, Princess Nourah bint Abdulrahman University, P.O. Box 84428, Riyadh 11671, Saudi Arabia.  Department o

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Dept Obstet & Gynecol, Olson Ctr Womens Hlth, Omaha, NE 68198 USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan 47000, Peoples R China  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE 68198 USA  Heartland Ctr Reprod Med, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Munroe Meyer Inst, Omaha, NE 68198 USA  Chinese Acad Sci, Inst Zool, Key Lab Anim Ecol & Conservat Biol, Beijing 100101, Peoples R China  Wenzhou Univ, Coll Life & Environm Sci, Wenzhou 325035, Peoples R China  Univ Nebraska Med Ctr, Biochem & Mol Biol, Omaha, NE 68198 USA  Univ Penn, Dept Obstet & Gynecol, Philadelphia, PA 19104 USA

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Olson Ctr Womens Hlth, Dept Obstet & Gynecol, Omaha, NE USA  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan, Hubei, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 3, Guangdong Prov Key Lab Liver Dis Res, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 8, Dept Obstet & Gynecol, Shenzhen, Peoples R China  Heartland Ctr Reprod Med PC, Omaha, NE USA  Vet Affairs Nebraska Western Iowa Hlth Care Syst, Omaha, NE USA

School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: stecot@arizona.edu.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA; Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, AZ 85721, USA.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: Juliana.dixon@utsouthwestern.edu.  Centre ValBio, Ranomafana, Ifanadiana, Madagascar.  Department of Zoology and Animal Biodiversity, University of Antananarivo, Antananarivo, Madagascar.  Institute of Evolutionary Biology (IBE-UPF CSIC), Barcelona, Spain.  PhD programs in Anthropology and Biology, The Graduate Center of the City University 



State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of Public Health, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China. Electronic address: huangboxiannj@163.com.  Clinical Research Center for Reproduction and Genetics in Hunan Province, Reproductive and Genetic Hospital of CITIC-Xiangya, Changsha, China. Electronic address: tanyueqiu@csu.edu.cn.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of P

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK 99775, USA.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith Missoula, MT 59801, USA.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester M13 9PT , UK.  Department of Biological Sciences, Northern Arizona University, Flagstaff, Arizona 86011, USA.  Department of Biology, Colorado State University, 1878 Campus Delivery Fort Collins, CO 80523, USA.

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA. Helen.Chmura@usda.gov.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith, Missoula, MT, 59801, USA. Helen.Chmura@usda.gov.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester, M13 9PT, UK.  Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Northern Arizona University, Department of Biological Sciences, 227 Building 21, 617S Beaver, Flagstaff, AZ, 86011, USA.  Department of Physiology, Anatomy, and Genetics, Le Gros Clark Building, University of Oxford, South Parks Road, Oxford, OX1 3QX, UK.  Department of Biology, Colorado State University, 1878 Campus Delivery, Fort Collins, CO, 80523, USA.

Department of Environmental Science and Policy, George Mason University, 4400 University Drive, MSN 5F2, Fairfax, VA 22030, USA  b  Department of Biology, George Mason University, 10900 University Boulevard, Manassas, VA 20110, USA  c  Smithsonian-Mason School of Conservation, 1500 Remount Road, Front Royal, VA 22630, USA  d  Central Environmental Authority, Central Provincial Office, Polgolla, Sri Lanka  e  Department of Biological Sciences, Faculty of Applied Sciences, Rajarata University of Sri Lanka, Mihintale 50300, Sri Lanka  f  White Oak Conservation Foundation, 581705 White Oak Road, Yulee, FL 32097, USA  g  School of Integrative Studies, George Mason University, 4400 University Drive, MSN 5D3, Fairfax, VA 22030, USA

Univ Tennessee, Dept Ophthalmol, Hlth Sci Ctr, 930 Madison Ave,Suite 769, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 317 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Physiol, Hlth Sci Ctr, 956 Court Ave,Coleman Bldg,Suite C211, Memphis, TN 38163 USA  Univ Tennessee, Dept Anat & Neurobiol, Hlth Sci Ctr, 522 Wittenborg Bldg,875 Monroe Ave, Memphis, TN 38163 USA  Univ Tennessee, Dept Ophthalmol Anat & Neurobiol, Neurosci Inst, Hlth Sci Ctr, 930 Madison Ave,Suite 768, Memphis, TN 38163 USA  GIOSTAR Res Inc Pvt Ltd, Mohali, Punjab, India

Univ Zaragoza, GENUD Res Grp, Inst Invest Sanitaria Aragon IIS Aragon, Zaragoza 50013, Spain  Hosp Clin Univ Lozano Blesa, Unidad Endocrinol Pediat, Zaragoza 50009, Spain  Inst Agroalimentario Aragon IA2, Zaragoza 50013, Spain  Inst Salud Carlos III, Ctr Invest Biomed Red Fisiopatol Obesidad & Nutr, Madrid 28029, Spain  Univ Granada, Ctr Invest Biomed, Inst Nutr & Tecnol Alimentos, Dept Bioquim & Biol Mol 2, Granada 18016, Spain  Complejo Hosp Univ Santiago, Inst Invest Sanitaria Santiago Compostela IDIS, Grp Invest Nutr Pediat, Unidad Gastroenterol Hepatol & Nutr Pediat, Santiago De Compostela 15706, Spain  Inst Maimonides Invest Biomed Cordoba IMIBIC, Hosp Univ Reina Sofia, Unidad Metabol & Invest Pediat, Cordoba 14071, Spain  Complejo Hosp Univ Granada, Inst Invest Biosanitaria IBS GRANADA, Granada 18014, Spain  Univ Santiago de Compostela, Unidad Invest Nutr Crecimiento & Desarrollo Human, Santiago De Compostela 15706, Spain

Departamento Produccion Animal, Facultad de Veterinaria, Universidad Complutense de Madrid, Avda. Puerta de Hierro s/n., 28040 Madrid, Spain.  Instituto Regional de Investigacion y Desarrollo Agroalimentario y Forestal de Castilla-La Mancha (IRIAF), 13700 Toledo, Spain.  Departamento de Mejora Genetica Animal, Instituto Nacional de Investigacion y Tecnologia Agraria y Alimentaria (INIA), Consejo Superior de Investigaciones Cientificas (CSIC), Ctra Coruna km 7.5, 28040 Madrid, Spain.  Departamento de Produccion y Sanidad Animal, Facultad de Veterinaria, Universidad Cardenal Herrera-CEU, CEU Universities, C/ Tirant lo Blanc, 7, Alfara del Patriarca, 46115 Valencia, Spain.

Rosalind and Morris Goodman Cancer Institute , Montreal, Canada.  Department of Physiology, McGill University, Montreal, Canada.  Department of Medicine, Division of Experimental Medicine, McGill University, Montreal, Canada.  Department of Human Genetics, McGill University, Montreal, Canada.  Department of Microbiology and Immunology, McGill University, Montreal, Canada.  McGill University Research Centre on Complex Traits , Montreal, Canada.  Department of Experimental Surgery, McGill University, Montreal, Canada.  Department of Pathology, Faculty of Medicine, McGill University, Montreal, Canada.  Laboratory of Biochemical Genetics and Metabolism, Rockefeller University, New Nork, NY, USA.  Department of Medicine (retired), Weill Cornell Medical College, New York, NY, USA.  Department of Surgery, McGill University Health Centre, Montreal, Canada.

Asai Germanium Res Inst Co Ltd, 3-131 Suzuranoka, Hakodate, Hokkaido 0420958, Japan  Obihiro Univ Agr & Vet Med, Dept Life & Food Sci, Nishi 2 Sen, Obihiro, Hokkaido 0808555, Japan  Tohoku Univ Hosp, Dept Pharmaceut Sci, Aoba Ku, 1-1 Seiryo, Sendai, Miyagi 9808574, Japan  Yamagata Univ Hosp, Dept Pharm, Grad Sch Med Sci, 2-2-2 Iidanishi, Yamagata, Yamagata 9909585, Japan  Hokkaido Univ, Dept Nat Hist Sci, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Hokkaido Univ, Creat Res Inst, Isotope Imaging Lab, Kita Ku, Kita10jonishi, Sapporo, Hokkaido 0600810, Japan  Tohoku Univ, Fac Agr, Grad Sch Agr Sci, Aoba Ku, 468-1 Aramaki Aza, Sendai, Miyagi 9808578, Japan

Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Expt & Translat Genet,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Gastroenterol Hepatol & Nutr,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Clin Pharmacol & Therapeut Innovat,Dept Pedia, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed Sci, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed & Hlth Informat, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Biol Sci, Div Cell Biol & Biophys, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Univ Kansas Liver Ctr, Kansas City, MO 64108 USA

McGill Univ, Rosalind & Morris Goodman Canc Res Ctr, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Physiol, Montreal, PQ, Canada  McGill Univ, Dept Human Genet, Montreal, PQ, Canada  Univ Toronto, Dept Psychol, Toronto, ON, Canada  Univ Toronto, Dept Comp Sci, Toronto, ON, Canada  McGill Univ, Dept Microbiol & Immunol, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Pathol, Montreal, PQ, Canada  McGill Univ, Dept Biochem, Montreal, PQ, Canada  McGill Univ, Dept Med, Div Expt Med, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Montreal Neurol Inst, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Dept Surg, Montreal, PQ, Canada  Weill Cornell Med Coll, Dept Med, New York, NY USA

Hosp Clin Barcelona, Inst Invest Biomed August Pi & Sunyer IDIBAPS, Ctr Invest Biomed Red Salud Mental CIBERSAM, Dept Psychiat & Psychol, Barcelona, Spain  UB, Fac Med, Dept Med, Barcelona, Spain  UB, Inst Neurosci, Barcelona, Spain  Hosp del Mar, CIBERSAM, Dept Radiol, MRI Res Unit,G21, Barcelona, Spain  Univ Barcelona, Ctr Invest Biomed Red Enfermedades Hepat & Digest, IDIBAPS, Hosp Clin,Liver Unit, Barcelona, Spain  Univ Complutense Madrid, CIBERSAM, Dept Farmacol & Toxicol, Fac Med,IUINQ,Imas12, Madrid, Spain  Univ Autonoma Barcelona, Grp Recerca Hepatol, Liver Sect,FIMIM, Hosp del Mar, Parc Salut Mar, Barcelona, Spain  INRA, Lab Nutr & Integrat Neurobiol NutriNeuro, UMR 1286, F-33076 Bordeaux, France  Univ Bordeaux, Lab Nutr & Integrat Neurobiol NutriNeuro, F-33076 Bordeaux, France



Keio Univ, Sch Med, Dept Internal Med, Div Gastroenterol & Hepatol,Shinjuku Ku, 35 Shinanomachi, Tokyo 1608582, Japan  Natl Def Med Coll, Dept Internal Med, Div Gastroenterol & Hepatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tokyo, Grad Sch Pharmaceut Sci, Bunkyo Ku, Tokyo 1130033, Japan  Nara Inst Sci & Technol, Complex Mol Syst Lab, Takayama Cho, Ikoma, Nara 6300192, Japan  Showa Pharmaceut Univ, Lab Drug Design & Med Chem, 3-3165 Higashi Tamagawagakuen, Machida, Tokyo 1948543, Japan  Natl Def Med Coll, Res Inst, Div Environm Med, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Chiba Univ, Grad Sch Med, Dept Adv Aging Med, Chuo Ku, 1-8-1 Inohana, Chiba 2608670, Japan  Saitama Med Univ, Dept Endocrinol & Diabet, Moroyama, Saitama 3500495, Japan  Nippon Med Sch, Grad Sch Med, Dept Physiol, Bunkyo Ku, 1-25-16 Nezu, Tokyo 1138602, Japan  Natl Def Med Coll, Dept Internal Med, Div Cardiol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Int Univ Hlth & Welf, Grad Sch, Minato Ku, 1-24-1 Minami Aoyama

MRC Centre for Reproductive Health, Queen's Medical Research Institute, University of Edinburgh, Edinburgh, UK.  Key Laboratory of SFGA on Conservation Biology of Rare Animals in The Giant Panda National Park, China Conservation and Research Centre for the Giant Panda (CCRCGP), DuJiangYan City, Sichuan Province, China.  Zoocraft Ltd., Scotland, UK.  RZSS Edinburgh Zoo, Edinburgh, UK.  Laboratory of Integrative Metabolomics, Department of Translational Physiology, Infectiology and Public Health, Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium.  Leibniz Institute for Zoo and Wildlife Research, Department Reproduction Biology, Berlin, Germany.

Satya Prakash Mohapatra  Contract Teaching Faculty,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College,  Mumbai, India  SD Ingole  Professor and Head,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College, Mumbai,  Maharashtra, India  SV Bharucha  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai 400 012 India  AS Nagvekar  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra  India  PM Kekan  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India  SD Kharde  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India



Department of Psychiatry and Behavioral Sciences, Stanford University School of Medicine, United States of America; Department of Behavioral & Cognitive Biology, University of Vienna, Austria. Electronic address: dbowling@stanford.edu.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Acoustics Research Institute, Austrian Academy of Sciences, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Konrad Lorenz Institute of Ethology, University of Veterinary Medicine, Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; CogSci Hub University of Vienna, Austria.

Univ Iowa, Dept Psychol & Brain Sci, W311 Seashore Hall, Iowa City, IA 52242 USA  Univ Miami, Dept Psychol, Coral Gables, FL 33124 USA  Univ Michigan, Dept Anesthesiol, Ann Arbor, MI 48109 USA  Univ Michigan, Chron Pain & Fatigue Res Ctr, Ann Arbor, MI 48109 USA  Univ Miami, Miller Sch Med, Dept Med, Diabet Res Inst,Div Endocrinol Diabet & Metab, Coral Gables, FL 33124 USA  Washington Univ, Sch Med, Dept Obstet & Gynecol, Div Gynecol Oncol, St Louis, MO 63110 USA  Univ Iowa, Dept Obstet & Gynecol, Div Gynecol Oncol, Iowa City, IA 52242 USA  Univ Iowa, Holden Comprehens Canc Ctr, Iowa City, IA 52242 USA  Univ Calif Los Angeles, David Geffen Sch Med, Oncol & Mol Biol Inst, Dept Med,Div Hematol, Los Angeles, CA 90024 USA  Univ Texas MD Anderson Canc Ctr, Dept Gynecol Oncol, Canc Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNA, Houston, TX 77030 USA

Univ Arizona, Sch Anthropol, Tucson, AZ 85721 USA  Univ Arizona, Cognit Sci Program, Tucson, AZ 85721 USA  Florida State Univ, Dept Psychol & Program Neurosci, Tallahassee, FL 32306 USA  Univ Arizona, Lab Evolutionary Endocrinol Primates, Tucson, AZ 85721 USA  Univ Texas Austin, Dept Anthropol, Austin, TX 78712 USA  Arbor Assays, Ann Arbor, MI 48108 USA  21 Grams Assays Inc, Chelsea, MI 48118 USA  Indiana Univ, Kinsey Inst, Bloomington, IN 47405 USA  Univ Virginia, Dept Psychol, Charlottesville, VA 22903 USA  Univ Arizona, Psychol Dept, Tucson, AZ 85721 USA  Univ Arizona, Coll Vet Med, Tucson, AZ 85721 USA  Univ Arizona, Sch Anthropol, POB 210030, Tucson, AZ 85721 USA

Cleveland Metroparks Zoo, Cleveland, OH, USA. austin.leeds@disney.com.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA. austin.leeds@disney.com.  Disney's Animal Kingdom(R), Lake Buena Vista, FL, USA.  Cleveland Metroparks Zoo, Cleveland, OH, USA.  Department of Biology, Case Western Reserve University, Cleveland, OH, USA.  Department of Veterinary Preventive Medicine, Ohio State University, Columbus, OH, USA.  Dian Fossey Gorilla Fund International, Atlanta, GA, USA.

Univ Calif Riverside, Dept Mol Cell & Syst Biol, Riverside, CA 92521 USA  Univ Calif Riverside, Neurosci Grad Program, Riverside, CA 92521 USA  Duke Univ, Nicholas Sch Environm, Durham, NC 27710 USA  Loma Linda Univ, Dept Psychol, Loma Linda, CA 92350 USA  Pontifical Catholic Univ Puerto Rico, Biotechnol Dept, Ponce, PR 00717 USA  German Natl Res Ctr Environm Hlth GmbH, Helmholtz Zentrum Munchen Mol EXpos MEX, Ingolstaedter Landstr 1, Munich, Germany  TUM, Wissensch Zentrum Weihenstephan Ernahrung Landnut, Dept Biowissensch Grundlagen, Weihenstephaner Steig 23, D-85350 Freising Weihenstephan, Germany  US EPA, Neurol & Endocrine Toxicol Branch, Publ Hlth & Integrated Toxicol Div, CPHEA ORD, Durham, NC 27711 USA

Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan.  Research Committee on Iodine-Related Health Problems, Foundation for Growth Science, Tokyo, 113-0033, Japan.  Laboratory of Functional Anatomy, Department of Life Sciences, School of Agriculture, Meiji University, Kanagawa, 214-8571, Japan.  Laboratory of Vaccine Materials, Center for Vaccine and Adjuvant Research and Laboratory of Gut Environmental System, Collaborative Research Center for Health and Medicine, National Institutes of Biomedical Innovation, Health and Nutrition, Osaka, 567-0085, Japan.  Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan. hase-kj@pha.keio.ac.jp.  The Institute of Fermentation Sciences (IFeS), Faculty of Food and Agricultural Sciences, Fukushima University, Kanayagawa, Fukushima, 960-1296, Japan. hase-kj@pha.keio.ac.jp.  International Research and Development Centre for Mucosal Vaccines, The Institute of Medical Science, The Uni



Univ Sassari, Dipartimento Chim & Farm, Via F Muroni 23-A, I-07100 Sassari, Italy  Univ Complutense, Fac Med, Inst Univ Invest Neuroquim, Dept Bioquim & Biol Mol, E-28040 Madrid, Spain  Campus Excelencia Int CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurodegenerat, Madrid, Spain  Inst Ramon y Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Univ Genoa, Sez Chim Farrnaco & Prod Cosmet, Dipartmento Farm, Viale Benedetto XV 3, I-16132 Genoa, Italy  Univ Cordoba, Reina Sofia Univ Hosp, Maimonides Biomed Res Inst Cordoba, Dept Cell Biol Physiol & Immunol, Avda Menendez Pidal S-N, E-14004 Cordoba, Spain  Univ Las Palmas Gran Canaria, ULPGC, Dept Biochem & Mol Biol, Las Palmas Gran Canaria, Spain

Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA; The Marcus Institute for Aging Research, Harvard Medical School, Boston, MA, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA.  Center for Environmental Sciences and Engineering, University of Connecticut, Storrs, CT, USA.  Department of Immunology, UConn Health, Farmington, CT, USA; Department of Medicine, UConn Health, Farmington, CT, USA.  Department of Periodontology, UConn Health, Farmington, CT, USA.  Department of Nutritional Sciences, University of Connecticut, Storrs, CT, USA. Electronic address: christopher.blesso@uconn.edu.

Univ Complutense, Dept Quim Ciencias Farmaceut, Fac Farm, Grp Biotransformac, Madrid 28040, Spain  Univ Complutense, Fac Farm, Dept Fisiol, Madrid 28040, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol, Madrid 28040, Spain  Campus Excelencia Internacional CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurogenerat C, Madrid, Spain  Inst Ramon & Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Inst Invest Sanitaria Hosp Univ La Princesa, Hosp Univ Santa Cristina, Unidad Invest, Madrid, Spain  Univ Rey Juan Carlos, Fac Ciencias La Salud, Dept Ciencias Basicas La Salud, Area Farmacol & Nutr,Unidad Asociada I D i Al CSI, Avda Atenas S-N, Madrid 28922, Spain  Univ La Laguna, Dept Bioquim Microbiol Biol Celular & Genet, Santa Cruz de Tenerife, Spain  Grp Biotransformac, Barcelona, Spain



Department of Science, University of Basilicata, Viale dell'Ateneo Lucano 10, 85100 Potenza, Italy.  Department of Pharmacy, University of Salerno, Via Giovanni Paolo II 132, 84084 Salerno, Italy.  Bristol Heart Institute, Bristol Medical School, University of Bristol, Bristol BS2 8HW, UK.  Department of Molecular and Cellular Biochemistry, University of Kentucky, Lexington, KY 40536, USA.  Departamento de Bioquimica Rua Ramiro Barcelos, Universidade Federal do Rio Grande do Sul (UFRGS), 2600 Anexo Santa Cecilia, Porto Alegre, RS, Brazil.  Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, 1090 Vienna, Austria.

Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, St. Louis, MO 63110, USA    Center for Species Survival, Smithsonian National Zoo and Conservation Biology Institute, Front Royal, VA 22630, USA    North of England Zoological Society, Chester Zoo, Upton by Chester CH2 1LH, UK    National Museum of Natural History, Smithsonian Institution, Washington, DC 20560, USA    Smithsonian Global Health Program, Smithsonian National Zoo and Conservation Biology Institute, Washington, DC 20008, USA    Department of Epidemiology of Microbial Disease, Yale School of Public Health, New Haven, CT 06520, USA    Veterinary Initiative for Endangered Wildlife, Bozeman, MT 59715, USA    Department of Anthropology, The Ohio State University, Columbus, OH 43210, USA    College of Public Health, The Ohio State University, Columbus, OH 43210, USA    Department of Clinical Sciences, Colorado State University, Fort Collins, CO 80523, USA    Wildlife Health Sciences, Smithsonian National Zoo and Conservation Biology I

MIT, David H Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Chem Engn, Cambridge, MA 02139 USA  MIT, Div Comparat Med, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Northeastern Univ, Dept Bioengn, Boston, MA 02115 USA  Northeastern Univ, Dept Mech Engn, Boston, MA 02115 USA  Univ Southern Calif, Keck Sch Med, Dept Obstet & Gynecol, Los Angeles, CA 90033 USA  MIT, Media Lab, Cambridge, MA 02139 USA  MIT, Inst Med Engn & Sci, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Mech Engn, Cambridge, MA 02139 USA  Harvard Med Sch, Brigham & Womens Hosp, Div Gastroenterol Hepatol & Endoscopy, Boston, MA 02115 USA

BioCrit Grp Biomed Res Crit Care Med, Valladolid 47005, Spain  Univ Valladolid, Fac Med, Dept Med Dermatol & Toxicol, Valladolid 47005, Spain  Hosp Clin Univ Valladolid, Gastroenterol Dept, Valladolid 47003, Spain  Univ Valladolid, Fac Med, Dept Surg, Valladolid 47005, Spain  Hosp Clin Univ Salamanca, Anesthesiol & Crit Care Dept, Salamanca 37007, Spain  Hosp Clin Univ Valladolid, Anesthesiol & Crit Care Dept, Valladolid 47003, Spain  Inst Hlth Sci Castile & Leon IECSCYL, Soria 42002, Spain  Hosp Clin Univ Valladolid, Dept Microbiol, Valladolid 47003, Spain  Hosp Clin Univ Valladolid, Haematol & Hemotherapy Dept, Valladolid 47003, Spain

BioCritic, Group for Biomedical Research in Critical Care Medicine, 47005 Valladolid, Spain.  Department of Medicine, Dermatology and Toxicology, Universidad de Valladolid, 47005 Valladolid, Spain.  Research Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Centro de Investigacion Biomedica en Red de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, 28029 Madrid, Spain.  Institute of Health Sciences of Castile and Leon (IECSCYL), 42002 Soria, Spain.  Radiology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Gastroenterology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Anesthesiology and Critical Care Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Department of Surgery, Faculty of Medicine, Universidad de Valladolid, 47005 Valladolid, Spain.  Department of Physiology, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, 48940 Leioa, Spain.  Biocruce

Johns Hopkins Univ, Johns Hopkins Hosp, Johns Hopkins Ctr Womens Reprod Mental Hlth, Dept Psychiat & Behav Sci,Sch Med, 550 North Broadway,Suite 308, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Gynecol & Obstet, Baltimore, MD 21205 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Biostat, 615 N Wolfe St,Suite E-3150, Baltimore, MD 21205 USA  Johns Hopkins Univ, Dept Pediat, Sch Med, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Populat Family & Reprod Hlth, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Univ Virginia, Dept Psychiat & Neurobehav Sci, POB 800548, Charlottesville, VA 22908 USA



Department of Psychology, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Department of Biological Sciences, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Neuroscience Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Life Sciences Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Institute of Arctic Biology, University of Alaska-Fairbanks, Fairbanks, AK, United States.  Department of Chemistry, University of Alaska-Fairbanks, Fairbanks, AK, United States.  IDeA Network of Biomedical Excellence (INBRE), University of Alaska-Fairbanks, Fairbanks, AK, United States.  Comprehensive Neuropsychological Services, Albany, NY, United States.  Department of Cognitive Science, Rensselaer Polytechnic Institute, Troy, NY, United States.

Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: iavicoli.ivo@rm.unicatt.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: veruscka@email.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: lfontana73@yahoo.it.  Epidemiology Unit, Occupational Medicine Department, Research Division, Italian Workers' Compensation Authority (INAIL), Via Alessandria, 220/E, 00198 Rome, Italy. Electronic address: a.marinaccio@inail.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: bergamaschi@rm.unicatt.it.  Department of Public Health, Environmental Health Sciences, University of Massachusetts, Morrill I, N344, Amherst, MA 01003, USA. Electronic address: edwardc@schoolph.umass.edu.

Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Angiol, Cardiovasc Res Lab, D-40225 Dusseldorf, Germany  Univ Reading, Dept Nutr, Reading RG6 6AP, Berks, England  UCL, Bloomsbury Inst Intens Care Med, London WC1E 6BT, England  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, Southampton SO16 6YD, Hants, England  Inst Life Sci, Southampton SO16 6YD, Hants, England  Slovak Acad Sci, Ctr Mol Med, Bratislava 83101, Slovakia  Wake Forest Univ, Dept Chem, Winston Salem, NC 27109 USA  Univ Warwick, Dept Chem, Coventry CV4 7AL, W Midlands, England  Bruker UK Ltd, Coventry CV4 9GH, W Midlands, England  Nagoya City Univ, Grad Sch Pharmaceut Sci, Dept Organ & Med Chem, Nagoya, Aichi 4678603, Japan  Natl Inst Oncol, Dept Mol Immunol & Toxicol, H-1122 Budapest, Hungary  NCI, Leidos Biomed Res Inc, Frederick, MD 21702 USA  NCI, Frederick, MD 21702 USA  Univ St Andrews, Sch Med, St Andrews KY16 9AJ, Fife, Scotland

Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden.  Present address: Department of Molecular Biology, Umea University, SE-901 87, Umea, SE, Sweden.  Present address: Yale Stem Cell Center, Yale University School of Medicine, New Haven, Connecticut, 06520, USA.  Present address: Research and Innovation Centre, Fondazione Edmund Mach, via E Mach 1, 38010, San Michele a/Adige, Italy.  Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, SE-106 91, Stockholm, Sweden. ylva.engstrom@su.se.

Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan.  Department of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Asclepiumm Taiwan Co. Ltd., New Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan; National Institute of Cancer Research, National Health Research Institutes, Tainan 704, Taiwan.  Department of Surgery, Chang Gung Memorial Hospital, Chang Gung University, Taoyuan, Taiwan.  Genomics Research Center, Academia Sinica, Taipei, Taiwan.  Senhwa Biosciences, Inc., Taiwan R.O.C.  Institute of Biopharmaceutical Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan. Electronic address: yeusu@nycu.edu.tw.  Department of Oncology, Taipei Veterans Gener

National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, (Chinese Center for Tropical Diseases Research); Key Laboratory of Parasite and Vector Biology, National Health Commission of People's Republic of China; World Health Organization Collaborating Center for Tropical Diseases, Shanghai, China.  Shanghai University of Medicine & Health Sciences, Shanghai, China.  The School of Global Health, Chinese Center for Tropical Diseases Research, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.  Central Laboratory, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.

Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN Institute of Microbes and Infections, Shanghai 200052, China. Electronic address: haipengliu@tongji.edu.cn.  Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN 

Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China.  Interdisciplinary Research Center on Biology and Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 201210, China; University of Chinese Academy of Sciences, Beijing 100049, China. Electronic address: hongjiang@sioc.ac.cn.

The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China.  University of Chinese Academy of Sciences, Beijing, 100049, China.  Shanghai Institute for Advanced Immunochemical Studies, and School of Life Science and Technology, Shanghai Tech University, Shanghai, 200031, China.  School of Chinese Materia Medica, Nanjing University of Chinese Medicine, Nanjing, 210023, China.  The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China. hljiang@simm.ac.cn.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China. hljiang@simm.ac.cn.  University of Chinese Academy of Sci

Univ Louisville, James Graham Brown Canc Ctr, Dept Microbiol & Immunol, Louisville, KY 40202 USA  Univ Louisville, Dept Physiol, Sch Med, Louisville, KY 40202 USA  Univ Louisville, Dept Med, Louisville, KY 40202 USA  Univ Louisville, Dept Pharmacol & Toxicol, Louisville, KY 40202 USA  Univ Louisville, Dept Comp Engn & Comp Sci, Louisville, KY 40202 USA  Univ Louisville, KBRIN Bioinformat Core, Louisville, KY 40202 USA  Univ Louisville, Kidney Dis Program, Louisville, KY 40202 USA  Univ Louisville, Clin Prote Ctr, Louisville, KY 40202 USA  Robley Rex Vet Affairs Med Ctr, Louisville, KY 40206 USA

Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Molecular and Translational Science, Monash University, Clayton, Victoria 3800, Australia.  The Department of Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Turabah 29179, Saudi Arabia.  Integrated DNA Technologies Inc., Coralville, IA 52241, USA.  Department of Immunology and Infectious Diseases, John Curtin School of Medical Research, Australian National University, Canberra, ACT 2601, Australia.  Centre for Personalised Immunology, John Curtin School of Medical Research, Australian National University, Canberra, ACT, 2601, Australia.  Ritchie Centre, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Obstetrics and Gynaecology, Monash University, Clayton, Victoria 3800, Australia.  Australian Regenerative Medicine Institute, Monash University, Clayton, Victoria 3800, Australia.  Centre for Molecu

Tongji Univ, Shanghai Pulm Hosp, Shanghai Key Lab TB, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai 200072, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai 200433, Peoples R China  Chinese Acad Sci, Shanghai Inst Biochem & Cell Biol, CAS Ctr Excellence Mol Cell Sci,Univ Chinese Acad, Shanghai Key Lab Mol Androl,State Key Lab Cell Bi, Shanghai 200031, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai 200433, Peoples R China  Tongji Univ, Shanghai Key Lab Signaling & Dis Res, Shanghai Matern & Infant Hosp 1, Clin & Translat Res Ctr,Sch Life Sci & Technol, Shanghai 200092, Peoples R China  Huazhong Univ Sci & Technol, Union Hosp, Tongji Med Coll, Dept Cardiovasc Dis, Wuhan 430022, Peoples R China  Chinese Acad Sci, CAS Ctr Excellence Brain Sci & Intelligence Techn, State Key Lab Virol, Ctr Biosafety Megasci,Wuhan Inst Virol, Wuhan 430071, Peoples R China  Huazhong Univ Sci & Technol, Union

Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China.  State Key Laboratory for Biology of Plant Diseases and Insect Pests, Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China.  National Institute of Biological Sciences, Beijing 102206, China.  Department of Bioengineering and Therapeutic Sciences, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technolo

Department of Bioengineering, University of Washington, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA.  Department of Immunology, University of Washington, Seattle, WA, USA.  Seattle Genetics, Bothell, WA, USA.  Center for Systems Biology, Harvard University, Cambridge, MA, USA.  Department of Biochemistry, University of Washington, Seattle, WA, USA.  Molecular Biophysics and Integrated Bioimaging, Lawrence Berkeley National Laboratory, Berkeley, CA, USA.  Neoleukin Therapeutics, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.  Department of Biochemistry, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.

Department of Biochemistry and Physiology, School of Pharmacy and Food Sciences, Universitat de Barcelona, Av. Joan XXIII, 27-31, 08028, Barcelona, Spain.  Institut de Biomedicina de la Universitat de Barcelona (IBUB), Universitat de Barcelona, Barcelona, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain.  NeurObesity Group, Department of Physiology, CIMUS, University of Santiago de Compostela-Instituto de Investigacion Sanitaria, Santiago de Compostela, Spain.  Neuronal Control of Metabolism Laboratory, Institut d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain.  CNAG-CRG, Centre for Genomic Regulation, Barcelona Institute of Science and Technology, 08028, Barcelona, Spain.  Universitat Pompeu Fabra (UPF), Barcelona, Spain.  Instituto de Investigaciones Biomedicas de Barcelona (IIBB-CSIC), Barcelona, Spain.  CIBER de Enfermedades Cardiovasculares (CIBERCV), Instituto de Salud Carl

Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran.  Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran; Department of Physiology, School of Medicine, Neurophysiology Research Center, Hamedan University of Medical Sciences, Hamedan, Islamic Republic of Iran. Electronic address: irsalehi@yahoo.com.  Department of Physical Education and Sport Science, Bandar Abbas Branch, Islamic Azad University, Bandar Abbas, Islamic Republic of Iran. Electronic address: kamal_ranjbar2010@yahoo.com.  Department of Physical Education and Sport Science, Hamedan Branch, Islamic Azad University, Hamedan, Islamic Republic of Iran.

Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN 55455 USA  Univ Minnesota, Div Cardiovasc, Minneapolis, MN 55455 USA  Shandong Univ, Dept Crit Care Med, Key Lab Cardiovasc Remodeling & Funct Res, Chinese Minist Educ,Qilu Hosp, Jinan, Peoples R China  Shandong Univ, Chinese Minist Hlth, Qilu Hosp, Jinan, Peoples R China  Tongji Univ, Shanghai Peoples Hosp 10, Sch Med, Cardiovasc Dept, Shanghai, Peoples R China  Penn State Coll Med, Inst Heart & Vasc, Hershey, PA USA  Univ Chinese Acad Sci, Coll Life Sci, Beijing 100049, Peoples R China  Shanghai Univ Sport, Shanghai Antidoping Lab, Shanghai 200438, Peoples R China  Med Coll Wisconsin, Dept Physiol, Ctr Cardiovasc, Human & Mol Genet Ctr, 8701 Watertown Plank Rd, Milwaukee, WI 53226 USA  Univ Minnesota, Dept Surg, Box 242 UMHC, Minneapolis, MN 55455 USA  Univ Mississippi, Med Ctr, Dept Physiol & Biophys, Jackson, MS 39216 USA



Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Inst Microvasc Med,Med Res Ctr, 16766 Jingshi Rd, Jinan 250014, Shandong, Peoples R China  Shandong First Med Univ, Shandong Prov Qianfoshan Hosp, Affiliated Hosp 1, Dept Nephrol, Jinan, Peoples R China  Shandong Univ, Shandong Prov Qianfoshan Hosp, Sch Med, Jinan, Peoples R China  Univ Toronto, Sunnybrook Hlth Sci Ctr, Mol & Cellular Biol Div, Toronto, ON, Canada  Univ Toronto, Dept Med Biophys, Toronto, ON, Canada  Tradewind BioSci, Daly City, CA USA  Markham Stouffville Hosp, Gen Internal Med, Toronto, ON, Canada

Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia.  Department of Paediatrics, Faculty of Medicine, National Institute of Children's Diseases, Comenius University in Bratislava, Bratislava, Slovakia.  Emergency Department Ruzinov, University Hospital Bratislava, Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, Bergen, Norway.  Department of Pharmacology and Toxicology, Faculty of Pharmacy, Comenius University, Bratislava, Slovakia.  Department of Nephrology, Institute of Pathology, University Clinic of the RWTH Aachen, Aachen, Germany.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, Bratislava, Slovakia.  Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia. tothova.lubomira@gmail.com.



Univ Sao Paulo, FMVZ, Dept Anim Reprod, Sao Paulo, SP, Brazil  Sao Paulo Fed Univ, Dept Surg, Div Urol, Human Reprod Sect, Sao Paulo, Brazil  Inst Anim Sci, Diversified Anim Sci Res Ctr, Res & Dev Unit Registro, Registro, SP, Brazil  CATI Rural Dev Off, Registro, SP, Brazil  Univ Fed Mato Grosso do Sul, Fac Vet Med & Anim Sci, Campo Grande, MS, Brazil  Univ Fed Lavras, Dept Anim Sci, Lavras, MG, Brazil  Univ Fed Juiz de Fora, Dept Vet Med, Juiz De Fora, MG, Brazil  Guru Angad Dev Vet & Anim Sci Univ, Coll Vet Sci, Dept Vet Gynaecol & Obstet, Ludhiana, Punjab, India  Univ Sydney, Fac Sci, Sch Life & Environm Sci, Sydney, NSW, Australia

Chiang Mai Univ, Fac Vet Med, Masters Degree Program Vet Sci, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Ctr Elephant & Wildlife Res, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Chulabhorn Royal Acad, HRH Princess Chulabhorn Coll Med Sci, Fac Vet Med & Appl Zool, Bangkok 10210, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Food Anim Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Vet Publ Hlth Ctr & Food Safety Asia Pacific VPHC, Chiang Mai 50100, Thailand  Royal Vet Coll, Dept Clin Sci & Serv, Hawkshead Lane, Hatfield AL9 7TA, Herts, England  Chiang Mai Univ, Fac Vet Med, Dept Compan Anim, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Wildlife Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Chiang Mai 50100, Thailand  North England Zool Soc, Chester Zoo, Chester CH2 1LH, Cheshire, England

G Montano, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.  P Clough, Dolphin Research Center, Grassy Key, United States.  T Schmitt, SeaWorld San Diego, San Diego, United States.  M Davis, SeaWorld Parks and Entertainment, Orlando, United States.  J O'Brien, SeaWorld and Busch Gardens Species Preservation Laboratory, Sea World Of California, San Diego, United States.  K Steinman, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld San Diego, San Diego, United States.  T Robeck, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.

Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA; Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina. Electronic address: aaf269@nau.edu.  George Mason University & Smithsonian-Mason School of Conservation, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA.  Southern Right Whale Health Monitoring Program, Los Alerces 3376, Puerto Madryn, Chubut 9120, Argentina; Wildlife Health Center, School of Veterinary Medicine, University of California, 1089 Veterinary Medicine Drive, VM3B Ground Floor, Davis, CA 95616, USA.  Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina; Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN), Universidad Nacional de Cordoba, Av. Velez Sarsfield 299, Cordoba 

Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya. jeparker@sdzwa.org.  Center for Species Survival, Smithsonian Conservation Biology Institute, 1500 Remount Road, Front Royal, VA, 22630, USA.  Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA.  Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, 80523, USA.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya.  Department of Zoology, Oxford University, Oxford, OX1 3PS, UK.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA.



Mayo Clin, Dept Med, Div Nephrol & Hypertens, Rochester, MN 55905 USA  China Med Univ, Shengjing Hosp, Dept Nephrol, Shenyang, Peoples R China  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Ctr Endocrinol Diabet & Metab, Galway, Ireland  Natl Univ Ireland Galway, Sch Med, CURAM SFI Res Ctr, Regenerat Med Inst REMEDI, Galway, Ireland  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Clin Biochem, Galway, Ireland  Mayo Clin, Dept Med, Div Community Internal Med, Rochester, MN USA  Mayo Clin, Dept Med, Div Geriatr Med & Gerontol, Rochester, MN 55905 USA  Mayo Clin, Dept Biomed Stat & Informat, Rochester, MN USA  Mayo Clin, Robert & Arlene Kogod Ctr Aging, Rochester, MN USA  Galway Univ Hosp, Saolta Univ Hlth Care Grp, Dept Nephrol, Galway, Ireland

Department of Comparative Biosciences, University of Illinois at Urbana-Champaign College of Veterinary Medicine, Urbana, IL, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA. Electronic address: chris.gregg@neur

Tech Univ Denmark, Dept Bio & Hlth Informat, DK-2800 Lyngby, Denmark  Tech Univ Denmark, Natl Food Inst, DK-2800 Lyngby, Denmark  Univ Copenhagen, Fac Sci, Dept Nutr Exercise & Sports, DK-1958 Frederiksberg, Denmark  Univ Copenhagen, Novo Nord Fdn Ctr Basic Metab Res, DK-2200 Copenhagen, Denmark  Univ Leuven, Rega Inst, KU Leuven, Dept Microbiol & Immunol, B-3000 Leuven, Belgium  VIB, Ctr Microbiol, B-3000 Leuven, Belgium  Univ Copenhagen, Fac Sci, Dept Vet Dis Biol, DK-1958 Frederiksberg, Denmark  Univ Southern Denmark, Dept Biochem & Mol Biol, DK-5230 Odense, Denmark  Univ Copenhagen, Dept Biomed Sci, DK-2200 Copenhagen, Denmark  Bispebjerg Hosp, Dept Radiol, DK-2400 Copenhagen, Denmark  Tech Univ Denmark, Dept Chem & Biochem Engn, DK-2800 Lyngby, Denmark  Univ Copenhagen, Dept Plant & Environm Sci, DK-1958 Frederiksberg, Denmark  Tech Univ Denmark, Dept Biotechnol & Biomed, DK-2800 Lyngby, Denmark  Copenhagen Univ Hosp Hvidovre, Dept Clin Biochem, DK-2650 Hvidovre, Denmark  Statens Serum Inst, Dept Autoimm



Group of Precision Medicine in Chronic Diseases, and.  Centro de Investigacion Biomedica en Red de Enfermedades Respiratorias, Madrid, Spain.  Group of Translational Research in Respiratory Medicine, Respiratory Department, Hospital Arnau de Vilanova-Santa Maria, Biomedical Research Institute of Lleida, Lleida, Spain.  Pneumology Department, University Hospital of Guadalajara, Guadalajara, Spain.  San Pedro de Alcantara Hospital, Instituto Universitario de Investigacion Biosanitaria de Extremadura, Caceres, Spain; and.  Respiratory and Sleep Department, Parc Tauli University Hospital, Parc Tauli Research and Innovation Institute, Autonomous University of Barcelona, Sabadell, Spain.

Salford Royal NHS Fdn Trust, Vasc Res Grp, Salford, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Cardiovasc Sci,Sch Med Sci, Manchester, Lancs, England  Univ Manchester, Div Canc Studies, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Wellcome Trust Ctr Cell Matrix Res, Sch Med Sci,Fac Biol Med & Hlth, Manchester, Lancs, England  Royal Preston Hosp, Renal Dept, Preston, Lancs, England  Imperial Coll, Natl Heart & Lung Inst, London, England  Univ Birmingham, Inst Canc & Genom Sci, Canc Res UK Clin Trials Unit, Birmingham, W Midlands, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Pharm & Optometry,Sch Hlth Sci, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Manchester Fungal Infect Grp,Sch Biol Sci, Manchester, Lancs, England

Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA. Thomas.Raffay@UHhospitals.org.  Department of Pediatrics, Division of Neonatology, University Hospitals Rainbow Babies & Children's Hospital, Case Western Reserve University, Cleveland, OH, USA.  Department of Population and Quantitative Health Sciences, Case Western Reserve University, Cleveland, OH, USA.  Neonatal Research Unit, Health Research Institute La Fe (IISLAFE), Valencia, Spain.  Department of Analytical Chemistry, Universtitat de Valencia, Burjassot, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe (HULAFE), Valencia, Spain.  University of Pittsburgh, Pittsburgh, PA, USA.

Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain; Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain. Electronic address: julia.kuligowski@uv.es.  Health and Biomedicine, Leitat Technological Center, Carrer de la Innovacio, 2, 08225 Terrassa, Spain; Analytical Unit, Health Research Institute La Fe, Avda Fernando, Abril Martorell 106, 46026 Valencia, Spain.

School of Human Evolution and Social Change, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Interdepartmental Doctoral Program in Anthropological Sciences, Stony Brook University, Stony Brook, NY, USA.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA.  School of Life Sciences, Arizona State University, Tempe, AZ, USA.  Department of Mammals, Bronx Zoo, Wildlife Conservation Society, New York, NY, USA.  New York Consortium in Evolutionary Primatology, New York, NY, USA.  Ethiopian Wildlife Conservation Authority, Addis Ababa, Ethiopia.  African Wildlife Foundation, Simien Mountains Landscape Conservation and Management Project, Debark, Ethiopia.  Department of Biology, Miami University, Oxford, OH, USA.  Simien Mountains Gelada Research Project, Debark, Ethiopia.  Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville, TN, USA.  Guassa Gelada Resear

Univ Iowa, Dept Pharmacol, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Physiol, Milwaukee, WI 53226 USA  Univ Illinois, Div Endocrinol Diabet & Metab, Chicago Coll Med, Chicago, IL 60612 USA  Univ Iowa, Dept Psychol & Brain Sci, Iowa City, IA 52242 USA  Univ Iowa, Dept Occupat & Environm Hlth, Iowa City, IA 52242 USA  Med Coll Wisconsin, Dept Biomed Engn, Milwaukee, WI 53226 USA  Med Coll Wisconsin, Comprehens Rodent Metab Phenotyping Core, Milwaukee, WI 53226 USA  Univ Iowa, Dept Biostat, Iowa City, IA 52242 USA  Univ Iowa, Dept Internal Med, Iowa City, IA 52242 USA  Wake Forest Sch Med, Dept Internal Med, Winston Salem, NC 27101 USA  Med Coll Wisconsin, Rat Genome Database, Milwaukee, WI 53226 USA

School of Public Health, University of Illinois at Chicago, Chicago, IL, United States of America.  College of Medicine, University of Illinois at Chicago, Chicago, IL, United States of America.  Institute for Minority Health Research, University of Illinois at Chicago, United States of America.  Center for Infectious Disease, University of Texas Health Science Center at Houston, Houston, TX, United States.  Department of Earth Sciences, Dartmouth College, Hanover, NH, United States of America.  Division of Cardiovascular Medicine, LSU Health School of Medicine, New Orleans, LA, United States.  Human Genetics Center, University of Texas Health Science Center at Houston, Houston, TX, United States.  Chicago Center for Health and Environment, Chicago, IL, United States of America.  Section of Endocrinology, Diabetes, and Metabolism, Jesse Brown Veterans Affairs Medical Center, Chicago, IL, United States of America.    E-mail address: rsargis@uic.edu

Department of Biological Sciences, Faculty of Life Sciences, Andres Bello University, Santiago 8320000, Chile.  Interdisciplinary Center for Aquaculture Research (INCAR), Concepcion 4030000, Chile.  Department of Biology, Faculty of Marine and Environmental Sciences, Instituto Universitario de Investigacion Marina (INMAR), Campus de Excelencia Internacional del Mar (CEI-MAR), University of Cadiz, 11519 Puerto Real, Spain.  Department of Animal Physiology, Faculty of Biology, University Complutense of Madrid, 28040 Madrid, Spain.  Institute of Marine and Limnological Sciences, Faculty of Sciences, University Austral of Chile, Valdivia 5110652, Chile.  Department of Marine Biology and Aquaculture, Instituto de Ciencias Marinas de Andalucia (ICMAN-CSIC), 11519 Puerto Real, Spain.



Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN. Electronic address: naira.baregamian@vumc.org.  Division of Surgical Oncology & Endocrine Surgery, Department of Surgery, Vanderbilt University Medical Center, Nashville, TN.  Cell Imaging Shared Resource, Vanderbilt University, Nashville, TN.  Vanderbilt Biophotonics Center, Vanderbilt University, Nashville, TN.  Department of Radiation Oncology, Vanderbilt University Medical Center, Nashville, TN.  Department of Pathology, Microbiology and Immunology, Vanderbilt University Medical Center, Nashville, TN.  Department of Medicine, Vanderbilt University Medical Center, Nashville, TN.

Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: 1821362@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: christina.stanley@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: l.hosie@chester.ac.uk.  Institute of Conservation Science & Learning, Bristol Zoological Society, Clifton, Bristol BS8 3HA, UK. Electronic address: SRichdon@bristolzoo.org.uk.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: eluned.price@durrell.org.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: Dominic.Wormell@durrell.org.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Elec

Bat Conservation International, Austin, TX, 78746, USA. wfrick@batcon.org.  Department of Ecology and Evolutionary Biology, University of California, Santa Cruz, CA, 95060, USA. wfrick@batcon.org.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, 79401, USA.  Bat Conservation International, Austin, TX, 78746, USA.  U.S. Geological Survey - National Wildlife Health Center, Madison, WI, 53711, USA.  Cooperative Wildlife Research Laboratory and School of Biological Sciences, Southern Illinois University, Carbondale, IL, 62901, USA.  Pathogen and Microbiome Institute, Northern Arizona University, Flagstaff, AZ, 86011, USA.  Department of Biology, University of Waterloo, Waterloo, N2L 3G1, Canada.



Department of Medical Physiology, Faculty of Medicine, Menoufia University, Egypt; Department of Medical Physiology, Faculty of Medicine, Imam Mohammed Ibn Saud Islamic University, Saudi Arabia. Electronic address: suzanhazzaa@med.menofia.edu.eg.  Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.emimohamed84@gmail.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: AHISMAIL2013@yahoo.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: abdelmoneam.abdelkader@science.menofia.edu.eg.  Department of Histology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.sehamhist@gmail.com.  Department of Chemistry, Biochemistry Division, Faculty of Science, Menoufia University, Egypt. Electronic address: yasminfekry@science.menofia.edu.eg.  Chemist at Faculty of Science, Menoufia University, Egypt. Electronic addr

Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa. Electronic address: llabarge@ab.mpg.de.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK.  Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Department of Anthropology, The State University of New York at Buffalo, Amherst, NY, USA.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK; Department of Biological Sciences, Faculty of Science, Engineering and Agriculture, Private Bag X5050, Thohoyandou 0950, South Africa.  D

Innate Immunity Laboratory, Immunology Program, Biomedical Sciences Institute, Faculty of Medicine, Universidad de Chile, Santiago 8380453, Chile.  Biomedicine Research Laboratory, Medical School, Universidad Finis Terrae, Santiago 7501015, Chile.  Department of Gastroenterology and Hepatology, University Medical Center Groningen, University of Groningen, 9713 GZ Groningen, The Netherlands.  Molecular Endocrinology Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  Metabolism and Nuclear Medicine Group, Fudan University Cancer Institute, Fudan University Shanghai Cancer Center, Shanghai 200433, China.  Metabolism, Genes, and Environment Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  School

Department of Psychology, University of Oslo, Oslo, Norway. Electronic address: g.e.loseth@psykologi.uio.no.  Department of Psychology, University of Oslo, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Department of Diagnostic Physics, Oslo University Hospital, Oslo, Norway.  Department of Psychology, University of Oslo, Oslo, Norway; Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway.  Department of Biomedical and Clinical Sciences, Linkoping University, Linkoping, Sweden; Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.  Centre for Social and Affective Neuroscience, Linkoping University, Linkoping, Sweden.



Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Sect Endocrinol & Genet SEGEN, NIH, Bethesda, MD 20892 USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pediat, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Biochem & Immunol, BR-14049900 Ribeirao Preto, SP, Brazil  Univ Colorado, Sch Med, Div Endocrinol Metab & Diabet, Aurora, CO 80045 USA  Vet Affairs Med Ctr, Res Serv, Denver, CO 80045 USA  Eunice Kennedy Shriver Natl Inst Child Hlth & Hum, Pediat Endocrinol Interinst Training Program, NIH, Bethesda, MD USA  Harvard Med Sch, Dept Pediat, Boston Childrens Hosp, Div Endocrinol, Boston, MA 02115 USA  Univ Fed Triangulo Mineiro, Dept Gen Pathol, BR-38025180 Uberaba, MG, Brazil



Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: jbeehner@umich.edu.  School for the Environment and Sustainability, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, Emory University, Atlanta, GA 30322, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Ecology & Evolutionary Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Anthropology, Tulane University, New Orleans, LA 70118, USA; Santa Rosa Primate Project, Santa Rosa National Park, Costa Rica; Tulane National Primate Research Center, Tulane Un

Alaska Dept Fish & Game, Div Wildlife Conservat, POB 110024, Douglas, AK 99811 USA  Alaska Dept Fish & Game, Div Wildlife Conservat, 1300 Coll Rd, Fairbanks, AK 99701 USA  Baylor Univ, Dept Biol, One Bear Pl 97388, Waco, TX 76798 USA  NOAA, Marine Mammal Lab, Alaska Fisheries Sci Ctr, Natl Marine Fisheries Serv, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Fairbanks, AK 99775 USA  Russian Acad Sci, Far East Branch, Kamchatka Branch, Pacific Geog Inst, Petropavlovsk Kamchatski 683000, Russia  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Alaska Stable Isotope Facil, Fairbanks, AK 99775 USA  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, Fairbanks, AK 99775 USA  Texas A&M Univ, Dept Marine Biol, Galveston Campus, Galveston, TX 77553 USA  Texas A&M Univ, Dept Wildlife & Fisheries Sci, College Stn, TX 77843 USA

Department of Structural Biology, VIB, Brussels, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Structural Biology Brussels, Vrije Universiteit Brussel, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Brussels Center for Redox Biology, Brussels, Belgium    Wael Gad & Joris Messens    Department of Biochemistry and Molecular Biology, Faculty of Pharmacy Helwan University, Cairo, Egypt    Sameh H Soror    Laboratory of Prion Biology, Neurobiology Sector, Scuola Internazionale Superiore di Studi Avanzati (SISSA), via Bonomea 265, Trieste, Italy    Gabriele Giachin & Giuseppe Legname    SISSA Unit, Italian Institute of Technology, via Bonomea 265, I-34136, Trieste, Italy    Giuseppe Legname    ELETTRA Laboratory, Sincrotrone Trieste S.C.p.A., I-34149, Basovizza, Trieste, Italy    Giuseppe Legname    Department o



Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada; d.hirai@yahoo.com.  Pulmonary Function and Clinical Exercise Physiology Unit, Respiratory Division, Department of Medicine, Federal University of Sao Paulo, Sao Paulo, Brazil.  Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.  Division of Physical Therapy, University of Brasilia, Brasilia, Brazil.  Human Vascular Control Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada.  Queen's Muscle Physiology Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada; and.  Respiratory Investigation Unit, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.

Univ Sao Paulo, Sch Phys Educ & Sport, Sao Paulo, Brazil  Harvard Med Sch, Sect Integrat Physiol & Metab, Joslin Diabet Ctr, Boston, MA USA  Univ Fed Sao Paulo, Biosci Dept, Santos, Brazil  Norwegian Univ Sci & Technol NTNU, Dept Circulat & Med Imaging, KG Jebsen Ctr Exercise Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, Dept Canc Res & Mol Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, PROMEC Core Facil Prote & Mod, Trondheim, Norway  Cent Norway Reg Hlth Author, Trondheim, Norway  Univ Toledo, Dept Physiol & Pharmacol, 2801 W Bancroft St, Toledo, OH 43606 USA  Univ Michigan, Dept Anesthesiol, Sch Med, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia



School of Public Health and UTHealth Consortium on Aging, University of Texas Health Science Center at Houston, Brownsville Campus, Brownsville, TX 78520, USA.  School of Medicine, South Texas Diabetes and Obesity Institute, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Host Pathogen Interactions and Population Health Program, Texas Biomedical Research Institute, San Antonio, TX 78227, USA.  Barshop Institute, The University of Texas Health Science Center of San Antonio, San Antonio, TX 78229, USA.  Secretaria de Salud de Tamaulipas, Reynosa 88630, Matamoros 87370 and Ciudad Victoria 87000, Mexico.  Biology Department, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Department of Health and Biomedical Sciences, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Unidad Academica Multidisciplinaria Reynosa-Aztlan, Universidad Autonoma de Tamaulipas Reynosa-Aztlan, Reynosa 88779, Mexico.  Department of Epidemiology, School of Public Health, Boston University, Bos

Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. irensro@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. lory_stanca@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. ancadinischiotu@yahoo.com.  Department of Biochemistry and Molecular Biology, Faculty of Biology, University of Bucharest, 91-95 Splaiul Independentei, district 5, Bucharest 050095, Romania. ancadinischiotu@yahoo.com.



Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Harvard Med Sch, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, Boston, MA 02115 USA  Tel Aviv Univ, Sackler Sch Med, Dept Pathol, Tel Aviv, Israel  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Yale Univ, Sch Med, Dept Dermatol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Pathol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Immunobiol, New Haven, CT 06510 USA  Dana Farber Canc Inst, Dept Data Sci, Boston, MA 01225 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Dana Farber Canc Inst, Dept Biostat & Computat Biol, Boston, MA 02115 USA  MIT, Howard Hughes Med Inst, Dept Biol, Koch Inst, Cambridge, MA 02142 USA  MIT, Howard Hughes Med Inst, Dept Biol, Ludwig Ctr, Cambridge, MA 02142 USA

Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden.  Department of Anatomy, Physiology, and Biochemistry, Swedish University of Agricultural Sciences, Box 7011, SE-750 07 Uppsala, Sweden.  Department of Animal Environment and Health, Swedish University of Agricultural Sciences, Box 7068, SE-750 07 Uppsala, Sweden.  Department of Experimental Medicine, University of Copenhagen, The Panum Institute, Blegdamsvej 3B, DK-2200 Copenhagen N, Denmark.  Department of Animal Nutrition and Management, Swedish University of Agricultural Sciences, Box 7024, SE-750 07 Uppsala, Sweden helena.wall@slu.se.



Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  MIT, Dept Biol, 77 Massachusetts Ave, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Broad Inst Harvard & MIT, Cambridge, MA USA  Massachusetts Gen Hosp, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Psychiat, Boston, MA 02115 USA  Icahn Sch Med Mt Sinai, Black Family Stem Cell Inst, New York, NY USA  Icahn Sch Med Mt Sinai, Dept Cell Dev & Regenerat Biol, New York, NY 10029 USA  Icahn Sch Med Mt Sinai, Dept Dermatol, New York, NY 10029 USA  Harvard Med Sch, Massachusetts Gen Hosp Res Inst, Ctr Syst Biol & Dept Radiol, Boston, MA 02115 USA  Harvard Med Sch, Massachusetts Gen Hosp, Cardiovasc Res Ctr, Boston, MA 02115 USA  Univ Hosp Wurzburg, Dept Internal Med 1, Wurzburg, Germany  Westlake Univ, Sch Life Sci, Hangzhou, Peoples R China  CNRS, Inst Genom Fonct, Montpellier, France  GenOway, Lyon, France



Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA.  Neuroscience Program, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Department of Molecular and Integrative Physiology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA; Beckman Institute for Advanced Science and Technology, University of Illinois Urbana-Champaign, Urbana, IL 61801, USA. Electronic address: cathchri@illinois.edu.

a  Wildlife Reproductive Centre, Taronga Conservation Society Australia, Dubbo, NSW, Australia  b  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Geelong, VIC, Australia  c  School of Biological Sciences, The University of Queensland, Brisbane, QLD, Australia  d  Department of Environment and Heritage Protection, Brisbane, QLD, Australia  e  Wildlife Biology Unit, School of Agriculture and Food Sciences, The University of Queensland, Gatton, QLD, Australia  f  Native Species Breeding Program (NSBP), Perth Zoo, South Perth, WA, Australia  g  Graham Centre for Agricultural Innovation & School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW, Australia  h  Department of Biomedical Sciences, University of Veterinary Medicine, Vienna, Austria  i  Wildlife Conservation and Science, Zoos Victoria, Parkville, VIC, Australia  j  Fowlers Gap Arid Zone Research Station, Centre of Ecosystem Science, School of Biological Earth and Environmental Sc



Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany. gellner@uni-bonn.de.  Department of Psychiatry and Psychotherapy, University Hospital Bonn, Venusberg-Campus 1, 53127, Bonn, Germany.  Institute of Nutritional Science, University of Potsdam, 14558 Nuthetal, Potsdam, Germany.  Core Facility Mass Spectrometry, Institute of Biochemistry and Molecular Biology, Medical Faculty, University of Bonn, Bonn, Germany.  Institute of Molecular Psychiatry, Medical Faculty, University of Bonn, 53127, Bonn, Germany.  Institute of Physiology II, University Bonn, Medical Faculty, Nussallee 11, 53115, Bonn, Germany. vstein@uni-bonn.de.

Division of Immunobiology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 2Immunology Graduate Program, Cincinnati Children’s Hospital Medical Center and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 3Department of Infectious Diseases and Microbiology, University of Lübeck, Lübeck, Germany. 4Division of Allergy and Immunology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 5Institute of Nutritional Medicine, University Hospital Schleswig-Holstein, Campus Lübeck, Lübeck, Germany. 6Section on Integrative Physiology and Metabolism, Joslin Diabetes Center, Boston, Massachusetts, USA. 7Institute for Diabetes and Obesity, Helmholtz Diabetes Center and German Center for Diabetes Research (DZD), Helmholtz Zentrum München, Neuherberg, Germany. 8Research Institute for Biomedical Sci

Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol Endocrinol & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Preempt Med & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Dokkyo Med Univ, Saitama Med Ctr, Dept Diabet Endocrinol & Hematol, 2-1-50 Minami Koshigaya, Koshigaya, Saitama 3438555, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol RCAST, Labs Syst Biol & Med LSBM, Tokyo 1538904, Japan  Tokyo Med & Dent Univ, Med Res Inst, Dept Dev & Regenerat Biol, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Gunma Univ, Biosignal Genome Resource Ctr, Inst Mol & Cellular Regulat, Lab Genome Sci, 3-39-15 Showa Machi, Maebashi, Gunma 3718512, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol & Cellular Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Med & Bioregulatory Sci, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan

Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States. Electronic address: breanna.n.harris@ttu.edu.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States.  Department of Biological Sciences, Texas Tech University, Lubbock, TX, United States; Center for Molecular and Behavioral Neuroscience, Rutgers, The State University of New Jersey, Newark, NJ, United States.  Department of Pathology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States; Department of Neurology, The Johns Hopkins University School of Medicine, Baltimore, MD, United States.  Department of Psychology, Louisiana State University, Baton Rouge, LA, United States.

Helmholtz Diabet Ctr HMGU, Mol Endocrinol, Ingolstadter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, IDO, Ingolstadter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, Klopferspitz 18, D-82152 Martinsried, Germany  Univ Freiburg, Univ Med Ctr, Ctr Chron Immunodeficiency, D-79106 Freiburg, Germany  Univ Freiburg, Fac Biol, D-79106 Freiburg, Germany  Salk Inst Biol Studies, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  HHMI, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  Charite, Cardiovasc & Metab Sci, Robert Rossle Str 10, D-13125 Berlin, Germany  Charite, DZHK German Ctr Cardiovasc Res, Robert Rossle Str 10, D-13125 Berlin, Germany  Max Delbruck Ctr Mol Med Helmholtz Assoc MDC, Berlin Inst Hlth, Robert Rossle Str 10, D-13125 Berlin, Germany  Ludwig Maximilians Univ Munchen LMU, Gene Ctr, Feodor Lynen Str 25, D-81377 Munich, Germany

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Univ Sci & Technol China, CAS Key Lab Brain Funct & Dis, Sch Life Sci, Hefei 230027, Peoples R China  Tongji Univ, Sch Med, Ctr Translat Neurodegenerat & Regenerat Therapy, Shanghai Tenth Peoples Hosp, Shanghai 200072, Peoples R China  Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Amsterdam, Brain Plast Grp, Swammerdam Inst Life Sci, Ctr Neurosci, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Dept Anim Sci, Sch Environm & Biol Sci, New Brunswick, NJ 08901 USA  Univ Calif San Francisco, Neurosci Grad Program, San Francisco, CA 94158 USA



Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of In Vivo Pharmacology Services, The Jackson Laboratory, Sacramento, CA, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Institute for Neuroscience, University of Texas at Austin, Austin, TX, USA.  Department of Integrative Biology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of Neurology, University of Texas at Austin, Austin, TX, USA.  Division of Pharmacology and Toxicology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA. Electronic address: curley@utexas.edu.

Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, 94720, USA.  Department of Psychiatry and Behavioral Sciences, University of California, SanFrancisco, San Francisco, CA, 94143, USA.  Department of Radiology & Biomedical Imaging, University of California, San Francisco, San Francisco, CA, 94143, USA.  Department of Psychiatry and Behavioral Sciences, University of California, San Francisco, San Francisco, CA, 94143, USA.  Division of Biostatistics, Department of Population Health Sciences, Weill Cornell Medicine, New York, NY, 10065, USA.  Department of Molecular, Cellular, and Developmental Biology, University of California, Los Angeles, Los Angeles, CA, 90095, USA.  Department of Computer Science, University of Arizona, Tucson, AZ, 85721, USA.  Department of Psychiatry, Columbia University, New York, NY, 10027, USA.  Department of Statistics and Department of Medical Genetics, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.  Canadian Institute for Advance

Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA. graham_diering@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. graham_diering@med.unc.edu.

Amer Univ Beirut, Dept Biochem & Mol Genet, Med Ctr, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Coll Pharm, Omaha, NE 68198 USA  Texas Tech Univ, Hlth Sci Ctr, Dept Pharmaceut Sci, Jerry H Hodge Sch Pharm, Amarillo, TX 79106 USA  Amer Univ Beirut, Dept Biol, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, UNMC Ctr Drug Discovery, Omaha, NE 68198 USA  Amer Univ Beirut, Med Ctr, Neurogenet Program, AUBMC Special Kids Clin,Div Pediat Neurol,Dept Pe, Beirut 11072020, Lebanon  Amer Univ Beirut, Neurogenet Program, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Pediat, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Adolescent Med, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Biochem, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon



Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Omics and Systems Biology, Graduate School of Medical and Dental Sciences, Niigata University, 757 Ichibancho, Asahimachi-dori, Chuo-ku, Niigata 951-8510, Japan.  Institute for Advanced Biosciences, Keio University, 246-2 Mizukami, Kakuganji, Tsuruoka, Yamagata 997-0052, Japan.  Department of Molecular and Cellular Biology, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Biological Sciences, Graduate School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan.  Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan. Electronic address: kubota@bioreg.kyushu-u.ac.jp.

Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. katja.j.rasanen@jyu.fi.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. katja.j.rasanen@jyu.fi.  Department of Biological and Environmental Science, University of Jyvaskyla, Survontie 9C, 40014, Jyvaskyla, Finland. katja.j.rasanen@jyu.fi.

Leiden Univ, Leiden Inst Chem, Dept Mol Physiol, Leiden, Netherlands  Virginia Commonwealth Univ, Dept Pharmacol & Toxicol, Richmond, VA USA  NIAAA, Lab Behav & Genom Neurosci, NIH, Bethesda, MD USA  NIAAA, Lab Physiol Studies, NIH, Bethesda, MD USA  Univ Calgary, Hotchkiss Brain Inst, Calgary, AB, Canada  Leiden Univ, Leiden Acad Ctr Drug Res, Div Syst Biomed & Pharmacol, Analyt Biosci & Metabol, Leiden, Netherlands  Scripps Res Inst, Dept Chem Physiol, La Jolla, CA USA  NIAAA, Lab Cardiovasc Physiol & Tissue Injury, NIH, Bethesda, MD USA  Virginia Polytech Inst & State Univ, Sch Neurosci, Blacksburg, VA 24061 USA  Oncode Inst, Leiden, Netherlands  Leiden Univ, Leiden Inst Chem, Bioorgan Synth, Leiden, Netherlands  Pivot Pk Screening Ctr BV, Oss, Netherlands  F Hoffman La Roche Ltd, Roche Innovat Ctr Basel, Basel, Switzerland  Virginia Commonwealth Univ, Dept Med Chem, Richmond, VA USA

Department of Pathology, University of Michigan, Ann Arbor, MI, United States.  Mary H Weiser Food Allergy Center, University of Michigan, Ann Arbor, MI, United States.  Division of Allergy and Immunology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, University of Michigan, Ann Arbor, MI, United States.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, St. Louis, MO, United States.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI, United States.  Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH, United States.  Division of Immunobiology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Center for Inflammation and Tolerance, Cincinnati Children's Medical Center, Cincinnati, OH, United States.



Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil; Facultad de Ciencias Agropecuarias y Recursos Naturales, Programa de Medicina Veterinaria y Zootecnia, Universidad de los Llanos, Villavicencio, Colombia.  Universidade de Santo Amaro, Sao Paulo, SP, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil.  Programa de Pos-Graduacao em Biofotonica Aplicada as Ciencias da Saude, Universidade Nove de Julho, Sao Paulo, Brazil.  Departamento de Patologia, Faculdade de Medicina Veterinaria, Universidade de Sao Paulo, Sao Paulo, SP, Brazil. Electronic address: lfelicio@usp.br.

Division of Oral Medicine and Pathology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Advanced Research Promotion Center, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Molecular Epidemiology and Disease Control, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Periodontology and Endodontology, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Pediatric Dentistry, School of Dentistry, Health Sciences University of Hokkaido, Hokkaido, Japan.  Division of Rare Cancer Research, National Cancer Center Research Institute, Tokyo, Japan.  Department of Peptidomics, Sasaki Institute, Tokyo, Japan.

Helmholtz Ctr Munich HMGU, Inst Diabet & Obes IDO, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Helmholtz Ctr Munich HMGU, Inst Diabet & Canc IDC, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, D-82152 Munich, Germany  HMGU, ICB, Ingolstaedter Landstr 1, D-85764 Munich, Germany  TUM, Dept Informat, Boltzmannstr 3, D-85748 Munich, Germany  TUM, Sch Life Sci Weihenstephan, Maximus Von Imhof Forum 3, D-85354 Munich, Germany  Northwestern Univ, Feinberg Sch Med, Robert H Lurie Comprehens Canc Ctr, Div Endocrinol Metab & Mol Med,Dept Med, Chicago, IL 60611 USA  Jesse Brown VA Med Ctr, Chicago, IL 60612 USA  Tech Univ Muenchen, Sch Life Sci Weihenstephan, Metabol Programming, Gregor Mendel Str 2, D-85354 Munich, Germany

Center for Integrative Brain Research, Seattle Children's Research Institute , Seattle, Washington 98101.  Center for Child Health, Behavior and Development, Seattle Children's Research Institute, Seattle, Washington 98121; Department of Pediatrics, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Neurological Surgery, University of Washington, Seattle, Washington 98195.  Center for Integrative Brain Research, Seattle Children's Research Institute, Seattle, Washington 98101; Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, Washington 98195.

Johns Hopkins Univ, Sch Med, Dept Physiol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Ctr Metab & Obes Res, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pathol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pediat, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Anesthesiol & Crit Care Med, Baltimore, MD 21205 USA  Univ Maryland, Sch Med, Dept Physiol, Baltimore, MD 21201 USA  Johns Hopkins Univ, Sch Med, Inst Basic Biomed Sci, Baltimore, MD USA  NIDDK, Kidney Dis Branch, NIH, Bethesda, MD 20892 USA  Georgetown Univ, Dept Human Sci, Washington, DC USA  Pfizer Inc, Cambridge, MA USA  NIH, Ctr Sci Review, Bldg 10, Bethesda, MD 20892 USA  Univ Alabama Birmingham, Sch Med, Dept Anesthesiol & Perioperat Med, Birmingham, AL USA

Dalia & David Arabov Endocrinol & Diabet Res Ctr, Div Endocrinol Diabet & Metab, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat, Tel Hashomer, Israel  Tel Aviv Univ, Sackler Sch Med, IL-6997801 Tel Aviv, Israel  Sheba Med Ctr, Endocrinol Labs, Tel Hashomer, Israel  Sheba Med Ctr, Endocrine Canc Genom Ctr, Tel Hashomer, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Neonatol, Tel Hashomer, Israel  Sheba Med Ctr, Dept Obstet & Gynecol, Tel Hashomer, Israel  Hebrew Univ Jerusalem, Robert H Smith Fac Agr Food & Environm, Inst Biochem Food & Environm, Rehovot, Israel  Edmond & Lily Safra Childrens Hosp, Sheba Med Ctr, Dept Pediat Intens Care, Tel Hashomer, Israel

Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada; Robarts Research Institute, Western University, London, ON N6A 5B7, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Evergrande Center for Immunologic Diseases, Harvard Medical School and Brigham and Women's Hospital, Boston, MA 02115, USA.  Robarts Research Institute, Western University, London, ON N6A 5B7, Canada; Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Laboratoire d'Immunologie and INSERM U932, PSL University, Institut Curie, 75248 Paris Cedex 5, France.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada; Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada; 



Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Ecology, Swedish University of Agricultural Sciences, Almas Ale 8, 75007, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department Sensory and Sensorimotor Systems, Max Planck Institute for Biological Cybernetics, Max-Planck-Ring 8, 72076, Tubingen, Germany.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland.  Department of 

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Univ, Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Swiss Fed Inst Technol, Inst Mol Hlth Sci, CH-8093 Zurich, Switzerland  Natl Taiwan Univ, Coll Med, Dept Biomed Engn, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Engn, Taipei 100, Taiwan  Rockefeller Univ, Electron Microscopy Resource Ctr, New York, NY 10065 USA  Howard Hughes Med Inst, Janelia Res Campus, Ashburn, VA 20147 USA  Harvard Med Sch, Joslin Diabet Ctr, Sect Integrat Physiol & Metab, Boston, MA 02215 USA  Natl Taiwan Univ Hosp, Dept Dermatol, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Taipei 100, Taiwan  Natl Taiwan Univ, Res Ctr Dev Biol & Regenerat Med, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Grad Inst Clin Med, Taipei 100, Taiwan  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA.  Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA; Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Kresge Hearing Research Institute and Department of Otolaryngology - Head and Neck Surgery, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: adae@umich.edu.

Oak Ridge Institute for Science and Education, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Cardiopulmonary Immunotoxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Neuroendocrine Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Reproductive and Developmental Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, 75 Francis St, Boston, MA 02115 USA  Harvard Med Sch, Brigham & Womens Hosp, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Stanford Univ, Dept Pathol, Stanford, CA 94305 USA  MIT, Howard Hughes Med Inst, Dept Biol, Cambridge, MA USA  MIT, Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Ohio State Univ, Dept Neurol, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Comprehens Canc Ctr, Pelotonia Inst Immunooncol, Columbus, OH 43210 USA  Polish Acad Sci, Inst Phys Chem, Int Eye Res, Warsaw, Poland  Westlake Univ, Sch Life Sci, Key Lab Growth Regulat & Translat Res Zhejiang Pr, Hangzhou, Peoples R China  Westlake Lab Life Sci & Biomed, Hangzhou, Peoples R China  Inst Basic Med Sci, Westlake Inst Adv Study, Lab Syst Immunol, Hangzhou, Peoples R China  Genentech Inc, 1 DNA Way, San Francisco, CA 94080 USA  Sunnybrook 

Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA.  Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism, Joan and Sanford I. Weill Department of Medicine, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Department of Medicine, Division of Endocrinology, Stanford University, Stanford, CA, USA; VA Palo Alto Health Care System, Palo Alto, CA 94305, USA.  Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA; Department of Bioengineering, Stanford University, Stanford, CA 94305, USA; Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA; Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism



Departments of Endocrinology, Diabetes and Metabolism, Fujita Health University Graduate School of Medicine, Toyoake 470-1192, Japan.  Department of Endocrinology, Hekinan City Hospital, Hekinan 447-8502, Japan.  Department of Clinical Oncology and Chemotherapy, Nagoya University Hospital, Nagoya 466-8550, Japan.  Department of Endocrinology, Research Institute of Environmental Medicine, Nagoya University, Nagoya 464-8601, Japan.  Department of Endocrinology, Nagoya University Graduate School of Medicine, Nagoya 466-8550, Japan.  Division of Diabetes, Department of Internal Medicine, Aichi Medical University School of Medicine, Nagakute 480-1195, Japan.  The Division of Diabetes, Clinical Nutrition and Endocrinology, Kansai Electric Power Hospital, Osaka 553-0003, Japan.  Yutaka Seino Distinguished Center for Diabetes Research, Kansai Electric Power Medical Research Institute, Kobe 650-0047, Japan.  Department of Diabetes, Endocrinology and Metabolism, Gifu University Graduate School of Medicine, Gifu 501-119

VIB Ctr Inflammat Res, Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, Ghent, Belgium  Tech Univ Dresden, Inst Clin Chem & Lab Med, Dept Clin Pathobiochem, Dresden, Germany  Tech Univ Dresden, DFG Res Ctr, Dresden, Germany  Tech Univ Dresden, Cluster Excellence Regenerat Therapies Dresden, Dresden, Germany  Univ Eastern Finland, Inst Biomed, Kuopio, Finland  Univ Antwerp, Dept Biomed Sci, Univ Pl, Antwerp, Belgium  VIB Ctr Canc Biol, Ctr Canc Biol, Metabol Expertise Ctr, Leuven, Belgium  Katholieke Univ Leuven, Metabol Expertise Ctr, Dept Oncol, Leuven, Belgium  VIB Ctr Med Biotechnol, Translat Nucl Receptor Res Lab, Ghent, Belgium  Univ Ghent, Dept Biomol Med, Ghent, Belgium

VIB, VIB Ctr Inflammat Res, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9052 Ghent, Belgium  Univ Eastern Finland, Inst Biomed, Kuopio 70210, Finland  Univ Ghent, Dept Basic & Appl Med Sci, B-9000 Ghent, Belgium  Vrije Univ Brussel VUB, Liver Cell Biol Res Grp, B-1090 Brussels, Belgium  Inst Gulbenkian Ciencias, P-2780156 Oeiras, Portugal  Friedrich Schiller Univ, Jena Univ Hosp, Dept Anesthesiol & Intens Care Med, D-07743 Jena, Germany  Jena Univ Hosp, Inst Infect Dis & Infect Control, Dept Anesthesiol & Intens Care Med, D-07749 Jena, Germany  Jena Univ Hosp, Ctr Sepsis Control & Care, D-07749 Jena, Germany  Katholieke Univ Leuven, Dept Oncol, Lab Angiogenesis & Vasc Metab, VIB Ctr Canc Biol,VIB, B-3000 Leuven, Belgium  Katholieke Univ Leuven, Leuven Canc Inst LKI, VIB, VIB Ctr Canc Biol, B-3000 Leuven, Belgium  Aarhus Univ, Dept Biomed, Lab Angiogenesis & Vasc Heterogene, DK-8000 Aarhus, Denmark  Sun Yat Sen Univ, Zhongshan Ophthalm Ctr, State Key Lab Ophthalmol, Guangzhou, Guangdong, Peoples

Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Division of Cancer Pathophysiology, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Cellular Function Analysis, Research Promotion Headquarters, Fujita Health University, 1-98 Dengakugakubo, Kutsukake-Cho, Toyoake, Aichi, 470-1192, Japan.  Institute for Advanced Life Sciences, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Laboratory of Biofunctional Science, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Department of Immune Medicine, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 14

Department of Pharmacy, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.  Department of Pharmacology, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Hotchkiss Brain Institute and Mathison Center for Mental Health Research and Education, Cumming School of Medicine, University of Calgary, Calgary, Alberta, Canada.  Department of Cell Biology and Anatomy & Psychiatry, University of Calgary, Calgary, Alberta, Canada.  Department of Pharmacology, Faculty of Pharmacy, Ziauddin University, Karachi, Pakistan.  Department of Psychiatry, University of Maryland School of Medicine, Baltimore, Maryland, USA.  Department of Chemistry, COMSATS University Islamabad, Khyber Pakhtunkhwa, Pakistan.

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  MIT, Dept Biol, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Dermatol, Cutaneous Biol Res Ctr, Charlestown, MA USA  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Univ Fed Minas Gerais, Inst Biol Sci, Belo Horizonte, MG, Brazil  Boston Childrens Hosp, Stem Cell Program, Boston, MA USA  Boston Childrens Hosp, Div Hematol Oncol, Boston, MA USA  Harvard Med Sch, Dana Farber Canc Inst, Boston, MA 02115 USA  Howard Hughes Med Inst, Chevy Chase, MD USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pharmacol, CRID, Ribeirao Preto, Brazil



Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Laboratoire d'Ethologie Experimentale et Comparee, LEEC, Universite Sorbonne Paris Nord, UR 4443, 93430 Villetaneuse, France. Electronic address: cedric.zimmer@univ-paris13.fr.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Cornell Lab of Ornithology, Ithaca, NY 14850, USA.  Department of Biology, Franklin and Marshall College, Lancaster, PA 17604, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA; Department of Biology, University of Oklahoma, Norman, OK 73019, USA.  Biological Sciences, University of Alaska Anchorage, Anchorage, AK 99508, USA.  Department of Biological Sciences, Towson University, Towson, MD 21252, USA.

Consejo Nacl Invest Cient & Tecn, CCT CENPAT, Ctr Estudio Sistemas Marinos CESIMAR, Blvd Brown 2915,U9120ACV, Puerto Madryn, Chubut, Argentina  Oregon State Univ, Marine Mammal Inst, Dept Fisheries & Wildlife, Geospatial Ecol Marine Megafauna Lab, 2030 SE Marine Sci Dr, Newport, OR 97365 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Univ Nacl Patagonia, Blvd Brown 3150,U9120ACV, Puerto Madryn, Chubut, Argentina  Alfred Wegener Inst, Chem Okol, Helmholtz Zentrum Polar & Meeresforsch, Handelshafen 12, D-27570 Bremerhaven, Germany  George Mason Univ, 1500 Remount Rd, Front Royal, VA 22630 USA  Smithsonian Mason Sch Conservat, 1500 Remount Rd, Front Royal, VA 22630 USA  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376,U9120ACV, Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Karen C Drayer Wildlife Hlth Ctr, Sch Vet Med, 1089 Vet Med Dr,VM3B Ground Floor, Davis, CA 95616 USA  No Arizona Univ, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86011 USA

University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada. Electronic address: cbottin@uwo.ca.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada; Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada.  University of Western Ontario, Department of Biology, 1151 Richmond St., London, Ontario N6A 5B7, Canada.  Advanced Facility for Avian Research, University of Western Ontario, London, Ontario, Canada; University of Western Ontario, Department of Psychology, 1151 Richmond St., London, Ontario N6A 5C2, Canada.

Oak Ridge Institute for Science and Education Research Participation Program, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA.  Division of Intramural Research, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, NC 27709, USA.  Public Health and Integrated Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA. Electronic address: kodavanti.urmila@epa.gov.



Univ Genoa, Sch Med & Pharmaceut Sci, Med Chem Sect, Dept Pharm, Viale Benedetto 15,3, I-16132 Genoa, Italy  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Gen Pathol, Dept Expt Med, Via LB Alberti 2, I-16132 Genoa, Italy  Maastricht Univ, Sch Mental Hlth & Neurosci MHeNS, Dept Psychiat & Neuropsychol, Univ Singel 50, NL-6229 ER Maastricht, Netherlands  Columbia Univ, Taub Inst Res Alzheimers Dis & Aging Brain, Dept Pathol & Cell Biol, New York, NY 10032 USA  Univ Genoa, Sch Med & Pharmaceut Sci, Sect Pharmacol & Toxicol, Dept Pharm, Viale Cembrano 4, I-16147 Genoa, Italy  Inst Biomed Technol & Natl Res Council, Via Fratelli Cervi 93, I-20090 Segrate, MI, Italy  Univ Genoa, Ctr Excellence Biomed Res, Viale Benedetto 15,9, I-16132 Genoa, Italy

University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy. Electronic address: silvia.franzellitti@unibo.it.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy.  Department of Environmental Science, Baylor University, Waco, TX 76798, USA.  Department of Chemistry and Biochemistry, Baylor University, Waco, TX 76798, USA.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy.



Univ Modena & Reggio Emilia, Dept Biomed Metab & Neural Sci, Unit Endocrinol, Modena, Italy  Univ Modena & Reggio Emilia, Int PhD Sch Clin & Expt Med CEM, Modena, Italy  Univ Modena & Reggio Emilia, Ctr Genom Res, Modena, Italy  Azienda Osped Univ Modena, Dept Med Specialties, Modena, Italy  Univ Modena & Reggio Emilia, Dept Life Sci, Modena, Italy  Azienda Osped Univ Modena, Dept Lab Med & Pathol Anat, NOCSAE, Modena, Italy  Azienda Unita Sanit Locale IRCCS Reggio Emilia, Dept Obstet & Gynaecol, ASMN, Fertil Ctr, Modena, Italy  Univ Hosp Munster, Cent Lab Facil, Munster, Germany  Univ Tours, IFCE, CNRS, INRA, F-37380 Nouzilly, France  Univ Parma, Dept Med & Surg, Unit Neurosci, Parma, Italy

Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Centre de Recherches en Cancerologie de Toulouse (CRCT), INSERM Unite Mixte de Recherche UMR-1037, CNRS Equipe de Recherche Labellisee ERL5294, Universite de Toulouse, Toulouse, France.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Computational Chemistry, Janssen Research & Development, Janssen Pharmaceutica N. V., Turnhoutseweg 30, B-2340, Beerse, Belgium.  Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. Felix.Busque@uab.cat.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Bioinformatics, ESCI-Universitat Pompeu Fabra, Passeig Pujades 1, 08003, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Centre de Recherches Sur La Cognition Animale (CRCA), Centre de Biologie Integrative, 9 (CBI), Universite de Toulouse, CNRS, Toulouse, France. je

Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, Saint Louis, MO 63110.  International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDRB), Dhaka, Bangladesh.  Institute of Anatomy, Medical Faculty, University Duisburg-Essen, 45147 Essen, Germany.  Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110; jflecken@wustl.edu.  Molecular Microbiology and Microbial Pathogenesis Program, Division of Biology and Biomedical Sciences, Washington University School of Medicine, St. Louis, MO 63110.  Medicine Service, Veterans Affairs Medical Center, St. Louis, MO 63106.

Shanghai Diabetes Institute, Shanghai Key Laboratory of Diabetes Mellitus, Shanghai Clinical Centre for Diabetes, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical Research Center, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Department of Bariatric and Metabolic Surgery, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Institute of Metabolism and Regenerative Medicine, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Shanghai Key Laboratory of Regulatory Biology, Institute of Biomedical Sciences and School of Life Sciences, East China Normal University, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center & Shangh

College of Bioengineering, Qilu University of Technology, Jinan, Shandong Province, China.  State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan, Hubei Province, China.  College of Life Science and Technology, Huazhong Agricultural Universitygrid.35155.37, Wuhan, Hubei Province, China.  School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou, Zhejiang Province, China.  School of Marine Science and Engineering, Qingdao Agricultural University, Qingdao, Shandong Province, China.  Laboratory for Marine Biology and Biotechnology, Pilot National Laboratory for Marine Science and Technology, Qingdao, Shandong Province, China.



1Department of Molecular and Cellular Pharmacology, 2Interdisciplinary Stem Cell Institute, 3Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 4Bayer AG, Pharmaceuticals, Cardiology Research, Pharma Research Center, 42096 Wuppertal, Germany. 5Institute of Pharmacy, University Halle-Wittenberg, Halle, Germany. 6Interdisciplinary Stem Cell Institute, Department of Pediatrics, Division of Cardiology, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 7Department of Anesthesia, Critical Care and Pain Medicine, Anesthesia Center for Critical Care Research, Massachusetts General Hospital, Boston, Massachusetts, USA. 8Department of Pharmacology, Hannover Medical School, 30625 Hannover, Germany. 9Interdisciplinary Stem Cell Institute, Department of Medicine, Division of Cardiology, Vascular Biology Institute, Peggy and Harold Katz Family Drug Discovery Center, University of Miami Leonard M. Mill

IIS Fdn Jimenez Diaz, Vasc Res Lab, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy & Immunol, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Cardiovasc CIB, Madrid, Spain  Copenhagen Univ Hosp, Gentofte Hosp, Allergy Clin, Hellerup, Denmark  Univ Politecn Madrid, Ctr Plant Biotechnol & Genom UPM INIA, Madrid, Spain  ARADyAL Network RD16 0006 0003, Madrid, Spain  Alfonso X El Sabio Univ, Hosp Cent Cruz Roja, Fac Med, Allergy Unit,Allergoanaesthesia Unit, Madrid, Spain  ARADyAL Network RD16 0006 0033, Madrid, Spain  Hosp Univ Guadalajara, Allergy Unit, Guadalajara, Spain  ARADyAL Network RD16 0006 0023, Madrid, Spain  ARADyAL Network RD16 0006 0013, Madrid, Spain

Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA.  Department of Community Health Sciences, King Saud University, Riyadh, Saudi Arabia.  Kellogg Eye Center, University of Michigan, Ann Arbor, MI, 48105, USA.  Department of Pathology, University of Tennessee Medical Center, Knoxville, TN, 37920, USA.  Department of Pathology, University of Alabama at Birmingham, Birmingham, AL, USA.  Tennessee Agricultural Experiment Station, University of Tennessee Institute of Agriculture, Knoxville, TN, 37996-0840, USA.  Graduate School of Genome Science and Technology, University of Tennessee, Knoxville, TN, 37996-0840, USA.  Department of Nutrition, Oklahoma State University, Stillwater, OK, 74078, USA.  Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA. abettaie@utk.edu.  Graduate School of Genome Science and Technology, Universi



Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  KI for Health Science and Technology (KIHST), Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Internal Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  BK21 Four Project, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  Graduate School of Nanoscience and Technology, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Pathology, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  Institute of Tissue Regeneration, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  eylee@sch.ac.kr.

Brigham & Womens Hosp, Boston, MA 02115 USA  Harvard Med Sch, Boston, MA 02115 USA  Seoul Natl Univ, Dept Agr Biotechnol, Seoul 08826, South Korea  Seoul Natl Univ, Res Inst Agr & Life Sci, Seoul 08826, South Korea  Seoul Natl Univ, Coll Vet Med, Toxicol Lab, Seoul 08826, South Korea  Harvard Med Sch, Wyss Inst Biol Inspired Engn, Boston, MA 02115 USA  Seoul Natl Univ, Coll Vet Med, Pathol Lab, Seoul 08826, South Korea  Grad Sch Convergence Sci & Technol, Suwon 16229, South Korea  Seoul Natl Univ, Grad Grp Tumor Biol, Seoul 03080, South Korea  Seoul Natl Univ, Adv Inst Convergence Technol, Suwon 16229, South Korea  Seoul Natl Univ, Inst GreenBio Sci Technol, Pyeongchang 25354, South Korea

Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; M2rlab-XCELL, 28010 Madrid, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain.  Servicio de Anatomia Patologica, CDB, Hospital Clinic, 08036 Barcelona, Spain.  Nefrologia i Trasplantament Renal, Hospital Clinic, Universidad de Barcelona, 08036 Barcelona, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; CIBER-BBN, Networking Center on Bioengineering, Biomaterials and Nanomedicine,

Univ Texas MD Anderson Canc Ctr, Dept Mol & Cellular Oncol, 1515 Holcombe Blvd,Unit 108, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Expt Therapeut, Div Canc Med, Houston, TX 77030 USA  Univ Texas Hlth Sci Ctr Houston, McGovern Med Sch, Dept Biochem & Mol Biol, Houston, TX 77030 USA  Baylor Coll Med, Adv Technol Core, Houston, TX 77030 USA  Baylor Coll Med, Dept Mol & Cell Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Syst Biol, Grad Sch Biomed Sci, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Grad Sch Biomed Sci, Program Canc Biol, Houston, TX 77030 USA  China Med Univ, Grad Inst Canc Biol, Taichung, Taiwan  China Med Univ, Ctr Mol Med, Taichung, Taiwan  Univ Texas MD Anderson Canc Ctr, Div Internal Med, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNAs, Houston, TX 77030 USA

Division of Metabolism, Endocrinology, and Nutrition, Department of Medicine (Y.M., M.S.-A., S.B., F.K., C.-C.H., V.K., J.T., J.E.K., B.S., K.E.B.), University of Washington, Seattle.  Now with: Division of Cardiovascular Medicine and Nephrology, Department of Internal Medicine, Faculty of Medicine, University of Miyazaki, Miyazaki, Japan (Y.M.).  Division of Pulmonary, Critical Care, and Sleep Medicine (S.A.G.), University of Washington, Seattle.  Department of Medicine, David Geffen School of Medicine, University of California Los Angeles (E.D.A.).  Mitochondria and Metabolism Center, Department of Anesthesiology and Pain Medicine (R.T.), University of Washington, Seattle.  Department of Laboratory Medicine and Pathology (K.E.B.), University of Washington, Seattle.

The Center for Cell Clearance, University of Virginia, Charlottesville, VA, USA; Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA, USA; Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Preemptive Food Research Center (PFRC), Gifu University Institute for Advanced Study, Gifu, Japan. Electronic address: Sho.Morioka@virginia.edu.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Department of Parasitology and Infectious Diseases, Gifu University Graduate School of Medicine, Gifu, Japan.  Division of Immunobiology, Department of Pathology and Immunology, W

Kuju Agricultural Research Center, Graduate School of Agriculture, Kyushu University, Oita, 878-0201, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan. hirokuni.miyamoto@riken.jp.  Japan Eco-Science (Nikkan Kagaku) Co., Ltd., Chiba, 260-0034, Japan. hirokuni.miyamoto@riken.jp.  Sermas, Co., Ltd., Chiba, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN BioResource Research Center, Ibaraki, 305-0074, Tsukuba, Japan.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan.  RIKEN Center for Sustainable Resource Science, Yokohama, Kanagawa, 230-0045, Japan.  Research Center for Agricultural Information Technology, National Agriculture and Food Research Organization, Tsukuba, Ibaraki, 305-0856, Japan.  Sermas, Co., Ltd., Chiba, 271-8501, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan.  Japan Eco-Science (Nikkan Ka



Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Integrat Genom, Tohoku Med Megabank Org, Sendai, Miyagi 9808573, Japan  Kyushu Univ, Innovat Ctr Med Redox Nav, Fukuoka 8128582, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Div Fetomaternal Med Sci, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Oncol Pharm Practice & Sci, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Integrat Renal Replacement Therapy, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Med Sci, Grad Sch Biomed Engn, Sendai, Miyagi 9808574, Japan  Shubun Univ, Ichinomiya 4910938, Japan

Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia pdwinte@emory.edu.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Wallace H Coulter Department of Biomedical Engineering, Emory University School of Medicine, Atlanta, Georgia.  Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.

School of Biomedical Sciences and Engineering, South China University of Technology, Guangzhou International Campus, Guangzhou, 511442, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    National Engineering Research Center for Tissue Restoration and Reconstruction, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Guangdong Provincial Key Laboratory of Biomedical Engineering, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Key Laboratory of Biomedical Materials and Engineering of the Ministry of Education, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang

Taneja College of Pharmacy, University of South Florida, Tampa, FL 33620, USA.  Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Division of Rheumatology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Medicine, Washington University School of Medicine, St. Louis, MO 63110, USA.  Department of Pathology and Immunology, Washington University School of Medicine, St. Louis, MO 63110, USA.  Morsani College of Medicine, University of South Florida, Tampa, FL 33620, USA.  Department of Biomedical Engineering, Washington University in St. Louis, St. Louis, MO 63130, USA.    Hua Pan  hpan@wustl.edu

Univ Virginia, Robert Berne Cardiovasc Res Ctr, Ctr Skeletal Muscle Res, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Mol Physiol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biol Phys, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biomed Engn, Charlottesville, VA USA  Univ Virginia, Dept Surg, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  Cent S Univ, Xiangya Hosp, Dept Cardiol, 87 Xiangya Rd, Changsha 410008, Hunan, Peoples R China  Dalian Med Univ, Dept Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Dalian Med Univ, Inst Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Nanjing Med Univ, Affiliate Hosp 1, Dept Infect Dis, 300 Guangzhou Rd, Nanjing 210029, Jiangsu, Peoples R China  Natl Jewish Hlth, Dept Med, Div Pulm Med, Denver, CO USA



Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand.  Charoen Pokphand Foods Public Company Limited, Bangkok, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand.  Intervet (Thailand) Ltd., South Sathorn Rd., Yannawa, Sathorn, Bangkok, 10120, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand. Electronic address: Padet.t@chula.ac.th.

Univ Edinburgh, Queens Med Res Inst, MRC Ctr Reprod Hlth, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland  Univ Ghent, Fac Vet Med, Dept Vet Publ Hlth & Food Safety, Lab Chem Anal, B-9820 Merelbeke, Belgium  Pairi Daiza Fdn, B-7940 Brugelette, Belgium  Leibniz Inst Zoo & Wildlife Res, Dept Reprod Biol, PF 700430, D-10324 Berlin, Germany  RZSS Edinburgh Zoo, 134 Corstorphine Rd, Edinburgh EH12 6TS, Midlothian, Scotland  CCRCGP, Dujiangyan, Sichuan, Peoples R China  Edinburgh Napier Univ, Sch Appl Sci, Sighthill Campus, Edinburgh EH11 4BN, Midlothian, Scotland  BHF Univ Edinburgh, Queens Med Res Inst, Ctr Cardiovasc Sci, 47 Little France Crescent, Edinburgh EH16 4TJ, Midlothian, Scotland

Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Graduate Institute of Clinical Medical Sciences, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Department of Anesthesiology, Chang Gung Memorial Hospital, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Chinese Herbal Medicine Research Team, Healthy Aging Research Center, Chang Gung University, Taoyuan 333, Taiwan.  School of Pharmacy, College of Pharmacy, China Medical University, Taichung 404, Taiwan; Chinese Medicine Research and Development Center and Center for Molecular Medicine, China Medical University Hospital, Taichung 404, Taiwan.  Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung 807, Taiwan; Cancer Center, Kaohsiung Medical University Hospital



Inst Invest Sanit Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioengn & Aerosp Engn, Leganes, Spain  Univ Cadiz, Dept Psychol, Psychobiol Area, Neuropsychopharmacol & Psychobiol Res Grp, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IIS Imas12,IUIN, Madrid, Spain  Univ Complutense UCM, Dept Child & Adolescent Psychiat, Hosp Gen Univ Gregorio Maranon, Sch Med, Madrid, Spain  Univ Isabel I, Fac Ciencia & Tecnol, Burgos, Spain  CNIC, Madrid, Spain

Inst Invest Sanitaria Gregorio Maranon, Madrid, Spain  CIBER Salud Mental CIBERSAM, Madrid, Spain  Univ Carlos III Madrid, Dept Bioingn & Ingn Aeroespacial, Leganes, Spain  Univ Cadiz, Neuropsychopharmacol & Psychobiol Res Grp, Psychobiol Area, Dept Psychol, Puerto Real, Cadiz, Spain  Hosp Univ Puerta Mar, INiBICA, Inst Invest & Innovac Ciencias Biomed Cadiz, Cadiz, Spain  Univ Cadiz, Dept Neurosci, Neuropsychopharmacol & Psychobiol Res Grp, Cadiz, Spain  Univ Complutense UCM, Sch Med, Dept Pharmacol & Toxicol, IUIN,IIS Imas12, Madrid, Spain  Univ Complutense Madrid, Dept Child & Adolescent Psychiat, Inst Psychiat & Mental Hlth, Hosp Gen Univ Gregorio Maranon,Sch Med, Madrid, Spain  CNIC, Ctr Nacl Invest Cardiovasc, Madrid, Spain

Instituto de Investigacion Sanitaria Gregorio Maranon, Madrid, Spain.  CIBER de Salud Mental (CIBERSAM), Madrid, Spain.  Department of Pharmacology and Toxicology, School of Medicine, Universidad Complutense (UCM), IIS Imas12, IUIN, Madrid, Spain.  Neuropsychopharmacology and Psychobiology Research Group, Psychobiology Area, Department of Psychology, Universidad de Cadiz, Puerto Real (Cadiz), Spain.  Instituto de Investigacion e Innovacion en Ciencias Biomedicas de Cadiz, INiBICA, Hospital Universitario Puerta del Mar, Cadiz, Spain.  Departamento de Bioingenieria e Ingenieria Aeroespacial, Universidad Carlos III de Madrid, Leganes, Spain.  Centro Nacional de Investigaciones Cardiovasculares, CNIC, Madrid, Spain.  High Performance Research Group in Physiopathology and Pharmacology of the Digestive System (NeuGut), University Rey Juan Carlos (URJC), Alcorcon, Spain.

Chitkara College of Pharmacy, Chitkara University, Rajpura, Punjab, India.  School of Health Sciences & Technology, University of Petroleum and Energy Studies, Bidholi 248007, Dehradun, Uttarakhand, India.  Department of Pharmacology, Bromatology and Toxicology, Faculty of Pharmacy and Biochemistry, Universidad Nacional Mayor de San Marcos, Lima, Peru.  E-Health Research Center, Universidad de Ciencias y Humanidades, Lima, Peru.  Pharmacy Practice Research Unit, Clinical Pharmacy Department, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Department of Pharmaceutical Chemistry and Pharmacognosy, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Substance Abuse and Toxicology Research Center, Jazan University, Jazan, Saudi Arabia.  Department of Pharmacy Practice, Faculty of Pharmacy, Jazan University, P.O. Box 114-45124, Jazan, Saudi Arabia.  Department of Biology, College of Science, Princess Nourah bint Abdulrahman University, P.O. Box 84428, Riyadh 11671, Saudi Arabia.  Department o

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Dept Obstet & Gynecol, Olson Ctr Womens Hlth, Omaha, NE 68198 USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan 47000, Peoples R China  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE 68198 USA  Heartland Ctr Reprod Med, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Munroe Meyer Inst, Omaha, NE 68198 USA  Chinese Acad Sci, Inst Zool, Key Lab Anim Ecol & Conservat Biol, Beijing 100101, Peoples R China  Wenzhou Univ, Coll Life & Environm Sci, Wenzhou 325035, Peoples R China  Univ Nebraska Med Ctr, Biochem & Mol Biol, Omaha, NE 68198 USA  Univ Penn, Dept Obstet & Gynecol, Philadelphia, PA 19104 USA

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Olson Ctr Womens Hlth, Dept Obstet & Gynecol, Omaha, NE USA  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan, Hubei, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 3, Guangdong Prov Key Lab Liver Dis Res, Guangzhou, Guangdong, Peoples R China  Sun Yat Sen Univ, Affiliated Hosp 8, Dept Obstet & Gynecol, Shenzhen, Peoples R China  Heartland Ctr Reprod Med PC, Omaha, NE USA  Vet Affairs Nebraska Western Iowa Hlth Care Syst, Omaha, NE USA

School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: stecot@arizona.edu.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA; Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, AZ 85721, USA.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: Juliana.dixon@utsouthwestern.edu.  Centre ValBio, Ranomafana, Ifanadiana, Madagascar.  Department of Zoology and Animal Biodiversity, University of Antananarivo, Antananarivo, Madagascar.  Institute of Evolutionary Biology (IBE-UPF CSIC), Barcelona, Spain.  PhD programs in Anthropology and Biology, The Graduate Center of the City University 



State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of Public Health, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China. Electronic address: huangboxiannj@163.com.  Clinical Research Center for Reproduction and Genetics in Hunan Province, Reproductive and Genetic Hospital of CITIC-Xiangya, Changsha, China. Electronic address: tanyueqiu@csu.edu.cn.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of P

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA. Helen.Chmura@usda.gov.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith, Missoula, MT, 59801, USA. Helen.Chmura@usda.gov.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester, M13 9PT, UK.  Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Northern Arizona University, Department of Biological Sciences, 227 Building 21, 617S Beaver, Flagstaff, AZ, 86011, USA.  Department of Physiology, Anatomy, and Genetics, Le Gros Clark Building, University of Oxford, South Parks Road, Oxford, OX1 3QX, UK.  Department of Biology, Colorado State University, 1878 Campus Delivery, Fort Collins, CO, 80523, USA.

Department of Environmental Science and Policy, George Mason University, 4400 University Drive, MSN 5F2, Fairfax, VA 22030, USA  b  Department of Biology, George Mason University, 10900 University Boulevard, Manassas, VA 20110, USA  c  Smithsonian-Mason School of Conservation, 1500 Remount Road, Front Royal, VA 22630, USA  d  Central Environmental Authority, Central Provincial Office, Polgolla, Sri Lanka  e  Department of Biological Sciences, Faculty of Applied Sciences, Rajarata University of Sri Lanka, Mihintale 50300, Sri Lanka  f  White Oak Conservation Foundation, 581705 White Oak Road, Yulee, FL 32097, USA  g  School of Integrative Studies, George Mason University, 4400 University Drive, MSN 5D3, Fairfax, VA 22030, USA

Univ Zaragoza, GENUD Res Grp, Inst Invest Sanitaria Aragon IIS Aragon, Zaragoza 50013, Spain  Hosp Clin Univ Lozano Blesa, Unidad Endocrinol Pediat, Zaragoza 50009, Spain  Inst Agroalimentario Aragon IA2, Zaragoza 50013, Spain  Inst Salud Carlos III, Ctr Invest Biomed Red Fisiopatol Obesidad & Nutr, Madrid 28029, Spain  Univ Granada, Ctr Invest Biomed, Inst Nutr & Tecnol Alimentos, Dept Bioquim & Biol Mol 2, Granada 18016, Spain  Complejo Hosp Univ Santiago, Inst Invest Sanitaria Santiago Compostela IDIS, Grp Invest Nutr Pediat, Unidad Gastroenterol Hepatol & Nutr Pediat, Santiago De Compostela 15706, Spain  Inst Maimonides Invest Biomed Cordoba IMIBIC, Hosp Univ Reina Sofia, Unidad Metabol & Invest Pediat, Cordoba 14071, Spain  Complejo Hosp Univ Granada, Inst Invest Biosanitaria IBS GRANADA, Granada 18014, Spain  Univ Santiago de Compostela, Unidad Invest Nutr Crecimiento & Desarrollo Human, Santiago De Compostela 15706, Spain

Rosalind and Morris Goodman Cancer Institute , Montreal, Canada.  Department of Physiology, McGill University, Montreal, Canada.  Department of Medicine, Division of Experimental Medicine, McGill University, Montreal, Canada.  Department of Human Genetics, McGill University, Montreal, Canada.  Department of Microbiology and Immunology, McGill University, Montreal, Canada.  McGill University Research Centre on Complex Traits , Montreal, Canada.  Department of Experimental Surgery, McGill University, Montreal, Canada.  Department of Pathology, Faculty of Medicine, McGill University, Montreal, Canada.  Laboratory of Biochemical Genetics and Metabolism, Rockefeller University, New Nork, NY, USA.  Department of Medicine (retired), Weill Cornell Medical College, New York, NY, USA.  Department of Surgery, McGill University Health Centre, Montreal, Canada.

Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Expt & Translat Genet,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Gastroenterol Hepatol & Nutr,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Clin Pharmacol & Therapeut Innovat,Dept Pedia, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed Sci, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed & Hlth Informat, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Biol Sci, Div Cell Biol & Biophys, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Univ Kansas Liver Ctr, Kansas City, MO 64108 USA

McGill Univ, Rosalind & Morris Goodman Canc Res Ctr, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Physiol, Montreal, PQ, Canada  McGill Univ, Dept Human Genet, Montreal, PQ, Canada  Univ Toronto, Dept Psychol, Toronto, ON, Canada  Univ Toronto, Dept Comp Sci, Toronto, ON, Canada  McGill Univ, Dept Microbiol & Immunol, Montreal, PQ, Canada  McGill Univ, Fac Med, Dept Pathol, Montreal, PQ, Canada  McGill Univ, Dept Biochem, Montreal, PQ, Canada  McGill Univ, Dept Med, Div Expt Med, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Montreal Neurol Inst, Montreal, PQ, Canada  McGill Univ Hlth Ctr, Dept Surg, Montreal, PQ, Canada  Weill Cornell Med Coll, Dept Med, New York, NY USA

Hosp Clin Barcelona, Inst Invest Biomed August Pi & Sunyer IDIBAPS, Ctr Invest Biomed Red Salud Mental CIBERSAM, Dept Psychiat & Psychol, Barcelona, Spain  UB, Fac Med, Dept Med, Barcelona, Spain  UB, Inst Neurosci, Barcelona, Spain  Hosp del Mar, CIBERSAM, Dept Radiol, MRI Res Unit,G21, Barcelona, Spain  Univ Barcelona, Ctr Invest Biomed Red Enfermedades Hepat & Digest, IDIBAPS, Hosp Clin,Liver Unit, Barcelona, Spain  Univ Complutense Madrid, CIBERSAM, Dept Farmacol & Toxicol, Fac Med,IUINQ,Imas12, Madrid, Spain  Univ Autonoma Barcelona, Grp Recerca Hepatol, Liver Sect,FIMIM, Hosp del Mar, Parc Salut Mar, Barcelona, Spain  INRA, Lab Nutr & Integrat Neurobiol NutriNeuro, UMR 1286, F-33076 Bordeaux, France  Univ Bordeaux, Lab Nutr & Integrat Neurobiol NutriNeuro, F-33076 Bordeaux, France



Keio Univ, Sch Med, Dept Internal Med, Div Gastroenterol & Hepatol,Shinjuku Ku, 35 Shinanomachi, Tokyo 1608582, Japan  Natl Def Med Coll, Dept Internal Med, Div Gastroenterol & Hepatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tokyo, Grad Sch Pharmaceut Sci, Bunkyo Ku, Tokyo 1130033, Japan  Nara Inst Sci & Technol, Complex Mol Syst Lab, Takayama Cho, Ikoma, Nara 6300192, Japan  Showa Pharmaceut Univ, Lab Drug Design & Med Chem, 3-3165 Higashi Tamagawagakuen, Machida, Tokyo 1948543, Japan  Natl Def Med Coll, Res Inst, Div Environm Med, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Chiba Univ, Grad Sch Med, Dept Adv Aging Med, Chuo Ku, 1-8-1 Inohana, Chiba 2608670, Japan  Saitama Med Univ, Dept Endocrinol & Diabet, Moroyama, Saitama 3500495, Japan  Nippon Med Sch, Grad Sch Med, Dept Physiol, Bunkyo Ku, 1-25-16 Nezu, Tokyo 1138602, Japan  Natl Def Med Coll, Dept Internal Med, Div Cardiol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Int Univ Hlth & Welf, Grad Sch, Minato Ku, 1-24-1 Minami Aoyama

Satya Prakash Mohapatra  Contract Teaching Faculty,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College,  Mumbai, India  SD Ingole  Professor and Head,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College, Mumbai,  Maharashtra, India  SV Bharucha  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai 400 012 India  AS Nagvekar  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra  India  PM Kekan  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India  SD Kharde  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India



Department of Psychiatry and Behavioral Sciences, Stanford University School of Medicine, United States of America; Department of Behavioral & Cognitive Biology, University of Vienna, Austria. Electronic address: dbowling@stanford.edu.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Acoustics Research Institute, Austrian Academy of Sciences, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; Konrad Lorenz Institute of Ethology, University of Veterinary Medicine, Vienna, Austria.  Department of Behavioral & Cognitive Biology, University of Vienna, Austria; CogSci Hub University of Vienna, Austria.

Univ Iowa, Dept Psychol & Brain Sci, W311 Seashore Hall, Iowa City, IA 52242 USA  Univ Miami, Dept Psychol, Coral Gables, FL 33124 USA  Univ Michigan, Dept Anesthesiol, Ann Arbor, MI 48109 USA  Univ Michigan, Chron Pain & Fatigue Res Ctr, Ann Arbor, MI 48109 USA  Univ Miami, Miller Sch Med, Dept Med, Diabet Res Inst,Div Endocrinol Diabet & Metab, Coral Gables, FL 33124 USA  Washington Univ, Sch Med, Dept Obstet & Gynecol, Div Gynecol Oncol, St Louis, MO 63110 USA  Univ Iowa, Dept Obstet & Gynecol, Div Gynecol Oncol, Iowa City, IA 52242 USA  Univ Iowa, Holden Comprehens Canc Ctr, Iowa City, IA 52242 USA  Univ Calif Los Angeles, David Geffen Sch Med, Oncol & Mol Biol Inst, Dept Med,Div Hematol, Los Angeles, CA 90024 USA  Univ Texas MD Anderson Canc Ctr, Dept Gynecol Oncol, Canc Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNA, Houston, TX 77030 USA

Univ Arizona, Sch Anthropol, Tucson, AZ 85721 USA  Univ Arizona, Cognit Sci Program, Tucson, AZ 85721 USA  Florida State Univ, Dept Psychol & Program Neurosci, Tallahassee, FL 32306 USA  Univ Arizona, Lab Evolutionary Endocrinol Primates, Tucson, AZ 85721 USA  Univ Texas Austin, Dept Anthropol, Austin, TX 78712 USA  Arbor Assays, Ann Arbor, MI 48108 USA  21 Grams Assays Inc, Chelsea, MI 48118 USA  Indiana Univ, Kinsey Inst, Bloomington, IN 47405 USA  Univ Virginia, Dept Psychol, Charlottesville, VA 22903 USA  Univ Arizona, Psychol Dept, Tucson, AZ 85721 USA  Univ Arizona, Coll Vet Med, Tucson, AZ 85721 USA  Univ Arizona, Sch Anthropol, POB 210030, Tucson, AZ 85721 USA

Univ Calif Riverside, Dept Mol Cell & Syst Biol, Riverside, CA 92521 USA  Univ Calif Riverside, Neurosci Grad Program, Riverside, CA 92521 USA  Duke Univ, Nicholas Sch Environm, Durham, NC 27710 USA  Loma Linda Univ, Dept Psychol, Loma Linda, CA 92350 USA  Pontifical Catholic Univ Puerto Rico, Biotechnol Dept, Ponce, PR 00717 USA  German Natl Res Ctr Environm Hlth GmbH, Helmholtz Zentrum Munchen Mol EXpos MEX, Ingolstaedter Landstr 1, Munich, Germany  TUM, Wissensch Zentrum Weihenstephan Ernahrung Landnut, Dept Biowissensch Grundlagen, Weihenstephaner Steig 23, D-85350 Freising Weihenstephan, Germany  US EPA, Neurol & Endocrine Toxicol Branch, Publ Hlth & Integrated Toxicol Div, CPHEA ORD, Durham, NC 27711 USA

Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan.  Research Committee on Iodine-Related Health Problems, Foundation for Growth Science, Tokyo, 113-0033, Japan.  Laboratory of Functional Anatomy, Department of Life Sciences, School of Agriculture, Meiji University, Kanagawa, 214-8571, Japan.  Laboratory of Vaccine Materials, Center for Vaccine and Adjuvant Research and Laboratory of Gut Environmental System, Collaborative Research Center for Health and Medicine, National Institutes of Biomedical Innovation, Health and Nutrition, Osaka, 567-0085, Japan.  Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan. hase-kj@pha.keio.ac.jp.  The Institute of Fermentation Sciences (IFeS), Faculty of Food and Agricultural Sciences, Fukushima University, Kanayagawa, Fukushima, 960-1296, Japan. hase-kj@pha.keio.ac.jp.  International Research and Development Centre for Mucosal Vaccines, The Institute of Medical Science, The Uni



Univ Sassari, Dipartimento Chim & Farm, Via F Muroni 23-A, I-07100 Sassari, Italy  Univ Complutense, Fac Med, Inst Univ Invest Neuroquim, Dept Bioquim & Biol Mol, E-28040 Madrid, Spain  Campus Excelencia Int CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurodegenerat, Madrid, Spain  Inst Ramon y Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Univ Genoa, Sez Chim Farrnaco & Prod Cosmet, Dipartmento Farm, Viale Benedetto XV 3, I-16132 Genoa, Italy  Univ Cordoba, Reina Sofia Univ Hosp, Maimonides Biomed Res Inst Cordoba, Dept Cell Biol Physiol & Immunol, Avda Menendez Pidal S-N, E-14004 Cordoba, Spain  Univ Las Palmas Gran Canaria, ULPGC, Dept Biochem & Mol Biol, Las Palmas Gran Canaria, Spain

Univ Complutense, Dept Quim Ciencias Farmaceut, Fac Farm, Grp Biotransformac, Madrid 28040, Spain  Univ Complutense, Fac Farm, Dept Fisiol, Madrid 28040, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol, Madrid 28040, Spain  Campus Excelencia Internacional CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurogenerat C, Madrid, Spain  Inst Ramon & Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Inst Invest Sanitaria Hosp Univ La Princesa, Hosp Univ Santa Cristina, Unidad Invest, Madrid, Spain  Univ Rey Juan Carlos, Fac Ciencias La Salud, Dept Ciencias Basicas La Salud, Area Farmacol & Nutr,Unidad Asociada I D i Al CSI, Avda Atenas S-N, Madrid 28922, Spain  Univ La Laguna, Dept Bioquim Microbiol Biol Celular & Genet, Santa Cruz de Tenerife, Spain  Grp Biotransformac, Barcelona, Spain



Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, St. Louis, MO 63110, USA    Center for Species Survival, Smithsonian National Zoo and Conservation Biology Institute, Front Royal, VA 22630, USA    North of England Zoological Society, Chester Zoo, Upton by Chester CH2 1LH, UK    National Museum of Natural History, Smithsonian Institution, Washington, DC 20560, USA    Smithsonian Global Health Program, Smithsonian National Zoo and Conservation Biology Institute, Washington, DC 20008, USA    Department of Epidemiology of Microbial Disease, Yale School of Public Health, New Haven, CT 06520, USA    Veterinary Initiative for Endangered Wildlife, Bozeman, MT 59715, USA    Department of Anthropology, The Ohio State University, Columbus, OH 43210, USA    College of Public Health, The Ohio State University, Columbus, OH 43210, USA    Department of Clinical Sciences, Colorado State University, Fort Collins, CO 80523, USA    Wildlife Health Sciences, Smithsonian National Zoo and Conservation Biology I

MIT, David H Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Chem Engn, Cambridge, MA 02139 USA  MIT, Div Comparat Med, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Northeastern Univ, Dept Bioengn, Boston, MA 02115 USA  Northeastern Univ, Dept Mech Engn, Boston, MA 02115 USA  Univ Southern Calif, Keck Sch Med, Dept Obstet & Gynecol, Los Angeles, CA 90033 USA  MIT, Media Lab, Cambridge, MA 02139 USA  MIT, Inst Med Engn & Sci, 77 Massachusetts Ave, Cambridge, MA 02139 USA  MIT, Dept Mech Engn, Cambridge, MA 02139 USA  Harvard Med Sch, Brigham & Womens Hosp, Div Gastroenterol Hepatol & Endoscopy, Boston, MA 02115 USA

BioCritic, Group for Biomedical Research in Critical Care Medicine, 47005 Valladolid, Spain.  Department of Medicine, Dermatology and Toxicology, Universidad de Valladolid, 47005 Valladolid, Spain.  Research Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Centro de Investigacion Biomedica en Red de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, 28029 Madrid, Spain.  Institute of Health Sciences of Castile and Leon (IECSCYL), 42002 Soria, Spain.  Radiology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Gastroenterology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Anesthesiology and Critical Care Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Department of Surgery, Faculty of Medicine, Universidad de Valladolid, 47005 Valladolid, Spain.  Department of Physiology, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, 48940 Leioa, Spain.  Biocruce

Johns Hopkins Univ, Johns Hopkins Hosp, Johns Hopkins Ctr Womens Reprod Mental Hlth, Dept Psychiat & Behav Sci,Sch Med, 550 North Broadway,Suite 308, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Gynecol & Obstet, Baltimore, MD 21205 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Biostat, 615 N Wolfe St,Suite E-3150, Baltimore, MD 21205 USA  Johns Hopkins Univ, Dept Pediat, Sch Med, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Johns Hopkins Bloomberg Sch Publ Hlth, Dept Populat Family & Reprod Hlth, Harriet Lane Childrens Hlth Bldg,Rm 2073,200 N Wo, Baltimore, MD 21287 USA  Univ Virginia, Dept Psychiat & Neurobehav Sci, POB 800548, Charlottesville, VA 22908 USA



Department of Psychology, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Department of Biological Sciences, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Neuroscience Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Life Sciences Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Institute of Arctic Biology, University of Alaska-Fairbanks, Fairbanks, AK, United States.  Department of Chemistry, University of Alaska-Fairbanks, Fairbanks, AK, United States.  IDeA Network of Biomedical Excellence (INBRE), University of Alaska-Fairbanks, Fairbanks, AK, United States.  Comprehensive Neuropsychological Services, Albany, NY, United States.  Department of Cognitive Science, Rensselaer Polytechnic Institute, Troy, NY, United States.

Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: iavicoli.ivo@rm.unicatt.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: veruscka@email.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: lfontana73@yahoo.it.  Epidemiology Unit, Occupational Medicine Department, Research Division, Italian Workers' Compensation Authority (INAIL), Via Alessandria, 220/E, 00198 Rome, Italy. Electronic address: a.marinaccio@inail.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: bergamaschi@rm.unicatt.it.  Department of Public Health, Environmental Health Sciences, University of Massachusetts, Morrill I, N344, Amherst, MA 01003, USA. Electronic address: edwardc@schoolph.umass.edu.

Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Angiol, Cardiovasc Res Lab, D-40225 Dusseldorf, Germany  Univ Reading, Dept Nutr, Reading RG6 6AP, Berks, England  UCL, Bloomsbury Inst Intens Care Med, London WC1E 6BT, England  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, Southampton SO16 6YD, Hants, England  Inst Life Sci, Southampton SO16 6YD, Hants, England  Slovak Acad Sci, Ctr Mol Med, Bratislava 83101, Slovakia  Wake Forest Univ, Dept Chem, Winston Salem, NC 27109 USA  Univ Warwick, Dept Chem, Coventry CV4 7AL, W Midlands, England  Bruker UK Ltd, Coventry CV4 9GH, W Midlands, England  Nagoya City Univ, Grad Sch Pharmaceut Sci, Dept Organ & Med Chem, Nagoya, Aichi 4678603, Japan  Natl Inst Oncol, Dept Mol Immunol & Toxicol, H-1122 Budapest, Hungary  NCI, Leidos Biomed Res Inc, Frederick, MD 21702 USA  NCI, Frederick, MD 21702 USA  Univ St Andrews, Sch Med, St Andrews KY16 9AJ, Fife, Scotland

Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan.  Department of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Asclepiumm Taiwan Co. Ltd., New Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan; National Institute of Cancer Research, National Health Research Institutes, Tainan 704, Taiwan.  Department of Surgery, Chang Gung Memorial Hospital, Chang Gung University, Taoyuan, Taiwan.  Genomics Research Center, Academia Sinica, Taipei, Taiwan.  Senhwa Biosciences, Inc., Taiwan R.O.C.  Institute of Biopharmaceutical Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan. Electronic address: yeusu@nycu.edu.tw.  Department of Oncology, Taipei Veterans Gener

National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, (Chinese Center for Tropical Diseases Research); Key Laboratory of Parasite and Vector Biology, National Health Commission of People's Republic of China; World Health Organization Collaborating Center for Tropical Diseases, Shanghai, China.  Shanghai University of Medicine & Health Sciences, Shanghai, China.  The School of Global Health, Chinese Center for Tropical Diseases Research, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.  Central Laboratory, Shanghai Pulmonary Hospital, School of Medicine, Tongji University, Shanghai, China.

Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN Institute of Microbes and Infections, Shanghai 200052, China. Electronic address: haipengliu@tongji.edu.cn.  Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN 

The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China.  University of Chinese Academy of Sciences, Beijing, 100049, China.  Shanghai Institute for Advanced Immunochemical Studies, and School of Life Science and Technology, Shanghai Tech University, Shanghai, 200031, China.  School of Chinese Materia Medica, Nanjing University of Chinese Medicine, Nanjing, 210023, China.  The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China. hljiang@simm.ac.cn.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China. hljiang@simm.ac.cn.  University of Chinese Academy of Sci

Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Molecular and Translational Science, Monash University, Clayton, Victoria 3800, Australia.  The Department of Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Turabah 29179, Saudi Arabia.  Integrated DNA Technologies Inc., Coralville, IA 52241, USA.  Department of Immunology and Infectious Diseases, John Curtin School of Medical Research, Australian National University, Canberra, ACT 2601, Australia.  Centre for Personalised Immunology, John Curtin School of Medical Research, Australian National University, Canberra, ACT, 2601, Australia.  Ritchie Centre, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Obstetrics and Gynaecology, Monash University, Clayton, Victoria 3800, Australia.  Australian Regenerative Medicine Institute, Monash University, Clayton, Victoria 3800, Australia.  Centre for Molecu

Tongji Univ, Shanghai Pulm Hosp, Shanghai Key Lab TB, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai 200072, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai 200433, Peoples R China  Chinese Acad Sci, Shanghai Inst Biochem & Cell Biol, CAS Ctr Excellence Mol Cell Sci,Univ Chinese Acad, Shanghai Key Lab Mol Androl,State Key Lab Cell Bi, Shanghai 200031, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai 200433, Peoples R China  Tongji Univ, Shanghai Key Lab Signaling & Dis Res, Shanghai Matern & Infant Hosp 1, Clin & Translat Res Ctr,Sch Life Sci & Technol, Shanghai 200092, Peoples R China  Huazhong Univ Sci & Technol, Union Hosp, Tongji Med Coll, Dept Cardiovasc Dis, Wuhan 430022, Peoples R China  Chinese Acad Sci, CAS Ctr Excellence Brain Sci & Intelligence Techn, State Key Lab Virol, Ctr Biosafety Megasci,Wuhan Inst Virol, Wuhan 430071, Peoples R China  Huazhong Univ Sci & Technol, Union

Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China.  State Key Laboratory for Biology of Plant Diseases and Insect Pests, Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China.  National Institute of Biological Sciences, Beijing 102206, China.  Department of Bioengineering and Therapeutic Sciences, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technolo

Department of Bioengineering, University of Washington, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA.  Department of Immunology, University of Washington, Seattle, WA, USA.  Seattle Genetics, Bothell, WA, USA.  Center for Systems Biology, Harvard University, Cambridge, MA, USA.  Department of Biochemistry, University of Washington, Seattle, WA, USA.  Molecular Biophysics and Integrated Bioimaging, Lawrence Berkeley National Laboratory, Berkeley, CA, USA.  Neoleukin Therapeutics, Seattle, WA, USA.  Institute for Protein Design, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.  Department of Biochemistry, University of Washington, Seattle, WA, USA. neil@ipd.uw.edu.

Department of Biochemistry and Physiology, School of Pharmacy and Food Sciences, Universitat de Barcelona, Av. Joan XXIII, 27-31, 08028, Barcelona, Spain.  Institut de Biomedicina de la Universitat de Barcelona (IBUB), Universitat de Barcelona, Barcelona, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain.  NeurObesity Group, Department of Physiology, CIMUS, University of Santiago de Compostela-Instituto de Investigacion Sanitaria, Santiago de Compostela, Spain.  Neuronal Control of Metabolism Laboratory, Institut d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain.  CNAG-CRG, Centre for Genomic Regulation, Barcelona Institute of Science and Technology, 08028, Barcelona, Spain.  Universitat Pompeu Fabra (UPF), Barcelona, Spain.  Instituto de Investigaciones Biomedicas de Barcelona (IIBB-CSIC), Barcelona, Spain.  CIBER de Enfermedades Cardiovasculares (CIBERCV), Instituto de Salud Carl

Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran.  Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Islamic Republic of Iran; Department of Physiology, School of Medicine, Neurophysiology Research Center, Hamedan University of Medical Sciences, Hamedan, Islamic Republic of Iran. Electronic address: irsalehi@yahoo.com.  Department of Physical Education and Sport Science, Bandar Abbas Branch, Islamic Azad University, Bandar Abbas, Islamic Republic of Iran. Electronic address: kamal_ranjbar2010@yahoo.com.  Department of Physical Education and Sport Science, Hamedan Branch, Islamic Azad University, Hamedan, Islamic Republic of Iran.

Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN 55455 USA  Univ Minnesota, Div Cardiovasc, Minneapolis, MN 55455 USA  Shandong Univ, Dept Crit Care Med, Key Lab Cardiovasc Remodeling & Funct Res, Chinese Minist Educ,Qilu Hosp, Jinan, Peoples R China  Shandong Univ, Chinese Minist Hlth, Qilu Hosp, Jinan, Peoples R China  Tongji Univ, Shanghai Peoples Hosp 10, Sch Med, Cardiovasc Dept, Shanghai, Peoples R China  Penn State Coll Med, Inst Heart & Vasc, Hershey, PA USA  Univ Chinese Acad Sci, Coll Life Sci, Beijing 100049, Peoples R China  Shanghai Univ Sport, Shanghai Antidoping Lab, Shanghai 200438, Peoples R China  Med Coll Wisconsin, Dept Physiol, Ctr Cardiovasc, Human & Mol Genet Ctr, 8701 Watertown Plank Rd, Milwaukee, WI 53226 USA  Univ Minnesota, Dept Surg, Box 242 UMHC, Minneapolis, MN 55455 USA  Univ Mississippi, Med Ctr, Dept Physiol & Biophys, Jackson, MS 39216 USA



Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia.  Department of Paediatrics, Faculty of Medicine, National Institute of Children's Diseases, Comenius University in Bratislava, Bratislava, Slovakia.  Emergency Department Ruzinov, University Hospital Bratislava, Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, Bergen, Norway.  Department of Pharmacology and Toxicology, Faculty of Pharmacy, Comenius University, Bratislava, Slovakia.  Department of Nephrology, Institute of Pathology, University Clinic of the RWTH Aachen, Aachen, Germany.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, Bratislava, Slovakia.  Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia. tothova.lubomira@gmail.com.



Chiang Mai Univ, Fac Vet Med, Masters Degree Program Vet Sci, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Ctr Elephant & Wildlife Res, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Chulabhorn Royal Acad, HRH Princess Chulabhorn Coll Med Sci, Fac Vet Med & Appl Zool, Bangkok 10210, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Food Anim Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Vet Publ Hlth Ctr & Food Safety Asia Pacific VPHC, Chiang Mai 50100, Thailand  Royal Vet Coll, Dept Clin Sci & Serv, Hawkshead Lane, Hatfield AL9 7TA, Herts, England  Chiang Mai Univ, Fac Vet Med, Dept Compan Anim, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Wildlife Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Chiang Mai 50100, Thailand  North England Zool Soc, Chester Zoo, Chester CH2 1LH, Cheshire, England

G Montano, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.  P Clough, Dolphin Research Center, Grassy Key, United States.  T Schmitt, SeaWorld San Diego, San Diego, United States.  M Davis, SeaWorld Parks and Entertainment, Orlando, United States.  J O'Brien, SeaWorld and Busch Gardens Species Preservation Laboratory, Sea World Of California, San Diego, United States.  K Steinman, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld San Diego, San Diego, United States.  T Robeck, SeaWorld and Busch Gardens Species Preservation Laboratory, SeaWorld Parks and Entertainment, Orlando, United States.

Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA; Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina. Electronic address: aaf269@nau.edu.  George Mason University & Smithsonian-Mason School of Conservation, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA.  Southern Right Whale Health Monitoring Program, Los Alerces 3376, Puerto Madryn, Chubut 9120, Argentina; Wildlife Health Center, School of Veterinary Medicine, University of California, 1089 Veterinary Medicine Drive, VM3B Ground Floor, Davis, CA 95616, USA.  Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina; Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN), Universidad Nacional de Cordoba, Av. Velez Sarsfield 299, Cordoba 

Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya. jeparker@sdzwa.org.  Center for Species Survival, Smithsonian Conservation Biology Institute, 1500 Remount Road, Front Royal, VA, 22630, USA.  Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA.  Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, 80523, USA.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya.  Department of Zoology, Oxford University, Oxford, OX1 3PS, UK.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA.



Department of Comparative Biosciences, University of Illinois at Urbana-Champaign College of Veterinary Medicine, Urbana, IL, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA. Electronic address: chris.gregg@neur

Tech Univ Denmark, Dept Bio & Hlth Informat, DK-2800 Lyngby, Denmark  Tech Univ Denmark, Natl Food Inst, DK-2800 Lyngby, Denmark  Univ Copenhagen, Fac Sci, Dept Nutr Exercise & Sports, DK-1958 Frederiksberg, Denmark  Univ Copenhagen, Novo Nord Fdn Ctr Basic Metab Res, DK-2200 Copenhagen, Denmark  Univ Leuven, Rega Inst, KU Leuven, Dept Microbiol & Immunol, B-3000 Leuven, Belgium  VIB, Ctr Microbiol, B-3000 Leuven, Belgium  Univ Copenhagen, Fac Sci, Dept Vet Dis Biol, DK-1958 Frederiksberg, Denmark  Univ Southern Denmark, Dept Biochem & Mol Biol, DK-5230 Odense, Denmark  Univ Copenhagen, Dept Biomed Sci, DK-2200 Copenhagen, Denmark  Bispebjerg Hosp, Dept Radiol, DK-2400 Copenhagen, Denmark  Tech Univ Denmark, Dept Chem & Biochem Engn, DK-2800 Lyngby, Denmark  Univ Copenhagen, Dept Plant & Environm Sci, DK-1958 Frederiksberg, Denmark  Tech Univ Denmark, Dept Biotechnol & Biomed, DK-2800 Lyngby, Denmark  Copenhagen Univ Hosp Hvidovre, Dept Clin Biochem, DK-2650 Hvidovre, Denmark  Statens Serum Inst, Dept Autoimm



Salford Royal NHS Fdn Trust, Vasc Res Grp, Salford, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Cardiovasc Sci,Sch Med Sci, Manchester, Lancs, England  Univ Manchester, Div Canc Studies, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Wellcome Trust Ctr Cell Matrix Res, Sch Med Sci,Fac Biol Med & Hlth, Manchester, Lancs, England  Royal Preston Hosp, Renal Dept, Preston, Lancs, England  Imperial Coll, Natl Heart & Lung Inst, London, England  Univ Birmingham, Inst Canc & Genom Sci, Canc Res UK Clin Trials Unit, Birmingham, W Midlands, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Pharm & Optometry,Sch Hlth Sci, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Manchester Fungal Infect Grp,Sch Biol Sci, Manchester, Lancs, England

Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain; Division of Neonatology, University & Polytechnic Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain.  Neonatal Research Unit, Health Research Institute Hospital La Fe, Avda Fernando Abril Martorell 106, 46026 Valencia, Spain. Electronic address: julia.kuligowski@uv.es.  Health and Biomedicine, Leitat Technological Center, Carrer de la Innovacio, 2, 08225 Terrassa, Spain; Analytical Unit, Health Research Institute La Fe, Avda Fernando, Abril Martorell 106, 46026 Valencia, Spain.

School of Human Evolution and Social Change, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Interdepartmental Doctoral Program in Anthropological Sciences, Stony Brook University, Stony Brook, NY, USA.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA.  School of Life Sciences, Arizona State University, Tempe, AZ, USA.  Department of Mammals, Bronx Zoo, Wildlife Conservation Society, New York, NY, USA.  New York Consortium in Evolutionary Primatology, New York, NY, USA.  Ethiopian Wildlife Conservation Authority, Addis Ababa, Ethiopia.  African Wildlife Foundation, Simien Mountains Landscape Conservation and Management Project, Debark, Ethiopia.  Department of Biology, Miami University, Oxford, OH, USA.  Simien Mountains Gelada Research Project, Debark, Ethiopia.  Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville, TN, USA.  Guassa Gelada Resear

School of Public Health, University of Illinois at Chicago, Chicago, IL, United States of America.  College of Medicine, University of Illinois at Chicago, Chicago, IL, United States of America.  Institute for Minority Health Research, University of Illinois at Chicago, United States of America.  Center for Infectious Disease, University of Texas Health Science Center at Houston, Houston, TX, United States.  Department of Earth Sciences, Dartmouth College, Hanover, NH, United States of America.  Division of Cardiovascular Medicine, LSU Health School of Medicine, New Orleans, LA, United States.  Human Genetics Center, University of Texas Health Science Center at Houston, Houston, TX, United States.  Chicago Center for Health and Environment, Chicago, IL, United States of America.  Section of Endocrinology, Diabetes, and Metabolism, Jesse Brown Veterans Affairs Medical Center, Chicago, IL, United States of America.    E-mail address: rsargis@uic.edu



Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: 1821362@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: christina.stanley@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: l.hosie@chester.ac.uk.  Institute of Conservation Science & Learning, Bristol Zoological Society, Clifton, Bristol BS8 3HA, UK. Electronic address: SRichdon@bristolzoo.org.uk.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: eluned.price@durrell.org.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: Dominic.Wormell@durrell.org.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Elec



Department of Medical Physiology, Faculty of Medicine, Menoufia University, Egypt; Department of Medical Physiology, Faculty of Medicine, Imam Mohammed Ibn Saud Islamic University, Saudi Arabia. Electronic address: suzanhazzaa@med.menofia.edu.eg.  Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.emimohamed84@gmail.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: AHISMAIL2013@yahoo.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: abdelmoneam.abdelkader@science.menofia.edu.eg.  Department of Histology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.sehamhist@gmail.com.  Department of Chemistry, Biochemistry Division, Faculty of Science, Menoufia University, Egypt. Electronic address: yasminfekry@science.menofia.edu.eg.  Chemist at Faculty of Science, Menoufia University, Egypt. Electronic addr

Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa. Electronic address: llabarge@ab.mpg.de.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK.  Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Department of Anthropology, The State University of New York at Buffalo, Amherst, NY, USA.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK; Department of Biological Sciences, Faculty of Science, Engineering and Agriculture, Private Bag X5050, Thohoyandou 0950, South Africa.  D

Innate Immunity Laboratory, Immunology Program, Biomedical Sciences Institute, Faculty of Medicine, Universidad de Chile, Santiago 8380453, Chile.  Biomedicine Research Laboratory, Medical School, Universidad Finis Terrae, Santiago 7501015, Chile.  Department of Gastroenterology and Hepatology, University Medical Center Groningen, University of Groningen, 9713 GZ Groningen, The Netherlands.  Molecular Endocrinology Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  Metabolism and Nuclear Medicine Group, Fudan University Cancer Institute, Fudan University Shanghai Cancer Center, Shanghai 200433, China.  Metabolism, Genes, and Environment Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  School





Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: jbeehner@umich.edu.  School for the Environment and Sustainability, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, Emory University, Atlanta, GA 30322, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Ecology & Evolutionary Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Anthropology, Tulane University, New Orleans, LA 70118, USA; Santa Rosa Primate Project, Santa Rosa National Park, Costa Rica; Tulane National Primate Research Center, Tulane Un

Alaska Dept Fish & Game, Div Wildlife Conservat, POB 110024, Douglas, AK 99811 USA  Alaska Dept Fish & Game, Div Wildlife Conservat, 1300 Coll Rd, Fairbanks, AK 99701 USA  Baylor Univ, Dept Biol, One Bear Pl 97388, Waco, TX 76798 USA  NOAA, Marine Mammal Lab, Alaska Fisheries Sci Ctr, Natl Marine Fisheries Serv, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Fairbanks, AK 99775 USA  Russian Acad Sci, Far East Branch, Kamchatka Branch, Pacific Geog Inst, Petropavlovsk Kamchatski 683000, Russia  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Alaska Stable Isotope Facil, Fairbanks, AK 99775 USA  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, Fairbanks, AK 99775 USA  Texas A&M Univ, Dept Marine Biol, Galveston Campus, Galveston, TX 77553 USA  Texas A&M Univ, Dept Wildlife & Fisheries Sci, College Stn, TX 77843 USA

Department of Structural Biology, VIB, Brussels, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Structural Biology Brussels, Vrije Universiteit Brussel, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Brussels Center for Redox Biology, Brussels, Belgium    Wael Gad & Joris Messens    Department of Biochemistry and Molecular Biology, Faculty of Pharmacy Helwan University, Cairo, Egypt    Sameh H Soror    Laboratory of Prion Biology, Neurobiology Sector, Scuola Internazionale Superiore di Studi Avanzati (SISSA), via Bonomea 265, Trieste, Italy    Gabriele Giachin & Giuseppe Legname    SISSA Unit, Italian Institute of Technology, via Bonomea 265, I-34136, Trieste, Italy    Giuseppe Legname    ELETTRA Laboratory, Sincrotrone Trieste S.C.p.A., I-34149, Basovizza, Trieste, Italy    Giuseppe Legname    Department o



Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada; d.hirai@yahoo.com.  Pulmonary Function and Clinical Exercise Physiology Unit, Respiratory Division, Department of Medicine, Federal University of Sao Paulo, Sao Paulo, Brazil.  Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.  Division of Physical Therapy, University of Brasilia, Brasilia, Brazil.  Human Vascular Control Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada.  Queen's Muscle Physiology Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada; and.  Respiratory Investigation Unit, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.

Univ Sao Paulo, Sch Phys Educ & Sport, Sao Paulo, Brazil  Harvard Med Sch, Sect Integrat Physiol & Metab, Joslin Diabet Ctr, Boston, MA USA  Univ Fed Sao Paulo, Biosci Dept, Santos, Brazil  Norwegian Univ Sci & Technol NTNU, Dept Circulat & Med Imaging, KG Jebsen Ctr Exercise Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, Dept Canc Res & Mol Med, Trondheim, Norway  Norwegian Univ Sci & Technol NTNU, PROMEC Core Facil Prote & Mod, Trondheim, Norway  Cent Norway Reg Hlth Author, Trondheim, Norway  Univ Toledo, Dept Physiol & Pharmacol, 2801 W Bancroft St, Toledo, OH 43606 USA  Univ Michigan, Dept Anesthesiol, Sch Med, Ann Arbor, MI 48109 USA  Univ Michigan, Dept Mol & Integrat Physiol, Ann Arbor, MI 48109 USA  Univ Queensland, Sch Human Movement & Nutr Sci, Brisbane, Qld, Australia



School of Public Health and UTHealth Consortium on Aging, University of Texas Health Science Center at Houston, Brownsville Campus, Brownsville, TX 78520, USA.  School of Medicine, South Texas Diabetes and Obesity Institute, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Host Pathogen Interactions and Population Health Program, Texas Biomedical Research Institute, San Antonio, TX 78227, USA.  Barshop Institute, The University of Texas Health Science Center of San Antonio, San Antonio, TX 78229, USA.  Secretaria de Salud de Tamaulipas, Reynosa 88630, Matamoros 87370 and Ciudad Victoria 87000, Mexico.  Biology Department, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Department of Health and Biomedical Sciences, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Unidad Academica Multidisciplinaria Reynosa-Aztlan, Universidad Autonoma de Tamaulipas Reynosa-Aztlan, Reynosa 88779, Mexico.  Department of Epidemiology, School of Public Health, Boston University, Bos

Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. irensro@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. lory_stanca@yahoo.com.  Department of Preclinical Sciences, Faculty of Veterinary Medicine, University of Agronomical Sciences and Veterinary Medicine Bucharest, 105 Splaiul Independentei, district 5, Bucharest 050097, Romania. ancadinischiotu@yahoo.com.  Department of Biochemistry and Molecular Biology, Faculty of Biology, University of Bucharest, 91-95 Splaiul Independentei, district 5, Bucharest 050095, Romania. ancadinischiotu@yahoo.com.



Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Harvard Med Sch, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, Boston, MA 02115 USA  Tel Aviv Univ, Sackler Sch Med, Dept Pathol, Tel Aviv, Israel  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Yale Univ, Sch Med, Dept Dermatol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Pathol, New Haven, CT 06510 USA  Yale Univ, Sch Med, Dept Immunobiol, New Haven, CT 06510 USA  Dana Farber Canc Inst, Dept Data Sci, Boston, MA 01225 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Dana Farber Canc Inst, Dept Biostat & Computat Biol, Boston, MA 02115 USA  MIT, Howard Hughes Med Inst, Dept Biol, Koch Inst, Cambridge, MA 02142 USA  MIT, Howard Hughes Med Inst, Dept Biol, Ludwig Ctr, Cambridge, MA 02142 USA



Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  MIT, Dept Biol, 77 Massachusetts Ave, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Broad Inst Harvard & MIT, Cambridge, MA USA  Massachusetts Gen Hosp, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Psychiat, Boston, MA 02115 USA  Icahn Sch Med Mt Sinai, Black Family Stem Cell Inst, New York, NY USA  Icahn Sch Med Mt Sinai, Dept Cell Dev & Regenerat Biol, New York, NY 10029 USA  Icahn Sch Med Mt Sinai, Dept Dermatol, New York, NY 10029 USA  Harvard Med Sch, Massachusetts Gen Hosp Res Inst, Ctr Syst Biol & Dept Radiol, Boston, MA 02115 USA  Harvard Med Sch, Massachusetts Gen Hosp, Cardiovasc Res Ctr, Boston, MA 02115 USA  Univ Hosp Wurzburg, Dept Internal Med 1, Wurzburg, Germany  Westlake Univ, Sch Life Sci, Hangzhou, Peoples R China  CNRS, Inst Genom Fonct, Montpellier, France  GenOway, Lyon, France



a  Wildlife Reproductive Centre, Taronga Conservation Society Australia, Dubbo, NSW, Australia  b  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Geelong, VIC, Australia  c  School of Biological Sciences, The University of Queensland, Brisbane, QLD, Australia  d  Department of Environment and Heritage Protection, Brisbane, QLD, Australia  e  Wildlife Biology Unit, School of Agriculture and Food Sciences, The University of Queensland, Gatton, QLD, Australia  f  Native Species Breeding Program (NSBP), Perth Zoo, South Perth, WA, Australia  g  Graham Centre for Agricultural Innovation & School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW, Australia  h  Department of Biomedical Sciences, University of Veterinary Medicine, Vienna, Austria  i  Wildlife Conservation and Science, Zoos Victoria, Parkville, VIC, Australia  j  Fowlers Gap Arid Zone Research Station, Centre of Ecosystem Science, School of Biological Earth and Environmental Sc



Division of Immunobiology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 2Immunology Graduate Program, Cincinnati Children’s Hospital Medical Center and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 3Department of Infectious Diseases and Microbiology, University of Lübeck, Lübeck, Germany. 4Division of Allergy and Immunology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 5Institute of Nutritional Medicine, University Hospital Schleswig-Holstein, Campus Lübeck, Lübeck, Germany. 6Section on Integrative Physiology and Metabolism, Joslin Diabetes Center, Boston, Massachusetts, USA. 7Institute for Diabetes and Obesity, Helmholtz Diabetes Center and German Center for Diabetes Research (DZD), Helmholtz Zentrum München, Neuherberg, Germany. 8Research Institute for Biomedical Sci

Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol Endocrinol & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Preempt Med & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Dokkyo Med Univ, Saitama Med Ctr, Dept Diabet Endocrinol & Hematol, 2-1-50 Minami Koshigaya, Koshigaya, Saitama 3438555, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol RCAST, Labs Syst Biol & Med LSBM, Tokyo 1538904, Japan  Tokyo Med & Dent Univ, Med Res Inst, Dept Dev & Regenerat Biol, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Gunma Univ, Biosignal Genome Resource Ctr, Inst Mol & Cellular Regulat, Lab Genome Sci, 3-39-15 Showa Machi, Maebashi, Gunma 3718512, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol & Cellular Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Med & Bioregulatory Sci, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan

Helmholtz Diabet Ctr HMGU, Mol Endocrinol, Ingolstadter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, IDO, Ingolstadter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, Klopferspitz 18, D-82152 Martinsried, Germany  Univ Freiburg, Univ Med Ctr, Ctr Chron Immunodeficiency, D-79106 Freiburg, Germany  Univ Freiburg, Fac Biol, D-79106 Freiburg, Germany  Salk Inst Biol Studies, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  HHMI, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  Charite, Cardiovasc & Metab Sci, Robert Rossle Str 10, D-13125 Berlin, Germany  Charite, DZHK German Ctr Cardiovasc Res, Robert Rossle Str 10, D-13125 Berlin, Germany  Max Delbruck Ctr Mol Med Helmholtz Assoc MDC, Berlin Inst Hlth, Robert Rossle Str 10, D-13125 Berlin, Germany  Ludwig Maximilians Univ Munchen LMU, Gene Ctr, Feodor Lynen Str 25, D-81377 Munich, Germany

Rutgers State Univ, Dept Psychol, Piscataway, NJ 08854 USA  Univ Sci & Technol China, CAS Key Lab Brain Funct & Dis, Sch Life Sci, Hefei 230027, Peoples R China  Tongji Univ, Sch Med, Ctr Translat Neurodegenerat & Regenerat Therapy, Shanghai Tenth Peoples Hosp, Shanghai 200072, Peoples R China  Royal Netherlands Acad Arts & Sci, Dept Neuropsychiat Disorders, Netherlands Inst Neurosci, NL-1105 BA Amsterdam, Netherlands  Rutgers Robert Wood Johnson Med Sch, Dept Neurosci & Cell Biol, New Brunswick, NJ 08901 USA  Univ Amsterdam, Brain Plast Grp, Swammerdam Inst Life Sci, Ctr Neurosci, NL-1098 XH Amsterdam, Netherlands  Rutgers State Univ, Dept Anim Sci, Sch Environm & Biol Sci, New Brunswick, NJ 08901 USA  Univ Calif San Francisco, Neurosci Grad Program, San Francisco, CA 94158 USA



Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of In Vivo Pharmacology Services, The Jackson Laboratory, Sacramento, CA, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Institute for Neuroscience, University of Texas at Austin, Austin, TX, USA.  Department of Integrative Biology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA; Department of Neurology, University of Texas at Austin, Austin, TX, USA.  Division of Pharmacology and Toxicology, University of Texas at Austin, Austin, TX, USA.  Department of Psychology, University of Texas at Austin, Austin, TX, USA. Electronic address: curley@utexas.edu.

Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, 94720, USA.  Department of Psychiatry and Behavioral Sciences, University of California, SanFrancisco, San Francisco, CA, 94143, USA.  Department of Radiology & Biomedical Imaging, University of California, San Francisco, San Francisco, CA, 94143, USA.  Department of Psychiatry and Behavioral Sciences, University of California, San Francisco, San Francisco, CA, 94143, USA.  Division of Biostatistics, Department of Population Health Sciences, Weill Cornell Medicine, New York, NY, 10065, USA.  Department of Molecular, Cellular, and Developmental Biology, University of California, Los Angeles, Los Angeles, CA, 90095, USA.  Department of Computer Science, University of Arizona, Tucson, AZ, 85721, USA.  Department of Psychiatry, Columbia University, New York, NY, 10027, USA.  Department of Statistics and Department of Medical Genetics, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.  Canadian Institute for Advance

Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA. graham_diering@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. graham_diering@med.unc.edu.

Amer Univ Beirut, Dept Biochem & Mol Genet, Med Ctr, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Coll Pharm, Omaha, NE 68198 USA  Texas Tech Univ, Hlth Sci Ctr, Dept Pharmaceut Sci, Jerry H Hodge Sch Pharm, Amarillo, TX 79106 USA  Amer Univ Beirut, Dept Biol, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, UNMC Ctr Drug Discovery, Omaha, NE 68198 USA  Amer Univ Beirut, Med Ctr, Neurogenet Program, AUBMC Special Kids Clin,Div Pediat Neurol,Dept Pe, Beirut 11072020, Lebanon  Amer Univ Beirut, Neurogenet Program, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Pediat, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Adolescent Med, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Biochem, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon



Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Omics and Systems Biology, Graduate School of Medical and Dental Sciences, Niigata University, 757 Ichibancho, Asahimachi-dori, Chuo-ku, Niigata 951-8510, Japan.  Institute for Advanced Biosciences, Keio University, 246-2 Mizukami, Kakuganji, Tsuruoka, Yamagata 997-0052, Japan.  Department of Molecular and Cellular Biology, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Biological Sciences, Graduate School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan.  Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan. Electronic address: kubota@bioreg.kyushu-u.ac.jp.

Leiden Univ, Leiden Inst Chem, Dept Mol Physiol, Leiden, Netherlands  Virginia Commonwealth Univ, Dept Pharmacol & Toxicol, Richmond, VA USA  NIAAA, Lab Behav & Genom Neurosci, NIH, Bethesda, MD USA  NIAAA, Lab Physiol Studies, NIH, Bethesda, MD USA  Univ Calgary, Hotchkiss Brain Inst, Calgary, AB, Canada  Leiden Univ, Leiden Acad Ctr Drug Res, Div Syst Biomed & Pharmacol, Analyt Biosci & Metabol, Leiden, Netherlands  Scripps Res Inst, Dept Chem Physiol, La Jolla, CA USA  NIAAA, Lab Cardiovasc Physiol & Tissue Injury, NIH, Bethesda, MD USA  Virginia Polytech Inst & State Univ, Sch Neurosci, Blacksburg, VA 24061 USA  Oncode Inst, Leiden, Netherlands  Leiden Univ, Leiden Inst Chem, Bioorgan Synth, Leiden, Netherlands  Pivot Pk Screening Ctr BV, Oss, Netherlands  F Hoffman La Roche Ltd, Roche Innovat Ctr Basel, Basel, Switzerland  Virginia Commonwealth Univ, Dept Med Chem, Richmond, VA USA

Department of Pathology, University of Michigan, Ann Arbor, MI, United States.  Mary H Weiser Food Allergy Center, University of Michigan, Ann Arbor, MI, United States.  Division of Allergy and Immunology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, University of Michigan, Ann Arbor, MI, United States.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, St. Louis, MO, United States.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI, United States.  Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH, United States.  Division of Immunobiology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Center for Inflammation and Tolerance, Cincinnati Children's Medical Center, Cincinnati, OH, United States.



Helmholtz Ctr Munich HMGU, Inst Diabet & Obes IDO, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Helmholtz Ctr Munich HMGU, Inst Diabet & Canc IDC, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, D-82152 Munich, Germany  HMGU, ICB, Ingolstaedter Landstr 1, D-85764 Munich, Germany  TUM, Dept Informat, Boltzmannstr 3, D-85748 Munich, Germany  TUM, Sch Life Sci Weihenstephan, Maximus Von Imhof Forum 3, D-85354 Munich, Germany  Northwestern Univ, Feinberg Sch Med, Robert H Lurie Comprehens Canc Ctr, Div Endocrinol Metab & Mol Med,Dept Med, Chicago, IL 60611 USA  Jesse Brown VA Med Ctr, Chicago, IL 60612 USA  Tech Univ Muenchen, Sch Life Sci Weihenstephan, Metabol Programming, Gregor Mendel Str 2, D-85354 Munich, Germany

Johns Hopkins Univ, Sch Med, Dept Physiol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Ctr Metab & Obes Res, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pathol, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Pediat, Baltimore, MD 21205 USA  Johns Hopkins Univ, Sch Med, Dept Anesthesiol & Crit Care Med, Baltimore, MD 21205 USA  Univ Maryland, Sch Med, Dept Physiol, Baltimore, MD 21201 USA  Johns Hopkins Univ, Sch Med, Inst Basic Biomed Sci, Baltimore, MD USA  NIDDK, Kidney Dis Branch, NIH, Bethesda, MD 20892 USA  Georgetown Univ, Dept Human Sci, Washington, DC USA  Pfizer Inc, Cambridge, MA USA  NIH, Ctr Sci Review, Bldg 10, Bethesda, MD 20892 USA  Univ Alabama Birmingham, Sch Med, Dept Anesthesiol & Perioperat Med, Birmingham, AL USA

Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada; Robarts Research Institute, Western University, London, ON N6A 5B7, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Evergrande Center for Immunologic Diseases, Harvard Medical School and Brigham and Women's Hospital, Boston, MA 02115, USA.  Robarts Research Institute, Western University, London, ON N6A 5B7, Canada; Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Laboratoire d'Immunologie and INSERM U932, PSL University, Institut Curie, 75248 Paris Cedex 5, France.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada; Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada; 



Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Ecology, Swedish University of Agricultural Sciences, Almas Ale 8, 75007, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department Sensory and Sensorimotor Systems, Max Planck Institute for Biological Cybernetics, Max-Planck-Ring 8, 72076, Tubingen, Germany.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland.  Department of 

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Univ, Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Swiss Fed Inst Technol, Inst Mol Hlth Sci, CH-8093 Zurich, Switzerland  Natl Taiwan Univ, Coll Med, Dept Biomed Engn, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Engn, Taipei 100, Taiwan  Rockefeller Univ, Electron Microscopy Resource Ctr, New York, NY 10065 USA  Howard Hughes Med Inst, Janelia Res Campus, Ashburn, VA 20147 USA  Harvard Med Sch, Joslin Diabet Ctr, Sect Integrat Physiol & Metab, Boston, MA 02215 USA  Natl Taiwan Univ Hosp, Dept Dermatol, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Taipei 100, Taiwan  Natl Taiwan Univ, Res Ctr Dev Biol & Regenerat Med, Taipei 100, Taiwan  Natl Taiwan Univ, Coll Med, Grad Inst Clin Med, Taipei 100, Taiwan  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA.  Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA; Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Kresge Hearing Research Institute and Department of Otolaryngology - Head and Neck Surgery, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: adae@umich.edu.

Oak Ridge Institute for Science and Education, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Cardiopulmonary Immunotoxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Neuroendocrine Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Reproductive and Developmental Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, 75 Francis St, Boston, MA 02115 USA  Harvard Med Sch, Brigham & Womens Hosp, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Stanford Univ, Dept Pathol, Stanford, CA 94305 USA  MIT, Howard Hughes Med Inst, Dept Biol, Cambridge, MA USA  MIT, Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Ohio State Univ, Dept Neurol, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Comprehens Canc Ctr, Pelotonia Inst Immunooncol, Columbus, OH 43210 USA  Polish Acad Sci, Inst Phys Chem, Int Eye Res, Warsaw, Poland  Westlake Univ, Sch Life Sci, Key Lab Growth Regulat & Translat Res Zhejiang Pr, Hangzhou, Peoples R China  Westlake Lab Life Sci & Biomed, Hangzhou, Peoples R China  Inst Basic Med Sci, Westlake Inst Adv Study, Lab Syst Immunol, Hangzhou, Peoples R China  Genentech Inc, 1 DNA Way, San Francisco, CA 94080 USA  Sunnybrook 

Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA.  Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism, Joan and Sanford I. Weill Department of Medicine, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Department of Medicine, Division of Endocrinology, Stanford University, Stanford, CA, USA; VA Palo Alto Health Care System, Palo Alto, CA 94305, USA.  Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA; Department of Bioengineering, Stanford University, Stanford, CA 94305, USA; Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA; Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism



Departments of Endocrinology, Diabetes and Metabolism, Fujita Health University Graduate School of Medicine, Toyoake 470-1192, Japan.  Department of Endocrinology, Hekinan City Hospital, Hekinan 447-8502, Japan.  Department of Clinical Oncology and Chemotherapy, Nagoya University Hospital, Nagoya 466-8550, Japan.  Department of Endocrinology, Research Institute of Environmental Medicine, Nagoya University, Nagoya 464-8601, Japan.  Department of Endocrinology, Nagoya University Graduate School of Medicine, Nagoya 466-8550, Japan.  Division of Diabetes, Department of Internal Medicine, Aichi Medical University School of Medicine, Nagakute 480-1195, Japan.  The Division of Diabetes, Clinical Nutrition and Endocrinology, Kansai Electric Power Hospital, Osaka 553-0003, Japan.  Yutaka Seino Distinguished Center for Diabetes Research, Kansai Electric Power Medical Research Institute, Kobe 650-0047, Japan.  Department of Diabetes, Endocrinology and Metabolism, Gifu University Graduate School of Medicine, Gifu 501-119

VIB, VIB Ctr Inflammat Res, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9052 Ghent, Belgium  Univ Eastern Finland, Inst Biomed, Kuopio 70210, Finland  Univ Ghent, Dept Basic & Appl Med Sci, B-9000 Ghent, Belgium  Vrije Univ Brussel VUB, Liver Cell Biol Res Grp, B-1090 Brussels, Belgium  Inst Gulbenkian Ciencias, P-2780156 Oeiras, Portugal  Friedrich Schiller Univ, Jena Univ Hosp, Dept Anesthesiol & Intens Care Med, D-07743 Jena, Germany  Jena Univ Hosp, Inst Infect Dis & Infect Control, Dept Anesthesiol & Intens Care Med, D-07749 Jena, Germany  Jena Univ Hosp, Ctr Sepsis Control & Care, D-07749 Jena, Germany  Katholieke Univ Leuven, Dept Oncol, Lab Angiogenesis & Vasc Metab, VIB Ctr Canc Biol,VIB, B-3000 Leuven, Belgium  Katholieke Univ Leuven, Leuven Canc Inst LKI, VIB, VIB Ctr Canc Biol, B-3000 Leuven, Belgium  Aarhus Univ, Dept Biomed, Lab Angiogenesis & Vasc Heterogene, DK-8000 Aarhus, Denmark  Sun Yat Sen Univ, Zhongshan Ophthalm Ctr, State Key Lab Ophthalmol, Guangzhou, Guangdong, Peoples

Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Division of Cancer Pathophysiology, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Cellular Function Analysis, Research Promotion Headquarters, Fujita Health University, 1-98 Dengakugakubo, Kutsukake-Cho, Toyoake, Aichi, 470-1192, Japan.  Institute for Advanced Life Sciences, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Laboratory of Biofunctional Science, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Department of Immune Medicine, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 14

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  MIT, Dept Biol, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Dermatol, Cutaneous Biol Res Ctr, Charlestown, MA USA  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Univ Fed Minas Gerais, Inst Biol Sci, Belo Horizonte, MG, Brazil  Boston Childrens Hosp, Stem Cell Program, Boston, MA USA  Boston Childrens Hosp, Div Hematol Oncol, Boston, MA USA  Harvard Med Sch, Dana Farber Canc Inst, Boston, MA 02115 USA  Howard Hughes Med Inst, Chevy Chase, MD USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pharmacol, CRID, Ribeirao Preto, Brazil



Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Laboratoire d'Ethologie Experimentale et Comparee, LEEC, Universite Sorbonne Paris Nord, UR 4443, 93430 Villetaneuse, France. Electronic address: cedric.zimmer@univ-paris13.fr.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Cornell Lab of Ornithology, Ithaca, NY 14850, USA.  Department of Biology, Franklin and Marshall College, Lancaster, PA 17604, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA; Department of Biology, University of Oklahoma, Norman, OK 73019, USA.  Biological Sciences, University of Alaska Anchorage, Anchorage, AK 99508, USA.  Department of Biological Sciences, Towson University, Towson, MD 21252, USA.

Consejo Nacl Invest Cient & Tecn, CCT CENPAT, Ctr Estudio Sistemas Marinos CESIMAR, Blvd Brown 2915,U9120ACV, Puerto Madryn, Chubut, Argentina  Oregon State Univ, Marine Mammal Inst, Dept Fisheries & Wildlife, Geospatial Ecol Marine Megafauna Lab, 2030 SE Marine Sci Dr, Newport, OR 97365 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Univ Nacl Patagonia, Blvd Brown 3150,U9120ACV, Puerto Madryn, Chubut, Argentina  Alfred Wegener Inst, Chem Okol, Helmholtz Zentrum Polar & Meeresforsch, Handelshafen 12, D-27570 Bremerhaven, Germany  George Mason Univ, 1500 Remount Rd, Front Royal, VA 22630 USA  Smithsonian Mason Sch Conservat, 1500 Remount Rd, Front Royal, VA 22630 USA  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376,U9120ACV, Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Karen C Drayer Wildlife Hlth Ctr, Sch Vet Med, 1089 Vet Med Dr,VM3B Ground Floor, Davis, CA 95616 USA  No Arizona Univ, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86011 USA



University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy. Electronic address: silvia.franzellitti@unibo.it.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy.  Department of Environmental Science, Baylor University, Waco, TX 76798, USA.  Department of Chemistry and Biochemistry, Baylor University, Waco, TX 76798, USA.  University of Bologna, Interdepartment Centre for Environmental Science Research, via S. Alberto 163, 48123 Ravenna, Italy; University of Bologna, Department of Biological, Geological, and Environmental Sciences, via Selmi 3, 40100 Bologna, Italy.



Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Centre de Recherches en Cancerologie de Toulouse (CRCT), INSERM Unite Mixte de Recherche UMR-1037, CNRS Equipe de Recherche Labellisee ERL5294, Universite de Toulouse, Toulouse, France.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Computational Chemistry, Janssen Research & Development, Janssen Pharmaceutica N. V., Turnhoutseweg 30, B-2340, Beerse, Belgium.  Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. Felix.Busque@uab.cat.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Bioinformatics, ESCI-Universitat Pompeu Fabra, Passeig Pujades 1, 08003, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Centre de Recherches Sur La Cognition Animale (CRCA), Centre de Biologie Integrative, 9 (CBI), Universite de Toulouse, CNRS, Toulouse, France. je

Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, Saint Louis, MO 63110.  International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDRB), Dhaka, Bangladesh.  Institute of Anatomy, Medical Faculty, University Duisburg-Essen, 45147 Essen, Germany.  Department of Medicine, Division of Infectious Diseases, Washington University School of Medicine, St. Louis, MO 63110; jflecken@wustl.edu.  Molecular Microbiology and Microbial Pathogenesis Program, Division of Biology and Biomedical Sciences, Washington University School of Medicine, St. Louis, MO 63110.  Medicine Service, Veterans Affairs Medical Center, St. Louis, MO 63106.

Shanghai Diabetes Institute, Shanghai Key Laboratory of Diabetes Mellitus, Shanghai Clinical Centre for Diabetes, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical Research Center, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Department of Bariatric and Metabolic Surgery, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Institute of Metabolism and Regenerative Medicine, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Shanghai Key Laboratory of Regulatory Biology, Institute of Biomedical Sciences and School of Life Sciences, East China Normal University, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center & Shangh



1Department of Molecular and Cellular Pharmacology, 2Interdisciplinary Stem Cell Institute, 3Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 4Bayer AG, Pharmaceuticals, Cardiology Research, Pharma Research Center, 42096 Wuppertal, Germany. 5Institute of Pharmacy, University Halle-Wittenberg, Halle, Germany. 6Interdisciplinary Stem Cell Institute, Department of Pediatrics, Division of Cardiology, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 7Department of Anesthesia, Critical Care and Pain Medicine, Anesthesia Center for Critical Care Research, Massachusetts General Hospital, Boston, Massachusetts, USA. 8Department of Pharmacology, Hannover Medical School, 30625 Hannover, Germany. 9Interdisciplinary Stem Cell Institute, Department of Medicine, Division of Cardiology, Vascular Biology Institute, Peggy and Harold Katz Family Drug Discovery Center, University of Miami Leonard M. Mill

IIS Fdn Jimenez Diaz, Vasc Res Lab, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy & Immunol, Avda Reyes Catolicos 2, Madrid 28040, Spain  IIS Fdn Jimenez Diaz, Dept Allergy, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Cardiovasc CIB, Madrid, Spain  Copenhagen Univ Hosp, Gentofte Hosp, Allergy Clin, Hellerup, Denmark  Univ Politecn Madrid, Ctr Plant Biotechnol & Genom UPM INIA, Madrid, Spain  ARADyAL Network RD16 0006 0003, Madrid, Spain  Alfonso X El Sabio Univ, Hosp Cent Cruz Roja, Fac Med, Allergy Unit,Allergoanaesthesia Unit, Madrid, Spain  ARADyAL Network RD16 0006 0033, Madrid, Spain  Hosp Univ Guadalajara, Allergy Unit, Guadalajara, Spain  ARADyAL Network RD16 0006 0023, Madrid, Spain  ARADyAL Network RD16 0006 0013, Madrid, Spain

Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA.  Department of Community Health Sciences, King Saud University, Riyadh, Saudi Arabia.  Kellogg Eye Center, University of Michigan, Ann Arbor, MI, 48105, USA.  Department of Pathology, University of Tennessee Medical Center, Knoxville, TN, 37920, USA.  Department of Pathology, University of Alabama at Birmingham, Birmingham, AL, USA.  Tennessee Agricultural Experiment Station, University of Tennessee Institute of Agriculture, Knoxville, TN, 37996-0840, USA.  Graduate School of Genome Science and Technology, University of Tennessee, Knoxville, TN, 37996-0840, USA.  Department of Nutrition, Oklahoma State University, Stillwater, OK, 74078, USA.  Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA. abettaie@utk.edu.  Graduate School of Genome Science and Technology, Universi



Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  KI for Health Science and Technology (KIHST), Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Internal Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  BK21 Four Project, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  Graduate School of Nanoscience and Technology, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Pathology, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  Institute of Tissue Regeneration, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  eylee@sch.ac.kr.

Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; M2rlab-XCELL, 28010 Madrid, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain.  Servicio de Anatomia Patologica, CDB, Hospital Clinic, 08036 Barcelona, Spain.  Nefrologia i Trasplantament Renal, Hospital Clinic, Universidad de Barcelona, 08036 Barcelona, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; CIBER-BBN, Networking Center on Bioengineering, Biomaterials and Nanomedicine,

Univ Texas MD Anderson Canc Ctr, Dept Mol & Cellular Oncol, 1515 Holcombe Blvd,Unit 108, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Expt Therapeut, Div Canc Med, Houston, TX 77030 USA  Univ Texas Hlth Sci Ctr Houston, McGovern Med Sch, Dept Biochem & Mol Biol, Houston, TX 77030 USA  Baylor Coll Med, Adv Technol Core, Houston, TX 77030 USA  Baylor Coll Med, Dept Mol & Cell Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Syst Biol, Grad Sch Biomed Sci, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Grad Sch Biomed Sci, Program Canc Biol, Houston, TX 77030 USA  China Med Univ, Grad Inst Canc Biol, Taichung, Taiwan  China Med Univ, Ctr Mol Med, Taichung, Taiwan  Univ Texas MD Anderson Canc Ctr, Div Internal Med, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNAs, Houston, TX 77030 USA

The Center for Cell Clearance, University of Virginia, Charlottesville, VA, USA; Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA, USA; Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Preemptive Food Research Center (PFRC), Gifu University Institute for Advanced Study, Gifu, Japan. Electronic address: Sho.Morioka@virginia.edu.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Department of Parasitology and Infectious Diseases, Gifu University Graduate School of Medicine, Gifu, Japan.  Division of Immunobiology, Department of Pathology and Immunology, W

Kuju Agricultural Research Center, Graduate School of Agriculture, Kyushu University, Oita, 878-0201, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan. hirokuni.miyamoto@riken.jp.  Japan Eco-Science (Nikkan Kagaku) Co., Ltd., Chiba, 260-0034, Japan. hirokuni.miyamoto@riken.jp.  Sermas, Co., Ltd., Chiba, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN BioResource Research Center, Ibaraki, 305-0074, Tsukuba, Japan.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan.  RIKEN Center for Sustainable Resource Science, Yokohama, Kanagawa, 230-0045, Japan.  Research Center for Agricultural Information Technology, National Agriculture and Food Research Organization, Tsukuba, Ibaraki, 305-0856, Japan.  Sermas, Co., Ltd., Chiba, 271-8501, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan.  Japan Eco-Science (Nikkan Ka



Tohoku Univ, Div Clin Pharmacol & Therapeut, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Nephrol Endocrinol & Vasc Med, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Dept Integrat Genom, Tohoku Med Megabank Org, Sendai, Miyagi 9808573, Japan  Kyushu Univ, Innovat Ctr Med Redox Nav, Fukuoka 8128582, Japan  Tohoku Univ, Dept Community Med Support, Tohoku Med Megabank Org, Div Fetomaternal Med Sci, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Oncol Pharm Practice & Sci, Grad Sch Pharmaceut Sci, Sendai, Miyagi 9808578, Japan  Tohoku Univ, Div Integrat Renal Replacement Therapy, Grad Sch Med, Sendai, Miyagi 9808574, Japan  Tohoku Univ, Div Med Sci, Grad Sch Biomed Engn, Sendai, Miyagi 9808574, Japan  Shubun Univ, Ichinomiya 4910938, Japan

Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia pdwinte@emory.edu.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Wallace H Coulter Department of Biomedical Engineering, Emory University School of Medicine, Atlanta, Georgia.  Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.

School of Biomedical Sciences and Engineering, South China University of Technology, Guangzhou International Campus, Guangzhou, 511442, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    National Engineering Research Center for Tissue Restoration and Reconstruction, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Guangdong Provincial Key Laboratory of Biomedical Engineering, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Key Laboratory of Biomedical Materials and Engineering of the Ministry of Education, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang

Univ Virginia, Robert Berne Cardiovasc Res Ctr, Ctr Skeletal Muscle Res, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Mol Physiol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biol Phys, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biomed Engn, Charlottesville, VA USA  Univ Virginia, Dept Surg, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  Cent S Univ, Xiangya Hosp, Dept Cardiol, 87 Xiangya Rd, Changsha 410008, Hunan, Peoples R China  Dalian Med Univ, Dept Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Dalian Med Univ, Inst Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Nanjing Med Univ, Affiliate Hosp 1, Dept Infect Dis, 300 Guangzhou Rd, Nanjing 210029, Jiangsu, Peoples R China  Natl Jewish Hlth, Dept Med, Div Pulm Med, Denver, CO USA



Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand.  Charoen Pokphand Foods Public Company Limited, Bangkok, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand.  Intervet (Thailand) Ltd., South Sathorn Rd., Yannawa, Sathorn, Bangkok, 10120, Thailand.  Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330, Thailand; Centre of Excellence in Swine Reproduction, Chulalongkorn University, Bangkok, 10330, Thailand. Electronic address: Padet.t@chula.ac.th.

Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Graduate Institute of Clinical Medical Sciences, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Department of Anesthesiology, Chang Gung Memorial Hospital, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Chinese Herbal Medicine Research Team, Healthy Aging Research Center, Chang Gung University, Taoyuan 333, Taiwan.  School of Pharmacy, College of Pharmacy, China Medical University, Taichung 404, Taiwan; Chinese Medicine Research and Development Center and Center for Molecular Medicine, China Medical University Hospital, Taichung 404, Taiwan.  Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung 807, Taiwan; Cancer Center, Kaohsiung Medical University Hospital



Instituto de Investigacion Sanitaria Gregorio Maranon, Madrid, Spain.  CIBER de Salud Mental (CIBERSAM), Madrid, Spain.  Department of Pharmacology and Toxicology, School of Medicine, Universidad Complutense (UCM), IIS Imas12, IUIN, Madrid, Spain.  Neuropsychopharmacology and Psychobiology Research Group, Psychobiology Area, Department of Psychology, Universidad de Cadiz, Puerto Real (Cadiz), Spain.  Instituto de Investigacion e Innovacion en Ciencias Biomedicas de Cadiz, INiBICA, Hospital Universitario Puerta del Mar, Cadiz, Spain.  Departamento de Bioingenieria e Ingenieria Aeroespacial, Universidad Carlos III de Madrid, Leganes, Spain.  Centro Nacional de Investigaciones Cardiovasculares, CNIC, Madrid, Spain.  High Performance Research Group in Physiopathology and Pharmacology of the Digestive System (NeuGut), University Rey Juan Carlos (URJC), Alcorcon, Spain.

Chitkara College of Pharmacy, Chitkara University, Rajpura, Punjab, India.  School of Health Sciences & Technology, University of Petroleum and Energy Studies, Bidholi 248007, Dehradun, Uttarakhand, India.  Department of Pharmacology, Bromatology and Toxicology, Faculty of Pharmacy and Biochemistry, Universidad Nacional Mayor de San Marcos, Lima, Peru.  E-Health Research Center, Universidad de Ciencias y Humanidades, Lima, Peru.  Pharmacy Practice Research Unit, Clinical Pharmacy Department, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Department of Pharmaceutical Chemistry and Pharmacognosy, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Substance Abuse and Toxicology Research Center, Jazan University, Jazan, Saudi Arabia.  Department of Pharmacy Practice, Faculty of Pharmacy, Jazan University, P.O. Box 114-45124, Jazan, Saudi Arabia.  Department of Biology, College of Science, Princess Nourah bint Abdulrahman University, P.O. Box 84428, Riyadh 11671, Saudi Arabia.  Department o

Harvard Med Sch, Massachusetts Gen Hosp, Dept Obstet & Gynecol, Vincent Ctr Reprod Biol, Boston, MA 02114 USA  Univ Nebraska Med Ctr, Dept Obstet & Gynecol, Olson Ctr Womens Hlth, Omaha, NE 68198 USA  Huazhong Agr Univ, Coll Anim Sci & Vet Med, Wuhan 47000, Peoples R China  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Dept Pathol & Microbiol, Omaha, NE 68198 USA  Heartland Ctr Reprod Med, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, Munroe Meyer Inst, Omaha, NE 68198 USA  Chinese Acad Sci, Inst Zool, Key Lab Anim Ecol & Conservat Biol, Beijing 100101, Peoples R China  Wenzhou Univ, Coll Life & Environm Sci, Wenzhou 325035, Peoples R China  Univ Nebraska Med Ctr, Biochem & Mol Biol, Omaha, NE 68198 USA  Univ Penn, Dept Obstet & Gynecol, Philadelphia, PA 19104 USA

School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: stecot@arizona.edu.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA; Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, AZ 85721, USA.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: Juliana.dixon@utsouthwestern.edu.  Centre ValBio, Ranomafana, Ifanadiana, Madagascar.  Department of Zoology and Animal Biodiversity, University of Antananarivo, Antananarivo, Madagascar.  Institute of Evolutionary Biology (IBE-UPF CSIC), Barcelona, Spain.  PhD programs in Anthropology and Biology, The Graduate Center of the City University 



State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of Public Health, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China. Electronic address: huangboxiannj@163.com.  Clinical Research Center for Reproduction and Genetics in Hunan Province, Reproductive and Genetic Hospital of CITIC-Xiangya, Changsha, China. Electronic address: tanyueqiu@csu.edu.cn.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of P

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA. Helen.Chmura@usda.gov.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith, Missoula, MT, 59801, USA. Helen.Chmura@usda.gov.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester, M13 9PT, UK.  Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Northern Arizona University, Department of Biological Sciences, 227 Building 21, 617S Beaver, Flagstaff, AZ, 86011, USA.  Department of Physiology, Anatomy, and Genetics, Le Gros Clark Building, University of Oxford, South Parks Road, Oxford, OX1 3QX, UK.  Department of Biology, Colorado State University, 1878 Campus Delivery, Fort Collins, CO, 80523, USA.

Univ Zaragoza, GENUD Res Grp, Inst Invest Sanitaria Aragon IIS Aragon, Zaragoza 50013, Spain  Hosp Clin Univ Lozano Blesa, Unidad Endocrinol Pediat, Zaragoza 50009, Spain  Inst Agroalimentario Aragon IA2, Zaragoza 50013, Spain  Inst Salud Carlos III, Ctr Invest Biomed Red Fisiopatol Obesidad & Nutr, Madrid 28029, Spain  Univ Granada, Ctr Invest Biomed, Inst Nutr & Tecnol Alimentos, Dept Bioquim & Biol Mol 2, Granada 18016, Spain  Complejo Hosp Univ Santiago, Inst Invest Sanitaria Santiago Compostela IDIS, Grp Invest Nutr Pediat, Unidad Gastroenterol Hepatol & Nutr Pediat, Santiago De Compostela 15706, Spain  Inst Maimonides Invest Biomed Cordoba IMIBIC, Hosp Univ Reina Sofia, Unidad Metabol & Invest Pediat, Cordoba 14071, Spain  Complejo Hosp Univ Granada, Inst Invest Biosanitaria IBS GRANADA, Granada 18014, Spain  Univ Santiago de Compostela, Unidad Invest Nutr Crecimiento & Desarrollo Human, Santiago De Compostela 15706, Spain

Rosalind and Morris Goodman Cancer Institute , Montreal, Canada.  Department of Physiology, McGill University, Montreal, Canada.  Department of Medicine, Division of Experimental Medicine, McGill University, Montreal, Canada.  Department of Human Genetics, McGill University, Montreal, Canada.  Department of Microbiology and Immunology, McGill University, Montreal, Canada.  McGill University Research Centre on Complex Traits , Montreal, Canada.  Department of Experimental Surgery, McGill University, Montreal, Canada.  Department of Pathology, Faculty of Medicine, McGill University, Montreal, Canada.  Laboratory of Biochemical Genetics and Metabolism, Rockefeller University, New Nork, NY, USA.  Department of Medicine (retired), Weill Cornell Medical College, New York, NY, USA.  Department of Surgery, McGill University Health Centre, Montreal, Canada.

Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Expt & Translat Genet,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Gastroenterol Hepatol & Nutr,Dept Pediat, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Childrens Mercy Hosp, Div Clin Pharmacol & Therapeut Innovat,Dept Pedia, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed Sci, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Dept Biomed & Hlth Informat, 2411 Holmes,M5-128, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Biol Sci, Div Cell Biol & Biophys, Kansas City, MO 64108 USA  Univ Missouri Kansas City, Sch Med, Univ Kansas Liver Ctr, Kansas City, MO 64108 USA

Hosp Clin Barcelona, Inst Invest Biomed August Pi & Sunyer IDIBAPS, Ctr Invest Biomed Red Salud Mental CIBERSAM, Dept Psychiat & Psychol, Barcelona, Spain  UB, Fac Med, Dept Med, Barcelona, Spain  UB, Inst Neurosci, Barcelona, Spain  Hosp del Mar, CIBERSAM, Dept Radiol, MRI Res Unit,G21, Barcelona, Spain  Univ Barcelona, Ctr Invest Biomed Red Enfermedades Hepat & Digest, IDIBAPS, Hosp Clin,Liver Unit, Barcelona, Spain  Univ Complutense Madrid, CIBERSAM, Dept Farmacol & Toxicol, Fac Med,IUINQ,Imas12, Madrid, Spain  Univ Autonoma Barcelona, Grp Recerca Hepatol, Liver Sect,FIMIM, Hosp del Mar, Parc Salut Mar, Barcelona, Spain  INRA, Lab Nutr & Integrat Neurobiol NutriNeuro, UMR 1286, F-33076 Bordeaux, France  Univ Bordeaux, Lab Nutr & Integrat Neurobiol NutriNeuro, F-33076 Bordeaux, France



Keio Univ, Sch Med, Dept Internal Med, Div Gastroenterol & Hepatol,Shinjuku Ku, 35 Shinanomachi, Tokyo 1608582, Japan  Natl Def Med Coll, Dept Internal Med, Div Gastroenterol & Hepatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tokyo, Grad Sch Pharmaceut Sci, Bunkyo Ku, Tokyo 1130033, Japan  Nara Inst Sci & Technol, Complex Mol Syst Lab, Takayama Cho, Ikoma, Nara 6300192, Japan  Showa Pharmaceut Univ, Lab Drug Design & Med Chem, 3-3165 Higashi Tamagawagakuen, Machida, Tokyo 1948543, Japan  Natl Def Med Coll, Res Inst, Div Environm Med, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Chiba Univ, Grad Sch Med, Dept Adv Aging Med, Chuo Ku, 1-8-1 Inohana, Chiba 2608670, Japan  Saitama Med Univ, Dept Endocrinol & Diabet, Moroyama, Saitama 3500495, Japan  Nippon Med Sch, Grad Sch Med, Dept Physiol, Bunkyo Ku, 1-25-16 Nezu, Tokyo 1138602, Japan  Natl Def Med Coll, Dept Internal Med, Div Cardiol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Int Univ Hlth & Welf, Grad Sch, Minato Ku, 1-24-1 Minami Aoyama

Satya Prakash Mohapatra  Contract Teaching Faculty,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College,  Mumbai, India  SD Ingole  Professor and Head,  Maharashtra Animal and Fishery  Sciences University, Bombay  Veterinary College, Mumbai,  Maharashtra, India  SV Bharucha  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai 400 012 India  AS Nagvekar  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra  India  PM Kekan  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India  SD Kharde  Assistant Professor, Maharashtra  Animal and Fishery Sciences  University, Bombay Veterinary  College, Mumbai, Maharashtra,  India



Univ Iowa, Dept Psychol & Brain Sci, W311 Seashore Hall, Iowa City, IA 52242 USA  Univ Miami, Dept Psychol, Coral Gables, FL 33124 USA  Univ Michigan, Dept Anesthesiol, Ann Arbor, MI 48109 USA  Univ Michigan, Chron Pain & Fatigue Res Ctr, Ann Arbor, MI 48109 USA  Univ Miami, Miller Sch Med, Dept Med, Diabet Res Inst,Div Endocrinol Diabet & Metab, Coral Gables, FL 33124 USA  Washington Univ, Sch Med, Dept Obstet & Gynecol, Div Gynecol Oncol, St Louis, MO 63110 USA  Univ Iowa, Dept Obstet & Gynecol, Div Gynecol Oncol, Iowa City, IA 52242 USA  Univ Iowa, Holden Comprehens Canc Ctr, Iowa City, IA 52242 USA  Univ Calif Los Angeles, David Geffen Sch Med, Oncol & Mol Biol Inst, Dept Med,Div Hematol, Los Angeles, CA 90024 USA  Univ Texas MD Anderson Canc Ctr, Dept Gynecol Oncol, Canc Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNA, Houston, TX 77030 USA

Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan.  Research Committee on Iodine-Related Health Problems, Foundation for Growth Science, Tokyo, 113-0033, Japan.  Laboratory of Functional Anatomy, Department of Life Sciences, School of Agriculture, Meiji University, Kanagawa, 214-8571, Japan.  Laboratory of Vaccine Materials, Center for Vaccine and Adjuvant Research and Laboratory of Gut Environmental System, Collaborative Research Center for Health and Medicine, National Institutes of Biomedical Innovation, Health and Nutrition, Osaka, 567-0085, Japan.  Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan. hase-kj@pha.keio.ac.jp.  The Institute of Fermentation Sciences (IFeS), Faculty of Food and Agricultural Sciences, Fukushima University, Kanayagawa, Fukushima, 960-1296, Japan. hase-kj@pha.keio.ac.jp.  International Research and Development Centre for Mucosal Vaccines, The Institute of Medical Science, The Uni



Univ Complutense, Dept Quim Ciencias Farmaceut, Fac Farm, Grp Biotransformac, Madrid 28040, Spain  Univ Complutense, Fac Farm, Dept Fisiol, Madrid 28040, Spain  Univ Complutense, Inst Univ Invest Neuroquim, Fac Med, Dept Bioquim & Biol Mol, Madrid 28040, Spain  Campus Excelencia Internacional CEI Moncloa, Madrid, Spain  Ctr Invest Biomed Red Enfermedades Neurogenerat C, Madrid, Spain  Inst Ramon & Cajal Invest Sanitaria IRYCIS, Madrid, Spain  Inst Invest Sanitaria Hosp Univ La Princesa, Hosp Univ Santa Cristina, Unidad Invest, Madrid, Spain  Univ Rey Juan Carlos, Fac Ciencias La Salud, Dept Ciencias Basicas La Salud, Area Farmacol & Nutr,Unidad Asociada I D i Al CSI, Avda Atenas S-N, Madrid 28922, Spain  Univ La Laguna, Dept Bioquim Microbiol Biol Celular & Genet, Santa Cruz de Tenerife, Spain  Grp Biotransformac, Barcelona, Spain



Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, St. Louis, MO 63110, USA    Center for Species Survival, Smithsonian National Zoo and Conservation Biology Institute, Front Royal, VA 22630, USA    North of England Zoological Society, Chester Zoo, Upton by Chester CH2 1LH, UK    National Museum of Natural History, Smithsonian Institution, Washington, DC 20560, USA    Smithsonian Global Health Program, Smithsonian National Zoo and Conservation Biology Institute, Washington, DC 20008, USA    Department of Epidemiology of Microbial Disease, Yale School of Public Health, New Haven, CT 06520, USA    Veterinary Initiative for Endangered Wildlife, Bozeman, MT 59715, USA    Department of Anthropology, The Ohio State University, Columbus, OH 43210, USA    College of Public Health, The Ohio State University, Columbus, OH 43210, USA    Department of Clinical Sciences, Colorado State University, Fort Collins, CO 80523, USA    Wildlife Health Sciences, Smithsonian National Zoo and Conservation Biology I

BioCritic, Group for Biomedical Research in Critical Care Medicine, 47005 Valladolid, Spain.  Department of Medicine, Dermatology and Toxicology, Universidad de Valladolid, 47005 Valladolid, Spain.  Research Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Centro de Investigacion Biomedica en Red de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, 28029 Madrid, Spain.  Institute of Health Sciences of Castile and Leon (IECSCYL), 42002 Soria, Spain.  Radiology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Gastroenterology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Anesthesiology and Critical Care Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Department of Surgery, Faculty of Medicine, Universidad de Valladolid, 47005 Valladolid, Spain.  Department of Physiology, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, 48940 Leioa, Spain.  Biocruce



Department of Psychology, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Department of Biological Sciences, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Neuroscience Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  The Center for Life Sciences Research, The University at Albany-SUNY, Life Sciences, Albany, NY, United States.  Institute of Arctic Biology, University of Alaska-Fairbanks, Fairbanks, AK, United States.  Department of Chemistry, University of Alaska-Fairbanks, Fairbanks, AK, United States.  IDeA Network of Biomedical Excellence (INBRE), University of Alaska-Fairbanks, Fairbanks, AK, United States.  Comprehensive Neuropsychological Services, Albany, NY, United States.  Department of Cognitive Science, Rensselaer Polytechnic Institute, Troy, NY, United States.

Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: iavicoli.ivo@rm.unicatt.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: veruscka@email.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: lfontana73@yahoo.it.  Epidemiology Unit, Occupational Medicine Department, Research Division, Italian Workers' Compensation Authority (INAIL), Via Alessandria, 220/E, 00198 Rome, Italy. Electronic address: a.marinaccio@inail.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: bergamaschi@rm.unicatt.it.  Department of Public Health, Environmental Health Sciences, University of Massachusetts, Morrill I, N344, Amherst, MA 01003, USA. Electronic address: edwardc@schoolph.umass.edu.

Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Angiol, Cardiovasc Res Lab, D-40225 Dusseldorf, Germany  Univ Reading, Dept Nutr, Reading RG6 6AP, Berks, England  UCL, Bloomsbury Inst Intens Care Med, London WC1E 6BT, England  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, Southampton SO16 6YD, Hants, England  Inst Life Sci, Southampton SO16 6YD, Hants, England  Slovak Acad Sci, Ctr Mol Med, Bratislava 83101, Slovakia  Wake Forest Univ, Dept Chem, Winston Salem, NC 27109 USA  Univ Warwick, Dept Chem, Coventry CV4 7AL, W Midlands, England  Bruker UK Ltd, Coventry CV4 9GH, W Midlands, England  Nagoya City Univ, Grad Sch Pharmaceut Sci, Dept Organ & Med Chem, Nagoya, Aichi 4678603, Japan  Natl Inst Oncol, Dept Mol Immunol & Toxicol, H-1122 Budapest, Hungary  NCI, Leidos Biomed Res Inc, Frederick, MD 21702 USA  NCI, Frederick, MD 21702 USA  Univ St Andrews, Sch Med, St Andrews KY16 9AJ, Fife, Scotland

Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan.  Department of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Asclepiumm Taiwan Co. Ltd., New Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan; National Institute of Cancer Research, National Health Research Institutes, Tainan 704, Taiwan.  Department of Surgery, Chang Gung Memorial Hospital, Chang Gung University, Taoyuan, Taiwan.  Genomics Research Center, Academia Sinica, Taipei, Taiwan.  Senhwa Biosciences, Inc., Taiwan R.O.C.  Institute of Biopharmaceutical Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan. Electronic address: yeusu@nycu.edu.tw.  Department of Oncology, Taipei Veterans Gener

Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN Institute of Microbes and Infections, Shanghai 200052, China. Electronic address: haipengliu@tongji.edu.cn.  Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN 

The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China.  University of Chinese Academy of Sciences, Beijing, 100049, China.  Shanghai Institute for Advanced Immunochemical Studies, and School of Life Science and Technology, Shanghai Tech University, Shanghai, 200031, China.  School of Chinese Materia Medica, Nanjing University of Chinese Medicine, Nanjing, 210023, China.  The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China. hljiang@simm.ac.cn.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China. hljiang@simm.ac.cn.  University of Chinese Academy of Sci

Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Molecular and Translational Science, Monash University, Clayton, Victoria 3800, Australia.  The Department of Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Turabah 29179, Saudi Arabia.  Integrated DNA Technologies Inc., Coralville, IA 52241, USA.  Department of Immunology and Infectious Diseases, John Curtin School of Medical Research, Australian National University, Canberra, ACT 2601, Australia.  Centre for Personalised Immunology, John Curtin School of Medical Research, Australian National University, Canberra, ACT, 2601, Australia.  Ritchie Centre, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Obstetrics and Gynaecology, Monash University, Clayton, Victoria 3800, Australia.  Australian Regenerative Medicine Institute, Monash University, Clayton, Victoria 3800, Australia.  Centre for Molecu

Tongji Univ, Shanghai Pulm Hosp, Shanghai Key Lab TB, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai 200072, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai 200433, Peoples R China  Chinese Acad Sci, Shanghai Inst Biochem & Cell Biol, CAS Ctr Excellence Mol Cell Sci,Univ Chinese Acad, Shanghai Key Lab Mol Androl,State Key Lab Cell Bi, Shanghai 200031, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai 200433, Peoples R China  Tongji Univ, Shanghai Key Lab Signaling & Dis Res, Shanghai Matern & Infant Hosp 1, Clin & Translat Res Ctr,Sch Life Sci & Technol, Shanghai 200092, Peoples R China  Huazhong Univ Sci & Technol, Union Hosp, Tongji Med Coll, Dept Cardiovasc Dis, Wuhan 430022, Peoples R China  Chinese Acad Sci, CAS Ctr Excellence Brain Sci & Intelligence Techn, State Key Lab Virol, Ctr Biosafety Megasci,Wuhan Inst Virol, Wuhan 430071, Peoples R China  Huazhong Univ Sci & Technol, Union

Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China.  State Key Laboratory for Biology of Plant Diseases and Insect Pests, Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China.  National Institute of Biological Sciences, Beijing 102206, China.  Department of Bioengineering and Therapeutic Sciences, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technolo

Department of Biochemistry and Physiology, School of Pharmacy and Food Sciences, Universitat de Barcelona, Av. Joan XXIII, 27-31, 08028, Barcelona, Spain.  Institut de Biomedicina de la Universitat de Barcelona (IBUB), Universitat de Barcelona, Barcelona, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain.  NeurObesity Group, Department of Physiology, CIMUS, University of Santiago de Compostela-Instituto de Investigacion Sanitaria, Santiago de Compostela, Spain.  Neuronal Control of Metabolism Laboratory, Institut d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain.  CNAG-CRG, Centre for Genomic Regulation, Barcelona Institute of Science and Technology, 08028, Barcelona, Spain.  Universitat Pompeu Fabra (UPF), Barcelona, Spain.  Instituto de Investigaciones Biomedicas de Barcelona (IIBB-CSIC), Barcelona, Spain.  CIBER de Enfermedades Cardiovasculares (CIBERCV), Instituto de Salud Carl

Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN 55455 USA  Univ Minnesota, Div Cardiovasc, Minneapolis, MN 55455 USA  Shandong Univ, Dept Crit Care Med, Key Lab Cardiovasc Remodeling & Funct Res, Chinese Minist Educ,Qilu Hosp, Jinan, Peoples R China  Shandong Univ, Chinese Minist Hlth, Qilu Hosp, Jinan, Peoples R China  Tongji Univ, Shanghai Peoples Hosp 10, Sch Med, Cardiovasc Dept, Shanghai, Peoples R China  Penn State Coll Med, Inst Heart & Vasc, Hershey, PA USA  Univ Chinese Acad Sci, Coll Life Sci, Beijing 100049, Peoples R China  Shanghai Univ Sport, Shanghai Antidoping Lab, Shanghai 200438, Peoples R China  Med Coll Wisconsin, Dept Physiol, Ctr Cardiovasc, Human & Mol Genet Ctr, 8701 Watertown Plank Rd, Milwaukee, WI 53226 USA  Univ Minnesota, Dept Surg, Box 242 UMHC, Minneapolis, MN 55455 USA  Univ Mississippi, Med Ctr, Dept Physiol & Biophys, Jackson, MS 39216 USA



Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia.  Department of Paediatrics, Faculty of Medicine, National Institute of Children's Diseases, Comenius University in Bratislava, Bratislava, Slovakia.  Emergency Department Ruzinov, University Hospital Bratislava, Bratislava, Slovakia.  Department of Clinical Medicine, University of Bergen, Bergen, Norway.  Department of Pharmacology and Toxicology, Faculty of Pharmacy, Comenius University, Bratislava, Slovakia.  Department of Nephrology, Institute of Pathology, University Clinic of the RWTH Aachen, Aachen, Germany.  Institute of Pathophysiology, Faculty of Medicine, Comenius University, Bratislava, Slovakia.  Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University, Sasinkova 4, 811 08, Bratislava, Slovakia. tothova.lubomira@gmail.com.



Chiang Mai Univ, Fac Vet Med, Masters Degree Program Vet Sci, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Ctr Elephant & Wildlife Res, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Chulabhorn Royal Acad, HRH Princess Chulabhorn Coll Med Sci, Fac Vet Med & Appl Zool, Bangkok 10210, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Food Anim Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Vet Publ Hlth Ctr & Food Safety Asia Pacific VPHC, Chiang Mai 50100, Thailand  Royal Vet Coll, Dept Clin Sci & Serv, Hawkshead Lane, Hatfield AL9 7TA, Herts, England  Chiang Mai Univ, Fac Vet Med, Dept Compan Anim, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Wildlife Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Chiang Mai 50100, Thailand  North England Zool Soc, Chester Zoo, Chester CH2 1LH, Cheshire, England

Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA; Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina. Electronic address: aaf269@nau.edu.  George Mason University & Smithsonian-Mason School of Conservation, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA.  Southern Right Whale Health Monitoring Program, Los Alerces 3376, Puerto Madryn, Chubut 9120, Argentina; Wildlife Health Center, School of Veterinary Medicine, University of California, 1089 Veterinary Medicine Drive, VM3B Ground Floor, Davis, CA 95616, USA.  Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina; Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN), Universidad Nacional de Cordoba, Av. Velez Sarsfield 299, Cordoba 

Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya. jeparker@sdzwa.org.  Center for Species Survival, Smithsonian Conservation Biology Institute, 1500 Remount Road, Front Royal, VA, 22630, USA.  Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA.  Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, 80523, USA.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya.  Department of Zoology, Oxford University, Oxford, OX1 3PS, UK.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA.



Department of Comparative Biosciences, University of Illinois at Urbana-Champaign College of Veterinary Medicine, Urbana, IL, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA. Electronic address: chris.gregg@neur

Tech Univ Denmark, Dept Bio & Hlth Informat, DK-2800 Lyngby, Denmark  Tech Univ Denmark, Natl Food Inst, DK-2800 Lyngby, Denmark  Univ Copenhagen, Fac Sci, Dept Nutr Exercise & Sports, DK-1958 Frederiksberg, Denmark  Univ Copenhagen, Novo Nord Fdn Ctr Basic Metab Res, DK-2200 Copenhagen, Denmark  Univ Leuven, Rega Inst, KU Leuven, Dept Microbiol & Immunol, B-3000 Leuven, Belgium  VIB, Ctr Microbiol, B-3000 Leuven, Belgium  Univ Copenhagen, Fac Sci, Dept Vet Dis Biol, DK-1958 Frederiksberg, Denmark  Univ Southern Denmark, Dept Biochem & Mol Biol, DK-5230 Odense, Denmark  Univ Copenhagen, Dept Biomed Sci, DK-2200 Copenhagen, Denmark  Bispebjerg Hosp, Dept Radiol, DK-2400 Copenhagen, Denmark  Tech Univ Denmark, Dept Chem & Biochem Engn, DK-2800 Lyngby, Denmark  Univ Copenhagen, Dept Plant & Environm Sci, DK-1958 Frederiksberg, Denmark  Tech Univ Denmark, Dept Biotechnol & Biomed, DK-2800 Lyngby, Denmark  Copenhagen Univ Hosp Hvidovre, Dept Clin Biochem, DK-2650 Hvidovre, Denmark  Statens Serum Inst, Dept Autoimm



Salford Royal NHS Fdn Trust, Vasc Res Grp, Salford, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Cardiovasc Sci,Sch Med Sci, Manchester, Lancs, England  Univ Manchester, Div Canc Studies, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Wellcome Trust Ctr Cell Matrix Res, Sch Med Sci,Fac Biol Med & Hlth, Manchester, Lancs, England  Royal Preston Hosp, Renal Dept, Preston, Lancs, England  Imperial Coll, Natl Heart & Lung Inst, London, England  Univ Birmingham, Inst Canc & Genom Sci, Canc Res UK Clin Trials Unit, Birmingham, W Midlands, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Div Pharm & Optometry,Sch Hlth Sci, Manchester, Lancs, England  Univ Manchester, Manchester Acad Hlth Sci Ctr, Fac Biol Med & Hlth, Manchester Fungal Infect Grp,Sch Biol Sci, Manchester, Lancs, England

School of Human Evolution and Social Change, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Interdepartmental Doctoral Program in Anthropological Sciences, Stony Brook University, Stony Brook, NY, USA.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA.  School of Life Sciences, Arizona State University, Tempe, AZ, USA.  Department of Mammals, Bronx Zoo, Wildlife Conservation Society, New York, NY, USA.  New York Consortium in Evolutionary Primatology, New York, NY, USA.  Ethiopian Wildlife Conservation Authority, Addis Ababa, Ethiopia.  African Wildlife Foundation, Simien Mountains Landscape Conservation and Management Project, Debark, Ethiopia.  Department of Biology, Miami University, Oxford, OH, USA.  Simien Mountains Gelada Research Project, Debark, Ethiopia.  Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville, TN, USA.  Guassa Gelada Resear

School of Public Health, University of Illinois at Chicago, Chicago, IL, United States of America.  College of Medicine, University of Illinois at Chicago, Chicago, IL, United States of America.  Institute for Minority Health Research, University of Illinois at Chicago, United States of America.  Center for Infectious Disease, University of Texas Health Science Center at Houston, Houston, TX, United States.  Department of Earth Sciences, Dartmouth College, Hanover, NH, United States of America.  Division of Cardiovascular Medicine, LSU Health School of Medicine, New Orleans, LA, United States.  Human Genetics Center, University of Texas Health Science Center at Houston, Houston, TX, United States.  Chicago Center for Health and Environment, Chicago, IL, United States of America.  Section of Endocrinology, Diabetes, and Metabolism, Jesse Brown Veterans Affairs Medical Center, Chicago, IL, United States of America.    E-mail address: rsargis@uic.edu



Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: 1821362@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: christina.stanley@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: l.hosie@chester.ac.uk.  Institute of Conservation Science & Learning, Bristol Zoological Society, Clifton, Bristol BS8 3HA, UK. Electronic address: SRichdon@bristolzoo.org.uk.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: eluned.price@durrell.org.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: Dominic.Wormell@durrell.org.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Elec



Department of Medical Physiology, Faculty of Medicine, Menoufia University, Egypt; Department of Medical Physiology, Faculty of Medicine, Imam Mohammed Ibn Saud Islamic University, Saudi Arabia. Electronic address: suzanhazzaa@med.menofia.edu.eg.  Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.emimohamed84@gmail.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: AHISMAIL2013@yahoo.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: abdelmoneam.abdelkader@science.menofia.edu.eg.  Department of Histology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.sehamhist@gmail.com.  Department of Chemistry, Biochemistry Division, Faculty of Science, Menoufia University, Egypt. Electronic address: yasminfekry@science.menofia.edu.eg.  Chemist at Faculty of Science, Menoufia University, Egypt. Electronic addr

Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa. Electronic address: llabarge@ab.mpg.de.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK.  Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Department of Anthropology, The State University of New York at Buffalo, Amherst, NY, USA.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK; Department of Biological Sciences, Faculty of Science, Engineering and Agriculture, Private Bag X5050, Thohoyandou 0950, South Africa.  D

Innate Immunity Laboratory, Immunology Program, Biomedical Sciences Institute, Faculty of Medicine, Universidad de Chile, Santiago 8380453, Chile.  Biomedicine Research Laboratory, Medical School, Universidad Finis Terrae, Santiago 7501015, Chile.  Department of Gastroenterology and Hepatology, University Medical Center Groningen, University of Groningen, 9713 GZ Groningen, The Netherlands.  Molecular Endocrinology Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  Metabolism and Nuclear Medicine Group, Fudan University Cancer Institute, Fudan University Shanghai Cancer Center, Shanghai 200433, China.  Metabolism, Genes, and Environment Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  School





Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: jbeehner@umich.edu.  School for the Environment and Sustainability, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, Emory University, Atlanta, GA 30322, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Ecology & Evolutionary Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Anthropology, Tulane University, New Orleans, LA 70118, USA; Santa Rosa Primate Project, Santa Rosa National Park, Costa Rica; Tulane National Primate Research Center, Tulane Un

Alaska Dept Fish & Game, Div Wildlife Conservat, POB 110024, Douglas, AK 99811 USA  Alaska Dept Fish & Game, Div Wildlife Conservat, 1300 Coll Rd, Fairbanks, AK 99701 USA  Baylor Univ, Dept Biol, One Bear Pl 97388, Waco, TX 76798 USA  NOAA, Marine Mammal Lab, Alaska Fisheries Sci Ctr, Natl Marine Fisheries Serv, 7600 Sand Point Way Ne, Seattle, WA 98115 USA  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Fairbanks, AK 99775 USA  Russian Acad Sci, Far East Branch, Kamchatka Branch, Pacific Geog Inst, Petropavlovsk Kamchatski 683000, Russia  Univ Alaska Fairbanks, Water & Environm Res Ctr, Inst Northern Engn, Alaska Stable Isotope Facil, Fairbanks, AK 99775 USA  Univ Alaska Fairbanks, Coll Fisheries & Ocean Sci, Fairbanks, AK 99775 USA  Texas A&M Univ, Dept Marine Biol, Galveston Campus, Galveston, TX 77553 USA  Texas A&M Univ, Dept Wildlife & Fisheries Sci, College Stn, TX 77843 USA

Department of Structural Biology, VIB, Brussels, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Structural Biology Brussels, Vrije Universiteit Brussel, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Brussels Center for Redox Biology, Brussels, Belgium    Wael Gad & Joris Messens    Department of Biochemistry and Molecular Biology, Faculty of Pharmacy Helwan University, Cairo, Egypt    Sameh H Soror    Laboratory of Prion Biology, Neurobiology Sector, Scuola Internazionale Superiore di Studi Avanzati (SISSA), via Bonomea 265, Trieste, Italy    Gabriele Giachin & Giuseppe Legname    SISSA Unit, Italian Institute of Technology, via Bonomea 265, I-34136, Trieste, Italy    Giuseppe Legname    ELETTRA Laboratory, Sincrotrone Trieste S.C.p.A., I-34149, Basovizza, Trieste, Italy    Giuseppe Legname    Department o



Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada; d.hirai@yahoo.com.  Pulmonary Function and Clinical Exercise Physiology Unit, Respiratory Division, Department of Medicine, Federal University of Sao Paulo, Sao Paulo, Brazil.  Laboratory of Clinical Exercise Physiology, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.  Division of Physical Therapy, University of Brasilia, Brasilia, Brazil.  Human Vascular Control Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada.  Queen's Muscle Physiology Laboratory, School of Kinesiology and Health Studies, Queen's University, Kingston, Ontario, Canada; and.  Respiratory Investigation Unit, Division of Respirology, Department of Medicine, Queen's University, Kingston, Ontario, Canada.



School of Public Health and UTHealth Consortium on Aging, University of Texas Health Science Center at Houston, Brownsville Campus, Brownsville, TX 78520, USA.  School of Medicine, South Texas Diabetes and Obesity Institute, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Host Pathogen Interactions and Population Health Program, Texas Biomedical Research Institute, San Antonio, TX 78227, USA.  Barshop Institute, The University of Texas Health Science Center of San Antonio, San Antonio, TX 78229, USA.  Secretaria de Salud de Tamaulipas, Reynosa 88630, Matamoros 87370 and Ciudad Victoria 87000, Mexico.  Biology Department, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Department of Health and Biomedical Sciences, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Unidad Academica Multidisciplinaria Reynosa-Aztlan, Universidad Autonoma de Tamaulipas Reynosa-Aztlan, Reynosa 88779, Mexico.  Department of Epidemiology, School of Public Health, Boston University, Bos





Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  MIT, Dept Biol, 77 Massachusetts Ave, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Broad Inst Harvard & MIT, Cambridge, MA USA  Massachusetts Gen Hosp, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Psychiat, Boston, MA 02115 USA  Icahn Sch Med Mt Sinai, Black Family Stem Cell Inst, New York, NY USA  Icahn Sch Med Mt Sinai, Dept Cell Dev & Regenerat Biol, New York, NY 10029 USA  Icahn Sch Med Mt Sinai, Dept Dermatol, New York, NY 10029 USA  Harvard Med Sch, Massachusetts Gen Hosp Res Inst, Ctr Syst Biol & Dept Radiol, Boston, MA 02115 USA  Harvard Med Sch, Massachusetts Gen Hosp, Cardiovasc Res Ctr, Boston, MA 02115 USA  Univ Hosp Wurzburg, Dept Internal Med 1, Wurzburg, Germany  Westlake Univ, Sch Life Sci, Hangzhou, Peoples R China  CNRS, Inst Genom Fonct, Montpellier, France  GenOway, Lyon, France



a  Wildlife Reproductive Centre, Taronga Conservation Society Australia, Dubbo, NSW, Australia  b  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Geelong, VIC, Australia  c  School of Biological Sciences, The University of Queensland, Brisbane, QLD, Australia  d  Department of Environment and Heritage Protection, Brisbane, QLD, Australia  e  Wildlife Biology Unit, School of Agriculture and Food Sciences, The University of Queensland, Gatton, QLD, Australia  f  Native Species Breeding Program (NSBP), Perth Zoo, South Perth, WA, Australia  g  Graham Centre for Agricultural Innovation & School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW, Australia  h  Department of Biomedical Sciences, University of Veterinary Medicine, Vienna, Austria  i  Wildlife Conservation and Science, Zoos Victoria, Parkville, VIC, Australia  j  Fowlers Gap Arid Zone Research Station, Centre of Ecosystem Science, School of Biological Earth and Environmental Sc



Division of Immunobiology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 2Immunology Graduate Program, Cincinnati Children’s Hospital Medical Center and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 3Department of Infectious Diseases and Microbiology, University of Lübeck, Lübeck, Germany. 4Division of Allergy and Immunology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 5Institute of Nutritional Medicine, University Hospital Schleswig-Holstein, Campus Lübeck, Lübeck, Germany. 6Section on Integrative Physiology and Metabolism, Joslin Diabetes Center, Boston, Massachusetts, USA. 7Institute for Diabetes and Obesity, Helmholtz Diabetes Center and German Center for Diabetes Research (DZD), Helmholtz Zentrum München, Neuherberg, Germany. 8Research Institute for Biomedical Sci

Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol Endocrinol & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Preempt Med & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Dokkyo Med Univ, Saitama Med Ctr, Dept Diabet Endocrinol & Hematol, 2-1-50 Minami Koshigaya, Koshigaya, Saitama 3438555, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol RCAST, Labs Syst Biol & Med LSBM, Tokyo 1538904, Japan  Tokyo Med & Dent Univ, Med Res Inst, Dept Dev & Regenerat Biol, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Gunma Univ, Biosignal Genome Resource Ctr, Inst Mol & Cellular Regulat, Lab Genome Sci, 3-39-15 Showa Machi, Maebashi, Gunma 3718512, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol & Cellular Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Med & Bioregulatory Sci, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan

Helmholtz Diabet Ctr HMGU, Mol Endocrinol, Ingolstadter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, IDO, Ingolstadter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, Klopferspitz 18, D-82152 Martinsried, Germany  Univ Freiburg, Univ Med Ctr, Ctr Chron Immunodeficiency, D-79106 Freiburg, Germany  Univ Freiburg, Fac Biol, D-79106 Freiburg, Germany  Salk Inst Biol Studies, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  HHMI, 10010 N Torrey Pines Rd, La Jolla, CA 92037 USA  Charite, Cardiovasc & Metab Sci, Robert Rossle Str 10, D-13125 Berlin, Germany  Charite, DZHK German Ctr Cardiovasc Res, Robert Rossle Str 10, D-13125 Berlin, Germany  Max Delbruck Ctr Mol Med Helmholtz Assoc MDC, Berlin Inst Hlth, Robert Rossle Str 10, D-13125 Berlin, Germany  Ludwig Maximilians Univ Munchen LMU, Gene Ctr, Feodor Lynen Str 25, D-81377 Munich, Germany



Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, 94720, USA.  Department of Psychiatry and Behavioral Sciences, University of California, SanFrancisco, San Francisco, CA, 94143, USA.  Department of Radiology & Biomedical Imaging, University of California, San Francisco, San Francisco, CA, 94143, USA.  Department of Psychiatry and Behavioral Sciences, University of California, San Francisco, San Francisco, CA, 94143, USA.  Division of Biostatistics, Department of Population Health Sciences, Weill Cornell Medicine, New York, NY, 10065, USA.  Department of Molecular, Cellular, and Developmental Biology, University of California, Los Angeles, Los Angeles, CA, 90095, USA.  Department of Computer Science, University of Arizona, Tucson, AZ, 85721, USA.  Department of Psychiatry, Columbia University, New York, NY, 10027, USA.  Department of Statistics and Department of Medical Genetics, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.  Canadian Institute for Advance

Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA.  Department of Psychiatry, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. sheryl_moy@med.unc.edu.  Department of Cell Biology and Physiology and the Neuroscience Center, University of North Carolina at Chapel Hill, Chapel Hill, NC, 27599, USA. graham_diering@med.unc.edu.  Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA. graham_diering@med.unc.edu.

Amer Univ Beirut, Dept Biochem & Mol Genet, Med Ctr, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Coll Pharm, Omaha, NE 68198 USA  Texas Tech Univ, Hlth Sci Ctr, Dept Pharmaceut Sci, Jerry H Hodge Sch Pharm, Amarillo, TX 79106 USA  Amer Univ Beirut, Dept Biol, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, UNMC Ctr Drug Discovery, Omaha, NE 68198 USA  Amer Univ Beirut, Med Ctr, Neurogenet Program, AUBMC Special Kids Clin,Div Pediat Neurol,Dept Pe, Beirut 11072020, Lebanon  Amer Univ Beirut, Neurogenet Program, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Pediat, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Adolescent Med, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Biochem, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon



Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Omics and Systems Biology, Graduate School of Medical and Dental Sciences, Niigata University, 757 Ichibancho, Asahimachi-dori, Chuo-ku, Niigata 951-8510, Japan.  Institute for Advanced Biosciences, Keio University, 246-2 Mizukami, Kakuganji, Tsuruoka, Yamagata 997-0052, Japan.  Department of Molecular and Cellular Biology, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan.  Department of Biological Sciences, Graduate School of Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan.  Research Center for Transomics Medicine, Medical Institute of Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka, Fukuoka 812-8582, Japan. Electronic address: kubota@bioreg.kyushu-u.ac.jp.

Leiden Univ, Leiden Inst Chem, Dept Mol Physiol, Leiden, Netherlands  Virginia Commonwealth Univ, Dept Pharmacol & Toxicol, Richmond, VA USA  NIAAA, Lab Behav & Genom Neurosci, NIH, Bethesda, MD USA  NIAAA, Lab Physiol Studies, NIH, Bethesda, MD USA  Univ Calgary, Hotchkiss Brain Inst, Calgary, AB, Canada  Leiden Univ, Leiden Acad Ctr Drug Res, Div Syst Biomed & Pharmacol, Analyt Biosci & Metabol, Leiden, Netherlands  Scripps Res Inst, Dept Chem Physiol, La Jolla, CA USA  NIAAA, Lab Cardiovasc Physiol & Tissue Injury, NIH, Bethesda, MD USA  Virginia Polytech Inst & State Univ, Sch Neurosci, Blacksburg, VA 24061 USA  Oncode Inst, Leiden, Netherlands  Leiden Univ, Leiden Inst Chem, Bioorgan Synth, Leiden, Netherlands  Pivot Pk Screening Ctr BV, Oss, Netherlands  F Hoffman La Roche Ltd, Roche Innovat Ctr Basel, Basel, Switzerland  Virginia Commonwealth Univ, Dept Med Chem, Richmond, VA USA

Department of Pathology, University of Michigan, Ann Arbor, MI, United States.  Mary H Weiser Food Allergy Center, University of Michigan, Ann Arbor, MI, United States.  Division of Allergy and Immunology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, University of Michigan, Ann Arbor, MI, United States.  Department of Medicine, Division of Gastroenterology, Washington University School of Medicine, St. Louis, MO, United States.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI, United States.  Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH, United States.  Division of Immunobiology, Cincinnati Children's Medical Center, Cincinnati, OH, United States.  Center for Inflammation and Tolerance, Cincinnati Children's Medical Center, Cincinnati, OH, United States.



Helmholtz Ctr Munich HMGU, Inst Diabet & Obes IDO, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Helmholtz Ctr Munich HMGU, Inst Diabet & Canc IDC, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, D-82152 Munich, Germany  HMGU, ICB, Ingolstaedter Landstr 1, D-85764 Munich, Germany  TUM, Dept Informat, Boltzmannstr 3, D-85748 Munich, Germany  TUM, Sch Life Sci Weihenstephan, Maximus Von Imhof Forum 3, D-85354 Munich, Germany  Northwestern Univ, Feinberg Sch Med, Robert H Lurie Comprehens Canc Ctr, Div Endocrinol Metab & Mol Med,Dept Med, Chicago, IL 60611 USA  Jesse Brown VA Med Ctr, Chicago, IL 60612 USA  Tech Univ Muenchen, Sch Life Sci Weihenstephan, Metabol Programming, Gregor Mendel Str 2, D-85354 Munich, Germany

Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada; Robarts Research Institute, Western University, London, ON N6A 5B7, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Evergrande Center for Immunologic Diseases, Harvard Medical School and Brigham and Women's Hospital, Boston, MA 02115, USA.  Robarts Research Institute, Western University, London, ON N6A 5B7, Canada; Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Laboratoire d'Immunologie and INSERM U932, PSL University, Institut Curie, 75248 Paris Cedex 5, France.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada; Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada; 



Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Ecology, Swedish University of Agricultural Sciences, Almas Ale 8, 75007, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department Sensory and Sensorimotor Systems, Max Planck Institute for Biological Cybernetics, Max-Planck-Ring 8, 72076, Tubingen, Germany.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland.  Department of 

Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA.  Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109, USA; Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Molecular, Cellular and Developmental Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Kresge Hearing Research Institute and Department of Otolaryngology - Head and Neck Surgery, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: adae@umich.edu.

Oak Ridge Institute for Science and Education, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Cardiopulmonary Immunotoxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Neuroendocrine Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.  Reproductive and Developmental Toxicology Branch, Public Health and Integrative Toxicology Division, Center for Public Health and Environmental Assessment, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina, USA.

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, 75 Francis St, Boston, MA 02115 USA  Harvard Med Sch, Brigham & Womens Hosp, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Stanford Univ, Dept Pathol, Stanford, CA 94305 USA  MIT, Howard Hughes Med Inst, Dept Biol, Cambridge, MA USA  MIT, Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Ohio State Univ, Dept Neurol, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Comprehens Canc Ctr, Pelotonia Inst Immunooncol, Columbus, OH 43210 USA  Polish Acad Sci, Inst Phys Chem, Int Eye Res, Warsaw, Poland  Westlake Univ, Sch Life Sci, Key Lab Growth Regulat & Translat Res Zhejiang Pr, Hangzhou, Peoples R China  Westlake Lab Life Sci & Biomed, Hangzhou, Peoples R China  Inst Basic Med Sci, Westlake Inst Adv Study, Lab Syst Immunol, Hangzhou, Peoples R China  Genentech Inc, 1 DNA Way, San Francisco, CA 94080 USA  Sunnybrook 

Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA.  Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism, Joan and Sanford I. Weill Department of Medicine, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Department of Medicine, Division of Endocrinology, Stanford University, Stanford, CA, USA; VA Palo Alto Health Care System, Palo Alto, CA 94305, USA.  Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA; Department of Bioengineering, Stanford University, Stanford, CA 94305, USA; Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA; Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism



Departments of Endocrinology, Diabetes and Metabolism, Fujita Health University Graduate School of Medicine, Toyoake 470-1192, Japan.  Department of Endocrinology, Hekinan City Hospital, Hekinan 447-8502, Japan.  Department of Clinical Oncology and Chemotherapy, Nagoya University Hospital, Nagoya 466-8550, Japan.  Department of Endocrinology, Research Institute of Environmental Medicine, Nagoya University, Nagoya 464-8601, Japan.  Department of Endocrinology, Nagoya University Graduate School of Medicine, Nagoya 466-8550, Japan.  Division of Diabetes, Department of Internal Medicine, Aichi Medical University School of Medicine, Nagakute 480-1195, Japan.  The Division of Diabetes, Clinical Nutrition and Endocrinology, Kansai Electric Power Hospital, Osaka 553-0003, Japan.  Yutaka Seino Distinguished Center for Diabetes Research, Kansai Electric Power Medical Research Institute, Kobe 650-0047, Japan.  Department of Diabetes, Endocrinology and Metabolism, Gifu University Graduate School of Medicine, Gifu 501-119

VIB, VIB Ctr Inflammat Res, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9052 Ghent, Belgium  Univ Eastern Finland, Inst Biomed, Kuopio 70210, Finland  Univ Ghent, Dept Basic & Appl Med Sci, B-9000 Ghent, Belgium  Vrije Univ Brussel VUB, Liver Cell Biol Res Grp, B-1090 Brussels, Belgium  Inst Gulbenkian Ciencias, P-2780156 Oeiras, Portugal  Friedrich Schiller Univ, Jena Univ Hosp, Dept Anesthesiol & Intens Care Med, D-07743 Jena, Germany  Jena Univ Hosp, Inst Infect Dis & Infect Control, Dept Anesthesiol & Intens Care Med, D-07749 Jena, Germany  Jena Univ Hosp, Ctr Sepsis Control & Care, D-07749 Jena, Germany  Katholieke Univ Leuven, Dept Oncol, Lab Angiogenesis & Vasc Metab, VIB Ctr Canc Biol,VIB, B-3000 Leuven, Belgium  Katholieke Univ Leuven, Leuven Canc Inst LKI, VIB, VIB Ctr Canc Biol, B-3000 Leuven, Belgium  Aarhus Univ, Dept Biomed, Lab Angiogenesis & Vasc Heterogene, DK-8000 Aarhus, Denmark  Sun Yat Sen Univ, Zhongshan Ophthalm Ctr, State Key Lab Ophthalmol, Guangzhou, Guangdong, Peoples

Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Division of Cancer Pathophysiology, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Cellular Function Analysis, Research Promotion Headquarters, Fujita Health University, 1-98 Dengakugakubo, Kutsukake-Cho, Toyoake, Aichi, 470-1192, Japan.  Institute for Advanced Life Sciences, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Laboratory of Biofunctional Science, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Department of Immune Medicine, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 14

Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  MIT, Dept Biol, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Dermatol, Cutaneous Biol Res Ctr, Charlestown, MA USA  Harvard Univ, Dept Mol & Cellular Biol, Cambridge, MA 02138 USA  Harvard Med Sch, Dept Immunol, Boston, MA 02115 USA  Univ Fed Minas Gerais, Inst Biol Sci, Belo Horizonte, MG, Brazil  Boston Childrens Hosp, Stem Cell Program, Boston, MA USA  Boston Childrens Hosp, Div Hematol Oncol, Boston, MA USA  Harvard Med Sch, Dana Farber Canc Inst, Boston, MA 02115 USA  Howard Hughes Med Inst, Chevy Chase, MD USA  Univ Sao Paulo, Ribeirao Preto Med Sch, Dept Pharmacol, CRID, Ribeirao Preto, Brazil



Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Laboratoire d'Ethologie Experimentale et Comparee, LEEC, Universite Sorbonne Paris Nord, UR 4443, 93430 Villetaneuse, France. Electronic address: cedric.zimmer@univ-paris13.fr.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Cornell Lab of Ornithology, Ithaca, NY 14850, USA.  Department of Biology, Franklin and Marshall College, Lancaster, PA 17604, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA; Department of Biology, University of Oklahoma, Norman, OK 73019, USA.  Biological Sciences, University of Alaska Anchorage, Anchorage, AK 99508, USA.  Department of Biological Sciences, Towson University, Towson, MD 21252, USA.

Consejo Nacl Invest Cient & Tecn, CCT CENPAT, Ctr Estudio Sistemas Marinos CESIMAR, Blvd Brown 2915,U9120ACV, Puerto Madryn, Chubut, Argentina  Oregon State Univ, Marine Mammal Inst, Dept Fisheries & Wildlife, Geospatial Ecol Marine Megafauna Lab, 2030 SE Marine Sci Dr, Newport, OR 97365 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Univ Nacl Patagonia, Blvd Brown 3150,U9120ACV, Puerto Madryn, Chubut, Argentina  Alfred Wegener Inst, Chem Okol, Helmholtz Zentrum Polar & Meeresforsch, Handelshafen 12, D-27570 Bremerhaven, Germany  George Mason Univ, 1500 Remount Rd, Front Royal, VA 22630 USA  Smithsonian Mason Sch Conservat, 1500 Remount Rd, Front Royal, VA 22630 USA  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376,U9120ACV, Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Karen C Drayer Wildlife Hlth Ctr, Sch Vet Med, 1089 Vet Med Dr,VM3B Ground Floor, Davis, CA 95616 USA  No Arizona Univ, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86011 USA





Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Centre de Recherches en Cancerologie de Toulouse (CRCT), INSERM Unite Mixte de Recherche UMR-1037, CNRS Equipe de Recherche Labellisee ERL5294, Universite de Toulouse, Toulouse, France.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Computational Chemistry, Janssen Research & Development, Janssen Pharmaceutica N. V., Turnhoutseweg 30, B-2340, Beerse, Belgium.  Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. Felix.Busque@uab.cat.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Bioinformatics, ESCI-Universitat Pompeu Fabra, Passeig Pujades 1, 08003, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Centre de Recherches Sur La Cognition Animale (CRCA), Centre de Biologie Integrative, 9 (CBI), Universite de Toulouse, CNRS, Toulouse, France. je

Shanghai Diabetes Institute, Shanghai Key Laboratory of Diabetes Mellitus, Shanghai Clinical Centre for Diabetes, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical Research Center, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Department of Bariatric and Metabolic Surgery, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Institute of Metabolism and Regenerative Medicine, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Shanghai Key Laboratory of Regulatory Biology, Institute of Biomedical Sciences and School of Life Sciences, East China Normal University, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center & Shangh



1Department of Molecular and Cellular Pharmacology, 2Interdisciplinary Stem Cell Institute, 3Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 4Bayer AG, Pharmaceuticals, Cardiology Research, Pharma Research Center, 42096 Wuppertal, Germany. 5Institute of Pharmacy, University Halle-Wittenberg, Halle, Germany. 6Interdisciplinary Stem Cell Institute, Department of Pediatrics, Division of Cardiology, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 7Department of Anesthesia, Critical Care and Pain Medicine, Anesthesia Center for Critical Care Research, Massachusetts General Hospital, Boston, Massachusetts, USA. 8Department of Pharmacology, Hannover Medical School, 30625 Hannover, Germany. 9Interdisciplinary Stem Cell Institute, Department of Medicine, Division of Cardiology, Vascular Biology Institute, Peggy and Harold Katz Family Drug Discovery Center, University of Miami Leonard M. Mill

Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA.  Department of Community Health Sciences, King Saud University, Riyadh, Saudi Arabia.  Kellogg Eye Center, University of Michigan, Ann Arbor, MI, 48105, USA.  Department of Pathology, University of Tennessee Medical Center, Knoxville, TN, 37920, USA.  Department of Pathology, University of Alabama at Birmingham, Birmingham, AL, USA.  Tennessee Agricultural Experiment Station, University of Tennessee Institute of Agriculture, Knoxville, TN, 37996-0840, USA.  Graduate School of Genome Science and Technology, University of Tennessee, Knoxville, TN, 37996-0840, USA.  Department of Nutrition, Oklahoma State University, Stillwater, OK, 74078, USA.  Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA. abettaie@utk.edu.  Graduate School of Genome Science and Technology, Universi



Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  KI for Health Science and Technology (KIHST), Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Internal Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  BK21 Four Project, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  Graduate School of Nanoscience and Technology, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 34141, Republic of Korea.  Department of Pathology, Soonchunhyang University Cheonan Hospital, Cheonan, 31151, Republic of Korea.  Institute of Tissue Regeneration, College of Medicine, Soonchunhyang University, Cheonan, 31151, Republic of Korea.  eylee@sch.ac.kr.

Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; M2rlab-XCELL, 28010 Madrid, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain.  Servicio de Anatomia Patologica, CDB, Hospital Clinic, 08036 Barcelona, Spain.  Nefrologia i Trasplantament Renal, Hospital Clinic, Universidad de Barcelona, 08036 Barcelona, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; CIBER-BBN, Networking Center on Bioengineering, Biomaterials and Nanomedicine,

Univ Texas MD Anderson Canc Ctr, Dept Mol & Cellular Oncol, 1515 Holcombe Blvd,Unit 108, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Expt Therapeut, Div Canc Med, Houston, TX 77030 USA  Univ Texas Hlth Sci Ctr Houston, McGovern Med Sch, Dept Biochem & Mol Biol, Houston, TX 77030 USA  Baylor Coll Med, Adv Technol Core, Houston, TX 77030 USA  Baylor Coll Med, Dept Mol & Cell Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Dept Syst Biol, Grad Sch Biomed Sci, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Grad Sch Biomed Sci, Program Canc Biol, Houston, TX 77030 USA  China Med Univ, Grad Inst Canc Biol, Taichung, Taiwan  China Med Univ, Ctr Mol Med, Taichung, Taiwan  Univ Texas MD Anderson Canc Ctr, Div Internal Med, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNAs, Houston, TX 77030 USA

The Center for Cell Clearance, University of Virginia, Charlottesville, VA, USA; Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA, USA; Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Preemptive Food Research Center (PFRC), Gifu University Institute for Advanced Study, Gifu, Japan. Electronic address: Sho.Morioka@virginia.edu.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Department of Parasitology and Infectious Diseases, Gifu University Graduate School of Medicine, Gifu, Japan.  Division of Immunobiology, Department of Pathology and Immunology, W

Kuju Agricultural Research Center, Graduate School of Agriculture, Kyushu University, Oita, 878-0201, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan. hirokuni.miyamoto@riken.jp.  Japan Eco-Science (Nikkan Kagaku) Co., Ltd., Chiba, 260-0034, Japan. hirokuni.miyamoto@riken.jp.  Sermas, Co., Ltd., Chiba, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN BioResource Research Center, Ibaraki, 305-0074, Tsukuba, Japan.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan.  RIKEN Center for Sustainable Resource Science, Yokohama, Kanagawa, 230-0045, Japan.  Research Center for Agricultural Information Technology, National Agriculture and Food Research Organization, Tsukuba, Ibaraki, 305-0856, Japan.  Sermas, Co., Ltd., Chiba, 271-8501, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan.  Japan Eco-Science (Nikkan Ka



Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia pdwinte@emory.edu.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.  Children's Heart Research & Outcomes (HeRO) Center, Children's Healthcare of Atlanta & Emory University, Atlanta, Georgia Division of Pediatric Cardiology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia Wallace H Coulter Department of Biomedical Engineering, Emory University School of Medicine, Atlanta, Georgia.  Division of Pediatric Nephrology, Department of Pediatrics, Emory University School of Medicine, Atlanta, Georgia.

School of Biomedical Sciences and Engineering, South China University of Technology, Guangzhou International Campus, Guangzhou, 511442, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    National Engineering Research Center for Tissue Restoration and Reconstruction, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Guangdong Provincial Key Laboratory of Biomedical Engineering, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang    Key Laboratory of Biomedical Materials and Engineering of the Ministry of Education, South China University of Technology, Guangzhou, 510006, China    Huan Yan, Zhanyan Liu, Guibin Lin, Fei Gu, Yan Liu, Yuxiao Xu, Xueli Kuang & Yuan Zhang

Univ Virginia, Robert Berne Cardiovasc Res Ctr, Ctr Skeletal Muscle Res, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Mol Physiol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biol Phys, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biomed Engn, Charlottesville, VA USA  Univ Virginia, Dept Surg, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  Cent S Univ, Xiangya Hosp, Dept Cardiol, 87 Xiangya Rd, Changsha 410008, Hunan, Peoples R China  Dalian Med Univ, Dept Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Dalian Med Univ, Inst Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Nanjing Med Univ, Affiliate Hosp 1, Dept Infect Dis, 300 Guangzhou Rd, Nanjing 210029, Jiangsu, Peoples R China  Natl Jewish Hlth, Dept Med, Div Pulm Med, Denver, CO USA



Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Graduate Institute of Clinical Medical Sciences, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Department of Anesthesiology, Chang Gung Memorial Hospital, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Chinese Herbal Medicine Research Team, Healthy Aging Research Center, Chang Gung University, Taoyuan 333, Taiwan.  School of Pharmacy, College of Pharmacy, China Medical University, Taichung 404, Taiwan; Chinese Medicine Research and Development Center and Center for Molecular Medicine, China Medical University Hospital, Taichung 404, Taiwan.  Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung 807, Taiwan; Cancer Center, Kaohsiung Medical University Hospital



Chitkara College of Pharmacy, Chitkara University, Rajpura, Punjab, India.  School of Health Sciences & Technology, University of Petroleum and Energy Studies, Bidholi 248007, Dehradun, Uttarakhand, India.  Department of Pharmacology, Bromatology and Toxicology, Faculty of Pharmacy and Biochemistry, Universidad Nacional Mayor de San Marcos, Lima, Peru.  E-Health Research Center, Universidad de Ciencias y Humanidades, Lima, Peru.  Pharmacy Practice Research Unit, Clinical Pharmacy Department, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Department of Pharmaceutical Chemistry and Pharmacognosy, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Substance Abuse and Toxicology Research Center, Jazan University, Jazan, Saudi Arabia.  Department of Pharmacy Practice, Faculty of Pharmacy, Jazan University, P.O. Box 114-45124, Jazan, Saudi Arabia.  Department of Biology, College of Science, Princess Nourah bint Abdulrahman University, P.O. Box 84428, Riyadh 11671, Saudi Arabia.  Department o

School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: stecot@arizona.edu.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA; Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, AZ 85721, USA.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: Juliana.dixon@utsouthwestern.edu.  Centre ValBio, Ranomafana, Ifanadiana, Madagascar.  Department of Zoology and Animal Biodiversity, University of Antananarivo, Antananarivo, Madagascar.  Institute of Evolutionary Biology (IBE-UPF CSIC), Barcelona, Spain.  PhD programs in Anthropology and Biology, The Graduate Center of the City University 



State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of Public Health, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China. Electronic address: huangboxiannj@163.com.  Clinical Research Center for Reproduction and Genetics in Hunan Province, Reproductive and Genetic Hospital of CITIC-Xiangya, Changsha, China. Electronic address: tanyueqiu@csu.edu.cn.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of P

Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA. Helen.Chmura@usda.gov.  Rocky Mountain Research Station, United States Forest Service, 800 E. Beckwith, Missoula, MT, 59801, USA. Helen.Chmura@usda.gov.  Department of Biology and Wildlife, University of Alaska Fairbanks, 2090 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Centre for Biological Timing, Faculty of Biology, Medicine and Health, University of Manchester, Manchester, M13 9PT, UK.  Institute of Arctic Biology, University of Alaska Fairbanks, 2140 Koyukuk Drive, Fairbanks, AK, 99775, USA.  Northern Arizona University, Department of Biological Sciences, 227 Building 21, 617S Beaver, Flagstaff, AZ, 86011, USA.  Department of Physiology, Anatomy, and Genetics, Le Gros Clark Building, University of Oxford, South Parks Road, Oxford, OX1 3QX, UK.  Department of Biology, Colorado State University, 1878 Campus Delivery, Fort Collins, CO, 80523, USA.

Univ Zaragoza, GENUD Res Grp, Inst Invest Sanitaria Aragon IIS Aragon, Zaragoza 50013, Spain  Hosp Clin Univ Lozano Blesa, Unidad Endocrinol Pediat, Zaragoza 50009, Spain  Inst Agroalimentario Aragon IA2, Zaragoza 50013, Spain  Inst Salud Carlos III, Ctr Invest Biomed Red Fisiopatol Obesidad & Nutr, Madrid 28029, Spain  Univ Granada, Ctr Invest Biomed, Inst Nutr & Tecnol Alimentos, Dept Bioquim & Biol Mol 2, Granada 18016, Spain  Complejo Hosp Univ Santiago, Inst Invest Sanitaria Santiago Compostela IDIS, Grp Invest Nutr Pediat, Unidad Gastroenterol Hepatol & Nutr Pediat, Santiago De Compostela 15706, Spain  Inst Maimonides Invest Biomed Cordoba IMIBIC, Hosp Univ Reina Sofia, Unidad Metabol & Invest Pediat, Cordoba 14071, Spain  Complejo Hosp Univ Granada, Inst Invest Biosanitaria IBS GRANADA, Granada 18014, Spain  Univ Santiago de Compostela, Unidad Invest Nutr Crecimiento & Desarrollo Human, Santiago De Compostela 15706, Spain



Keio Univ, Sch Med, Dept Internal Med, Div Gastroenterol & Hepatol,Shinjuku Ku, 35 Shinanomachi, Tokyo 1608582, Japan  Natl Def Med Coll, Dept Internal Med, Div Gastroenterol & Hepatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tokyo, Grad Sch Pharmaceut Sci, Bunkyo Ku, Tokyo 1130033, Japan  Nara Inst Sci & Technol, Complex Mol Syst Lab, Takayama Cho, Ikoma, Nara 6300192, Japan  Showa Pharmaceut Univ, Lab Drug Design & Med Chem, 3-3165 Higashi Tamagawagakuen, Machida, Tokyo 1948543, Japan  Natl Def Med Coll, Res Inst, Div Environm Med, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Chiba Univ, Grad Sch Med, Dept Adv Aging Med, Chuo Ku, 1-8-1 Inohana, Chiba 2608670, Japan  Saitama Med Univ, Dept Endocrinol & Diabet, Moroyama, Saitama 3500495, Japan  Nippon Med Sch, Grad Sch Med, Dept Physiol, Bunkyo Ku, 1-25-16 Nezu, Tokyo 1138602, Japan  Natl Def Med Coll, Dept Internal Med, Div Cardiol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Int Univ Hlth & Welf, Grad Sch, Minato Ku, 1-24-1 Minami Aoyama



Univ Iowa, Dept Psychol & Brain Sci, W311 Seashore Hall, Iowa City, IA 52242 USA  Univ Miami, Dept Psychol, Coral Gables, FL 33124 USA  Univ Michigan, Dept Anesthesiol, Ann Arbor, MI 48109 USA  Univ Michigan, Chron Pain & Fatigue Res Ctr, Ann Arbor, MI 48109 USA  Univ Miami, Miller Sch Med, Dept Med, Diabet Res Inst,Div Endocrinol Diabet & Metab, Coral Gables, FL 33124 USA  Washington Univ, Sch Med, Dept Obstet & Gynecol, Div Gynecol Oncol, St Louis, MO 63110 USA  Univ Iowa, Dept Obstet & Gynecol, Div Gynecol Oncol, Iowa City, IA 52242 USA  Univ Iowa, Holden Comprehens Canc Ctr, Iowa City, IA 52242 USA  Univ Calif Los Angeles, David Geffen Sch Med, Oncol & Mol Biol Inst, Dept Med,Div Hematol, Los Angeles, CA 90024 USA  Univ Texas MD Anderson Canc Ctr, Dept Gynecol Oncol, Canc Biol, Houston, TX 77030 USA  Univ Texas MD Anderson Canc Ctr, Ctr RNA Interference & Noncoding RNA, Houston, TX 77030 USA

Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan.  Research Committee on Iodine-Related Health Problems, Foundation for Growth Science, Tokyo, 113-0033, Japan.  Laboratory of Functional Anatomy, Department of Life Sciences, School of Agriculture, Meiji University, Kanagawa, 214-8571, Japan.  Laboratory of Vaccine Materials, Center for Vaccine and Adjuvant Research and Laboratory of Gut Environmental System, Collaborative Research Center for Health and Medicine, National Institutes of Biomedical Innovation, Health and Nutrition, Osaka, 567-0085, Japan.  Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan. hase-kj@pha.keio.ac.jp.  The Institute of Fermentation Sciences (IFeS), Faculty of Food and Agricultural Sciences, Fukushima University, Kanayagawa, Fukushima, 960-1296, Japan. hase-kj@pha.keio.ac.jp.  International Research and Development Centre for Mucosal Vaccines, The Institute of Medical Science, The Uni





Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, St. Louis, MO 63110, USA    Center for Species Survival, Smithsonian National Zoo and Conservation Biology Institute, Front Royal, VA 22630, USA    North of England Zoological Society, Chester Zoo, Upton by Chester CH2 1LH, UK    National Museum of Natural History, Smithsonian Institution, Washington, DC 20560, USA    Smithsonian Global Health Program, Smithsonian National Zoo and Conservation Biology Institute, Washington, DC 20008, USA    Department of Epidemiology of Microbial Disease, Yale School of Public Health, New Haven, CT 06520, USA    Veterinary Initiative for Endangered Wildlife, Bozeman, MT 59715, USA    Department of Anthropology, The Ohio State University, Columbus, OH 43210, USA    College of Public Health, The Ohio State University, Columbus, OH 43210, USA    Department of Clinical Sciences, Colorado State University, Fort Collins, CO 80523, USA    Wildlife Health Sciences, Smithsonian National Zoo and Conservation Biology I

BioCritic, Group for Biomedical Research in Critical Care Medicine, 47005 Valladolid, Spain.  Department of Medicine, Dermatology and Toxicology, Universidad de Valladolid, 47005 Valladolid, Spain.  Research Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Centro de Investigacion Biomedica en Red de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, 28029 Madrid, Spain.  Institute of Health Sciences of Castile and Leon (IECSCYL), 42002 Soria, Spain.  Radiology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Gastroenterology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Anesthesiology and Critical Care Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Department of Surgery, Faculty of Medicine, Universidad de Valladolid, 47005 Valladolid, Spain.  Department of Physiology, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, 48940 Leioa, Spain.  Biocruce



Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: iavicoli.ivo@rm.unicatt.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: veruscka@email.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: lfontana73@yahoo.it.  Epidemiology Unit, Occupational Medicine Department, Research Division, Italian Workers' Compensation Authority (INAIL), Via Alessandria, 220/E, 00198 Rome, Italy. Electronic address: a.marinaccio@inail.it.  Institute of Public Health, Catholic University of Sacred Heart, Largo Francesco Vito 1, 00168 Rome, Italy. Electronic address: bergamaschi@rm.unicatt.it.  Department of Public Health, Environmental Health Sciences, University of Massachusetts, Morrill I, N344, Amherst, MA 01003, USA. Electronic address: edwardc@schoolph.umass.edu.

Univ Dusseldorf, Fac Med, Dept Cardiol Pneumol & Angiol, Cardiovasc Res Lab, D-40225 Dusseldorf, Germany  Univ Reading, Dept Nutr, Reading RG6 6AP, Berks, England  UCL, Bloomsbury Inst Intens Care Med, London WC1E 6BT, England  Univ Southampton, Southampton Gen Hosp, Fac Med, Clin & Expt Sci, Southampton SO16 6YD, Hants, England  Inst Life Sci, Southampton SO16 6YD, Hants, England  Slovak Acad Sci, Ctr Mol Med, Bratislava 83101, Slovakia  Wake Forest Univ, Dept Chem, Winston Salem, NC 27109 USA  Univ Warwick, Dept Chem, Coventry CV4 7AL, W Midlands, England  Bruker UK Ltd, Coventry CV4 9GH, W Midlands, England  Nagoya City Univ, Grad Sch Pharmaceut Sci, Dept Organ & Med Chem, Nagoya, Aichi 4678603, Japan  Natl Inst Oncol, Dept Mol Immunol & Toxicol, H-1122 Budapest, Hungary  NCI, Leidos Biomed Res Inc, Frederick, MD 21702 USA  NCI, Frederick, MD 21702 USA  Univ St Andrews, Sch Med, St Andrews KY16 9AJ, Fife, Scotland

Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan.  Department of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Asclepiumm Taiwan Co. Ltd., New Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan; National Institute of Cancer Research, National Health Research Institutes, Tainan 704, Taiwan.  Department of Surgery, Chang Gung Memorial Hospital, Chang Gung University, Taoyuan, Taiwan.  Genomics Research Center, Academia Sinica, Taipei, Taiwan.  Senhwa Biosciences, Inc., Taiwan R.O.C.  Institute of Biopharmaceutical Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan. Electronic address: yeusu@nycu.edu.tw.  Department of Oncology, Taipei Veterans Gener

Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN Institute of Microbes and Infections, Shanghai 200052, China. Electronic address: haipengliu@tongji.edu.cn.  Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN 

The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China.  University of Chinese Academy of Sciences, Beijing, 100049, China.  Shanghai Institute for Advanced Immunochemical Studies, and School of Life Science and Technology, Shanghai Tech University, Shanghai, 200031, China.  School of Chinese Materia Medica, Nanjing University of Chinese Medicine, Nanjing, 210023, China.  The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China. hljiang@simm.ac.cn.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China. hljiang@simm.ac.cn.  University of Chinese Academy of Sci

Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Molecular and Translational Science, Monash University, Clayton, Victoria 3800, Australia.  The Department of Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Turabah 29179, Saudi Arabia.  Integrated DNA Technologies Inc., Coralville, IA 52241, USA.  Department of Immunology and Infectious Diseases, John Curtin School of Medical Research, Australian National University, Canberra, ACT 2601, Australia.  Centre for Personalised Immunology, John Curtin School of Medical Research, Australian National University, Canberra, ACT, 2601, Australia.  Ritchie Centre, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Obstetrics and Gynaecology, Monash University, Clayton, Victoria 3800, Australia.  Australian Regenerative Medicine Institute, Monash University, Clayton, Victoria 3800, Australia.  Centre for Molecu

Tongji Univ, Shanghai Pulm Hosp, Shanghai Key Lab TB, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai 200072, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai 200433, Peoples R China  Chinese Acad Sci, Shanghai Inst Biochem & Cell Biol, CAS Ctr Excellence Mol Cell Sci,Univ Chinese Acad, Shanghai Key Lab Mol Androl,State Key Lab Cell Bi, Shanghai 200031, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai 200433, Peoples R China  Tongji Univ, Shanghai Key Lab Signaling & Dis Res, Shanghai Matern & Infant Hosp 1, Clin & Translat Res Ctr,Sch Life Sci & Technol, Shanghai 200092, Peoples R China  Huazhong Univ Sci & Technol, Union Hosp, Tongji Med Coll, Dept Cardiovasc Dis, Wuhan 430022, Peoples R China  Chinese Acad Sci, CAS Ctr Excellence Brain Sci & Intelligence Techn, State Key Lab Virol, Ctr Biosafety Megasci,Wuhan Inst Virol, Wuhan 430071, Peoples R China  Huazhong Univ Sci & Technol, Union

Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China.  State Key Laboratory for Biology of Plant Diseases and Insect Pests, Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China.  National Institute of Biological Sciences, Beijing 102206, China.  Department of Bioengineering and Therapeutic Sciences, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technolo

Department of Biochemistry and Physiology, School of Pharmacy and Food Sciences, Universitat de Barcelona, Av. Joan XXIII, 27-31, 08028, Barcelona, Spain.  Institut de Biomedicina de la Universitat de Barcelona (IBUB), Universitat de Barcelona, Barcelona, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain.  NeurObesity Group, Department of Physiology, CIMUS, University of Santiago de Compostela-Instituto de Investigacion Sanitaria, Santiago de Compostela, Spain.  Neuronal Control of Metabolism Laboratory, Institut d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain.  CNAG-CRG, Centre for Genomic Regulation, Barcelona Institute of Science and Technology, 08028, Barcelona, Spain.  Universitat Pompeu Fabra (UPF), Barcelona, Spain.  Instituto de Investigaciones Biomedicas de Barcelona (IIBB-CSIC), Barcelona, Spain.  CIBER de Enfermedades Cardiovasculares (CIBERCV), Instituto de Salud Carl

Univ Minnesota, Lillehei Heart Inst, Minneapolis, MN 55455 USA  Univ Minnesota, Div Cardiovasc, Minneapolis, MN 55455 USA  Shandong Univ, Dept Crit Care Med, Key Lab Cardiovasc Remodeling & Funct Res, Chinese Minist Educ,Qilu Hosp, Jinan, Peoples R China  Shandong Univ, Chinese Minist Hlth, Qilu Hosp, Jinan, Peoples R China  Tongji Univ, Shanghai Peoples Hosp 10, Sch Med, Cardiovasc Dept, Shanghai, Peoples R China  Penn State Coll Med, Inst Heart & Vasc, Hershey, PA USA  Univ Chinese Acad Sci, Coll Life Sci, Beijing 100049, Peoples R China  Shanghai Univ Sport, Shanghai Antidoping Lab, Shanghai 200438, Peoples R China  Med Coll Wisconsin, Dept Physiol, Ctr Cardiovasc, Human & Mol Genet Ctr, 8701 Watertown Plank Rd, Milwaukee, WI 53226 USA  Univ Minnesota, Dept Surg, Box 242 UMHC, Minneapolis, MN 55455 USA  Univ Mississippi, Med Ctr, Dept Physiol & Biophys, Jackson, MS 39216 USA





Chiang Mai Univ, Fac Vet Med, Masters Degree Program Vet Sci, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Ctr Elephant & Wildlife Res, Chiang Mai 50100, Thailand  Smithsonian Conservat Biol Inst, Ctr Species Survival, Front Royal, VA 22630 USA  Chulabhorn Royal Acad, HRH Princess Chulabhorn Coll Med Sci, Fac Vet Med & Appl Zool, Bangkok 10210, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Food Anim Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Vet Publ Hlth Ctr & Food Safety Asia Pacific VPHC, Chiang Mai 50100, Thailand  Royal Vet Coll, Dept Clin Sci & Serv, Hawkshead Lane, Hatfield AL9 7TA, Herts, England  Chiang Mai Univ, Fac Vet Med, Dept Compan Anim, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Wildlife Clin, Chiang Mai 50100, Thailand  Chiang Mai Univ, Fac Vet Med, Dept Vet Biosci & Vet Publ Hlth, Chiang Mai 50100, Thailand  North England Zool Soc, Chester Zoo, Chester CH2 1LH, Cheshire, England

Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA; Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina. Electronic address: aaf269@nau.edu.  George Mason University & Smithsonian-Mason School of Conservation, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA.  Southern Right Whale Health Monitoring Program, Los Alerces 3376, Puerto Madryn, Chubut 9120, Argentina; Wildlife Health Center, School of Veterinary Medicine, University of California, 1089 Veterinary Medicine Drive, VM3B Ground Floor, Davis, CA 95616, USA.  Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina; Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN), Universidad Nacional de Cordoba, Av. Velez Sarsfield 299, Cordoba 

Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya. jeparker@sdzwa.org.  Center for Species Survival, Smithsonian Conservation Biology Institute, 1500 Remount Road, Front Royal, VA, 22630, USA.  Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA.  Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, 80523, USA.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya.  Department of Zoology, Oxford University, Oxford, OX1 3PS, UK.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA.



Department of Comparative Biosciences, University of Illinois at Urbana-Champaign College of Veterinary Medicine, Urbana, IL, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA.  Department of Neurobiology, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA; Department of Human Genetics, University of Utah School of Medicine, Room 408B, Biopolymers Research Building, Bld. 570, 20 South 2030 East, Salt Lake City, UT 84112, USA. Electronic address: chris.gregg@neur

Tech Univ Denmark, Dept Bio & Hlth Informat, DK-2800 Lyngby, Denmark  Tech Univ Denmark, Natl Food Inst, DK-2800 Lyngby, Denmark  Univ Copenhagen, Fac Sci, Dept Nutr Exercise & Sports, DK-1958 Frederiksberg, Denmark  Univ Copenhagen, Novo Nord Fdn Ctr Basic Metab Res, DK-2200 Copenhagen, Denmark  Univ Leuven, Rega Inst, KU Leuven, Dept Microbiol & Immunol, B-3000 Leuven, Belgium  VIB, Ctr Microbiol, B-3000 Leuven, Belgium  Univ Copenhagen, Fac Sci, Dept Vet Dis Biol, DK-1958 Frederiksberg, Denmark  Univ Southern Denmark, Dept Biochem & Mol Biol, DK-5230 Odense, Denmark  Univ Copenhagen, Dept Biomed Sci, DK-2200 Copenhagen, Denmark  Bispebjerg Hosp, Dept Radiol, DK-2400 Copenhagen, Denmark  Tech Univ Denmark, Dept Chem & Biochem Engn, DK-2800 Lyngby, Denmark  Univ Copenhagen, Dept Plant & Environm Sci, DK-1958 Frederiksberg, Denmark  Tech Univ Denmark, Dept Biotechnol & Biomed, DK-2800 Lyngby, Denmark  Copenhagen Univ Hosp Hvidovre, Dept Clin Biochem, DK-2650 Hvidovre, Denmark  Statens Serum Inst, Dept Autoimm



School of Human Evolution and Social Change, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA. indiasc@asu.edu.  Interdepartmental Doctoral Program in Anthropological Sciences, Stony Brook University, Stony Brook, NY, USA.  Center for Evolution and Medicine, Arizona State University, Tempe, AZ, USA.  School of Life Sciences, Arizona State University, Tempe, AZ, USA.  Department of Mammals, Bronx Zoo, Wildlife Conservation Society, New York, NY, USA.  New York Consortium in Evolutionary Primatology, New York, NY, USA.  Ethiopian Wildlife Conservation Authority, Addis Ababa, Ethiopia.  African Wildlife Foundation, Simien Mountains Landscape Conservation and Management Project, Debark, Ethiopia.  Department of Biology, Miami University, Oxford, OH, USA.  Simien Mountains Gelada Research Project, Debark, Ethiopia.  Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville, TN, USA.  Guassa Gelada Resear



Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: 1821362@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: christina.stanley@chester.ac.uk.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Electronic address: l.hosie@chester.ac.uk.  Institute of Conservation Science & Learning, Bristol Zoological Society, Clifton, Bristol BS8 3HA, UK. Electronic address: SRichdon@bristolzoo.org.uk.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: eluned.price@durrell.org.  Durrell Wildlife Conservation Trust, Trinity, Jersey JE3 6AP, UK. Electronic address: Dominic.Wormell@durrell.org.  Animal Behaviour and Welfare Research Group, Department of Biological Sciences, University of Chester, Chester CH1 4BJ, UK. Elec



Department of Medical Physiology, Faculty of Medicine, Menoufia University, Egypt; Department of Medical Physiology, Faculty of Medicine, Imam Mohammed Ibn Saud Islamic University, Saudi Arabia. Electronic address: suzanhazzaa@med.menofia.edu.eg.  Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.emimohamed84@gmail.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: AHISMAIL2013@yahoo.com.  Department of Organic Chemistry, Faculty of Science, Menoufia University, Egypt. Electronic address: abdelmoneam.abdelkader@science.menofia.edu.eg.  Department of Histology, Faculty of Medicine, Menoufia University, Egypt. Electronic address: dr.sehamhist@gmail.com.  Department of Chemistry, Biochemistry Division, Faculty of Science, Menoufia University, Egypt. Electronic address: yasminfekry@science.menofia.edu.eg.  Chemist at Faculty of Science, Menoufia University, Egypt. Electronic addr

Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa. Electronic address: llabarge@ab.mpg.de.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK.  Program in Evolution, Ecology and Behavior, Department of Environment and Sustainability, The State University of New York at Buffalo, Amherst, NY, USA; Department of Anthropology, The State University of New York at Buffalo, Amherst, NY, USA.  Primate and Predator Project, Lajuma Research Centre, Louis Trichardt, South Africa; Department of Anthropology, Durham University, Dawson Building, South Road, Durham DH1 3LE, UK; Department of Biological Sciences, Faculty of Science, Engineering and Agriculture, Private Bag X5050, Thohoyandou 0950, South Africa.  D

Innate Immunity Laboratory, Immunology Program, Biomedical Sciences Institute, Faculty of Medicine, Universidad de Chile, Santiago 8380453, Chile.  Biomedicine Research Laboratory, Medical School, Universidad Finis Terrae, Santiago 7501015, Chile.  Department of Gastroenterology and Hepatology, University Medical Center Groningen, University of Groningen, 9713 GZ Groningen, The Netherlands.  Molecular Endocrinology Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  Metabolism and Nuclear Medicine Group, Fudan University Cancer Institute, Fudan University Shanghai Cancer Center, Shanghai 200433, China.  Metabolism, Genes, and Environment Group, Signal Transduction Laboratory, National Institute of Environmental Health Sciences, National Institutes of Health, Department of Health and Human Services, Research Triangle Park, Durham, NC 27709, USA.  School





Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, University of Michigan, Ann Arbor, MI 48109, USA. Electronic address: jbeehner@umich.edu.  School for the Environment and Sustainability, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA.  Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Anthropology, Emory University, Atlanta, GA 30322, USA.  Department of Psychology, University of Michigan, Ann Arbor, MI 48109, USA; Capuchins at Taboga Research Project, Taboga Forest Reserve, Costa Rica; Department of Ecology & Evolutionary Biology, University of Michigan, Ann Arbor, MI 48109, USA.  Department of Anthropology, Tulane University, New Orleans, LA 70118, USA; Santa Rosa Primate Project, Santa Rosa National Park, Costa Rica; Tulane National Primate Research Center, Tulane Un

Department of Structural Biology, VIB, Brussels, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Structural Biology Brussels, Vrije Universiteit Brussel, Belgium    Romany NN Abskharon, Stephanie Ramboarina, Hassan El Hassan, Wael Gad, Jan Steyaert, Joris Messens, Sameh H Soror & Alexandre Wohlkonig    Brussels Center for Redox Biology, Brussels, Belgium    Wael Gad & Joris Messens    Department of Biochemistry and Molecular Biology, Faculty of Pharmacy Helwan University, Cairo, Egypt    Sameh H Soror    Laboratory of Prion Biology, Neurobiology Sector, Scuola Internazionale Superiore di Studi Avanzati (SISSA), via Bonomea 265, Trieste, Italy    Gabriele Giachin & Giuseppe Legname    SISSA Unit, Italian Institute of Technology, via Bonomea 265, I-34136, Trieste, Italy    Giuseppe Legname    ELETTRA Laboratory, Sincrotrone Trieste S.C.p.A., I-34149, Basovizza, Trieste, Italy    Giuseppe Legname    Department o





School of Public Health and UTHealth Consortium on Aging, University of Texas Health Science Center at Houston, Brownsville Campus, Brownsville, TX 78520, USA.  School of Medicine, South Texas Diabetes and Obesity Institute, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Host Pathogen Interactions and Population Health Program, Texas Biomedical Research Institute, San Antonio, TX 78227, USA.  Barshop Institute, The University of Texas Health Science Center of San Antonio, San Antonio, TX 78229, USA.  Secretaria de Salud de Tamaulipas, Reynosa 88630, Matamoros 87370 and Ciudad Victoria 87000, Mexico.  Biology Department, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Department of Health and Biomedical Sciences, University of Texas Rio Grande Valley, Edinburg, TX 78541, USA.  Unidad Academica Multidisciplinaria Reynosa-Aztlan, Universidad Autonoma de Tamaulipas Reynosa-Aztlan, Reynosa 88779, Mexico.  Department of Epidemiology, School of Public Health, Boston University, Bos





Harvard Univ, Dept Stem Cell & Regenerat Biol, Cambridge, MA 02138 USA  Harvard Stem Cell Inst, Cambridge, MA 02138 USA  MIT, Dept Biol, 77 Massachusetts Ave, Cambridge, MA USA  MIT, Koch Inst, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Broad Inst Harvard & MIT, Cambridge, MA USA  Massachusetts Gen Hosp, Ctr Regenerat Med, Boston, MA 02114 USA  Harvard Med Sch, Massachusetts Gen Hosp, Dept Psychiat, Boston, MA 02115 USA  Icahn Sch Med Mt Sinai, Black Family Stem Cell Inst, New York, NY USA  Icahn Sch Med Mt Sinai, Dept Cell Dev & Regenerat Biol, New York, NY 10029 USA  Icahn Sch Med Mt Sinai, Dept Dermatol, New York, NY 10029 USA  Harvard Med Sch, Massachusetts Gen Hosp Res Inst, Ctr Syst Biol & Dept Radiol, Boston, MA 02115 USA  Harvard Med Sch, Massachusetts Gen Hosp, Cardiovasc Res Ctr, Boston, MA 02115 USA  Univ Hosp Wurzburg, Dept Internal Med 1, Wurzburg, Germany  Westlake Univ, Sch Life Sci, Hangzhou, Peoples R China  CNRS, Inst Genom Fonct, Montpellier, France  GenOway, Lyon, France



a  Wildlife Reproductive Centre, Taronga Conservation Society Australia, Dubbo, NSW, Australia  b  Centre for Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Geelong, VIC, Australia  c  School of Biological Sciences, The University of Queensland, Brisbane, QLD, Australia  d  Department of Environment and Heritage Protection, Brisbane, QLD, Australia  e  Wildlife Biology Unit, School of Agriculture and Food Sciences, The University of Queensland, Gatton, QLD, Australia  f  Native Species Breeding Program (NSBP), Perth Zoo, South Perth, WA, Australia  g  Graham Centre for Agricultural Innovation & School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, NSW, Australia  h  Department of Biomedical Sciences, University of Veterinary Medicine, Vienna, Austria  i  Wildlife Conservation and Science, Zoos Victoria, Parkville, VIC, Australia  j  Fowlers Gap Arid Zone Research Station, Centre of Ecosystem Science, School of Biological Earth and Environmental Sc



Division of Immunobiology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 2Immunology Graduate Program, Cincinnati Children’s Hospital Medical Center and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 3Department of Infectious Diseases and Microbiology, University of Lübeck, Lübeck, Germany. 4Division of Allergy and Immunology, Department of Pediatrics, Cincinnati Children’s Hospital Research Foundation and the University of Cincinnati College of Medicine, Cincinnati, Ohio, USA. 5Institute of Nutritional Medicine, University Hospital Schleswig-Holstein, Campus Lübeck, Lübeck, Germany. 6Section on Integrative Physiology and Metabolism, Joslin Diabetes Center, Boston, Massachusetts, USA. 7Institute for Diabetes and Obesity, Helmholtz Diabetes Center and German Center for Diabetes Research (DZD), Helmholtz Zentrum München, Neuherberg, Germany. 8Research Institute for Biomedical Sci

Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol Endocrinol & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Preempt Med & Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Dokkyo Med Univ, Saitama Med Ctr, Dept Diabet Endocrinol & Hematol, 2-1-50 Minami Koshigaya, Koshigaya, Saitama 3438555, Japan  Univ Tokyo, Res Ctr Adv Sci & Technol RCAST, Labs Syst Biol & Med LSBM, Tokyo 1538904, Japan  Tokyo Med & Dent Univ, Med Res Inst, Dept Dev & Regenerat Biol, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Gunma Univ, Biosignal Genome Resource Ctr, Inst Mol & Cellular Regulat, Lab Genome Sci, 3-39-15 Showa Machi, Maebashi, Gunma 3718512, Japan  Tokyo Med & Dent Univ, Grad Sch Med & Dent Sci, Dept Mol & Cellular Metab, Bunkyo Ku, 1-5-45 Yushima, Tokyo 1138510, Japan  Kyushu Univ, Grad Sch Med Sci, Dept Med & Bioregulatory Sci, Higashi Ku, 3-1-1 Maidashi, Fukuoka 8128582, Japan



Helen Wills Neuroscience Institute, University of California, Berkeley, Berkeley, CA, 94720, USA.  Department of Psychiatry and Behavioral Sciences, University of California, SanFrancisco, San Francisco, CA, 94143, USA.  Department of Radiology & Biomedical Imaging, University of California, San Francisco, San Francisco, CA, 94143, USA.  Department of Psychiatry and Behavioral Sciences, University of California, San Francisco, San Francisco, CA, 94143, USA.  Division of Biostatistics, Department of Population Health Sciences, Weill Cornell Medicine, New York, NY, 10065, USA.  Department of Molecular, Cellular, and Developmental Biology, University of California, Los Angeles, Los Angeles, CA, 90095, USA.  Department of Computer Science, University of Arizona, Tucson, AZ, 85721, USA.  Department of Psychiatry, Columbia University, New York, NY, 10027, USA.  Department of Statistics and Department of Medical Genetics, University of British Columbia, Vancouver, BC, V6T 1Z4, Canada.  Canadian Institute for Advance

Amer Univ Beirut, Dept Biochem & Mol Genet, Med Ctr, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Dept Pharmaceut Sci, Coll Pharm, Omaha, NE 68198 USA  Texas Tech Univ, Hlth Sci Ctr, Dept Pharmaceut Sci, Jerry H Hodge Sch Pharm, Amarillo, TX 79106 USA  Amer Univ Beirut, Dept Biol, Beirut 11072020, Lebanon  Univ Nebraska Med Ctr, Fred & Pamela Buffett Canc Ctr, Omaha, NE 68198 USA  Univ Nebraska Med Ctr, UNMC Ctr Drug Discovery, Omaha, NE 68198 USA  Amer Univ Beirut, Med Ctr, Neurogenet Program, AUBMC Special Kids Clin,Div Pediat Neurol,Dept Pe, Beirut 11072020, Lebanon  Amer Univ Beirut, Neurogenet Program, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Pediat, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Adolescent Med, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon  Amer Univ Beirut, Pediat Neurol, Dept Biochem, POB 11-0236,Riad El Solh 1107 2020, Beirut 11072020, Lebanon





Helmholtz Ctr Munich HMGU, Inst Diabet & Obes IDO, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Helmholtz Ctr Munich HMGU, Inst Diabet & Canc IDC, Ingolstaedter Landstr 1, D-85764 Munich, Germany  German Ctr Diabet Res DZD, Ingolstaedter Landstr 1, D-85764 Munich, Germany  Max Planck Inst Biochem, Dept Prote & Signal Transduct, D-82152 Munich, Germany  HMGU, ICB, Ingolstaedter Landstr 1, D-85764 Munich, Germany  TUM, Dept Informat, Boltzmannstr 3, D-85748 Munich, Germany  TUM, Sch Life Sci Weihenstephan, Maximus Von Imhof Forum 3, D-85354 Munich, Germany  Northwestern Univ, Feinberg Sch Med, Robert H Lurie Comprehens Canc Ctr, Div Endocrinol Metab & Mol Med,Dept Med, Chicago, IL 60611 USA  Jesse Brown VA Med Ctr, Chicago, IL 60612 USA  Tech Univ Muenchen, Sch Life Sci Weihenstephan, Metabol Programming, Gregor Mendel Str 2, D-85354 Munich, Germany

Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada; Robarts Research Institute, Western University, London, ON N6A 5B7, Canada.  Department of Medical Biophysics, Western University, London, ON N6A 5C1, Canada.  Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada.  Evergrande Center for Immunologic Diseases, Harvard Medical School and Brigham and Women's Hospital, Boston, MA 02115, USA.  Robarts Research Institute, Western University, London, ON N6A 5B7, Canada; Department of Physiology and Pharmacology, Western University, London, ON N6A 5C1, Canada.  Laboratoire d'Immunologie and INSERM U932, PSL University, Institut Curie, 75248 Paris Cedex 5, France.  Department of Microbiology and Immunology, Western University, London, ON N6A 5C1, Canada; Department of Surgery, Division of General Surgery, Western University, London, ON N6A 4V2, Canada; 



Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Ecology, Swedish University of Agricultural Sciences, Almas Ale 8, 75007, Uppsala, Sweden. nicholas.scaramella@slu.se.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland. Jelena.Mausbach@gmx.eu.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland. Jelena.Mausbach@gmx.eu.  Animal Ecology/Department of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyvagen 18D, 75236, Uppsala, Sweden.  Department Sensory and Sensorimotor Systems, Max Planck Institute for Biological Cybernetics, Max-Planck-Ring 8, 72076, Tubingen, Germany.  Department of Aquatic Ecology, Eawag, Ueberlandstrasse 133, 8600, Duebendorf, Switzerland.  Institute of Integrative Biology, ETH Zurich, Universitatstrasse 16, 8092, Zurich, Switzerland.  Department of 

Harvard Med Sch, Evergrande Ctr Immunol Dis, Boston, MA 02115 USA  Brigham & Womens Hosp, 75 Francis St, Boston, MA 02115 USA  Harvard Med Sch, Brigham & Womens Hosp, Ann Romney Ctr Neurol Dis, Boston, MA 02115 USA  Broad Inst MIT & Harvard, Klarman Cell Observ, Cambridge, MA 02142 USA  Stanford Univ, Dept Pathol, Stanford, CA 94305 USA  MIT, Howard Hughes Med Inst, Dept Biol, Cambridge, MA USA  MIT, Koch Inst Integrat Canc Res, 77 Massachusetts Ave, Cambridge, MA 02139 USA  Ohio State Univ, Dept Neurol, Wexner Med Ctr, Columbus, OH 43210 USA  Ohio State Univ, Comprehens Canc Ctr, Pelotonia Inst Immunooncol, Columbus, OH 43210 USA  Polish Acad Sci, Inst Phys Chem, Int Eye Res, Warsaw, Poland  Westlake Univ, Sch Life Sci, Key Lab Growth Regulat & Translat Res Zhejiang Pr, Hangzhou, Peoples R China  Westlake Lab Life Sci & Biomed, Hangzhou, Peoples R China  Inst Basic Med Sci, Westlake Inst Adv Study, Lab Syst Immunol, Hangzhou, Peoples R China  Genentech Inc, 1 DNA Way, San Francisco, CA 94080 USA  Sunnybrook 

Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA.  Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism, Joan and Sanford I. Weill Department of Medicine, Weill Cornell Medical College of Cornell University, New York, NY, USA.  Department of Medicine, Division of Endocrinology, Stanford University, Stanford, CA, USA; VA Palo Alto Health Care System, Palo Alto, CA 94305, USA.  Department of Chemical and Systems Biology, Stanford University, Stanford, CA 94305, USA; Department of Bioengineering, Stanford University, Stanford, CA 94305, USA; Department of Biochemistry and the Gale and Ira Drukier Institute of Children's Health, Weill Cornell Medical College of Cornell University, New York, NY, USA; Weill Center for Metabolic Health, Division of Endocrinology, Diabetes and Metabolism



Departments of Endocrinology, Diabetes and Metabolism, Fujita Health University Graduate School of Medicine, Toyoake 470-1192, Japan.  Department of Endocrinology, Hekinan City Hospital, Hekinan 447-8502, Japan.  Department of Clinical Oncology and Chemotherapy, Nagoya University Hospital, Nagoya 466-8550, Japan.  Department of Endocrinology, Research Institute of Environmental Medicine, Nagoya University, Nagoya 464-8601, Japan.  Department of Endocrinology, Nagoya University Graduate School of Medicine, Nagoya 466-8550, Japan.  Division of Diabetes, Department of Internal Medicine, Aichi Medical University School of Medicine, Nagakute 480-1195, Japan.  The Division of Diabetes, Clinical Nutrition and Endocrinology, Kansai Electric Power Hospital, Osaka 553-0003, Japan.  Yutaka Seino Distinguished Center for Diabetes Research, Kansai Electric Power Medical Research Institute, Kobe 650-0047, Japan.  Department of Diabetes, Endocrinology and Metabolism, Gifu University Graduate School of Medicine, Gifu 501-119

VIB, VIB Ctr Inflammat Res, B-9052 Ghent, Belgium  Univ Ghent, Dept Biomed Mol Biol, B-9052 Ghent, Belgium  Univ Eastern Finland, Inst Biomed, Kuopio 70210, Finland  Univ Ghent, Dept Basic & Appl Med Sci, B-9000 Ghent, Belgium  Vrije Univ Brussel VUB, Liver Cell Biol Res Grp, B-1090 Brussels, Belgium  Inst Gulbenkian Ciencias, P-2780156 Oeiras, Portugal  Friedrich Schiller Univ, Jena Univ Hosp, Dept Anesthesiol & Intens Care Med, D-07743 Jena, Germany  Jena Univ Hosp, Inst Infect Dis & Infect Control, Dept Anesthesiol & Intens Care Med, D-07749 Jena, Germany  Jena Univ Hosp, Ctr Sepsis Control & Care, D-07749 Jena, Germany  Katholieke Univ Leuven, Dept Oncol, Lab Angiogenesis & Vasc Metab, VIB Ctr Canc Biol,VIB, B-3000 Leuven, Belgium  Katholieke Univ Leuven, Leuven Canc Inst LKI, VIB, VIB Ctr Canc Biol, B-3000 Leuven, Belgium  Aarhus Univ, Dept Biomed, Lab Angiogenesis & Vasc Heterogene, DK-8000 Aarhus, Denmark  Sun Yat Sen Univ, Zhongshan Ophthalm Ctr, State Key Lab Ophthalmol, Guangzhou, Guangdong, Peoples

Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Division of Cancer Pathophysiology, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Cellular Function Analysis, Research Promotion Headquarters, Fujita Health University, 1-98 Dengakugakubo, Kutsukake-Cho, Toyoake, Aichi, 470-1192, Japan.  Institute for Advanced Life Sciences, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Laboratory of Biofunctional Science, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 142-8501, Japan.  Department of Immune Medicine, National Cancer Center Research Institute (NCCRI), 5-1-1 Tsukiji, Chuo-Ku, Tokyo, 104-0045, Japan.  Department of Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical Sciences, 2-4-41 Ebara, Shinagawa-Ku, Tokyo, 14



Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Laboratoire d'Ethologie Experimentale et Comparee, LEEC, Universite Sorbonne Paris Nord, UR 4443, 93430 Villetaneuse, France. Electronic address: cedric.zimmer@univ-paris13.fr.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA; Cornell Lab of Ornithology, Ithaca, NY 14850, USA.  Department of Biology, Franklin and Marshall College, Lancaster, PA 17604, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA.  Department of Ecology and Evolutionary Biology, Cornell University, Ithaca, NY 14853, USA.  Department of Biology, Indiana University Bloomington, Bloomington, IN 47405, USA; Department of Biology, University of Oklahoma, Norman, OK 73019, USA.  Biological Sciences, University of Alaska Anchorage, Anchorage, AK 99508, USA.  Department of Biological Sciences, Towson University, Towson, MD 21252, USA.

Consejo Nacl Invest Cient & Tecn, CCT CENPAT, Ctr Estudio Sistemas Marinos CESIMAR, Blvd Brown 2915,U9120ACV, Puerto Madryn, Chubut, Argentina  Oregon State Univ, Marine Mammal Inst, Dept Fisheries & Wildlife, Geospatial Ecol Marine Megafauna Lab, 2030 SE Marine Sci Dr, Newport, OR 97365 USA  Inst Conservac Ballenas, OHiggins 4380, RA-1429 Buenos Aires, DF, Argentina  Univ Nacl Patagonia, Blvd Brown 3150,U9120ACV, Puerto Madryn, Chubut, Argentina  Alfred Wegener Inst, Chem Okol, Helmholtz Zentrum Polar & Meeresforsch, Handelshafen 12, D-27570 Bremerhaven, Germany  George Mason Univ, 1500 Remount Rd, Front Royal, VA 22630 USA  Smithsonian Mason Sch Conservat, 1500 Remount Rd, Front Royal, VA 22630 USA  Southern Right Whale Hlth Monitoring Program, Los Alerces 3376,U9120ACV, Puerto Madryn, Chubut, Argentina  Univ Calif Davis, Karen C Drayer Wildlife Hlth Ctr, Sch Vet Med, 1089 Vet Med Dr,VM3B Ground Floor, Davis, CA 95616 USA  No Arizona Univ, Dept Biol Sci, 617 S Beaver St,POB 5640, Flagstaff, AZ 86011 USA





Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Centre de Recherches en Cancerologie de Toulouse (CRCT), INSERM Unite Mixte de Recherche UMR-1037, CNRS Equipe de Recherche Labellisee ERL5294, Universite de Toulouse, Toulouse, France.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain.  Computational Chemistry, Janssen Research & Development, Janssen Pharmaceutica N. V., Turnhoutseweg 30, B-2340, Beerse, Belgium.  Departament de Quimica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. Felix.Busque@uab.cat.  Unitat de Bioestadistica, Universitat Autonoma de Barcelona, Bellaterra, 08193, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Bioinformatics, ESCI-Universitat Pompeu Fabra, Passeig Pujades 1, 08003, Barcelona, Spain. arnau.cordoni@esci.upf.edu.  Centre de Recherches Sur La Cognition Animale (CRCA), Centre de Biologie Integrative, 9 (CBI), Universite de Toulouse, CNRS, Toulouse, France. je

Shanghai Diabetes Institute, Shanghai Key Laboratory of Diabetes Mellitus, Shanghai Clinical Centre for Diabetes, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Clinical Research Center, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Department of Bariatric and Metabolic Surgery, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center, Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Institute of Metabolism and Regenerative Medicine, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China.  Shanghai Key Laboratory of Regulatory Biology, Institute of Biomedical Sciences and School of Life Sciences, East China Normal University, Shanghai, China.  Medicinal Chemistry and Bioinformatics Center & Shangh



1Department of Molecular and Cellular Pharmacology, 2Interdisciplinary Stem Cell Institute, 3Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 4Bayer AG, Pharmaceuticals, Cardiology Research, Pharma Research Center, 42096 Wuppertal, Germany. 5Institute of Pharmacy, University Halle-Wittenberg, Halle, Germany. 6Interdisciplinary Stem Cell Institute, Department of Pediatrics, Division of Cardiology, University of Miami Leonard M. Miller School of Medicine, Miami, Florida, USA. 7Department of Anesthesia, Critical Care and Pain Medicine, Anesthesia Center for Critical Care Research, Massachusetts General Hospital, Boston, Massachusetts, USA. 8Department of Pharmacology, Hannover Medical School, 30625 Hannover, Germany. 9Interdisciplinary Stem Cell Institute, Department of Medicine, Division of Cardiology, Vascular Biology Institute, Peggy and Harold Katz Family Drug Discovery Center, University of Miami Leonard M. Mill

Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA.  Department of Community Health Sciences, King Saud University, Riyadh, Saudi Arabia.  Kellogg Eye Center, University of Michigan, Ann Arbor, MI, 48105, USA.  Department of Pathology, University of Tennessee Medical Center, Knoxville, TN, 37920, USA.  Department of Pathology, University of Alabama at Birmingham, Birmingham, AL, USA.  Tennessee Agricultural Experiment Station, University of Tennessee Institute of Agriculture, Knoxville, TN, 37996-0840, USA.  Graduate School of Genome Science and Technology, University of Tennessee, Knoxville, TN, 37996-0840, USA.  Department of Nutrition, Oklahoma State University, Stillwater, OK, 74078, USA.  Department of Nutrition, The University of Tennessee Knoxville, 1215 Cumberland Avenue, 229 Jessie Harris Building, Knoxville, TN, 37996-0840, USA. abettaie@utk.edu.  Graduate School of Genome Science and Technology, Universi



Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; M2rlab-XCELL, 28010 Madrid, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain.  Servicio de Anatomia Patologica, CDB, Hospital Clinic, 08036 Barcelona, Spain.  Nefrologia i Trasplantament Renal, Hospital Clinic, Universidad de Barcelona, 08036 Barcelona, Spain.  Department of Experimental Pathology, Instituto de Investigaciones Biomedicas de Barcelona-Consejo Superior de Investigaciones Cientificas, Institut d'Investigacions Biomediques August Pi i Sunyer (IIBB-CSIC-IDIBAPS), 08036 Barcelona, Spain; CIBER-BBN, Networking Center on Bioengineering, Biomaterials and Nanomedicine,

The Center for Cell Clearance, University of Virginia, Charlottesville, VA, USA; Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA, USA; Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Preemptive Food Research Center (PFRC), Gifu University Institute for Advanced Study, Gifu, Japan. Electronic address: Sho.Morioka@virginia.edu.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA.  Department of Medicine, Division of Nephrology and Center for Immunity, Inflammation and Regenerative Medicine (CIIR), University of Virginia, Charlottesville, VA, USA; Department of Parasitology and Infectious Diseases, Gifu University Graduate School of Medicine, Gifu, Japan.  Division of Immunobiology, Department of Pathology and Immunology, W

Kuju Agricultural Research Center, Graduate School of Agriculture, Kyushu University, Oita, 878-0201, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan. hirokuni.miyamoto@riken.jp.  Japan Eco-Science (Nikkan Kagaku) Co., Ltd., Chiba, 260-0034, Japan. hirokuni.miyamoto@riken.jp.  Sermas, Co., Ltd., Chiba, 271-8501, Japan. hirokuni.miyamoto@riken.jp.  RIKEN BioResource Research Center, Ibaraki, 305-0074, Tsukuba, Japan.  RIKEN Integrated Medical Science Center, Yokohama, Kanagawa, 230-0045, Japan.  RIKEN Center for Sustainable Resource Science, Yokohama, Kanagawa, 230-0045, Japan.  Research Center for Agricultural Information Technology, National Agriculture and Food Research Organization, Tsukuba, Ibaraki, 305-0856, Japan.  Sermas, Co., Ltd., Chiba, 271-8501, Japan.  Graduate School of Horticulture, Chiba University, Matsudo, 271-8501, Japan.  Japan Eco-Science (Nikkan Ka



Univ Virginia, Robert Berne Cardiovasc Res Ctr, Ctr Skeletal Muscle Res, Charlottesville, VA 22908 USA  Univ Virginia, Dept Med, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pharmacol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Mol Physiol, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biol Phys, Charlottesville, VA 22908 USA  Univ Virginia, Dept Biomed Engn, Charlottesville, VA USA  Univ Virginia, Dept Surg, Charlottesville, VA 22908 USA  Univ Virginia, Dept Pediat, Charlottesville, VA 22908 USA  Cent S Univ, Xiangya Hosp, Dept Cardiol, 87 Xiangya Rd, Changsha 410008, Hunan, Peoples R China  Dalian Med Univ, Dept Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Dalian Med Univ, Inst Crit Care Med, Affiliate Hosp 1, 222 Zhongshan Rd, Dalian 116011, Liaoning, Peoples R China  Nanjing Med Univ, Affiliate Hosp 1, Dept Infect Dis, 300 Guangzhou Rd, Nanjing 210029, Jiangsu, Peoples R China  Natl Jewish Hlth, Dept Med, Div Pulm Med, Denver, CO USA



Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Graduate Institute of Clinical Medical Sciences, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Department of Anesthesiology, Chang Gung Memorial Hospital, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan.  Graduate Institute of Natural Products, College of Medicine, Chang Gung University, Taoyuan 333, Taiwan; Chinese Herbal Medicine Research Team, Healthy Aging Research Center, Chang Gung University, Taoyuan 333, Taiwan.  School of Pharmacy, College of Pharmacy, China Medical University, Taichung 404, Taiwan; Chinese Medicine Research and Development Center and Center for Molecular Medicine, China Medical University Hospital, Taichung 404, Taiwan.  Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical University, Kaohsiung 807, Taiwan; Cancer Center, Kaohsiung Medical University Hospital



Chitkara College of Pharmacy, Chitkara University, Rajpura, Punjab, India.  School of Health Sciences & Technology, University of Petroleum and Energy Studies, Bidholi 248007, Dehradun, Uttarakhand, India.  Department of Pharmacology, Bromatology and Toxicology, Faculty of Pharmacy and Biochemistry, Universidad Nacional Mayor de San Marcos, Lima, Peru.  E-Health Research Center, Universidad de Ciencias y Humanidades, Lima, Peru.  Pharmacy Practice Research Unit, Clinical Pharmacy Department, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Department of Pharmaceutical Chemistry and Pharmacognosy, College of Pharmacy, Jazan University, Jazan, Saudi Arabia.  Substance Abuse and Toxicology Research Center, Jazan University, Jazan, Saudi Arabia.  Department of Pharmacy Practice, Faculty of Pharmacy, Jazan University, P.O. Box 114-45124, Jazan, Saudi Arabia.  Department of Biology, College of Science, Princess Nourah bint Abdulrahman University, P.O. Box 84428, Riyadh 11671, Saudi Arabia.  Department o

School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: stecot@arizona.edu.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA; Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, AZ 85721, USA.  School of Anthropology, University of Arizona, Tucson, AZ 85721, USA; Laboratory for the Evolutionary Endocrinology of Primates, University of Arizona, Tucson, AZ 85721, USA. Electronic address: Juliana.dixon@utsouthwestern.edu.  Centre ValBio, Ranomafana, Ifanadiana, Madagascar.  Department of Zoology and Animal Biodiversity, University of Antananarivo, Antananarivo, Madagascar.  Institute of Evolutionary Biology (IBE-UPF CSIC), Barcelona, Spain.  PhD programs in Anthropology and Biology, The Graduate Center of the City University 



State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of Public Health, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China.  State Key Laboratory of Reproductive Medicine, Affiliated Suzhou Hospital of Nanjing Medical University, Suzhou Municipal Hospital, Suzhou, China. Electronic address: huangboxiannj@163.com.  Clinical Research Center for Reproduction and Genetics in Hunan Province, Reproductive and Genetic Hospital of CITIC-Xiangya, Changsha, China. Electronic address: tanyueqiu@csu.edu.cn.  State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, Jiangsu, China; Department of Epidemiology, Center for Global Health, School of P



Keio Univ, Sch Med, Dept Internal Med, Div Gastroenterol & Hepatol,Shinjuku Ku, 35 Shinanomachi, Tokyo 1608582, Japan  Natl Def Med Coll, Dept Internal Med, Div Gastroenterol & Hepatol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Univ Tokyo, Grad Sch Pharmaceut Sci, Bunkyo Ku, Tokyo 1130033, Japan  Nara Inst Sci & Technol, Complex Mol Syst Lab, Takayama Cho, Ikoma, Nara 6300192, Japan  Showa Pharmaceut Univ, Lab Drug Design & Med Chem, 3-3165 Higashi Tamagawagakuen, Machida, Tokyo 1948543, Japan  Natl Def Med Coll, Res Inst, Div Environm Med, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Chiba Univ, Grad Sch Med, Dept Adv Aging Med, Chuo Ku, 1-8-1 Inohana, Chiba 2608670, Japan  Saitama Med Univ, Dept Endocrinol & Diabet, Moroyama, Saitama 3500495, Japan  Nippon Med Sch, Grad Sch Med, Dept Physiol, Bunkyo Ku, 1-25-16 Nezu, Tokyo 1138602, Japan  Natl Def Med Coll, Dept Internal Med, Div Cardiol, 3-2 Namiki, Tokorozawa, Saitama 3598513, Japan  Int Univ Hlth & Welf, Grad Sch, Minato Ku, 1-24-1 Minami Aoyama



Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan.  Research Committee on Iodine-Related Health Problems, Foundation for Growth Science, Tokyo, 113-0033, Japan.  Laboratory of Functional Anatomy, Department of Life Sciences, School of Agriculture, Meiji University, Kanagawa, 214-8571, Japan.  Laboratory of Vaccine Materials, Center for Vaccine and Adjuvant Research and Laboratory of Gut Environmental System, Collaborative Research Center for Health and Medicine, National Institutes of Biomedical Innovation, Health and Nutrition, Osaka, 567-0085, Japan.  Division of Biochemistry, Faculty of Pharmaceutical Science, Keio University, Tokyo, 105-8512, Japan. hase-kj@pha.keio.ac.jp.  The Institute of Fermentation Sciences (IFeS), Faculty of Food and Agricultural Sciences, Fukushima University, Kanayagawa, Fukushima, 960-1296, Japan. hase-kj@pha.keio.ac.jp.  International Research and Development Centre for Mucosal Vaccines, The Institute of Medical Science, The Uni





Department of Reproductive and Behavioral Sciences, Saint Louis Zoo, St. Louis, MO 63110, USA    Center for Species Survival, Smithsonian National Zoo and Conservation Biology Institute, Front Royal, VA 22630, USA    North of England Zoological Society, Chester Zoo, Upton by Chester CH2 1LH, UK    National Museum of Natural History, Smithsonian Institution, Washington, DC 20560, USA    Smithsonian Global Health Program, Smithsonian National Zoo and Conservation Biology Institute, Washington, DC 20008, USA    Department of Epidemiology of Microbial Disease, Yale School of Public Health, New Haven, CT 06520, USA    Veterinary Initiative for Endangered Wildlife, Bozeman, MT 59715, USA    Department of Anthropology, The Ohio State University, Columbus, OH 43210, USA    College of Public Health, The Ohio State University, Columbus, OH 43210, USA    Department of Clinical Sciences, Colorado State University, Fort Collins, CO 80523, USA    Wildlife Health Sciences, Smithsonian National Zoo and Conservation Biology I

BioCritic, Group for Biomedical Research in Critical Care Medicine, 47005 Valladolid, Spain.  Department of Medicine, Dermatology and Toxicology, Universidad de Valladolid, 47005 Valladolid, Spain.  Research Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Centro de Investigacion Biomedica en Red de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos III, 28029 Madrid, Spain.  Institute of Health Sciences of Castile and Leon (IECSCYL), 42002 Soria, Spain.  Radiology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Gastroenterology Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Anesthesiology and Critical Care Unit, Hospital Clinico Universitario de Valladolid, 47003 Valladolid, Spain.  Department of Surgery, Faculty of Medicine, Universidad de Valladolid, 47005 Valladolid, Spain.  Department of Physiology, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, 48940 Leioa, Spain.  Biocruce



Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan.  Department of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Asclepiumm Taiwan Co. Ltd., New Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan.  Department of Oncology, Taipei Veterans General Hospital, Taipei, Taiwan; School of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan; National Institute of Cancer Research, National Health Research Institutes, Tainan 704, Taiwan.  Department of Surgery, Chang Gung Memorial Hospital, Chang Gung University, Taoyuan, Taiwan.  Genomics Research Center, Academia Sinica, Taipei, Taiwan.  Senhwa Biosciences, Inc., Taiwan R.O.C.  Institute of Biopharmaceutical Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan. Electronic address: yeusu@nycu.edu.tw.  Department of Oncology, Taipei Veterans Gener

Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN Institute of Microbes and Infections, Shanghai 200052, China. Electronic address: haipengliu@tongji.edu.cn.  Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Shanghai Key Laboratory of Tuberculosis, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China.  Clinical and Translational Research Center, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Central Laboratory, Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai 200433, China; Shanghai HUASHEN 

The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China.  University of Chinese Academy of Sciences, Beijing, 100049, China.  Shanghai Institute for Advanced Immunochemical Studies, and School of Life Science and Technology, Shanghai Tech University, Shanghai, 200031, China.  School of Chinese Materia Medica, Nanjing University of Chinese Medicine, Nanjing, 210023, China.  The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, University of Science and Technology of China, Hefei, 230001, China. hljiang@simm.ac.cn.  Drug Discovery and Design Center, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, 201203, China. hljiang@simm.ac.cn.  University of Chinese Academy of Sci

Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Molecular and Translational Science, Monash University, Clayton, Victoria 3800, Australia.  The Department of Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Turabah 29179, Saudi Arabia.  Integrated DNA Technologies Inc., Coralville, IA 52241, USA.  Department of Immunology and Infectious Diseases, John Curtin School of Medical Research, Australian National University, Canberra, ACT 2601, Australia.  Centre for Personalised Immunology, John Curtin School of Medical Research, Australian National University, Canberra, ACT, 2601, Australia.  Ritchie Centre, Hudson Institute of Medical Research, Clayton, Victoria 3168, Australia.  Department of Obstetrics and Gynaecology, Monash University, Clayton, Victoria 3800, Australia.  Australian Regenerative Medicine Institute, Monash University, Clayton, Victoria 3800, Australia.  Centre for Molecu

Tongji Univ, Shanghai Pulm Hosp, Shanghai Key Lab TB, Sch Med, Shanghai 200433, Peoples R China  Tongji Univ, Dept Microbiol & Immunol, Sch Med, Shanghai 200072, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Clin Translat Res Ctr, Sch Med, Shanghai 200433, Peoples R China  Chinese Acad Sci, Shanghai Inst Biochem & Cell Biol, CAS Ctr Excellence Mol Cell Sci,Univ Chinese Acad, Shanghai Key Lab Mol Androl,State Key Lab Cell Bi, Shanghai 200031, Peoples R China  Tongji Univ, Shanghai Pulm Hosp, Sch Med, Cent Lab, Shanghai 200433, Peoples R China  Tongji Univ, Shanghai Key Lab Signaling & Dis Res, Shanghai Matern & Infant Hosp 1, Clin & Translat Res Ctr,Sch Life Sci & Technol, Shanghai 200092, Peoples R China  Huazhong Univ Sci & Technol, Union Hosp, Tongji Med Coll, Dept Cardiovasc Dis, Wuhan 430022, Peoples R China  Chinese Acad Sci, CAS Ctr Excellence Brain Sci & Intelligence Techn, State Key Lab Virol, Ctr Biosafety Megasci,Wuhan Inst Virol, Wuhan 430071, Peoples R China  Huazhong Univ Sci & Technol, Union

Department of Microbiology and Immunology, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China.  State Key Laboratory for Biology of Plant Diseases and Insect Pests, Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China.  National Institute of Biological Sciences, Beijing 102206, China.  Department of Bioengineering and Therapeutic Sciences, University of California, San Francisco, San Francisco, CA 94158, USA.  Beijing Advanced Innovation Center for Soft Matter Science and Engineering, Beijing Key Laboratory of Bioprocess, State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology, Beijing University of Chemical Technolo

Department of Biochemistry and Physiology, School of Pharmacy and Food Sciences, Universitat de Barcelona, Av. Joan XXIII, 27-31, 08028, Barcelona, Spain.  Institut de Biomedicina de la Universitat de Barcelona (IBUB), Universitat de Barcelona, Barcelona, Spain.  Centro de Investigacion Biomedica en Red de Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain.  NeurObesity Group, Department of Physiology, CIMUS, University of Santiago de Compostela-Instituto de Investigacion Sanitaria, Santiago de Compostela, Spain.  Neuronal Control of Metabolism Laboratory, Institut d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain.  CNAG-CRG, Centre for Genomic Regulation, Barcelona Institute of Science and Technology, 08028, Barcelona, Spain.  Universitat Pompeu Fabra (UPF), Barcelona, Spain.  Instituto de Investigaciones Biomedicas de Barcelona (IIBB-CSIC), Barcelona, Spain.  CIBER de Enfermedades Cardiovasculares (CIBERCV), Instituto de Salud Carl





Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA; Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina. Electronic address: aaf269@nau.edu.  George Mason University & Smithsonian-Mason School of Conservation, 1500 Remount Rd, Front Royal, VA 22630, USA.  Department of Biological Sciences, Northern Arizona University, 617 S. Beaver St., PO Box 5640, Flagstaff, AZ 86011, USA.  Southern Right Whale Health Monitoring Program, Los Alerces 3376, Puerto Madryn, Chubut 9120, Argentina; Wildlife Health Center, School of Veterinary Medicine, University of California, 1089 Veterinary Medicine Drive, VM3B Ground Floor, Davis, CA 95616, USA.  Instituto de Conservacion de Ballenas, Capital Federal, O'Higgins 4380, Ciudad Autonoma de Buenos Aires 1429, Argentina; Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN), Universidad Nacional de Cordoba, Av. Velez Sarsfield 299, Cordoba 

Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA. jeparker@sdzwa.org.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya. jeparker@sdzwa.org.  Center for Species Survival, Smithsonian Conservation Biology Institute, 1500 Remount Road, Front Royal, VA, 22630, USA.  Graduate Degree Program in Ecology, Colorado State University, 102 Johnson Hall, Fort Collins, CO, 80523, USA.  Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO, 80523, USA.  Save the Elephants, Marula Manor, Marula Lane, Karen, Nairobi, 00200, Kenya.  Department of Zoology, Oxford University, Oxford, OX1 3PS, UK.  Department of Fish, Wildlife and Conservation Biology, Colorado State University, 1474 Campus Delivery, Fort Collins, CO, 80523, USA.



Tech Univ Denmark, Dept Bio & Hlth Informat, DK-2800 Lyngby, Denmark  Tech Univ Denmark, Natl Food Inst, DK-2800 Lyngby, Denmark  Univ Copenhagen, Fac Sci, Dept Nutr Exercise & Sports, DK-1958 Frederiksberg, Denmark  Univ Copenhagen, Novo Nord Fdn Ctr Basic Metab Res, DK-2200 Copenhagen, Denmark  Univ Leuven, Rega Inst, KU Leuven, Dept Microbiol & Immunol, B-3000 Leuven, Belgium  VIB, Ctr Microbiol, B-3000 Leuven, Belgium  Univ Copenhagen, Fac Sci, Dept Vet Dis Biol, DK-1958 Frederiksberg, Denmark  Univ Southern Denmark, Dept Biochem & Mol Biol, DK-5230 Odense, Denmark  Univ Copenhagen, Dept Biomed Sci, DK-2200 Copenhagen, Denmark  Bispebjerg Hosp, Dept Radiol, DK-2400 Copenhagen, Denmark  Tech Univ Denmark, Dept Chem & Biochem Engn, DK-2800 Lyngby, Denmark  Univ Copenhagen, Dept Plant & Environm Sci, DK-1958 Frederiksberg, Denmark  Tech Univ Denmark, Dept Biotechnol & Biomed, DK-2800 Lyngby, Denmark  Copenhagen Univ Hosp Hvidovre, Dept Clin Biochem, DK-2650 Hvidovre, Denmark  Statens Serum Inst, Dept Autoimm


































































