NONHUMAN PRIMATES IN BIOMEDICAL RESEARCH

NONHUMAN PRIMATES IN BIOMEDICAL RESEARCH PLAY A CRUCIAL ROLE IN ADVANCING MEDICAL SCIENCE AND IMPROVING HUMAN
HEALTH. THESE ANIMALS, WHICH INCLUDE SPECIES SUCH AS RHESUS MACAQUES, BABOONS, AND CHIMPANZEES, SHARE CLOSE
GENETIC, ANATOMICAL, AND PHYSIOLOGICAL SIMILARITIES WITH HUMANS, MAKING THEM INVALUABLE MODELS FOR STUDYING
COMPLEX DISEASES AND TESTING NEW TREATMENTS. THEIR USE HAS CONTRIBUTED SIGNIFICANTLY TO BREAKTHROUGHS IN
IMMUNOLOGY, NEUROSCIENCE, INFECTIOUS DISEASES, AND VACCINE DEVELOPMENT. HO\X/EVER, THE ETHICAL CONSIDERATIONS AND
REGULATORY FRAMEWORKS SURROUNDING THEIR USE ARE STRINGENT AND CONTINUOUSLY EVOLVING. THIS ARTICLE PROVIDES AN
IN-DEPTH EXPLORATION OF THE SIGNIFICANCE, APPLICATIONS, ETHICAL CONCERNS, AND FUTURE PERSPECTIVES ASSOCIATED WITH
NONHUMAN PRIMATES IN BIOMEDICAL RESEARCH. THE FOLLOWING SECTIONS WILL GUIDE READERS THROUGH THE DIVERSE ASPECTS
OF THIS CRITICAL SCIENTIFIC FIELD.

® |MPORTANCE OF NONHUMAN PRIMATES IN BIOMEDICAL RESEARCH

CoMMoN Species Used AND THEIR CHARACTERISTICS

o APPLICATIONS IN DISEASE MODELING AND DRUG DEVELOPMENT

e ETHICAL AND REGULATORY CONSIDERATIONS

CHALLENGES AND LIMITATIONS

FUTURE DIRECTIONS AND ALTERNATIVES

IMPORTANCE OF NONHUMAN PRIMATES IN BIOMEDICAL RESEARCH

NoNHUMAN PRIMATES (NHPS) ARE A CORNERSTONE OF BIOMEDICAL RESEARCH DUE TO THEIR CLOSE EVOLUTIONARY
RELATIONSHIP TO HUMANS. THEIR GENETIC, IMMUNOLOGICAL, AND NEUROLOGICAL SIMILARITIES ENABLE RESEARCHERS TO MODEL
HUMAN DISEASES MORE ACCURATELY THAN WITH OTHER ANIMAL MODELS. THIS SIMILARITY IS ESPECIALLY CRITICAL FOR
UNDERSTANDING COMPLEX PHYSIOLOGICAL PROCESSES AND TESTING INTERVENTIONS THAT CANNOT BE REPLICATED EFFECTIVELY
IN LOWER ORGANISMS. THE USE OF NHPS HAS BEEN PIVOTAL IN THE DEVELOPMENT OF VACCINES FOR DISEASES SUCH AS POLIO,
HIV/AIDS, AND EBOLA. MOREOVER, THEIR ROLE IN NEUROSCIENCE RESEARCH HAS PROVIDED VALUABLE INSIGHTS INTO BRAIN
FUNCTION, COGNITION, AND NEURODEGENERATIVE DISORDERS.

GENETIC AND PHYSIOLOGICAL SIMILARITIES TO HUMANS

NONHUMAN PRIMATES SHARE APPROXIMATELY 90-98% oF THEIR DNA WITH HUMANS, DEPENDING ON THE SPECIES. THIS GENETIC
PROXIMITY TRANSLATES INTO COMPARABLE PHYSIOLOGICAL SYSTEMS, INCLUDING IMMUNE RESPONSES, METABOLISM, AND
REPRODUCTIVE BIOLOGY. THESE PARALLELS ALLOW FOR MORE PREDICTIVE AND TRANSLATABLE RESEARCH OUTCOMES,
PARTICULARLY IN IMMUNOLOGICAL STUDIES AND PHARMACOKINETICS. FOR EXAMPLE, THE IMMUNE SYSTEM OF RHESUS MACAQUES
RESPONDS TO PATHOGENS AND VACCINES IN WAYS THAT CLOSELY MIRROR HUMAN RESPONSES, MAKING THEM INDISPENSABLE IN
INFECTIOUS DISEASE RESEARCH.

RoLE IN TRANSLATIONAL MEDICINE

TRANSLATIONAL MEDICINE BRIDGES LABORATORY RESEARCH AND CLINICAL APPLICATION. NONHUMAN PRIMATES SERVE AS
CRITICAL INTERMEDIARIES IN THIS PROCESS, HELPING TO VALIDATE DRUG EFFICACY AND SAFETY BEFORE HUMAN TRIALS. THEIR
COMPLEX ORGAN SYSTEMS AND BEHAVIORS ALLOW FOR COMPREHENSIVE ASSESSMENTS OF THERAPEUTIC INTERVENTIONS,
INCLUDING SIDE EFFECTS AND LONG-TERM IMPACTS. THIS ROLE IS ESSENTIAL FOR REDUCING RISKS IN HUMAN SUBJECTS AND
ACCELERATING THE DEVELOPMENT OF NEW TREATMENTS.



CoMMonN Species Usep AND THEIR CHARACTERISTICS

V ARIOUS NONHUMAN PRIMATE SPECIES ARE EMPLOYED IN BIOMEDICAL RESEARCH, EACH WITH UNIQUE ATTRIBUTES THAT SUIT
SPECIFIC SCIENTIFIC NEEDS. UNDERSTANDING THE CHARACTERISTICS OF COMMONLY USED SPECIES HELPS CONTEXTUALIZE THEIR
APPLICATIONS AND ETHICAL CONSIDERATIONS.

RHesus MacaQUEs (MACACA MULATTA)

RHESUS MACAQUES ARE AMONG THE MOST WIDELY USED PRIMATES IN BIOMEDICAL RESEARCH. THEY ARE FAVORED FOR THEIR
ADAPTABILITY TO LABORATORY ENVIRONMENTS, WELL-CHARACTERIZED IMMUNE SYSTEM, AND AVAILABILITY. THEIR USE SPANS
IMMUNOLOGY, NEUROSCIENCE, AND INFECTIOUS DISEASE RESEARCH. RHESUS MACAQUES HAVE CONTRIBUTED NOTABLY TO
HIV/AIDS VACCINE DEVELOPMENT DUE TO THEIR SUSCEPTIBILITY TO SIMIAN IMMUNODEFICIENCY VIRUS (SIV), A CLOSE
RELATIVE OF HIV.

CyNoMoLGUS Monkeys (MACACA FASCICULARIS)

CYNOMOLGUS MONKEYS, ALSO KNOWN AS CRAB-EATING MACAQUES, ARE EXTENSIVELY USED IN TOXICOLOGY AND
PHARMACOLOGY STUDIES. THEIR SMALLER SIZE AND EASE OF HANDLING MAKE THEM SUITABLE FOR REPEATED DOSING AND LONG-
TERM STUDIES. THEY SHARE MANY PHYSIOLOGICAL TRAITS WITH RHESUS MACAQUES BUT ARE OFTEN PREFERRED FOR DRUG
SAFETY TESTING DUE TO THEIR DOCILE NATURE.

Basoons (Papio spp.)

BABOONS ARE LARGER PRIMATES THAT SERVE AS MODELS FOR CARDIOVASCULAR RESEARCH, REPRODUCTIVE BIOLOGY, AND
METABOLIC DISORDERS. THEIR SIZE ALLOWS FOR SURGICAL PROCEDURES AND DEVICE TESTING THAT REQUIRE LARGER
ANATOMICAL STRUCTURES. BABOONS HAVE BEEN INSTRUMENTAL IN STUDIES OF HYPERTENSION, DIABETES, AND ORGAN
TRANSPLANTATION.

CHiMPANZEES (PAN TROGLODYTES)

CHIMPANZEES WERE HISTORICALLY USED IN BIOMEDICAL RESEARCH DUE TO THEIR CLOSE GENETIC PROXIMITY TO HUMANS.
HO\X/EVER/ THEIR USE HAS DRAMATICALLY DECLINED DUE TO ETHICAL CONCERNS AND REGULATORY RESTRICTIONS. THEY WERE
VITAL IN HEPATITIS RESEARCH AND VACCINE DEVELOPMENT BUT ARE NOW LARGELY PROTECTED FROM INVASIVE RESEARCH IN
MANY COUNTRIES.

APPLICATIONS IN DISEASE MODELING AND DRUG DEVELOPMENT

NONHUMAN PRIMATES ARE ESSENTIAL FOR MODELING HUMAN DISEASES AND FOR THE DEVELOPMENT AND TESTING OF
PHARMACEUTICALS. THEIR COMPLEX PHYSIOLOGY AND IMMUNE SYSTEMS ENABLE RESEARCHERS TO INVESTIGATE DISEASES THAT
ARE DIFFICULT TO REPLICATE IN OTHER ANIMAL MODELS.

INFECTIOUS DISEASE RESEARCH

NONHUMAN PRIMATES HAVE BEEN INSTRUMENTAL IN STUDYING INFECTIOUS DISEASES SUCH AS HIV/AIDS, TUBERCULOSIS,
MALARIA, AND EMERGING VIRAL INFECTIONS LIKE EBOLA AND ZIKA. THEIR SUSCEPTIBILITY TO MANY HUMAN PATHOGENS ALLOWS
FOR THE DEVELOPMENT AND EVALUATION OF VACCINES AND ANTIVIRAL THERAPIES. FOR INSTANCE, SIMIAN MODELS OF HIV
INFECTION PROVIDE CRITICAL INSIGHTS INTO VIRAL TRANSMISSION, IMMUNE RESPONSES, AND POTENTIAL TREATMENT STRATEGIES.



NEUROLOGICAL AND BEHAVIORAL STUDIES

THE SOPHISTICATED COGNITIVE ABILITIES OF NONHUMAN PRIMATES MAKE THEM VALUABLE FOR NEUROSCIENCE RESEARCH.
STUDIES OF BRAIN DEVELOPMENT, NEURODEGENERATIVE DISEASES SUCH AS P ARKINSON’S AND ALZHEIMER’S, AND PSYCHIATRIC
CONDITIONS RELY HEAVILY ON PRIMATE MODELS. BEHAVIORAL ASSAYS IN THESE ANIMALS HELP ELUCIDATE THE NEURAL
MECHANISMS UNDERLYING COGNITION, MEMORY, AND SOCIAL BEHAVIOR.

DrUG SAFETY AND EFFICACY TESTING

BEFORE CLINICAL TRIALS, CANDIDATE DRUGS UNDERGO RIGOROUS TESTING IN NONHUMAN PRIMATES TO EVALUATE
PHARMACODYNAMICS, PHARMACOKINETICS, AND POTENTIAL TOXICITIES. THEIR USE HELPS IDENTIFY ADVERSE EFFECTS THAT
MIGHT NOT BE APPARENT IN RODENT MODELS. THIS STEP IS CRUCIAL FOR ENSURING HUMAN SAFETY AND REGULATORY APPROVAL.

LisT oF Key BIOMEDICAL APPLICATIONS

® V ACCINE DEVELOPMENT AND IMMUNOLOGY

o NEURODEGENERATIVE DISEASE MODELING

o CARDIOVASCULAR RESEARCH

® TRANSPLANTATION AND REGENERATIVE MEDICINE

® |NFECTIOUS DISEASE PATHOGENESIS AND TREATMENT

® PHARMACOLOGICAL AND TOXICOLOGICAL SCREENING

ETHICAL AND REGULATORY CONSIDERATIONS

THE USE OF NONHUMAN PRIMATES IN BIOMEDICAL RESEARCH RAISES SIGNIFICANT ETHICAL QUESTIONS DUE TO THEIR COGNITIVE
COMPLEXITY AND SOCIAL BEHAVIORS. REGULATORY FRAMEWORKS ARE IN PLACE TO ENSURE HUMANE TREATMENT, MINIMIZE
SUFFERING, AND JUSTIFY SCIENTIFIC NECESSITY.

ETHICAL PRrINCIPLES AND ANIMAL WELFARE

RESEARCH INVOLVING NONHUMAN PRIMATES IS GUIDED BY THE PRINCIPLES OF THE 3Rs: REPLACEMENT/ REDUCTION/ AND
REFINEMENT. REPLACEMENT ENCOURAGES THE USE OF ALTERNATIVE METHODS WHEN POSSIBLE, REDUCTION AIMS TO MINIMIZE THE
NUMBER OF ANIMALS USED,; REFINEMENT FOCUSES ON ENHANCING ANIMAL WELFARE THROUGH IMPROVED HOUSING, HANDLING, AND
PROCEDURES. INSTITUTIONAL ANIMAL CARE AND Use COMMITTEES (|ACUCS) OVERSEE RESEARCH PROTOCOLS TO ENSURE
COMPLIANCE WITH ETHICAL STANDARDS.

LEGAL AND REGULATORY FRAMEWORKS

IN THE UNITED STATES, THE ANIMAL W/ELFARE ACT AND PUBLIC HEALTH SERVICE POLICY GOVERN THE USE OF NONHUMAN
PRIMATES IN RESEARCH. INTERNATIONALLY, ORGANIZATIONS SUCH AS THE W ORLD HEALTH ORGANIZATION AND THE
INTERNATIONAL PRIMATOLOGICAL SOCIETY PROVIDE GUIDELINES. THESE REGULATIONS REQUIRE JUSTIFICATION OF PRIMATE USE,
RIGOROUS REVIEW PROCESSES, AND TRANSPARENCY IN REPORTING.



PuBLIC PERCEPTION AND SOCIETAL IMPACT

PUBLIC CONCERN ABOUT THE ETHICAL TREATMENT OF NONHUMAN PRIMATES INFLUENCES RESEARCH POLICIES AND FUNDING.
TRANSPARENCY, ETHICAL RIGOR, AND ADVANCES IN ALTERNATIVE METHODS CONTRIBUTE TO MAINTAINING PUBLIC TRUST.
RESEARCHERS MUST BALANCE SCIENTIFIC PROGRESS WITH SOCIETAL VALUES AND ANIMAL WELFARE CONSIDERATIONS.

CHALLENGES AND LIMITATIONS

W/HILE NONHUMAN PRIMATES OFFER UNPARALLELED ADVANTAGES IN BIOMEDICAL RESEARCH, THEIR USE IS ASSOCIATED WITH
SEVERAL CHALLENGES AND LIMITATIONS THAT IMPACT STUDY DESIGN AND INTERPRETATION.

CosT AND RESOURCE INTENSIVE

MAINTAINING NONHUMAN PRIMATES REQUIRES SPECIALIZED FACILITIES, VETERINARY CARE, AND TRAINED PERSONNEL, LEADING TO
HIGH COSTS. THESE FINANCIAL AND LOGISTICAL DEMANDS LIMIT THE SCALE AND ACCESSIBILITY OF PRIMATE RESEARCH.

ETHICAL AND REGULATORY CONSTRAINTS

STRICT REGULATIONS AND ETHICAL CONCERNS LIMIT THE TYPES OF PROCEDURES PERMISSIBLE AND INCREASE ADMINISTRATIVE
BURDENS. RESEARCHERS MUST NAVIGATE COMPLEX APPROVAL PROCESSES, WHICH CAN DELAY STUDIES AND INCREASE COSTS.

BIOLOGICAL V ARIABILITY

NONHUMAN PRIMATES EXHIBIT GENETIC AND BEHAVIORAL VARIABILITY, WHICH CAN COMPLICATE EXPERIMENT AL REPRODUCIBILITY.
THEIR LONGER LIFESPANS AND SLOWER REPRODUCTION RATES ALSO POSE CHALLENGES FOR MULTI-GENERATIONAL STUDIES.

LiMITATIONS IN MoDELING CERTAIN HUMAN CONDITIONS

DESPITE THEIR SIMILARITIES, DIFFERENCES BETWEEN SPECIES CAN LIMIT THE APPLICABILITY OF FINDINGS. SOME HUMAN DISEASES
HAVE NO EXACT PRIMATE COUNTERPART, NECESSITATING COMPLEMENTARY RESEARCH MODELS.

FUTURE DIRECTIONS AND ALTERNATIVES

ADVANCEMENTS IN SCIENCE AND TECHNOLOGY ARE SHAPING THE FUTURE OF NONHUMAN PRIMATE USE IN BIOMEDICAL RESEARCH.
EFFORTS AIM TO REDUCE RELIANCE ON PRIMATES WHILE ENHANCING THE QUALITY AND RELEVANCE OF RESEARCH DATA.

DEVELOPMENT OF ALTERNATIVE MODELS

INNOVATIONS SUCH AS ORGAN-ON-A-CHIP TECHNOLOGIES, 3D TiIssUE CULTURES, AND COMPUTATIONAL MODELING PROVIDE
PROMISING ALTERNATIVES THAT MAY REPLACE SOME PRIMATE STUDIES. THESE METHODS CAN REDUCE ETHICAL CONCERNS AND
IMPROVE THROUGHPUT.

GENETIC ENGINEERING AND TRANSGENIC MODELS

GENETIC MODIFICATION OF NONHUMAN PRIMATES ALLOWS FOR THE CREATION OF MODELS THAT MORE CLOSELY MIMIC HUMAN
DISEASES. CRISPR AND OTHER GENE-EDITING TECHNOLOGIES FACILITATE TARGETED STUDIES OF GENETIC DISORDERS AND



THERAPEUTIC INTERVENTIONS.

ENHANCED W/ELFARE AND REFINEMENT T ECHNIQUES

ONGOING IMPROVEMENTS IN HOUSING, ENRICHMENT, AND NON-INVASIVE MONITORING AIM TO ENHANCE ANIMAL WELFARE AND DATA
QUALITY. REFINEMENT STRATEGIES CONTRIBUTE TO MORE ETHICALLY RESPONSIBLE RESEARCH PRACTICES.

INTERNATIONAL COLLABORATION AND STANDARDIZATION

GLOBAL EFFORTS TO HARMONIZE REGULATIONS, SHARE DATA, AND PROMOTE BEST PRACTICES WILL OPTIMIZE THE USE OF
NONHUMAN PRIMATES IN RESEARCH WHILE ADDRESSING ETHICAL AND SCIENTIFIC CHALLENGES.

FREQUENTLY ASkeD QUESTIONS

\NWHY ARE NONHUMAN PRIMATES COMMONLY USED IN BIOMEDICAL RESEARCH?

NONHUMAN PRIMATES ARE USED IN BIOMEDICAL RESEARCH BECAUSE THEY SHARE CLOSE GENETIC, PHYSIOLOGICAL, AND
BEHAVIORAL CHARACTERISTICS WITH HUMANS, MAKING THEM VALUABLE MODELS FOR STUDYING HUMAN DISEASES, DRUG
DEVELOPMENT, AND VACCINE TESTING.

\W/HAT ETHICAL CONCERNS ARE ASSOCIATED WITH USING NONHUMAN PRIMATES IN
RESEARCH?

ETHICAL CONCERNS INCLUDE THE POTENTIAL FOR CAUSING PAIN, DISTRESS, AND SUFFERING TO HIGHLY SENTIENT ANIMALS,
QUESTIONS ABOUT THE MORAL JUSTIFICATION FOR USING PRIMATES, AND THE NEED FOR STRICT WELFARE STANDARDS AND
ALTERNATIVES TO REDUCE THEIR USE.

\W/HAT REGULATIONS GOVERN THE USE OF NONHUMAN PRIMATES IN BIOMEDICAL
RESEARCH?

IN MANY COUNTRIES, THE USE OF NONHUMAN PRIMATES IS REGULATED BY LAWS AND GUIDELINES SUCH AS THE ANIMAL \X/ELFARE
ACT, THE PuBLIC HEALTH SERVICE PoLicY oN HUMANE CARE AND USE OF L ABORATORY ANIMALS, AND INSTITUTIONAL
REVIEW BOARDS THAT REQUIRE JUSTIFICATION, ETHICAL REVIEW, AND ADHERENCE TO THE 3RS (REPLACEMENT, REDUCTION,
REFINEMENT).

How ARE NONHUMAN PRIMATES CONTRIBUTING TO COVID-19 RESEARCH?

NONHUMAN PRIMATES HAVE BEEN INSTRUMENTAL IN COVID-19 RESEARCH BY SERVING AS MODELS TO STUDY THE VIRUS'S
PATHOGENESIS, EVALUATE VACCINE EFFICACY, AND TEST ANTIVIRAL TREATMENTS DUE TO THEIR IMMUNE SYSTEM SIMILARITY TO
HUMANS.

\W/HAT ALTERNATIVES ARE BEING DEVELOPED TO REDUCE THE USE OF NONHUMAN
PRIMATES IN RESEARCH?

ALTERNATIVES INCLUDE ADVANCED CELL CULTURE TECHNIQUES, ORGAN-ON-A-CHIP MODELS, COMPUTER SIMULATIONS, AND THE

USE OF LESS SENTIENT ANIMALS, ALL AIMED AT REDUCING, REFINING, OR REPLACING THE USE OF NONHUMAN PRIMATES WHILE STILL
ACHIEVING RELIABLE SCIENTIFIC RESULTS.



WHAT ARE THE MAIN CHALLENGES IN USING NONHUMAN PRIMATES FOR BIOMEDICAL
RESEARCH?

CHALLENGES INCLUDE HIGH COSTS OF MAINTENANCE, ETHICAL AND WELFARE CONCERNS, LIMITED AVAILABILITY, GENETIC
VARIABILITY, AND THE COMPLEXITY OF TRANSLATING FINDINGS DIRECTLY FROM PRIMATES TO HUMANS DESPITE THEIR
SIMILARITIES.

ADDITIONAL RESOURCES

1. NONHUMAN PRIMATES IN BIOMEDICAL RESEARCH: BIOLOGY AND MANAGEMENT

THIS COMPREHENSIVE VOLUME OFFERS DETAILED INSIGHTS INTO THE BIOLOGY, BEHAVIOR, AND CARE OF NONHUMAN PRIMATES
USED IN BIOMEDICAL RESEARCH. |IT COVERS SPECIES-SPECIFIC MANAGEMENT PRACTICES, HEALTH MONITORING, AND THE ETHICAL
CONSIDERATIONS INVOLVED. THE BOOK IS AN ESSENTIAL RESOURCE FOR LABORATORY ANIMAL VETERINARIANS, RESEARCHERS,
AND ANIMAL CARE STAFF WORKING WITH PRIMATES.

2. THE LABORATORY PRIMATE

A FOUNDATIONAL TEXT IN THE FIELD, THIS BOOK EXPLORES THE USE OF NONHUMAN PRIMATES IN LABORATORY RESEARCH,
FOCUSING ON THEIR ROLE IN UNDERSTANDING HUMAN DISEASES. |T INCLUDES CHAPTERS ON SPECIES SELECTION, HOUSING,
NUTRITION, AND EXPERIMENTAL TECHNIQUES. THE DETAILED COVERAGE MAKES IT VALUABLE FOR SCIENTISTS AND STUDENTS
INVOLVED IN PRIMATE RESEARCH.

3. NONHUMAN PRIMATES IN BIOMEDICAL RESEARCH: DISEASES

FOCUSING ON THE PATHOLOGY AND INFECTIOUS DISEASES OF RESEARCH PRIMATES, THIS BOOK PROVIDES AN IN-DEPTH
EXAMINATION OF COMMON AND EMERGING HEALTH ISSUES. |T DISCUSSES DIAGNOSTIC METHODS, TREATMENT PROTOCOLS, AND
PREVENTIVE CARE STRATEGIES. THE TEXT IS INDISPENSABLE FOR LABORATORY ANIMAL VETERINARIANS AND RESEARCHERS
MONITORING PRIMATE HEALTH.

4. PrIMATE MoDELS OF HUMAN DISEASE

THIS BOOK HIGHLIGHTS THE USE OF NONHUMAN PRIMATES AS MODELS FOR VARIOUS HUMAN DISEASES, INCLUDING NEUROLOGICAL
DISORDERS, INFECTIOUS DISEASES, AND METABOLIC SYNDROMES. |T REVIEWS THE ADVANTAGES AND LIMITATIONS OF DIFFERENT
PRIMATE SPECIES IN TRANSLATIONAL RESEARCH. RESEARCHERS INTERESTED IN DISEASE MODELING WILL FIND THIS RESOURCE HIGHLY
INFORMATIVE.

5. ETHICS AND WELFARE OF NONHUMAN PRIMATES IN BIOMEDICAL RESEARCH

ADDRESSING THE ETHICAL CHALLENGES OF USING NONHUMAN PRIMATES, THIS BOOK DISCUSSES WELFARE STANDARDS,
REGULATORY FRAMEWORKS, AND REFINEMENT TECHNIQUES TO MINIMIZE ANIMAL DISTRESS. |T PROMOTES RESPONSIBLE RESEARCH
PRACTICES AND HIGHLIGHTS ADVANCES IN ENRICHMENT AND CARE. THE BOOK IS ESSENTIAL READING FOR INSTITUTIONAL REVIEW
BOARDS AND RESEARCHERS.

6. BEHAVIORAL MANAGEMENT OF NONHUMAN PRIMATES IN BIOMEDICAL FACILITIES

THIS TEXT FOCUSES ON THE PSYCHOLOGICAL WELL-BEING OF PRIMATES IN RESEARCH SETTINGS BY DETAILING ENRICHMENT
STRATEGIES, SOCIAL HOUSING, AND BEHAVIORAL MONITORING. |T EMPHASIZES HOW BEHAVIORAL MANAGEMENT CAN IMPROVE
BOTH ANIMAL WELFARE AND RESEARCH OUTCOMES. CARETAKERS AND BEHAVIORAL SCIENTISTS WILL FIND PRACTICAL GUIDANCE
WITHIN.

7. NONHUMAN PRIMATE MODELS FOR BRAIN DISORDERS

DEDICATED TO NEUROSCIENCE RESEARCH, THIS BOOK EXPLORES THE UTILITY OF NONHUMAN PRIMATES IN STUDYING BRAIN
FUNCTION AND NEUROLOGICAL DISEASES. |T COVERS EXPERIMENTAL METHODOLOGIES, NEUROIMAGING, AND THERAPEUTIC
APPROACHES. THE BOOK SERVES AS A KEY REFERENCE FOR NEUROSCIENTISTS AND BIOMEDICAL RESEARCHERS.

8. NUTRITION AND FEEDING OF NONHUMAN PRIMA TES IN BIOMEDICAL RESEARCH

THIS VOLUME ADDRESSES THE NUTRITIONAL REQUIREMENTS AND FEEDING PRACTICES CRITICAL TO MAINTAINING HEALTHY
RESEARCH PRIMATES. IT REVIEWS DIET FORMULATION, FEEDING SCHEDULES, AND THE IMPACT OF NUTRITION ON EXPERIMENTAL
VARIABLES. VETERINARIANS AND ANIMAL CARE PERSONNEL WILL BENEFIT FROM ITS PRACTICAL RECOMMENDATIONS.

9. ADVANCES IN NONHUMAN PRIMATE GENOMICS AND BIOMEDICAL APPLICATIONS
HIGHLIGHTING RECENT PROGRESS IN GENOMICS, THIS BOOK DISCUSSES GENETIC TOOLS AND TECHNOLOGIES APPLIED TO NONHUMAN



PRIMATES IN BIOMEDICAL RESEARCH. |T EXAMINES HOW GENOMIC INSIGHTS CONTRIBUTE TO DISEASE MODELING, DRUG
DEVELOPMENT, AND PERSONALIZED MEDICINE. THE TEXT IS IDEAL FOR GENETICISTS AND TRANSLATIONAL RESEARCHERS.
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