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As done following the Committee meeting on May 26th 2011, we would 
like submit to the Committee our considered observations of and 
responses to the proceedings of the August 11th meeting, on behalf of 
the New England Anti-Vivisection Society (NEAVS) and its major 
campaign Project R&R: Release and restitution for Chimpanzees in U.S. 
Laboratories, and all of the thousands of members and supporters of 
the Society and the Project. We would also like to draw the attention of 
the Committee to Project R&R’s published scientific papers relevant to 
this submission and to its inquiry in general, which have been provided 
to it in both electronic and hard-copy formats: 
 

Bailey, J. (2010). An Assessment of the Use of Chimpanzees in 
Hepatitis C Research Past, Present and Future: 1. Validity of the 
Chimpanzee Model. Altern Lab Anim 38, 387-418. 

 
Bailey, J. (2010). An assessment of the use of chimpanzees in 
hepatitis C research past, present and future: 2. Alternative 
replacement methods. Altern Lab Anim 38, 471-494. 

 
Bailey, J. (2009). An examination of chimpanzee use in human 
cancer research. Altern Lab Anim 37, 399-416. 

 
Bailey, J. (2008). An assessment of the role of chimpanzees in 
AIDS vaccine research. Altern Lab Anim 36, 381-428. 

 
Bailey, J., Balcombe, J. & Capaldo, T. (2007). Chimpanzee 
Research: An Examination of Its Contribution to Biomedical 
Knowledge and Efficacy in Combating Human Diseases. 
Available at: http://www.releasechimps.org/flawed-
science/dangerous-and-unnecessary/the-case-to-end-
chimpanzee-research/ (Accessed 19-10-10). 

 
Bradshaw, G.A., Capaldo, T., Lindner, L. & Grow, G. (2009). 
Developmental context effects on bi-cultural post-trauma self 
repair in chimpanzees. Developmental Psychology 45, 1376-1388. 

 
Bradshaw, G.A., Capaldo, T., Lindner, L. & Grow, G. (2008). 
Building an inner sanctuary: complex PTSD in chimpanzees. J 
Trauma Dissociation 9, 9-34. 

 
 Once again, we trust that they will help serve the Committee’s 
deliberations. 
 

1. Chimpanzee behavioral research 
 
Professor De Waal’s assertion that chimpanzee behavior needs to 
be studied “as a touchstone for humans” is debatable. It is 
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undoubtedly of great interest and a source of fascination…but the 
question of its necessity for human benefit is controversial. A number 
of his observations are proof, in any case, that its future study would 
not require invasive research conducted upon captive 
chimpanzees in laboratories. Instead, we agree with Professor De 
Waal that studies in sanctuary, for example at Chimp Haven, are 
“entirely compatible” with future chimpanzee behavior studies, and 
that this can (and should) be done entirely non-invasively. 
 
With regard to understanding human social behavior, 
communication, learning and memory, Professor Hopkins and Dr. 
Mendel provided examples of unique behavior and anatomy in 
humans and apes, which could not be studied in monkeys. This is no 
reason, however, not to study humans exclusively. In this respect, it 
was suggested that determining neural mechanisms of behaviors is 
important, as knowledge of these can help to indicate problems in 
children. When asked why we simply just couldn’t use children for 
imaging studies, the reply was that this could be “tricky,” given that 
children like to move around, which isn’t conducive to the imaging 
process. However, pediatric imaging is absolutely commonplace, 
and staff are highly trained to facilitate this – making serious 
questioning of the basis for his assertions essential. Evidence includes 
a wealth of resources for pediatric imaging professionals, such as: 
 

• http://www.pediatricradiology.com/ 
 

• The Society for Pediatric Radiology http://www.pedrad.org/ 
 

• http://www.pediatricimagingonline.com/ 
 

Also, even a cursory literature search reveals a wealth of knowledge 
emanating from the field of pediatric imaging, including the 
following recent publications: 

 
• Shaw P et al. (2011) Cortical development in typically 

developing children with symptoms of hyperactivity and 
impulsivity: support for a dimensional view of attention deficit 
hyperactivity disorder. Am J Psychiatry 168(2):143-51. 

 
• Wu KH, Chen CY, Shen EY (2011) The cerebellar development 

in Chinese children-a study by voxel-based volume 
measurement of reconstructed 3D MRI scan. Pediatr Res 
69(1):80-3. 

 
• Castellanos FX, Proal E (2009) Location, location, and 

thickness: volumetric neuroimaging of attention-
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deficit/hyperactivity disorder comes of age. J Am Acad Child 
Adolesc Psychiatry 48(10):979-81. 

 
• Shen EY et al. (2010) Study of brain growth in children--a new 

approach to volume measurements using MRI-reconstructed 
3D neuroimaging. Childs Nerv Syst 26(11):1619-23. 

 
• Tamura R et al. (2010) Reduced thalamic volume observed 

across different subgroups of autism spectrum disorders. 
Psychiatry Res 184(3):186-8. 

 
• Gaetz W et al. (2010) Mapping of the cortical spinal tracts 

using magnetoencephalography and diffusion tensor 
tractography in pediatric brain tumor patients. Childs Nerv 
Syst. 2010 Nov;26(11):1639-45. 

 
• Bjorkquist OA et al. (2010) Cingulate gyrus morphology in 

children and adolescents with fetal alcohol spectrum 
disorders. Psychiatry Res 181(2):101-7. 

 
• Gale SD & Prigatano GP (2010) Deep white matter volume 

loss and social reintegration after traumatic brain injury in 
children. J Head Trauma Rehabil 25(1):15-22. 

 
• Giedd JN et al. (2010) Anatomic magnetic resonance 

imaging of the developing child and adolescent brain and 
effects of genetic variation. Neuropsychol Rev 20(4):349-61. 

 
Appendix 1 also lists a representative selection of human imaging 
studies to illustrate what can be achieved using people, rather than 
chimpanzees, for: item, source and spatial memory; cognition/brain 
activity; attention, perception, vision; pain, hearing, sensation; brain 
structure and architecture; drug effects on the brain; and so on. 
 
We would also like to highlight the testimony of Brian Hare, who, in 
common with Franz De Waal, demonstrated that, even if one 
accepts that the study of chimpanzee behavior is useful and 
relevant to human health and medicine, this may be achieved 
exclusively in a sanctuary setting. As Professor Hare explained, there 
are hundreds of suitable chimpanzees in huge enclosures in rich 
forest environments; a laboratory setting is not necessary, and 
further it is cheaper to perform such research in this way ($40 per 
chimp per day at an NIH facility, versus $10 in an African sanctuary). 
Stephen Ross of Lincoln Park Zoo augmented this in his statement 
during the public comments session, in which he described the past 
and present considerable scientific productivity of modern zoos’ 
chimpanzees using non-invasive methods.  



New England Anti-Vivisection Society  |  333 Washington Street, Suite 850  |  Boston, MA 02108 
 

5 

 
It is entirely speculative and unscientific to state, as was done in the 
discussion session, that we cannot fully appreciate what 
contribution chimpanzee research is making to human mental 
health right now, and that in the future when we look back and ask 
where interventions came from, we will see that some came from 
ideas and methods developed in chimpanzees. This is not 
evidential. Further, while behavioral researchers purport the worth of 
their research to human clinical practice, commentary from 
practicing psychologists and social workers would shed a different 
light. Most believe that more funding for intervention programs, 
qualitative clinical research, etc., using human subjects in non-
invasive research and research that might in situ benefit them, is the 
direction behavioral research must go. Rather than bench to 
bedside, the arguments among the practicing mental health field 
versus the experimental arms of that field would go more “bedside 
to bedside.” 
 
Finally, it was postulated that an advantage of using chimpanzees 
in preference to humans is that the entire life histories of 
chimpanzees may be known. There are a number of counter 
arguments to this. First, human subjects may be questioned in detail, 
so thorough life histories can be determined. This is the protocol in 
longitudinal and epidemiological research already. The posited 
obstacle to a move away from chimpanzee use is without basis, 
and confounded by the fact that adult chimpanzee records and 
files are frequently erroneous, including even conflicting information 
as to age and date of birth. Second, all chimpanzees in a 
laboratory are, inherently and unavoidably, stressed by that 
environment, which has significant consequences for gene 
expression and related biology. This affects and confounds all data 
produced, over and above any inter-species differences that are 
present. For a detailed description of this, we refer the Committee 
to Dr. Theodora Capaldo’s written testimony provided to them in 
August for the public meeting as well as her submitted 
accompanying co-authored papers: 
 

Building and Inner Sanctuary: Complex PTSD in Chimpanzees 
Bradshaw,G.,  Capaldo, T.,  Lindner,L, and Grow, G. (2008) Journal of Trauma and 
Dissociation,  9 (1) 
 
Developmental Context Effects on Bicultural Posttrauma Self Repair in Chimpanzee 
Bradshaw, G.,  Capaldo, T.,  Lindner, L, and Grow, G. (2009) Developmental 
Psychology, 45 (5), 1376-1388 
 

…and also to section 3 of this submission (below), and Appendix 2 
that includes brief excerpts from Dr. Bailey’s extensive review of 
human/chimpanzee genetic differences (“Lessons from 
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chimpanzee-based research on human disease: the implications of 
genetic differences”), which will be submitted to the Committee at 
the earliest opportunity. Further, most laboratory chimpanzees are 
far from experimentally naïve: many have been in research for 
years and have been subjected to previous infections, vaccinations 
and so on. The validity if any data they produce is therefore 
compromised, and these chimpanzees cannot constitute ideal 
research models. 
 

 
2. Hepatitis C research 
 
Many of the speakers during this session repeated common claims 
that the chimpanzee has been crucial to historical advances in our 
understanding of this disease. This is largely of academic interest, as 
the Committee’s task is to ascertain the degree of need for 
chimpanzees in present and future research. However, it may be 
instructive for the Committee to spend some time deliberating 
claims of their historic significance, as it may elucidate the credibility 
of a speaker’s overall testimony and opinion, and may also reveal 
that chimpanzees have not been as helpful as is claimed, and 
further that in vitro and human-based methods have contributed 
(and continue to contribute) more than they are given credit for. 
Consequently, as elaborated on in our written response to the first 
IOM meeting in May, we would like to draw the members’ attention 
to Dr. Bailey’s two papers on hepatitis C that, among other things, 
evidentially and factually dispute claims put forward by advocates 
of chimpanzee use that chimpanzees: have been crucial historically 
in hepatitis C research; continue to be necessary in the evaluation 
of hepatitis C vaccines and the development of monoclonal 
antibody therapies; and that in vitro and clinical approaches are 
inferior to the use of chimpanzees to study the virus and hepatitis C 
pathology: 
 
An Assessment of the Use of Chimpanzees in Hepatitis C Research Past, Present 
and Future: 1. Validity of the Chimpanzee Model 
Bailey, J. (2010). Alternatives to Laboratory Animals (ATLA), 38(5), 387-418. 
Available: http://tiny.cc/toxu6 
 
An Assessment of the Use of Chimpanzees in Hepatitis C Research Past, Present 
and Future: 2. Alternative Replacement Methods 
Bailey, J. (2010). Alternatives to Laboratory Animals (ATLA), 38(6), 471-494. 
Available: http://tiny.cc/5mesu 
 
Both papers have already been provided to the Committee for its 
attention and consideration. 
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With regard to alternatives, Stanley Lemon’s testimony was detailed 
and helpful, and countered much of the concern surrounding the 
capacity of alternatives proffered by advocates of chimpanzee 
use. Indeed, greater than 20,000 papers utilizing such methods have 
been published to date. While he highlighted many caveats about 
in vitro systems for HCV study, two things should be borne in mind: 
firstly, that these caveats must be aligned with the serious caveats 
of using HCV-infected chimpanzees, and their different pathologies 
and viral responses; and secondly, that in vitro methods are 
constantly improving and becoming more capable and relevant to 
human in vivo HCV infection and disease. The benefits and 
limitations of the chimpanzee model on the other hand remain 
stagnant. For example, Professor Lemon described advances in the 
construction of chimeric HCV genomes to enable research into the 
different types of HCV, and advances in the culture of 
differentiated human hepatocytes. In short, all the available in vitro 
methods can combine to provide researchers with a 
comprehensive suite of methods that facilitate detailed, wide-
ranging and “complete” research. As opined in our response to the 
IOM meeting in May:  
 
All approaches have limitations and caveats. One of the 
committee’s responsibilities is to determine if the chimpanzee can 
provide human-relevant essential data that the other methods are 
unable to provide. [Bailey’s two published papers on hepatitis C] go 
into considerable detail in this respect, outlining the breadth of 
important data such approaches have provided. Briefly, I would ask 
the committee to consider the following: 
 

• The relative research interest of chimpanzee use in HCV 
research has declined by approximately 60% over the past 
three decades, while the use of alternatives has increased 
80-fold over the same period. 

 
• HCV pathology in chimpanzees and humans is very 

different. For example: there is a much lower rate of 
chronic infection in chimps due to greater viral clearance; 
immune responses to HCV differ; resultant liver fibrosis and 
cirrhosis are milder in chimps and hepatocellular 
carcinoma is rare. 

 
• The claimed contributions of chimpanzee use to HCV 

understanding are exaggerated. Chimps were not 
required to characterize high-titer human serum samples 
used in the process of identifying HCV; they were not 
necessary in the development of infectious HCV clones, 
and in any case these were not integral to the 
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development of virus-like particles (VLPs), pseudoparticles 
(HCVpp), and full life-cycle infectious cellular clones 
(HCVcc); and they were not essential to demonstrate that 
HCV infection does not elicit protective immunity. 

 
• In vitro HCV research methods: permit the investigation of 

the entire viral life cycle; facilitate reverse genetics 
analyses to elucidate HCV genomics, proteomics, and 
interactions with and roles of host factors; permit the study 
of the humoral immune response and neutralizing 
antibodies to aid vaccine development; help with 
identification of therapeutic targets and the screening 
and testing of antiviral compounds. 

 
• Full life cycle infectious cellular clones (HCVcc) are being 

much improved: multiple cell lines can be used to increase 
replication and viral titers; intra- and intergenotypic 
chimeras with other HCV isolates are improving efficiency; 
and dedicated systems for other strains are showing 
promise. 

 
• Studying pathological events early in HCV infection is not 

the preserve of the chimpanzee. Informative studies have 
been performed with sufferers of needle stick injuries, and 
prospective investigations with new admissions to young 
offenders institutes, for example. 

 
There are, to date, no publicly available data to show that 
chimpanzee HCV-antiviral and vaccine data is predictive of human 
response to those interventions. However, even Professor Schiff, who 
had been full of praise for the role of the chimpanzee in historical 
HCV research, had to admit that there was no need for 
chimpanzees in the future development of HCV antivirals. With 
regard to HCV vaccines, the discussion session offered some 
valuable suggestions/thoughts. It is notable that informative 
therapeutic vaccine trials are taking place with no requirement for 
chimpanzee preclinical efficacy data that may or may not have 
been predictive. For prophylactic vaccines, it was noted that similar 
field trials could be achieved, especially in countries where blood 
transfusion units do not employ screening. We would also like to 
draw the Committee’s attention to the power of VaxDesign’s MIMIC 
system (“Essentially a clinical trial in a test tube for human 
immunity”), which provides human relevant vaccine 
immunogenicity data (see two papers cited above, and 
VaxDesign.com for further details). This uses white blood cells from 
volunteer donors, and allows immune responses induced by new 
vaccine candidates to be studied both at the vaccination site 
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and/or point of virus attack, as well as the assessment of immune 
cell activities and antibody production. Advantages of this system 
include its capacity to test adjuvants, vaccine components and 
complete vaccines, assess the quality of established vaccines, and 
that each well of the 96-well plates used in the system represents a 
different human immune system – reflecting human biological and 
immunological diversity. Stated goals of this system are to obviate 
preclinical animal-based vaccine tests and to identify optimal 
human vaccine formulations. Given the performance of this system 
to date, there is robust evidence that this system will reduce the risk 
of adverse events in clinical trials, elucidate why some vaccines 
work in certain populations of people but not in others, and address 
safety and immunogenicity issues. Further, this method is applicable 
not just to vaccines but also to the evaluation of other drugs and 
biologicals. 
 
 
Robert Purcell claimed that chimpanzees are necessary in hepatitis 
C research as they provide the only means of studying early-phase 
infection. This is not true: there are human-specific alternative 
approaches. Acute infection, even during the very early phase, can 
be and has been extensively studied in humans, exemplified by 
studies of patients exposed to contaminated blood products and 
victims of accidental needle stick accidents, etc. Elegant 
prospective studies of acute HCV infection have been conducted, 
achieved for example by routinely screening new admissions to 
young-offender institutes for the virus. The sampling of liver tissue is 
also not the preserve of chimpanzee research: many HCV 
investigations have entailed the use of human liver biopsies and 
resulted in important discoveries. We propose that the Committee 
harbor reservations about the accuracy and veracity of Purcell’s 
testimony for the following additional reasons: the claim that 
chimpanzees are essential to malaria research, for example for the 
identification of genes responsible for drug resistance; the assertion 
that chimps are needed for monoclonal antibody discovery and 
development; the speculative contentions that chimpanzees must 
be available for a response to diseases not yet identified, and that 
they would have identified the dangerous adverse reactions seen in 
clinical trials of TGN1412; the statement that chimpanzee 
maintenance and care in laboratories is cheaper than in sanctuary; 
and the unfounded opinion that chimpanzees will be needed for 
research into diabetes and cardiovascular disease in the future. The 
first three of these points we will respond to below (malaria, 
monoclonal antibodies and future unknown diseases). Regarding 
the other points: we do not know if chimpanzees would have 
identified TGN1412 as being dangerous, and it is impossible to 
suggest that chimpanzees could be used routinely as a second 



New England Anti-Vivisection Society  |  333 Washington Street, Suite 850  |  Boston, MA 02108 
 

10 

species in preclinical drug testing to “catch” such drugs. However, 
we do know that a simple in vitro immunohistochemical test using 
human tissue would have flagged this drug’s potential to cause life-
threatening cytokine storm in humans1, and also that it is unlikely 
that the chimpanzee would have detected this problem with the 
drug due to another “masking” species difference (see later). 
Chimpanzee care in sanctuary is significantly cheaper than the cost 
of their care and maintenance in laboratories: a study by Project 
R&R, currently in review for publication, details estimated lifetime 
care costs for all current federally supported chimpanzees to be 
$312 million in labs, versus an estimated $139 million for superior care 
in sanctuary. Finally, speculative assertions of future chimpanzee 
need for diseases such as diabetes and cardiovascular disease 
have no scientific foundation (nor was any offered): no such 
research is being funded, nor has been funded in recent years. 
 

 
3. Chimpanzee genetics 
 
Jeffrey Rogers provided an illuminating presentation that showed 
the commonly perceived 98-99% genetic similarity between humans 
and chimpanzees to be superficial. When one compares the 
genomes in more detail, incorporating insertions and deletions of 
DNA, many of which are unique to one species, the difference is 
significantly greater. Many of these differences are outside of 
genes, but are in regions of DNA that control the expression of 
nearby genes. As Professor Rogers stated, “It is a mistake to think 
that these differences don’t matter…genetic regulation and 
expression are just as important for biological functions and species 
differences.” 
 
This presentation showed that an estimated 70% of functional gene 
products—proteins—are different in humans and chimps. While 
these differences are minor, they can, and do, have functional 
consequences. This is especially true when the differences are in 
transcription factors, each of which may control and modulate the 
expression of hundreds or even thousand of other genes. Many of 
these differences are in genes involved in immune system function 

                                            
1 The novel, highly Sensitive Immunohistochemistry Assay for Her-2/neu 
Expression on breast cancer Cells using the drug Herceptin. The Journal 
of Clinical Cancer Research, volume 11, number 24 part 2, page 9046, 
poster B60, published by the American Association of Cancer 
Research, December 15, 2005. http://www.aacrjournals.org  
Glazyrin A, Shen X, Blanc V, Eliason JF (2007) Direct detection of 
herceptin/trastuzumab binding on breast tissue sections. J Histochem 
Cytochem. 2007 Jan;55(1):25-33. 
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(see point 1 above, and Appendix 2). Such differences are 
exacerbated by differences in gene splicing, which are 
documented in humans and chimpanzees, whereby even identical 
genes give rise to different gene products. 
 
We would like to comment on two other important issues brought 
up by Professor Rogers. The significant effects of the environment of 
gene function and expression are just beginning to be appreciated. 
It is therefore acknowledged that, in biomedical animal research, 
the quality and richness of the environment is critical to 
experimental results. The inherent stress of laboratory life for a 
chimpanzee is known to impact gene function and expression, and 
has particular consequences for immune system function (a crucial 
factor in much chimpanzee research, e.g. into infectious diseases 
such as HIV/AIDS and hepatitis C). As we did in Point 1 above, we 
refer the Committee to Dr. Theodora Capaldo’s written testimony 
provided to them in August for the public meeting, for a detailed 
description of this. Also, an important point was highlighted by 
Professor Rogers on using chimpanzees to elucidate and explore 
these genetic differences. Even if we accept that we need to use 
chimpanzees in this way to benefit human medicine, we do not 
need captive chimpanzees in laboratories to determine and to 
analyze these differences: a small number of chimpanzees in 
sanctuaries or zoos will suffice, who can be used to obtain material 
for genetic analysis during routine check-ups, medical interventions, 
post mortems, and so on. 
 
Finally, we would like to draw the Committee’s attention to 
Appendix 2, which outlines some notable genetic differences 
between humans and chimpanzees, and their consequences for 
each species—as well as for the human relevance of chimpanzee 
research data. These form a small part of a scientific paper Dr. 
Bailey recently authored, currently in review, which we will forward 
to the Committee for their consideration in the near future when it is 
accepted for publication.  
 
4. Use of U.S. chimpanzees by foreign scientists 
 
This subject was raised again, as it had been in the meeting in May. 
There are several problems with advocates of chimpanzee research 
using this argument to help preserve it in the United States. The 
number of chimpanzee research projects involving foreign scientists 
is small: Harold Watson in the meeting in May estimated just 4 or 5% 
of the total (27 projects since 2005). The involvement of foreign 
scientists in these collaborations is not known, and must be 
determined: did the foreign scientists initiate the chimpanzee 
studies? Does their role in the collaborations have anything to do 
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with the use of chimpanzees, and to what degree? We have not 
found to date any studies in which the foreign/non U.S scientist was 
the principle investigators. It must also be appreciated that, around 
the rest of the world where chimpanzees are not used in science, 
the overwhelming majority of researchers who could use 
chimpanzees find no need to do so—both in academia and in 
industry. No absolute need to use chimpanzees in these 
collaborations has been demonstrated, and no evidence has been 
offered to support it. 
 
Given the scarcity of their use, even while chimpanzees are readily 
available, and the lack of any studies initiated by foreign 
investigators as PIs, even while US chimps are readily available to 
them, the hypothetical “world crisis” that would result from the US no 
longer having chimpanzees available for research that is put 
forward by proponents who argue for their continued US use, holds 
little credence and defies logical conclusion. 
 
5. Demand for chimpanzees by U.S. scientists 
 
An argument of “need by demand” was proffered by Thomas 
Rowell, the director of the New Iberia Research Center, which holds 
the largest number of captive chimpanzees in the world. New Iberia 
is currently in receipt of NIH grants worth more than $18 million for 
the “Maintenance of [a chimpanzee] biomedical research colony” 
and for “Leasing of chimpanzees for the conduct of research.” This 
considerable income is in addition to funds it receives from private 
organizations and industrial customers for the use of chimpanzees. 
The profitability of its chimpanzee business is clear, and formed the 
basis of its defense of chimpanzee research in the absence of any 
scientific evidence to do so. 
 
Arguing that chimpanzee research must be necessary simply 
because it is done is a flawed argument. There will be a continued 
demand for chimp use from certain quarters, simply due to the 
adherence to or predilection for it that a minority of people have, in 
addition to the large economic gains to them from housing, and 
maintaining them, and leasing and using them for research. Some 
scientists who use chimpanzees, and who are used to using 
chimpanzees, may be averse to moving their research toward other 
methods, and/or even be ill prepared in terms of the scientific skills 
to do so. Their demand has no scientific basis unless it is proven to 
be absolutely necessary—and no such proof has been offered. 
Instead, the testimony of advocate for chimp use included only 
three or four anecdotes that have not been critically evaluated. 
Instead of insurmountable evidence for their use, the demand for 
chimpanzees in research continues to decline significantly in all of 
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the very few areas of research in which they are still used. Those 
who demand to use chimpanzees are an ever-decreasing minority, 
on whose shoulders the burden of proof must lie, especially in the 
face of the many who have ceased to use them and see no 
scientific need whatsoever to do use them now or in the future.  
 
Doctor Rowell asserted that the chimpanzee is “The model of 
choice for the safety and efficacy of monoclonal antibodies,” in 
spite of a decline in their use recently (see below for a rebuttal of 
this, including Theresa Reynolds’ (director of safety assessment at 
Genentech) emphatic assertion that chimpanzee use is not 
required, and has not been for some time). Rowell also cited 
examples of chimpanzee data being important for determining 
bioavailability and pharmacokinetics. Once again, his arguments 
were countered effectively, and the opinion of the FDA also differs. 
In its role as the drug regulatory agency for the United States, the 
FDA has provided arguably the most telling evidence for the lack of 
need for chimpanzee use in drug development and testing. 
Appendix 3 shows the FDA’s response to a series of straightforward 
questions in this regard, that were asked of it by a representative of 
the IOM with regard to this inquiry into the need for chimpanzee 
research (the request, and response, were obtained by the 
Humane Society of the United States). Briefly: the agency states that 
its policy is not to request data from chimpanzee studies; that it has 
received just seven applications that included chimpanzee data in 
the past five years, none of which the FDA asked for or 
recommended in its guidance; none of this data were toxicological, 
but were PK/PD data; the FDA discourages sponsors from doing 
chimpanzee studies, if asked; and the FDA believes that, if 
chimpanzee data were no longer available, this would have “no 
discernable effect” on its ability to adequately review applications 
or on the time for these reviews to be completed. 
 
The FDA is not the only organization that seeks to move away from 
chimpanzee use, if not discouraging it altogether. The testimony of 
Dr. Francis Collins, director of the NIH, indicates that he too holds the 
future of science in the hands of more cost-, time- and results 
effective alternatives. He recently opined in a podcast that the 
onus is now on science not only to accept the scientific validity of 
alternative methods, but that it “is time to push forward more 
aggressively” with their use and development2. He cited the 
formation of the National Center for Advancing Translational 
Sciences (NCATS), which is charged with this responsibility. Its remit is 
to seek a “quicker and more reliable way of developing new drugs” 
than using animals, which he cited as “time consuming and costly” 

                                            
2 http://ocplmedia.od.nih.gov/nihradio/NCATS audio.mp3 
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and “tried, but not always true.” Dr. Collins mentioned that science 
should be making more use of computational capabilities in 
applying what we’ve learned about the structures of proteins, for 
example, to rational and virtual drug design, as well as making the 
most of new developments in tissue engineering and in vitro human 
cell culture, which are a “closer representation of human patients.” 
 
6. The need for chimpanzee use in research into malaria and future 
“unknown” diseases, and the development of monoclonal 
antibodies and HCV antivirals, etc. 
 
In common with many of the unsupported and unfounded claims 
made by advocates of chimpanzee research during the two IOM 
meetings, as detailed in our responses to both, assertions of the 
need for chimpanzees in many areas of research have also been 
made—often vociferously and perhaps not surprisingly—by the 
directors of primate research centers themselves. For example, in a 
high profile article in Nature in 20053, various claims were made by: 
John L. VandeBerg (Southwest National Primate Research Center, Texas); 
Stuart M. Zola (Yerkes National Primate Research Center, Georgia); Jo Fritz 
(Primate Foundation of Arizona); D. Rick Lee (Alamogordo Primate Facility, 
New Mexico); William C. Satterfield (M. D. Anderson Cancer Center, Texas); 
and Thomas J. Rowell (New Iberia Research Center, University of Louisiana at 
Lafayette, Louisiana), who testified to the Committee at its August 
meeting. In this article, the authors declared that chimpanzees were 
essential for: the development of monoclonal antibodies; the 
prediction of human pharmacokinetics in drug development; for 
the testing of HIV/AIDS vaccines; and for research into hepatitis C, 
malaria, and future—as yet unknown—epidemics.  
 
Monoclonal Antibodies – The National Centre for the 3Rs (NC3Rs) in 
the UK published a review on the subject of species relevance in 
mAb testing, which concluded that, “...the assumption that a shift 
from Old World primates towards the use of chimpanzees might 
overcome some of the issues associated with species relevance is 
not necessarily supported by experts or evidence. For example, 
some of the effects of TGN1412 might have also been masked in the 
chimpanzee owing to the human-specific loss of expression of 
CD33-related Siglecs...also, the use of chimpanzees for preclinical 
studies is restricted by scientific, logistical and ethical problems, 
suggesting that the chimpanzee might be of limited value in the 
development of mAbs”4. This was emphatically echoed at the 

                                            
3 VandeBerg, J.L. & Zola, S.M. (2005). A unique biomedical resource at 
risk. Nature 437, 30-32. 
4 EMEA (2007). Remicade — European Public Assessment Report. 
Available at: http://www. 
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August IOM meeting by Theresa Reynolds, the director of safety 
assessment at Genentech, who informed the Committee that due 
to “advances in scientific engineering” there is no need to use 
chimpanzees in monoclonal antibody development, and indeed 
that they haven’t needed to use them since the early 1990s. Further, 
she spoke of her recent informal poll of mAb developers, all of 
whom agreed that there was no need to use chimpanzees. 
Interestingly, she also described how, when chimpanzees were 
used, 1 in 4 mAbs failed to progress to clinical trials on the basis of 
chimpanzee data. However, 2 of the remaining 3 that did progress 
were discontinued based on adverse findings in humans that were 
not detected by the chimpanzee tests. 
 
Malaria – Ann-Marie Cruz of the PATH Malaria Vaccine Initiative 
informed the Committee that chimpanzees were not essential for 
the development of malaria vaccines, that other species were used 
for immunogenicity testing, and that the human challenge model, 
which is widely used, was best for accelerating clinical testing and 
development. 
 
Hepatitis C - Robert Hamatake, Director of HCV Biology at 
GlaxoSmithKline, told the Committee how GSK made the decision 
not to support the use of chimpanzees any longer in its drug 
development programs, even for hepatitis C, as relatively long ago 
as 1998. He described how they utilized many of the in vitro 
alternatives a great deal, such as replicon systems, enzymatic 
assays, and the full life cycle infectious virus system, all of which had 
been valuable for drug discovery. One must ask that, if a global 
pharmaceutical company the size of GSK can have done without 
using chimpanzees for so long, how could other companies argue 
that they are required? Dr. Hamatake also opined that there was no 
resultant time delay in the development of GSK’s putative HCV 
vaccines because they do not use the chimpanzee, nor, when 
asked, did GSK’s decision to end to their use of chimpanzees 
indicate a lack of company interest in the competitive 
development of vaccines.  
 
Health security of the U.S. and biodefense – Joseph Bielitzki opined 
that chimpanzees were “probably not” critical to the health security 
of the United States. He cited the many years it takes to, for 
example, develop a vaccine, and that any health scare would be 
long over before anything could be developed, even with the use 

                                                                                                                             
emea.europa.eu/humandocs/Humans/EPAR/ 
remicade/remicade.htm (Accessed 10.06.09). London, UK: European 
Medicines Agency.  
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of chimpanzees—offering a purely logical approach to the 
question. “Even for the H5N1 strain of avian influenza, the quickest 
to market took around 6 months, by which time the epidemic was 
over and the problem gone.” He also cited the problem of 
maintenance costs for chimpanzee colonies, even if they were 
deemed useful, at approximately half a million dollars per 
chimpanzee for lifetime care. He balanced his argument with 
another compelling argument, which few have taken the time to 
think through carefully: namely, the management nightmare that 
trying to house chimpanzees in biosafety level 4 containment labs 
would be. Concerns include not only the management of internal 
environments, but even more importantly the management of a 
chimp escape who had successfully been infected with a virus 
deadly to humans, such as Ebola. The likelihood of chimp use 
leading to an efficacious vaccine in viruses of this nature is slim and 
certainly, on balance, could not mitigate the disastrous effects of 
the escape of a chimp so infected into the public. 
 
Michael Kurilla, the director of the Office of Biodefense Research 
Affairs at the NIH, stated that the chimpanzee offers “no advantage 
over other NHPs for product development for biodefense,” citing 
current existing protection against many agents such as smallpox, 
botulism, bubonic plague, etc. 
 
James Swearengen, the Director of the National Biodefense Analysis 
and Countermeasures Center, stated succinctly he was “not aware 
of any historical or current use of chimpanzees in the U.S. in 
biodefense/for the Department of Defense.” He also stated he 
knew of no current use, and that he did not envision any future 
speculative need, nor was there any stated in guidance. 
 
HIV/AIDS – Professor Haigwood, director of the Oregon National 
Primate research Center, acknowledged that science had “started 
to get out of chimp HIV research in about 1997 due to ‘gray’ and 
‘differential’ results,” and that there had been a “general consensus 
that it was a good idea to move on.” We refer the Committee 
again to Dr. Bailey’s paper, supplied to it, on the lack of usefulness 
of the chimpanzee in HIV/AIDS research, particularly with regard to 
vaccine development. 

 
In summary: many of the claims of advocates of chimpanzee 
experimentation have been shown to be false, or dubious and poorly 
supported at best, in peer-reviewed critical scientific publications, 
previously supplied to the Committee. This has been augmented by 
testimony given to the IOM Committee at its two meetings to date, as 
summarized above and in our last response to the first IOM meeting. 
We trust that the Committee will take this evidence on board. 
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We would also like to reiterate that, given the ethical and economic 
costs of chimpanzee research, as well as the growing scientific data 
casting doubt on its human relevance and its necessity, the onus 
should be on those who wish to use chimpanzees to prove beyond 
doubt that chimpanzee research provides data that: 
 

• Cannot be obtained in any other way 
 

• Is relevant to, and predictive of, human biology and response 
 

• Is essential (or at least likely to be essential) to tangible human 
medical progress 

 
Finally, the involvement of chimpanzees in any area of research or 
testing does not demonstrate their crucial involvement. Data from 
chimpanzee experiments may be interesting, but this does not mean it 
is useful or necessary. This is true for the behavioral sciences as well as 
the biological sciences. Nearly all behavioral research with 
chimpanzees is interesting and perhaps offers us “a bit more,” or a 
slightly different insight than has or does field research into the nature 
of chimpanzees. However, the Committee’s charge is not to assess the 
relevance of chimpanzee research to evolutionary theories, nor to 
primatologists interested in great ape behavior. Rather, it is to assess its 
relevance to human health and well-being. No evidence presented to 
the Committee has effectively supported arguments for their necessity 
and usefulness to these. 
 
We hope that this information is helpful, and we would be happy to 
attend to any further questions the committee might have, and/or to 
present further information at future meetings on specific areas 
requested by the committee. Finally, we are willing to meet with 
proponents of their use and within defined areas, present our 
arguments to the Committee. These are based on extensive reviews of 
several major areas of chimpanzee use over three decades. The results 
were consistent across the board in showing exaggeration of their 
historic usefulness, and their rapidly declining use coupled with the 
incline in the use of alternatives. We are confident we can help the 
Committee separate the reality of chimp use from the rhetoric of 
“continued” need. 
 
Sincerely, 
 
Jarrod Bailey, Ph.D. 
Science Director 
 
And 
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Theodora Capaldo, Ed.D. 
President 
 
New England Anti-Vivisection Society 
Project R&R: Release and Restitution for Chimpanzees in U.S. 
Laboratories 
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Appendix 1 
 
Examples of Human Brain Imaging Experiments That Negate the Need 
for Chimpanzees/Other NHPs 
 
Non-invasive behavioural research using humans to replace brain 
damaging experiments  
 
Comparison of brain activity or behaviour between healthy and 
impaired volunteers can give equivalent information to primate brain 
damaging studies. 
Gold, J.J et al. (2006) Item memory, source memory and the medial 
temporal lobe: concordant findings from fMRI and memory impaired 
patients. Proc Nat Acad Sci 103 (24); 9351-6.  
Shrager, Y. Et al. (2007) Spatial memory and the human hippocampus. 
Proc Nat Acad Sci 104 (8); 2961-6. 
Langley G et al. (2000) Volunteer studies replacing animal experiments 
in brain research. Alt Lab Anim 28:315-331.  
 
Imaging techniques using humans to replace invasive brain recording 
research  
 
For cognition research, several of the imaging techniques described 
below can be applied safely to humans. 
“...imaging techniques are rapidly improving and are likely to provide 
increasingly powerful alternatives to invasive animal research of this 
type”.  
Nuffield Council on Bioethics (2005) The Ethics of Research using 
Animals. Nuffield, London, UK p94.  
 
Functional Magnetic Resonance Imaging (fMRI) measures activity by 
measuring the oxygen used up by active brain cells and can directly 
replace many invasive brain experiments on primates by providing 
data at the level of small populations of cells and networks.  
Hall et al. (2005) The missing link: analogous human and primate 
cortical gamma oscillations. Neuroimage 26, 13-17.  
 
Activation of the visual cortex during face recognition has already 
been achieved through the use of fMRI and PET in both monkeys and 
humans 
Dubowitz, D.J. et al. 2001. Direct comparison of visual cortex activation 
in human and non-human primates using functional magnetic 
resonance imaging. J. Neurosci Methods 107: 71-80.  
 
Understanding how the brain performs different tasks can also be 
studied experimentally in healthy volunteers, by creating safe, 
reversible lesions using Transcranial Magnetic Stimulation (TMS). TMS 
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uses magnetic pulses to temporarily disrupt a small area of the brain for 
a few thousandths of a second, and can be used to identify the 
regions of the brain associated with attention, memory, perception, 
vision and response 
Kupers, R. (2006) Transcranial magnetic stimulation of the visual cortex 
induces somatotopically organized qualia in blind subjects. Proc Nat 
Acad Sci 103 (35); 13256–13260. 
Christiansen, M.S. et al. (2008) Action blindsight in healthy subjects after 
transcranial magnetic stimulation. Proc Nat Acad Sci 105 (4) 1353-7. 
Kobayashi, M. and Pascual, A. (2003) Transcranial magnetic stimulation 
in neurology. Lancet Neurology 2003; 2: 145–56  
 
Magnetic Resonance Imaging (MRI) generates detailed pictures of the 
brain and, when used in conjunction with other techniques, can 
identify the location of specific brain activities or by comparing the 
effects of known drugs on brain activity measured by MRI. 
Pessiglione M et al. (2006) Dopamine-dependent prediction errors 
underpin reward-seeking behaviour in humans. Nature 442: 1042-5.  
 
Magnetoencephalography (MEG) generates high-resolution functional 
maps of the human cortex; it can be used with Synthetic Aperture 
Magnetometry (SAM) to help identify the specific region of the brain 
that is responsible for relevant sensory signals, for example pain, 
hearing and even swallowing.  
Furlong, et al. (2004) Dissociating the spatio-temporal characteristics of 
cortical neuronal activity associated with human volitional swallowing 
in the healthy adult brain. Neuroimage 22 (4), 1447-55. 
Jerbi K. et al. (2007) Coherent neural representation of hand speed in 
humans revealed by MEG imaging. Proc Nat Acad Sci 104 (18); 7676-
7681.  
 
Positron Emission Tomography (PET) can map brain activity in volunteers 
using radioactively labelled substances; it can also be used in 
conjunction with tiny amounts of drugs to allow researchers to assess, in 
safety and with great precision, the actions of drugs on the brain  
Geday J et al. (2005) Serotonin modulation of cerebral blood flow 
measured with positron emission tomography (PET) in humans. 
Synapse. 55:224-9.  
 
Diffusion tensor imaging (DTI) provides high-resolution images showing 
the structure and architecture of deep white matter in the brain. 
Dougherty RF (2005). Functional organization of human occipital-
callosal fiber tracts. PNAS 102:7350-7355  
 
Invasive techniques using humans to replace invasive primate brain 
recording research  
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Invasive single cell recordings have even been used to study the visual 
behaviour of humans at the same time as beneficial research, for 
example with epilepsy patients who have been implanted with depth 
electrodes to localize the focus of seizure onset.  
Quiroga, R.Q. et al. (2005) Invariant visual representation by single 
neurons in the human brain. Nature 435; 1102-1107.  
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Appendix 2 
 
Differences in gene expression between humans and chimpanzees, 
and consequences for the immune system/infectious disease research. 
 
There are widespread and numerous significant genetic differences 
that affect humans and chimpanzees. Notably, with regard to the use 
of chimpanzees in researching human diseases, many directly affect 
the immune system. There are differences in gene complement—i.e. 
genes that are present in humans but not chimpanzees, and vice 
versa. Since humans and chimpanzees evolved from a common 
ancestor, humans have gained 689 and lost 86 genes, while 
chimpanzees have gained 26 genes and lost 729 (1). These differences 
affect genes associated with a wide variety of functions and diseases, 
including the control of expression of many other genes and the 
activities of many proteins (2-5), autoimmune diseases like lupus (6), 
resistance to cancer and, crucially, immunity to viral infection (7).  
 
Even when genes are common to humans and chimps, the expression 
of those genes may differ, often with significant biological 
consequences. For instance, a study of stimulated immune cells 
revealed that the expression of 1,161 genes was altered in humans but 
not in chimpanzees, while the expression of 590 genes was affected in 
chimpanzees but not in humans (8). This had consequences for 
susceptibility and immune responses to many disease-causing 
microorganisms, notably to viruses such as HIV/AIDS. 
 
It is important to appreciate that the altered expression of just one 
gene may have significant consequences. For instance, one gene 
(NKp44) that is expressed five-fold higher in chimpanzees compared to 
humans is involved in immune defense against HIV and tumor 
formation, which may be at least partly responsible for the more 
benign or less frequent course of these diseases in chimpanzees (9). 
Differences in susceptibility to, and pathology of, diseases including 
HIV/AIDS, hepatitis C, asthma, psoriasis, and rheumatoid arthritis are 
affected by a gene (Siglec-5) that is expressed to a greater degree in 
chimpanzees, which dampens excessive immune responses compared 
to those in humans (10). 
 
The proximity of other genes and sections of DNA to a particular gene, 
where these differ between humans and chimpanzees, can alter the 
expression of an identical gene. For example, certain and prevalent 
segments of DNA are able to move around within the genome (11, 12), 
which may significantly affect the function of nearby genes (13). Two 
thirds of these duplicated regions are common to humans and 
chimpanzees, but one third are specific only to humans or only to 
chimpanzees. These contribute greatly to human-chimpanzee 
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biological differences (14), affecting susceptibility to disease (15), 
immune and inflammatory responses, tumor formation and progression 
(16), and nerve function (17). Genes within duplicated regions can be 
ten times more likely to show differences in their own level of expression 
(15). Often, these DNA duplications cause a change in the number of 
a particular gene present in the genome, which has consequences for 
gene expression. For example, one gene (CHEK2), involved in cancer 
susceptibility, has nine copies in chimpanzees but up to 16 in humans 
(18). 
 
A comparison of just two-thirds of one chromosome revealed almost 
700 insertions and deletions of DNA between humans and 
chimpanzees in the proximity of known genes, which affected their 
expression (19). Some are known to affect genes critical for immune 
responses and for modulating immune responses to HIV, hepatitis B and 
C viruses, and the parasite that causes malaria, as well as susceptibility 
to autoimmune diseases (20).  
 
Finally, differential modification of gene products—proteins—between 
humans and chimps can also affect immune function. In 1,370 
equivalent proteins in humans and chimpanzees, it has been 
demonstrated that each species has more than 600 species-specific 
sites subject to phosphorylation (the addition of phosphate molecules 
to those proteins), potentially affecting thousands of interactions 
between proteins, the activities of many enzymes, and the stabilities of 
those proteins (21) all with biological significance. The same study also 
specifically examined those proteins in humans that interact with HIV. 
Of 1,447 such human proteins, it was discovered that 77 of them had 
no equivalent in the chimpanzee, and that significant differences 
existed in a group of proteins that are involved in immune defense 
against retroviruses such as HIV. 
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evolution of mammalian gene families. PLoS ONE 1, e85. 
2. Puente, X.S., Gutierrez-Fernandez, A., Ordonez, G.R., Hillier, L.W. & Lopez-Otin, C. 

(2005). Comparative genomic analysis of human and chimpanzee proteases. 
Genomics 86, 638-647. 
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5. Tadepally, H.D., Burger, G. & Aubry, M. (2008). Evolution of C2H2-zinc finger 
genes and subfamilies in mammals: species-specific duplication and loss of 
clusters, genes and effector domains. BMC Evol Biol 8, 176. 

6. Eystathioy, T., Jakymiw, A., Fujita, D.J., Fritzler, M.J. & Chan, E.K. (2000). Human 
autoantibodies to a novel Golgi protein golgin-67: high similarity with golgin-
95/gm 130 autoantigen. Journal of Autoimmunity 14, 179-187. 
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Appendix 3: Response by the FDA to questions asked of it by the IOM 
with regard to its chimpanzee inquiry. 
 
1. What circumstances would the FDA require data from 

chimpanzees vs. other models?  
 
“It is CDER policy NOT to request data from chimpanzee studies.”  
 
2. In the last 5 years how many applications submitted to the FDA 

included data from chimpanzees?  
  
“In the last five years we have had 7 applications which included 
chimpanzee data. The review divisions did NOT ask for this information; 
sponsors collected it without FDA guidance. These applications were 
for products where the drug target was not present in any lower 
species. The studies looked at PK and sometime PD endpoints and 
were nonsacrificial.  
CDER guidance to sponsors with such products is to generate 
homologous products that can be used in other species to enable 
clinical trials.”  
 
3. Of the applications that included chimpanzee data, what is the 
breakdown in terms of  

i. therapeutic area, and diabetes, HIV, oncology, lupus, asthma  
ii. type of study, e.g., toxicological, pharmacokinetic, efficacy? 

 
“No toxicology studies, only pk/pd”  
 
4. Has the FDA seen any impact on the amount of chimpanzee data 
submitted as a result of the EU directive, which effectively bans the use 
of chimpanzees?  
 
“Chimpanzee data in drug applications are very rare. If asked, FDA 
discourages sponsors from doing such studies.”  
 
5.  If data generated from chimpanzees were no longer available, 
what impact would this have on the ability of the FDA to adequately 
review applications? 
  
“No discernible effect”  
 
6.  Would it impact the amount of time it takes for the FDA to 
review and/or approve an application? 
 
“No discernible effect.”  
 
 


