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In this issue, Dario Ringach presents his views of the controversy surrounding the use of 
animals in biomedical research. His position on the scientific merits of animal use 
focuses on claims he ascribes to me. I thank the editors of the American Journal of the 
Medical Sciences for allowing me this response. 
 
Essentially every claim Ringach assigns to me is a gross misrepresentation, a straw man 
argument, red herring, ad hominem attack, or other fallacy. Further, much of the 
philosophy of science he presents is inconsistent with facts and definitions easily 
obtained from standard texts. Given that countering his claims one-by-one would require 
more space than is available, I will simply present my actual position howbeit in 
abbreviated form. 
 
Greek, Shanks, and Greek have stated the following in a number of different ways in a 
number of different publications.1-5 Humans and animals are examples of complex 
systems that have diverged into different species as a result of the operation of 
evolutionary mechanisms over long periods of time. Species, and even strains, manifest 
different responses to the same stimuli due to differences with respect to: 1. genes 
present; 2. mutations in the same gene (where one species has an ortholog of a gene 
found in another); 3. proteins, protein activity, and protein-protein interactions; 4. gene 
regulation and or expression; 5. genetic networks; 6. organismal organization (humans 
and rats may be intact complex systems, but are differently complex); 7. environmental 
exposures; and 8. evolutionary histories. These reasons explain the immense empirical 
evidence revealing that members of one species, strain or breed, or even patients in the 
same family often respond differently to drugs and experience different diseases.  
 
We have readily acknowledged that society has been the beneficiary of the results of 
careful scientific studies of animals. There is value in basic research and in using animals 
in basic research. Studies of animals have prompted important hypotheses about basic 
biological principles and have contributed greatly to our scientific understanding of life. 
Such studies will continue to illuminate these matters. Moreover, basic research using 
animals continues to play a valuable heuristic role by prompting new ways of thinking 
about human biological problems of interest.  
 
Basic research however, is a separate issue from whether animal models are predictive 
(demonstrate a high positive predictive value and negative predictive value) of human 
outcomes vis-à-vis drug development and the study of the causes and cures of human 
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diseases. Perturbations of seemingly identical complex systems, for example 
monozygotic twins,6 can result in dramatically different outcomes. Therefore, we have 
reason to doubt that one species can predict for another, the outcome of processes that 
occur at levels of organization not amenable to study by reductionism.7-10 This position is 
supported by other scientists11-16 and by medical science’s current emphasis on 
personalized medicine.17, 18 
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