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Abstract

This illustration depicts important biomedical advancements generated
by nonhuman primate (NHP) research. NHPs’ value in human-centered
research is their unique evolutionary proximity to humans.

Primates in Human-Centered Health Research

Despite public hostility, nonhuman primate (NHP) research has contributed invaluable
knowledge about disease states and drug therapies that have benefited underserved
human communities.1 This success further complicates ethical conversations about
uses of NHPs1.2; the illustration represents a spectrum of human interest by visually
elucidating interrelations among NHP research and advancements in human-centered
health.

Figure. Humanity and Inhumanity Behind Nonhuman Primate Research
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NHP research has triggered widespread public outrage and activism. Notable instances
include the infamous “pit of despair” experiment conducted by comparative psychologist
Harry Harlow, which horrified the public by putting young rhesus macaques under
extreme psychological distress.345 A doctoral student of Harlow, Gene Sackett, said
animal rights advocates’ hatred was so intense that he personally believed it was Harlow
and his experiment that started the modern animal rights movement.3In the 1980s,
Edward Taub’s Silver Spring monkeys sparked allegations of limb deafferentation,
improper housing conditions, and poor veterinary care.3 Taub had been using NHP
deafferentation experiments to test his hypothesis of learned non-use and its
applications to human stroke rehabilitation, which facilitated development of constraint-
induced movement therapy.36 NHP researchers have also been the target of attacks by
animal rights groups, such as a string of attacks on California NHP researchers in the
mid-to-late 2000s.4 More recently, in 2020, the University of Wisconsin-Madison was
fined $74 000 by the US Department of Agriculture for 28 violations of federal animal
research standards, such as injuries requiring amputations.”

Human Interest lllustration

One subject, at left in the illustration, is the rhesus macaque, 1 of 2 preferred species in
NHP research and the same species used in Harlow’s experiments.3 Each person to the
right in the illustration represents the impact of NHP-derived medication on one
particular difficult-to-treat or understudied human disease. The first subject, an older
man, symbolizes the impact of new treatments for neurodegenerative diseases, such as
Parkinson’s (PD) and Alzheimer’s disease (AD), on length and quality of life. NHP models
for PD became critical after the discovery of 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP).8 After “identifying MPTP as the likely cause of permanent
parkinsonism,”8 early studies using MPTP with NHP models for PD emerged. NHP
models gained prominence at this moment, as traditional rodent models showed
moderate-to-severe resistance to neurotoxic effects of MPTP.9.10 Even today, NHP
models for PD help improve cell-based treatmentsiland serve as critical models for
early-stage tau pathology in AD. (Rodents have little tau pathology, and early-stage tau
phosphorylation is difficult to study in humans postmortem.12)

The second human subject in the drawing, a young queer man, represents the impact
that HIV/AIDS medication development has had on gay communities and survivorship.
The extensive contributions of NHP research to HIV/AIDS treatment include evaluation
of Tenofovir’s toxicity and its efficacy in suppressing viral replication and testing its
prophylactic use as early as 1996.13

The last person in the illustration has a malar rash, one of the most well-known
symptoms of systemic lupus erythematosus (SLE), and represents the impact of new
treatments for SLE on quality of life.14 NHP models were critical in advancing SLE care:
cynomolgus monkeys were used for toxicity testing and dosage testing of the biologic
belimumab.15 Before the US Food and Drug Administration approved belimumab in
2011, no new drug treatment specifically targeting SLE had been released in 56 years,
and treatment options up to that point were often inadequate.15
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