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Moving past animal experiments to understand human
neurological disease

openaccessgovernment.org/article/moving-past-animal-experiments-to-understand-human-neurological-
disease/173839/

Richard J. Miller, PhD, Professor Emeritus of Pharmacology at
Northwestern University Feinberg School of Medicine, says that
the belief monkeys and other animals are essential for performing
translationally useful research for human neurological disease is
outdated and incompatible with 21st-century science

The science is now clear: It’s time to challenge the prevailing use of animals for studying
the brain and human neurological diseases.

Animals fail to model human neurological disease

Using animals to model human neurological disease is severely limited. This is
particularly true when it comes to diseases of the nervous system. Numerous
fundamental differences exist between the brains of monkeys and humans.  These
include the relative proportions of neuronal types, their laminar distribution, gene
expression profiles, and morphology. These disparities are critical when trying to answer
questions about the causes of diseases that are exclusively human.

Consider that, as opposed to humans, monkeys don’t suffer from Alzheimer’s,
Parkinson’s, Huntington’s diseases, or most other uniquely human neurological disorders.
This means scientists must attempt to artificially induce these disorders in animals to
“model” them for research purposes.

Because the pathophysiology of these diseases is often poorly understood, generating
such models in animals is basically impossible and inevitably produces few translatable
results.  This applies especially to diseases like schizophrenia and depression, for
which there is no clear neuropathology to model. Animal models for these disorders are
basically scientific malapropisms.

As a result, while drug development using animal models has a 90% failure rate, it’s even
worse for neurological diseases. For example, the current failure rate for Alzheimer’s
drugs is 99.6%.

Poor translation leads to ineffective treatments

The degree of translation for neurological disorders is so poor that the National
Academies of Sciences, Engineering, and Medicine  concluded that: “Advances in
genetics and other new technologies are beginning to bring forth new molecular targets
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and identify new biomarkers”, and that these are “opportunities to accelerate early stages
of drug development for nervous system disorders in the absence of animal models that
reflect disease and predict efficacy.”

This statement is bolstered by the proliferation of many human-based alternatives to the
use of monkeys and other animals, resulting in more effective and ethical science.

Innovative human-based technologies must replace animals

Human stem cell-based technologies , in particular, human brain organoids ,
now allow scientists to investigate brain functions in the context of personalized medicine,
opening the door to understanding neurological diseases that reflect the entire diversity of
the human race, rather than in monkeys or mice.

Together with other human-based paradigms, including live brain imaging,  human
transcriptomics , and detailed analyses of post-mortem brain tissue,  these
methodologies are far more likely to elucidate the causes of human neurological diseases
than studying monkeys.

In a powerful confirmation of these new technologies, the U.S. National Institutes of
Health issued a statement on February 1, 2024  that it will now prioritize developing
and using novel alternative methods (NAMS) rather than animal experiments. This follows
the passage of the FDA Modernization Act 2.0 , allowing the U.S. Food and Drug
Administration to accept human cell-based data for new drug approval in lieu of
previously required experimental results from animals.

Non-human primate or rodent experimentation no longer represents the cutting-edge of
21st-century human neurological disease research. Human-relevant models of the brain,
and not animals, are key for learning about neuropsychiatric diseases and potential
treatments.
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