PRINCIPLES OF ANIMAL RESEARCH: REPLACEMENT,
REDUCTION, REFINEMENT, AND RESPONSIBILITY

By
Bryan D. OGDEN™

I am not an ethicist, but I am familiar with ethical concerns related to
the use of animals in medical research. I am not a lawyer, but I am famil-
iar with the laws which relate to the care and use of laboratory animals. I
am not an advocate of animal rights; I am an advocate of animal welfare. I
will not argue the moral permissibility of research where animals are used.
Rather, I will focus on the principles and laws which guide this activity.
Mine is a unique perspective because, while I am not one of the scientists,
I am responsible for the care of every animal used in biomedical research
at Oregon Health Sciences University (OHSU). I want to share with you
some of my understanding and perspective.

I want to address what is called the “three Rs:” replacement, reduc-
tion, and refinement. Originally proposed by Russell and Birch,! these
principles are now widely accepted by today’s biomedical community.
The first of the three Rs, replacement, refers to efforts to use non-animal
models—such as in vitro tests, tissue culture, and computer models—
whenever possible. An example of this is the use of in vitro systems
rather than mice for mass production of monoclonal antibodies.2 This
also means that we try to replace the more advanced animals with animals
lower on the phylogenetic tree. An example of this is the use of horseshoe
crabs instead of rabbits for pyrogen testing.3 The biomedical community
is also committed to considering the use of human subjects whenever ethi-
cally and legally possible. This is reflected in the fact that, on file at
OHSU, there are ten research protocols using humans as research subjects
for every one research protocol using animals,
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The second R, reduction, refers to using fewer animals for each test.
For example, there is now more support for the Limit Test? to evaluate the .
toxicity of test substances instead of the classical LD50. It is therefore
possible in some situations to use ten animals to obtain mformatlon which
once requlred the use of a hundred animals.

The third R, refinement, means that procedures should be altered so
that pain and distress to the animal subject can be minimized or elimi-
nated. Where possible, less invasive procedures are employed, and strict
attention is paid to adequate anesthesia or analgesia. More sophisticated
monitoring equipment, such as end tidal carbon dioxide monitors, pulse
oximeters, EKG machines, invasive and noninvasive blood pressure ma-
chines, and blood gas machines are being used. These enable us to ensure
a better physiologic state for the animals during anesthesia and surgery.
Most private practice veterinarians can only envy us because they cannot
provide such high-tech patient monitoring.

In addition to the conventional three Rs, there is also a fourth that
has been proposed and is receiving interesting attention: responsibility.
In a recent article, Dr. Ronald E. Banks stated that the fourth means “re-
sponsibility to the research and teaching animals, responsibility to the
public, responsibility to scientific and medical integrity, and responsibility
to appropriate stewardship of animal resources. Responsibility to re-
search and teaching animals does not suggest equality between humans
and animals; rather, it is 2 commitment to practicing appropriate animal
care.”

Dr. Banks continues:

Many [people] have suggested research is inhumane, but I would counter that
our adherence to the responsible care of research animals is the ultimate in
humaneness; a direct reflection of our own humane nature. . . . Responsibility
to research animals means we provide the best care and support possible to
research animals in our charge.$

Paraphrasing Dr. Banks thoughts, responsibility to the public involves not
only educating the public about the benefits obtained through animal facil-
itated investigation and the challenges and opportunities yet ahead, it also
means listening to the public concerns, however ill-founded, and respond-
ing in a quiet and gentle manner with the truth. Responsibility to the pub-
lic means that we continue with determined resolve to address issues of
public health, while preparing ourselves for accusations and attacks on
our facilities and ourselves. Responsibility to scientific and medical integ-
rity involves optimal protocol design, sufficient data base searching, peer
review, and professional oversight. Responsibility to appropriate steward-
ship of animal resources requires model selection based on the correct
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model system for specific issués and the use of appropriate numbers of
animals—neither too many nor too few—to answer the question at hand.
The federal government’s principles for the use and care of animals used
in testing, research and training reflect the principles of the four Rs.

Laboratory animal veterinarians are committed to these four Rs. In
addition to our personal commitments, we also have legal obligations.
The Animal Welfare Act and the Health Research Extension Act of 1985
require institutions to employ veterinarians who provide a program of vet-
erinary care.” The rules state “each research facility shall assure that the
attending veterinarian has appropriate authority to ensure the provision of
adequate veterinary care and to oversee the adequacy of other aspects of
animal care and use.” The three operative phrases in that quotation are
“appropriate authority,” “adequate veterinary care,” and “oversee other as-
pects of animal care and use.” In overseeing animal care and use, we use
as our bible the Public Health Service Guide for the Care and Use of
Animals.?

While the Animal Welfare Act and the rules promulgated by the U.S.
Department of Agriculture do not cover all vertebrate animal species used
in research, the NIH Guide does.!® OHSU is committed to providing the
proper care for all animals regardless of which agency covers them. Our
facility is subject to inspections by the U.S. Department of Agriculture,
National Institutes of Health, and American Association for Accreditation
of Laboratory Animal Care (AAALAC), through which we have obtained
an excellent reputation for our commitment to proper care and use of
animals. The OHSU animal care and use program has been AAALAC ac-
credited since 1966 and was one of the first research facilities in the world
to receive this honor.

Laboratory animal veterinarians are not alone in assuring that the
spirit and letter of the laws and guidelines are carried out. In 1986, the
Public Health Service, through the Office of Protection from Research
Risks, published the Public Health Service Policy on humane care and use
of animals.2! This document describes the function of the Institutional
Animal Care and Use Committee JACUC). This JACUC must consist of
not less than five members; the JACUC at OHSU has seventeen members.
The IACUC must include (1) one doctor of veterinary medicine with train-
ing or experience in laboratory science and medicine who has direct or
delegated program responsibility for activities involving animals at the in-
stitution; (2) one practicing scientist experienced in research involving an-
imals; (3) one member whose primary concerns are in a non-scientific
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area; and (4) one individual who is not affiliated with the institution in any
other way than as a member of the Committee and is not a member of the
immediate family of a person who is affiliated with the institution. At
OHSU, we have three veterinarians, ten practicing scientists from a wide
range of disciplines, one lawyer, and one ethicist serving on our
Committee.

The IACUC oversees the institution’s animal program, facilities, and
procedures. All projects using animals must first be cleared through the
IACUC. The project must be described on a protocol form which requires
an explanation of what will happen to the animal during the entire time it
is at the institution. The investigator who signs the form must address the
legal and ethical issues raised by the Animal Welfare Act and the Public
Health Service Policy. These include such questions as: Why must animals
be used? Why must this species of animal be used? What has been done
to assure that this project cannot be done using a non-animal model? Is
the project unnecessarily duplicative? How will this project benefit man-
kind or animals? Issues such as housing, anesthesia, analgesia, euthana-
sia, restraint, possible side effects, monitoring, and end points must also
be discussed. The number of animals to be used must be justified, and the
list goes on. Investigators usually consult with the veterinarian before
submitting the protocol, but the veterinarian reviews the protocol before
the JACUC discussion. The IACUC reviews the protocol and makes a de-
termination whether to approve the protocol as is, to approve it with cer-
tain modifications, or to withhold approval. It should be emphasized that
the investigator cannot even order animals until the protocol is approved.

The JIACUC also reviews the institution’s program for humane care
and use of animals and inspects the animal facilities at least every six
months, using the Guide as a basis for evaluation. Members of the IACUC
at OHSU take their responsibilities very seriously. As a veterinarian, I am
proud to be a member of that Committee. The veterinarian’s oath advises
us to use our scientific knowledge for the benefit of society, for the pro-
tection of animal health, for the relief of animal suffering, for the conser-
vation of livestock resources, for the promotion of public health, and for
- the advancement of medical knowledge. The occupation of a laboratory
animal veterinarian is challenging and rewarding, and I take pride in im-
proving the quality of life for research animals, promoting public health,
and contributing to the advancement of medical knowledge.



