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Abstract This chapter presents and defends key ethical principles for the use of
animals in the scientific study of human disease. The discussion focuses on the roles
that general ethical principles, and sets or collections of such principles, play in this
research. Because of the importance and wide applicability of general principles in
ethical assessment of human health-related animal research, the chapter is able to
provide a useful overview of ethical issues raised by this research. The chapter dis-
cusses the roles that sets of general principles play in providing ethical guidance to
those involved in this research, and in expressing their central obligations and ide-
als. The chapter identifies the ethical core of human health-related animal research:
the basic general ethical principles that govern its use and care of animals.
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Introduction

Aims of the Chapter

This chapter presents and defends key ethical principles for scientific research that
employs animals to understand, and ultimately to prevent, alleviate, and cure dis-
eases that afflict humankind. The discussion also identifies a number of ethical and
empirical issues that these principles involve or imply and that need further consid-
eration. The chapter aims to provide readers who may not be closely familiar with
human health-related animal research, as well as those who are involved in this
research, a useful account of the importance of general ethical principles in this
crucial part of the battle against human disease.
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476 J. Tannenbaum
Preliminary Definitions and Considerations

In discussing ethical issues and principles relating to the use of animals in the study
of human disease, the chapter considers issues and principles that pertain to whether
animals so employed are treated in ways that accord with human ethical obligations
to these animals. Some ethical questions raised by the use of animals in health-
related research do not pertain directly to whether animals are used or treated prop-
erly. Among such issues presented, for example, by the genetic engineering of
animals with organs that can be transplanted to humans (xenotransplantation) are
whether these organs would create unacceptable risks of infectious disease for
transplant recipients, close contacts of recipients, or the general public; and how, if
there is a limited supply of such organs, they should be allocated. Issues raised by
xenotransplantation that are relevant to the ethics of the use of animals as under-
stood here include whether it is ethically appropriate to use animals to provide
organs for humans; whether animals employed in research to understand how to
provide these organs are properly treated; and whether animals bred and raised for
these organs will be properly treated.

The term “disease” in humans as used in the chapter includes any condition that
would be characterized as health-related and can threaten or shorten life, or cause
pain, distress, significant discomfort, or disability. Disease as understood here is the
central focus of biomedical scientific research generally, which as expressed in the
Mission Statement of the US National Institutes of Health (NIH) is “to seek funda-
mental knowledge about the nature and behavior of living systems and the applica-
tion of that knowledge to enhance health, lengthen life, and reduce illness and
disability.” (NIH, 2017).

As is reflected in the NIH Mission Statement, by the “study” of human disease,
the chapter means the pursuit and advancement of knowledge through scientific
research that has as its ultimate aim the prevention, alleviation, or cure of human
disease. It is appropriate and important to characterize the part of the battle against
disease conducted by scientists as the study of disease. For it is the advancement of
knowledge, gained by observation or experimentation, that scientists contribute to
this endeavor. The chapter does not consider the pursuit and attainment of knowl-
edge for its own sake as a justification for animal research. This justification is
accepted by many animal researchers, including many who seek knowledge that
will also prevent, alleviate, or cure disease. Moreover, animal research motivated by
intellectual curiosity sometimes contributes to advances in battling human disease
(Tannenbaum, 2019).

The terms animal “use” and “research” are employed in the chapter interchange-
ably. The term animal “testing” is often employed as synonymous with “research.”
This is not in my view helpful, because testing as usually understood involves the
use of numbers, often large numbers, of subjects to assess the soundness of a previ-
ous hypothesis, or to determine the efficacy or safety of a given substance or
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medical procedure or treatment. Much animal research is conducted on relatively
few animals and is intended to explore various kinds of hypotheses before anything
resembling a “test” can be performed. However, some animal research projects that
are properly characterized as tests can be part, and sometimes an important part, of
understanding the nature of a disease and how to combat it. Such testing is included
in the use of animals or animal research as understood here.

The chapter refers to research described above as “human health-related animal
research” or “HHAR.” The chapter discusses HHAR conducted in laboratories on
animals that are owned or possessed by these facilities for the purpose of research.
Such research represents the overwhelming majority of HHAR projects. A rela-
tively small but increasing proportion of health-related animal research is conducted
by veterinary clinicians on privately owned animals (usually pet dogs or cats) that is
intended to assist these animals or kinds of animals, and is also intended to contrib-
ute to understanding the same or similar diseases in humans (Kol et al., 2015;
Lairmore & Khanna, 2014).! Because of human diseases that originate in or are
transmitted to humans by wild animals, an increasing amount of field research is
being done on wild animals that aims to understand how such diseases affect humans
as well as these animals (Buttke et al., 2015; Kaur et al., 2008). Many of the ethical
principles relating to laboratory HHAR apply to HHAR in pets and wildlife (e.g.,
that any procedure conducted on a research animal should minimize, and wherever
possible prevent, experiences of pain or distress). However, these latter kinds of
research raise distinctive ethical issues (Baneux et al., 2014; Paul et al., 2015) that
cannot be discussed here.

Finally, the chapter includes within the meaning of the term “principles” not
only certain very general philosophical or ethical truths, but also practical guide-
lines and directives that are of immediate use in the design, conduct, and ethical
assessment of HHAR. (For a defense of proposed animal research “principles” in a
sense that does not include such directives, see Beauchamp & DeGrazia, 2020,
pp. 1-41.) Many of the principles examined here require additional principles to
clarify their application in the wide range of kinds of experimentation that HHAR
encompasses. However, the ethical principles—and more importantly the sets of
principles—presented in the chapter are intended to function primarily as practical
guides for action.

'Tt is also noteworthy that many vaccines, medicines, and diagnostic and surgical techniques
employed by veterinarians to benefit pets and other animals including antibiotics, cancer chemo-
therapeutic drugs, anti-inflammatory steroids, diagnostic ultrasound, spinal anesthesia, hip replace-
ment surgery, compression plating of complicated fractures, and surgical stapling, were first
discovered or developed using animals in research intended to benefit humans (IOM, 1991; Loew,
1988; Quimby, 1998). Continuing contributions to animal health provide a derivative and second-
ary, but by no means unimportant, justification of HHAR.
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Importance of Ethical Issues in HHAR

Some might think that ethical issues in HHAR receive a disproportionate amount of
attention. It is fair to say that more has been published on ethical issues relating to
the use of animals in scientific research than on any other subject in animal ethics.
However, far fewer animals are used in HHAR, and in the totality of all animal
research, than for other purposes.? Moreover, extensive legal regulation and over-
sight of HHAR in many countries impose significant ethical requirements, includ-
ing minimization of animal pain or distress, meticulous veterinary supervision and
care, and enriched environmental conditions (e.g., AniWA, 2008 [Switzerland];
ASPA, 2016 [UK]; AWA, 2015 [US]; AWAR, 2020 [US]; EAA, 2021 [Netherlands];
EU, 2010 [EU]; GAWAR, 2013 [Germany]; NHMRC, 2013 [Australia]; PCAL,
1994 [Israel]; PHS, 2015 [US]; SABA, 2007 [Singapore]; SAWA, 2018 [Sweden])
that are not generally afforded to the vastly larger number of animals used in meat
production, for example.

These facts notwithstanding, there are good reasons for those who participate in
HHAR and those who benefit from it—which is virtually everyone—to give serious
attention to ethical issues in HHAR. Because most HHAR is funded by government
(FASEB, 2017), approval by the public that ultimately pays the freight is essential.
Yet public support does not appear to be commensurate with the significant health
benefits HHAR has produced for so many people.? It is therefore important that

2Mice and rats represent the vast majority of animals used in HHAR worldwide, at least 90 to 95
and perhaps as much as 99 percent (Carbone, 2004). The US Animal Welfare Act (AWA) covers
research on dogs, cats, nonhuman primates, guinea pigs, hamsters, rabbits, and other warm-
blooded animals that the US Department of Agriculture (USDA) Secretary may determine (which
includes pigs, ferrets, and sheep, for example), but specifically excludes rats, mice, or birds bred
for research (AWA, 2015 § 2132(g)). Accordingly, the AWA does not call for the counting of these
latter species. Nor does the US statute that covers mice and rats used in NIH or NIH-funded
research, the Health Research Extension Act (HREA, 1985). Because the US, the largest user of
research animals, does not tally numbers of these species, and the second largest user, the UK,
counts the number of research procedures and not animals, it is difficult to estimate with confi-
dence how many animals are used in research generally or in HHAR in these countries or world-
wide. Annual estimates for the US range from 25 to over 100 million (Grimm, 2021; Tannenbaum,
2019, pp. 10-11). One study concluded that in 2015, 192.1 million animals were used worldwide
for all research purposes (Taylor & Alvarez, 2019). In contrast, the United States Department of
Agriculture reports that in 2020 there were slaughtered in US commercial facilities for human
consumption 9.346 billion chickens, 227.6 million turkeys (USDA, 2021g), 32.8 million beef
cattle, 132.8 million hogs, and 2.23 million sheep and lambs (USDA, 2021e). In 2020 there were
also in the US approximately 9.4 million dairy cows (USDA, 2021f) and in April of that year,
392.77 million laying hens (USDA, 20214d).

*For example, a 2018 poll of the Swedish public found that 55% supported experiments on animals
“for medical purposes,” with an additional 24% stating that their support “depends on” (unspeci-
fied) circumstances (SRC, 2019, p. 11). A UK poll in the same year found that 65% of the public
supported “use of animals in scientific research as long as it is for medical research purposes and
there is no alternative.” However, support fell from 75% in 2002 (Ipsos MORI, 2018, p. 18). One
US poll found that in 2018 47% of the public favored, and 52% opposed, “use of animals in scien-
tific research,” (Pew, 2018) A 2021 poll found that in 2021 52% of Americans believed that “medi-
cal testing on animals” is “morally acceptable” and 44% that it is “morally wrong.” (Gallup, 2021)
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animal researchers and those who oversee or regulate their work be able to convince
the public that their research is justified. Moreover, although legal regulation of
HHAR seeks to ensure minimization of pain and distress and promotion of research
animal welfare, virtually all research animals used in laboratories are kept in cages
or enclosures and cannot engage in all behaviors typical for their species. Some
experience pain or distress. It is surely an ethical truism that any being that can
experience pain, distress, or other unpleasant sensations or feelings should not be
caused such experiences by those who use them for their own benefit, without an
articulatable and sufficient reason. Furthermore, because HHAR is conducted for
one of the most admirable and important goals we humans can have—saving human
life and preventing and alleviating suffering—anyone associated with HHAR should
welcome the task of ensuring that methods employed to attain this highest of goals
reflect the highest ethical standards.

Stages of Laboratory HHAR

The central ethical question relating to a laboratory HHAR experiment is whether it
is ethically appropriate to conduct the experiment. If an experiment ought not to be
done, whatever happens to the animals would be unjustifiable. Among questions
relevant to the appropriateness of an experiment that can have ethical components
are whether what the experiment seeks to learn should be studied by using animals;
if so, what species of animals should be used; how many should be used; what kinds
of experimental techniques are acceptable; whether animals should be allowed to
experience unrelieved pain or distress; and if, when, and how animals should
be killed.

These are the kinds of questions that many seem to identify with asking about
the appropriateness of an HHAR project. However, there is much more, regarding
what happens to animals, to a laboratory experiment than the experiment itself. The
typical HHAR project also includes the breeding of animals by a commercial sup-
plier, or in the case of some facilities and species breeding within the facility; trans-
portation of animals to the facility or laboratory; housing of animals when
experimental procedures are not being conducted; supervision of animals by veteri-
nary and animal care staff when they are in facility housing; and disposition of
animals at the end of the experiment. Ethical issues can arise during any of these
stages of a project. Serious consideration of the ethics of an HHAR project, or kind
of HHAR, must include attention to all these stages. An ethical failure in one stage
could be sufficient to invalidate a project or to require changes. It sometimes may
be possible to make a project that is justified even better from an ethical standpoint
by making improvements in one or more of the stages other than the experiment
itself. The animal research community worldwide pays considerable attention to
conditions in which animals are housed and how they are cared for when not under
experimentation, because most research animals spend far more time in, and can be
affected at least as much by, housing conditions as by what is done in the laboratory.
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General Ethical Principles and the Diversity
and Complexity of HHAR

This chapter focuses on the articulation and defense of general ethical principles for
the conduct of HHAR for several reasons.

First, HHAR is an enormously diverse and complex enterprise. There is a wide
range of human diseases that animal research has addressed, a wide range of kinds
of animals used in this research, and an even wider range of experimental tech-
niques employed in studying these diseases. Some of these diseases and techniques
raise distinctive ethical issues regarding their use of animals. And although certain
ethical issues relating to HHAR have been and will continue to be raised, new issues
continually arise—as animals are used to address new or newly significant diseases,
as new research techniques are developed, and as more is learned about how various
kinds of experiments affect, and are affected by, the welfare of the animals.

In light of the diversity, complexity, and developing body of ethical issues in
HHAR, a relatively brief discussion of these issues must perforce focus on very
broad principles that apply to HHAR generally. However, as is demonstrated below,
a discussion of such principles is far from a substitute for serious consideration of
the ethics of HHAR. Only by identifying broad ethical principles is it possible to
organize, and approach in a systematic and useful way, the variety of ethical ques-
tions that HHAR can raise. Moreover, for those who are not intimately familiar with
HHAR, as well as for those who are, a survey of general ethical principles that
govern this research can provide an informative overview of ethical issues in HHAR.

General Principles as Justifications

Another, and related, reason to focus on general ethical principles in HHAR is that,
as is the case in all areas of ethics, assessment of particular conduct or kinds of
behavior almost always relies on appeal to general principles. For example, after it
was learned that paralyzing curariform drugs used to anesthetize human surgical
patients did not eliminate their pain but only made it impossible for them to express
it, the use of such drugs to restrain research animals during painful procedures was
universally condemned and prohibited by law (e.g., AWA, 2015, §2143(a)(3)(C)
(iv)); US Principles, 1985, Principle V). Although preventing pain behavior instead
of pain is obviously unacceptable, the prohibition of using paralyzing drugs instead
of effective anesthesia in HHAR rests on a general ethical principle, which can be
called the pain and distress minimization principle (and is discussed further below):
When an HHAR project is justified in using animals in any way that has the poten-
tial of causing them pain, distress, or other significantly unpleasant sensations or
feelings, the project should prevent the occurrence of such sensations or feelings if
possible, eliminate them if and when they occur, or minimize them if and when in
light of justified experimental aims they must occur. Moreover, as is discussed below,
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this general ethical principle rests for ifs justification on a number of other even
more general ethical principles relating to animals in general and research animals
in particular. Virtually everything that can be done with animals in HHAR—ranging
from when it is appropriate to use animals in the first place and what species to use,
to acceptable procedures in experimentation, to proper housing and veterinary care,
to what should be done with animals after an experiment is completed—relies for
its justification on some, and often more than one, general ethical principle.

General Principles in Sets of Ethical Standards

There are available to investigators a number of sets of general ethical principles for
HHAR. These collections tend to be brief, consisting typically of no more than a
dozen broad principles. They are regarded by many involved in HHAR as useful
tools in designing, conducting and assessing the ethical appropriateness of experi-
ments. Having a relatively brief and easily accessible set of principles in one place
provides a location as it were in which to find ethical guidance relevant to one’s
research.

It is the importance of general principles in the justification of practices in
HHAR, and the relevance of these principles to wide ranges of typical or recurring
practices, that make such sets of principles useful. For example, the pain and dis-
tress minimization principle—which appears prominently in some form in all cur-
rent sets of ethical principles for HHAR—provides justification for more than
prohibiting the use of paralyzing drugs. This principle requires various courses of
action, depending on the particular facts at hand, whenever anything done to or with
a research animal in any stage of a project can be accomplished by causing no or
less pain or distress. The principle requires—among a multitude of things—that
animals: are handled by experimenters and research staff as gently as possible; not
be physically restrained during an experiment unless necessary and that any restraint
is as brief as possible and causes the least amount of pain or distress possible; are
given pre- and post-surgical anesthesia or analgesia when consistent with experi-
mental aims; and are killed when necessary for experimental purposes without pain
or distress.

Such sets of general ethical principles have been adopted, as official policy, by
major professional organizations whose members conduct, or are involved in the
care of animals used in, HHAR (e.g., AALAS, 2021; AES, 2020; AHA, 1985; APA,
2012; APS, 2014; ASIH, 2004; ASLAP, 2008; ASP, 2001; CCAC, 1989; FASEB,
2021; ICLAS, 2013; LAVA, 2016; SfN, 2016; SOT, 2008). Investigators need not be
a member of a particular group to find its ethical statements applicable to their
research. Some of these professional, and other, collections of general principles are
intended to apply to animal studies of particular diseases or kinds of diseases (ACS,
2019 [cancer]; AES, 2020 [epilepsy and seizure disorders]; AHA, 1985 [cardiovas-
cular disease]; APA, 2012 [mental illness and behavioral disorders]; SfN, 2016
[neurological disorders]; Tannenbaum, 2017b [epilepsy and seizure disorders]); to
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research on general medical conditions that range across diseases (Tannenbaum,
1999 [pain]); to research on certain species (ASIH, 2004 [amphibians and reptiles];
ASP, 2001 [nonhuman primates]); and to investigators (Tannenbaum, 2017a). Some
sets of general ethical principles for HHAR or animal research generally have been
adopted by government authorities that have the power to compel compliance with
these principles by law (e.g., EU, 2010; US Principles, 1985).

General Principles in Statements of Central Obligations
and ldeals

The relevance of general ethical principles to wide ranges of practices in HHAR
facilitates another very important use of sets or collections of such principles. The
sets of ethical principles of the professional organizations cited in the previous sec-
tion have been adopted in part to serve as expressions of the central ethical obliga-
tions and ideals of these groups. These principles assist in educating members about
their ethical responsibilities to research animals, and serve as standards that can be
used if questions arise about research practices or the behavior of particular mem-
bers. These sets of principles are also presented as a testament to the seriousness of
the commitment of these groups to the ethical conduct of HHAR—and an invitation
to the general public and government to expect compliance with these principles.
Professional associations spend a great deal of time and effort writing, re-affirming,
citing, and when necessary amending, these ethical standards and discuss them
regularly at meetings and research seminars. Their role in promoting ethical animal
research cannot be overestimated.

An Instructive Example: The US Principles

An instructive example of a set of general principles that is intended to serve as a
convenient source of basic ethical standards, and to articulate central ethical obliga-
tions and ideals of HHAR, are the U.S. Government Principles for the Utilization
and Care of Vertebrate Animals Used in Testing, Research, and Training (Principles
or US Principles). The Principles are set forth in Table 26.1. They are required by
law to be applied in all HHAR conducted or funded by the NIH (HREA, 1985; PHS,
2015, para. I) and other US government agencies (e.g., DoD, 2019; NSF, 2019). The
Principles have been incorporated into the statements of ethical standards of a num-
ber of professional organizations (e.g., AALAS, 2012; ASLAP, 2008; SfN, 2016).
The Principles are the best known, and most often cited, set of ethical principles for
HHAR in the US, and perhaps worldwide.

The flexibility and broad applicability of the Principles are apparent. The
Principles are intended to apply to all kinds of animal research, including HHAR,
and identify relevance to human health as one of several considerations that can
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Table 26.1 U.S. government principles for the utilization and care of vertebrate animals used in
testing, research, and training

The development of knowledge necessary for the improvement of the health and well-being of
humans as well as other animals requires in vivo experimentation with a wide variety of animal
species.

1. The transportation, care, and use of animals should be in accordance with the Animal Welfare
Act (7 U.S.C. 2131 et seq.) and other applicable Federal laws, guidelines, and policies.

II. Procedures involving animals should be designed and performed with due consideration of
their relevance to human or animal health, the advancement of knowledge, or the good of
society.

III. The animals selected for a procedure should be of an appropriate species and quality and the
minimum number required to obtain valid results. Methods such as mathematical models,
computer simulation, and in vitro biological systems should be considered.

IV. Proper use of animals, including the avoidance or minimization of discomfort, distress, and
pain when consistent with sound scientific practices, is imperative. Unless the contrary is
established, investigators should consider that procedures that cause pain or distress in human
beings may cause pain or distress in other animals.

V. Procedures with animals that may cause more than momentary or slight pain or distress
should be performed with appropriate sedation, analgesia, or anesthesia. Surgical or other
painful procedures should not be performed on unanesthetized animals paralyzed by chemical
agents.

VI. Animals that would otherwise suffer severe or chronic pain or distress that cannot be
relieved should be painlessly killed at the end of the procedure or, if appropriate, during the
procedure.

VII. The living conditions of animals should be appropriate for their species and contribute to
their health and comfort. Normally, the housing, feeding, and care of all animals used for
biomedical purposes must be directed by a veterinarian or other scientist trained and
experienced in the proper care, handling, and use of the species being maintained or studied. In
any case, veterinary care shall be provided as indicated.

VIII Investigators and other personnel shall be appropriately qualified and experienced for
conducting procedures on living animals. Adequate arrangements shall be made for their
in-service training, including the proper and humane care and use of laboratory animals.

IX. Where exceptions are required in relation to the provisions of these Principles, the decisions
should not rest with the investigators directly concerned but should be made, with due regard to
Principle II, by an appropriate review group, such as an institutional animal care and use
committee. Such exceptions should not be made solely for the purposes of teaching or
demonstration. (US Principles, 1985)

justify animal experimentation. The Principles provide virtually no specific direc-
tions. They do not specify, for example, precisely what species or how many ani-
mals investigators should employ in various kinds of experiments; when and what
sedative, analgesic or anesthetic agents should be used; when and how animals
should be killed; what housing conditions are appropriate for the animals in any
given project; when and what kinds of veterinary care must be provided to animals
in a project; and what kinds of training in the proper use and care of animals must
be provided to scientists and staff involved in a project or kind of project. What the
general ethical rules in the Principles require depends on the particular facts of a
project or a kind of HHAR including its aims, methods of research, and species
employed.
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The Principles reflect their intended role of focusing the attention of those who
conduct or are directly involved in HHAR on rules that are essential for the ethical
conduct of this research. However, significant gaps in the Principles detract from
their usefulness in addressing a number of important ethical issues. For example,
Principles IV through VIII, which constitute the bulk of the document, apply to the
performance of research projects or to the housing and care of animals in ongoing
projects and do not relate to how one is to determine whether a given animal experi-
ment, or kind of experiment, is ethically appropriate in the first place. The only
principle that addresses this issue directly, Principle II, merely identifies advancing
human health (among other aims) as a legitimate goal of animal research and calls
upon researchers to give “due consideration” to how a given experiment is relevant
to human health. Neither this nor any of the other principles identify factors that
should be included in such consideration, or how much weight these factors should
be accorded in determining whether an experiment is justified. Although Principles
IV through VI identify minimization of animal pain or distress in experiments as
obligatory, neither these principles, Principle II or any of the other principles indi-
cate whether and when pain or distress that an experiment might cause could be
sufficient to render it ethically unacceptable.

Core General Principles and the Central Ethical
Structure of HHAR

Addressing these omissions might well make the Principles a more complete and
useful set of basic ethical standards or expression of central obligations and ideals
of HHAR. Nevertheless, it is important to appreciate that the Principles, like the
sets of general ethical principles of professional groups referenced above, have lim-
ited albeit important roles. These sets of principles can be used as convenient
sources of ethical standards, or as statements of central obligations and ideals that
can be presented forcefully to researchers and the public, precisely because they are
brief. Other than typically beginning, as in the Principles, with a statement of the
importance of animal research in understanding disease, these sets of principles do
not contain even cursory arguments for their principles. Nor do they indicate how
their various principles follow from or imply other of their principles. Nor do these
sets of principles contain supporting commentary that explains why their principles
are correct and how they are interrelated. These sets of principles do not do these
things because researchers who use them assume the correctness of their principles
and thus view these principles as reliable starting points in designing and conduct-
ing experiments or in dealing with colleagues or the public. Those who use these
sets of principles also assume, and do not look to these principles for a demonstra-
tion of, the overall ethical appropriateness of HHAR.

Because of the importance of general principles in the ethical assessment of
research practices, and the relevance of some of these principles to wide ranges of
typical or recurring practices, it is possible to identify a set of general ethical
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principles for HHAR that does provide support for statements in current collections
of principles. Moreover, such a set of general principles can serve two additional
important functions. Such a set of principles can assist in making the case for HHAR
and various ways it uses animals by indicating more fully how, and why, ethically
conducted HHAR includes attention to the interests of animals as well as of humans
who benefit from it. Second, such a set of principles can identify what is properly
characterized as the central ethical structure of HHAR: general principles on which
all assessments of the ethical appropriateness of research and animal care practices
in HHAR ultimately rest.

The Ethical Core of HHAR

There is I want to suggest a set of sound general principles that is already present in
the ethical attitudes of those who are involved in HHAR and that can be regarded as
its ethical core. This core as I conceive of it does not consist of all general ethical
principles, or even all significant general ethical principles, in HHAR. The princi-
ples in the core are the most important ethical principles in HHAR. These principles
serve as final touchstones for all ethical decision-making in HHAR, because as
particular issues are considered, ultimately one and sometimes more than one of the
principles in the core will be cited as determinative. Despite their generality, core
principles often provide substantial guidance regarding the appropriateness or inap-
propriateness of research practices and treatment of animals. Core principles some-
times do this directly, and sometimes imply other core or non-core principles that
apply to an ethical issue or factual circumstances at hand.

The logical structure of the ethical core enables it to be used to make the case for
HHAR and to describe its central ethical structure. At the base of the core are what
I shall call foundational ethical principles and supporting factual truths on which
rest all the other principles in the core. Some of these foundational principles and
truths do not refer explicitly to animals or the use of animals in research. From these
foundational ethical principles and factual truths, there follow, in light of additional
relevant facts, what I shall call (non-foundational) basic principles in the ethical
core: successively more concrete general principles that explain further the meaning
or appropriate applications of the principles from which they follow. Put another
way (and as is illustrated below), we begin by stating and defending foundational
ethical principles and relevant facts. These principles do—and should—strike the
vast majority of people as sound. From these principles, employing important facts
relating to humans, animals, and HHAR, we can deduce somewhat more concrete
sound general principles. And from these latter sound general principles and addi-
tional relevant facts we can deduce additional sound general principles that are still
more concrete. This process can be repeated as general principles require clarifica-
tion or are applied to additional issues. However, at some point in this process, one
reaches principles that should not be regarded as part of the ethical core of
HHAR. These principles are not sufficiently general, and do not apply to a suffi-
ciently wide range of ethical issues, to be core principles.
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Where one draws the line between principles in the core that are so clearly foun-
dational that they should be regarded as the basis of the core, and core principles
that are not foundational, may sometimes be open to disagreement. The principles
and supporting facts I classify as foundational are the most general, and the least
objectionable (at least to the vast majority of people), and from which the process
of deducing successively more concrete core principles begins. For example, I
include in foundational core principles the principle that harming animals in HHAR
must be justified, but I do not include principles that indicate what constitutes harm
and when and why causing such harm is or is not justified. Drawing the line in this
way facilitates identification of core principles that clarify more general principles,
and allows the presentation of these clarifying principles to be organized around
issues they address.

The ethical core of HHAR is not static, and the substance and precise wording of
its principles are open to discussion and debate. As is noted below, it may be pos-
sible for a principle (e.g., that research animals should be provided pleasurable
experiences) that does not follow from or is not suggested by an existing core prin-
ciple, to make its way into the core. Such a new principle might reinforce, although
for a different reason, some of the existing core and non-core principles; it may also
imply new core or non-core principles. As more is learned about techniques of ani-
mal research and about research animal welfare, and the concerns and emphases of
the research community and the public develop, a principle that already is implied
by a current principle in the core but previously might not have been included in the
core itself can be added. For example, a principle that has long been in the core is
that as expressed in the US Principles, “(t)he living conditions of animals should be
appropriate for their species and contribute to their health and comfort.” (Principle
VII) In light of what has been learned about research animal behavior and welfare
since the Principles were written in 1985, some implications of Principle VII have
gained significant prominence in their own right. Thus, the US National Research
Council (NRC) Guide for the Use and Care of Research Animals (Guide), which
must like the US Principles be applied in animal research funded by the NIH, states
that “(a)n appropriate housing space or enclosure should also account for the ani-
mals’ social needs. Social animals should be housed in stable pairs or groups of
compatible individuals unless they must be housed alone for experimental reasons
or because of social incompatibility.” (NRC, 2011b, p. 51) This statement is univer-
sally endorsed in the animal research community, and applies to so many species
used in HHAR, that a general requirement of social housing when appropriate
clearly belongs in the ethical core. As does, for the same reasons, the obligation to
provide, when consistent with justified experimental goals, environmental enrich-
ment, which can be defined as “a combination of complex inanimate and social
stimulation and generally consists of housing conditions that facilitate enhanced
sensory, cognitive, motor and social stimulation ... [and] provides the animals with
opportunities to perform some of their species-specific behavioral repertoire.”
(Sztainberg & Chen, 2010, p. 1535) Some might maintain that if principles address-
ing social housing and environmental enrichment belong in the core, so do princi-
ples relating specifically to other aspects of housing that can affect research animal
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welfare and the importance of which is also implied by Principle VII, such as water
and air quality, temperature, noise, and facility lighting. In my view these inclusions
would be unwise because they might detract from the usefulness of the core in
expressing very general principles, but some might disagree.

Even if a principle is implied by the core, but does not fall within it (such as the
principle that animals should be provided fresh and clean air), it can still be a prin-
ciple that HHAR must follow as carefully as any. Indeed, because of the power and
broad applicability of general principles in assessing and guiding research activities,
the articulation of successively more concrete ethical principles can be extended
well beyond the ethical core, to various kinds of HHAR and various species, experi-
mental methods, and ways of housing and caring for animals. Moreover, certain
kinds of HHAR employ distinctive research methods and lend themselves to articu-
lation of sets of ethical principles that are so central to these areas that they can be
regarded as stating core ethical principles of these kinds of HHAR (Tannenbaum,
1999 [pain research]; Tannenbaum, 2017b [studies of epilepsy and seizure
disorders]).

Presentation of the Core

The presentation of the ethical core of HHAR that follows first identifies and
defends foundational and (non-foundational) basic core ethical principles that are
established in the sense that they seem clearly correct and any practicable approach
to HHAR must regard them as axiomatic. Unsurprisingly, these principles are virtu-
ally universally accepted by, or follow logically from principles virtually univer-
sally accepted by, the biomedical research community, the general public, and
government authorities who regulate HHAR. The discussion also examines general
principles that are potentially emergent for the ethical core of HHAR in the sense
that they may well in the future, in some form, be regarded as belonging in the core.
However, at least at present, these principles cannot be included in the core because
they raise difficult issues that are as yet unresolved, or because there is not yet suf-
ficient consensus regarding their precise content or underlying justification.

Established Core Ethical Principles and Supporting Facts
Established Foundational Core Principles and Supporting Facts

The entire enterprise of HHAR is motivated and ultimately justified by an incontro-
vertible fact, F1: Many human beings suffer from diseases that shorten or end their
lives; cause them significant pain, distress, discomfort, disability, fear, and anxiety;
cause their families and friends great distress, anxiety, and sorrow, and have sig-
nificant effects on the economy, by affecting the ability of disease sufferers to earn a
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living and by necessitating personal and societal economic costs to facilitate their
health care.

F1 provides the impetus and support for a correspondingly foundational ethical
principle, EP1: It is appropriate—indeed obligatory—for human society to employ
scientific research to study human disease, and to expend significant resources when
necessary in this endeavor. EP1 is so widely accepted and so obviously correct that
some may think it does not need mentioning. However, consideration of the ethical
use of animals in HHAR should explicitly acknowledge this principle and its impor-
tance, urgency, and great moral weight. There is little if anything that is more impor-
tant for society to do than to attempt to prevent, alleviate, and cure human disease.
And essential in the understanding of and ability to battle human disease is scientific
research.

A corollary of EP1 is EP2: The more important it is to study a human disease, the
greater is the weight of this importance in a determination of the ethical appropri-
ateness of studying the disease.

Several factual truths and ethical principles lay the foundation for the appropri-
ateness of using animals in the study of human disease. The first of these is EP3:
Humans are of greater worth and value than nonhuman animals. The vast majority
of people around the world accept EP3, and for most people, EP3 provides the sup-
port for EP4: It is sometimes ethically appropriate to use animals for human benefit.
One can accept EP4 without accepting EP3. A utilitarian, for example, can argue
that although there is nothing morally special about being human, some human uses
of animals, including HHAR, are ethically acceptable (indeed obligatory) because
these uses result on balance in more total pleasure, happiness or benefits for humans
than suffering or detriments to animals (Frey, 1988). However, as a number of oppo-
nents of animal research appreciate, typically underlying EP4 is the view that
humans are intrinsically more important and valuable than nonhuman animals and
that therefore we may sometimes use them for our benefit. This is why opponents of
using animals for human benefit (including in HHAR) argue that humans are not in
virtue of being human of greater worth and value than nonhuman animal species
(e.g., Cavalieri, 2002; Francione, 2009; Regan, 1983).

HHAR would be at best pointless and at worst ethically questionable were it not
for another incontrovertible fact, F2: The use of animals in scientific research can be
an effective and indispensable tool in the study of human disease. Critics of HHAR
have claimed among other things that there is insufficient evidence that animal
research has resulted in net benefits to humans (DeGrazia & Sebo, 2015; Rowan,
2012; Singer, 1975); that using animals to study human disease may have been valu-
able in the past but is being replaced by new scientific tools and techniques such as
computer modeling and studies on humans (HSUS, 2021); and that animal research
causes great harm to humans because it diverts resources from scientific research
that, unlike animal experimentation, can advance the study of human disease
(Akhtar, 2015; Greek & Greek, 2000). It is beyond the scope of this chapter to
address such claims in detail. As is noted below, there is widespread agreement
among animal researchers that more must be done to identify kinds of studies that
are likely to contribute to the understanding of disease, and that more can be done
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to improve scientific rigor, transparency, and reproducibility in HHAR. Nevertheless,
it is absolutely clear that animal research has made essential contributions to the
prevention, alleviation, and cure of many serious human diseases, and is likely to
continue to do so for the foreseeable future (Botting & Morrison, 1997; Friedman
etal., 2017; Gay, 1984; Genzel et al., 2020; IOM, 1991; Kinter et al., 2021; Kiple &
Ornelas, 2001; Maurer & Quimby, 2015; Merrill, 1986; Phillips & Westerfield,
2014; Phillips et al., 2014; Quimby, 1998; Walsh et al., 2017; Warfield & Gay, 1984).

The foregoing factual truths and ethical principles support the principle that is
the ethical foundation of HHAR, EP5: It is sometimes ethically appropriate to use
animals in scientific research to study human disease. If it is sometimes ethically
appropriate to use animals to benefit humans it must sometimes be appropriate to
use animals in a way that will further arguably the most important of human bene-
fits—the prevention, alleviation, and cure of human diseases that cause countless
people pain and suffering, disability, misery, and death.

A corollary of EP4 and EP5 is EP6: When scientifically and ethically appropri-
ate, the study of a human disease should be conducted in animals before it is con-
ducted in humans. This principle is reflected in the provision of the post-World War
II Nuremberg Code that medical research on human subjects “should be so designed
and based on the results of animal experimentation and a knowledge of the natural
history of the disease or other problems under study that the anticipated results will
justify the performance of the experiment.” (Nuremberg Code, 1947, para. 3) EP6
does not imply that any animal species may be used to study any human disease.
EP6 allows precluding the use of certain species (e.g., chimpanzees) to study any or
certain diseases and requiring greater justification for the use of some species to
study some diseases. As is discussed below, there is reasonable disagreement about
the ethical significance in HHAR of species membership. In order not to foreclose
such disagreement, EP6 holds that while investigators should generally attempt to
first employ animals in HHAR, use of a given species in a given way must be not
only scientifically but also ethically appropriate.

The broadest foundational core ethical principle relating to how animals are used
and treated in any HHAR project is EP7: There must be sufficient ethical justifica-
tion for anything that is done to animals and for anything animals undergo or expe-
rience in an HHAR project. Some readers may regard this principle as superfluous
because it might appear simply to restate the general concern of animal research
ethics, namely whether animal experiments or kinds of experiments are justified.
However, EP7 as presented here can play a distinctive role in ethical assessment of
HHAR. The great majority of discussions of the ethical appropriateness of animal
research in general and of HHAR in particular focuses on the issue of whether any
harm done to animals is justified. However, as is discussed further below, there is
disagreement regarding what constitutes such harm. Many, but by no means all,
researchers and commentators believe that most things that are done to animals in
HHAR—including confining them in cages, preventing them from exhibiting all
their natural species behavior, and killing them—do not in themselves constitute
harm. In order not to foreclose relevant ethical discussion, it is important to
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postulate that such things, and indeed anything done to or with the animals must be
justified, whether or not these things should be regarded as harm or causing harm.

Because so much of current ethical discussion of HHAR focuses on whether and
when this research causes harm to animals, it is important to recognize the presence
in the ethical core of HHAR of the following two general (and self-evident)
principles:

EP8: Harm is an evil to something that can be harmed.

EP9: One must therefore have sufficient justification intentionally to cause it harm.

From EP8 and EP9 follows EP10: An HHAR project must not cause harm to ani-
mals without sufficient justification.

Some readers familiar with the animal research ethics literature may be puzzled by
use in EP10 (and EP11 and EP12 below) of the words “harm” instead of “pain or
distress” and “justification” instead of “benefit to humans.” Discussions in animal
research ethics typically begin with the question whether the likely benefits—taken
to mean probable effective medical treatments or approaches to human disease—
justify any pain or distress or other significantly unpleasant sensations or feelings
experienced by the animals. This is in my view a major mistake that limits ethical
discussion. Although pain and distress and other significantly unpleasant experi-
ences are harms to research animals when they occur, it should at least be open to
debate whether they are the only harms that can be caused to these animals.
Moreover, as is discussed below, it is unreasonable to limit justifications of HHAR
to likely medical benefits. It is more helpful to phrase foundational core principles
in terms of the more generic “harm” and “justification”—and then to identify ethi-
cal principles and supporting facts that address the issues of what more precisely
constitutes harm and might justify its causation.
From EPS, EP9, and EP10 follow two additional foundational core principles:

EP11: The greater the harm an HHAR project causes animals, the stronger must be
the justification for causing this harm.

EP12: When an HHAR project is justified in using animals in any way that has the
potential of causing them harm, the project must whenever possible prevent the
occurrence of such harm, eliminate this harm if and when it occurs, and mini-
mize this harm if and when in light of experimental aims it must occur. Because
harm to animals ought not to be caused without sufficient justification, any
harm that is not necessary for, or an unavoidable consequence of, justified
experimental aims and that can be prevented, eliminated, or lessened, is unjustified.
It is important to acknowledge that EP10 cannot function independently of EP8
as a justification of an HHAR project, experimental technique, or way of using
or caring for research animals. That a project or some aspect of a project causes
minimized harm to the animals does not imply that this minimized harm is justi-
fied. There must be sufficient ethical reason to cause this minimized harm. It is
conceivable that some project or aspect of some project that causes animals
minimized harm would inflict sufficient harm, or a kind of harm, that is
unacceptable.
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Established Basic Core Principles and Supporting Facts
Animal Harm and Its Justification in HHAR

Basic (nonfoundational) core HHAR ethical principles as I understand them follow
from and clarify foundational core principles. Because so much of current discus-
sion of the ethics of HHAR, and many of the foundational core ethical principles
identified above, center around harm to research animals, it is reasonable to focus
deduction of basic core principles on principles that address the nature and justifica-
tion of such harm.

Pain, Distress, and Other Significantly Unpleasant Sensations
and Feelings as Harm

Whatever else might be included in the definition of “harm,” there is universal sup-
port by all who conduct or engage in ethical assessment of HHAR (and other kinds
of animal research) of a factual truth that has an evaluative component and therefore
can also be classified as an ethical principle, EP13: Pain, distress, and other signifi-
cantly unpleasant feelings or sensations are harms or evils to animals when experi-
enced by them, just as they are harms or evils to humans who experience them.
There is also universal support of an incontrovertible fact, F3: Most species
used in HHAR are capable of feeling pain, distress, and other significantly unpleas-
ant sensations or feelings, as independent experiences or as part of more complex
emotions such as fear, anxiety, or boredom. A great deal of scientific research has
been conducted on understanding pain and distress in animals in general and
research animals in particular (Carstens & Moberg, 2000; NRC, 2008, 2009). It
may not be clear whether all species employed in HHAR can experience certain
unpleasant sensations or feelings, or complex unpleasant emotions. It may not
always be clear how various aspects of unpleasant experiences should count in
quantifying their unpleasantness, for example, whether a long period of moderate
distress should be regarded as equivalent in unpleasantness to a brief period of
severe pain. Although much is known, much more remains to be learned about how
unpleasant experiences in research animals can be prevented or minimized.
However, it is clear that many animals used in HHAR can—and some sometimes
do—experience painful or unpleasant sensations and feelings that, if not identical
to those experienced by humans, can often be as painful or unpleasant. The best
source of data in the US regarding research animal pain and distress are annual
reports of facilities registered under the AWA by the USDA. According to the lat-
est data as of the time of this writing, in fiscal year 2019, of the 797,546 animals
used in AWA-regulated research (USDA, 2021c¢), 225,404, or approximately 28%,
were used in procedures (such as surgeries) that could be painful or distressful but
in which pain or distress was prevented by use of appropriate anesthetic, analgesic,
or tranquilizing drugs (USDA, 2021a); and 49,422, or approximately 6%, experi-
enced some unrelieved pain or distress (USDA, 2021b). (AWA reports do not
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distinguish between HHAR and other kinds of animal research.) As noted above,
the AWA does not cover and therefore does not ask for the counting of the number
of mice and rats that experience pain or distress. However, there is no a priori
reason to suppose that a higher percentage of these species experience pain or
distress than do AWA-covered animals. Nor is there reason to suppose that a higher
percentage of animals used in HHAR experience more pain or distress than do
animals in other kinds of research. Nor is there reason to suppose that research
animals used in the US experience more, or less, pain or distress than do animals
in other countries that engage in serious legal regulation of animal research.
Therefore, whether the number of animals used annually in research in the US is
ten million, or 100 million, or somewhere in between (see f.n. 2 above), the num-
ber used in the US and other countries in HHAR that experience some unrelieved
pain or distress is not insignificant.

Justification of Pain, Distress, and Other Significantly Unpleasant
Sensations and Feelings

EP13 and F3 support the presence in the HHAR ethical core of the following two
principles, which are more concrete applications of foundational core principles
EP10 and EP11.

EP14: Animals must not be caused pain, distress, or other significantly unpleasant
sensations or feelings in an HHAR project without sufficient justification.

EP15: The greater the pain, distress, or other significantly unpleasant sensations or
feelings animals are caused in an HHAR project, the stronger must be the justi-
fication for causing these experiences.

The process of determining whether an HHAR project justifies any pain or other
significantly unpleasant experiences it may cause animals is often called “balanc-
ing” or “weighing” the value of the project against the unpleasant experiences. This
language is entirely metaphorical and does not identify considerations relevant to
making this determination. These metaphors might suggest to some that the deter-
mination is utilitarian in nature, i.e., that an HHAR experiment is justified if and
only if it will result on balance in more total benefits to all humans than pain and
distress to animals used in the experiment. However, as is discussed below, the
value of HHAR experiments that can justify using, and sometimes harming, animals
cannot be identified with their resulting in benefits such as the prevention, allevia-
tion or cure of disease. Moreover, the demand of utilitarians like Singer (1975) to
the contrary notwithstanding, humans and research animals are not commonly
viewed as equals whose pains and pleasures count equally. It is possible that an
experiment that causes distress to a large number of mice, for example, and would
help a relatively small number of humans with a moderately discomforting ailment
would seem justified—even if the total distress suffered by the mice exceeds the
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benefits to the humans. An experiment that would cause excruciating long-lasting
unrelieved pain and suffering to relatively few cats, but would benefit a large num-
ber of humans who have a disease for which there are already reasonably effective
treatments would likely seem unjustified—even though the total pain suffered by
the cats would be exceeded by the benefits to the humans. To be sure, when it con-
tributes to medical advances, HHAR almost always results in benefits to very large
numbers of humans at the expense of far fewer animals. However, for the vast
majority of people, determining whether the value of an HHAR project justifies any
harms it might cause animals is not simply a utilitarian exercise but rather a consid-
eration of whether, when a wide range of varied factors are taken into account, what
is done to the animals is justified.

Importance of Studying the Disease

In determining whether an HHAR experiment that might cause animals pain, dis-
tress, or other significantly unpleasant experiences—or any other kind of harm—is
justified, one clearly relevant consideration is the seriousness of the disease the
experiment studies and the importance of discovering a prevention, amelioration, or
cure of the disease. There are numerous factors that can be relevant to determining
the importance of studying a given disease including: the number of people who
have the disease; whether or to what extent the disease is life-threatening or fatal;
the nature and extent of pain and distress or other significantly unpleasant sensa-
tions or feelings associated with the disease; whether, to what extent, and how the
disease is transmissible to others; whether there are current effective treatments of
the disease; the risks or side-effects of current treatments; whether and to what
extent the disease is caused by choices in behavior or lifestyle; the economic cost to
patients of available treatments; the extent to which the disease imposes financial
costs on the health care system or the general economy; and whether studying the
disease may contribute to understanding similar or other diseases. Often some of
these (and other) relevant factors must be considered concurrently, and must be
weighed against each other. This can make it difficult to assess the importance or
comparative importance of studying a disease.

Scientific Soundne of the Study

That an experiment studies a disease it is important to combat does not however
imply that the experiment has great value and justifies animal pain or distress or
other harms. If the experiment seeks to answer questions that have no scientific
merit, or addresses sound questions with poorly designed or executed methods, or
is conducted by investigators who are unqualified or do not have adequate facilities
and equipment to apply sound scientific methods to sound questions, the experiment
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will not be valuable from a scientific standpoint.* It will not discover knowledge
useful in understanding the disease. Any pain or distress or other harm it causes
animals cannot be justified by its relevance to the study of human disease.

One of the most significant recent developments relating to the ethical conduct
of HHAR have been measures taken in the animal research community to improve
the scientific soundness of animal experiments (e.g., ACD, 2021; AMS, 2015;
Cheleuitte-Nieves & Lipman, 2022; Festing, 2020; Macleod & Mohan, 2019;
NASEM, 2020). These efforts acknowledge and are motivated by the recognition
that some scientists in HHAR have not engaged in best research practices that
enable their work to be reproduced or assessed by others. This has resulted in exper-
iments that do not advance the study of human disease and thus can subject animals
to pain and distress that is not ethically justified because it is not scientifically justi-
fied. Efforts to improve the scientific rigor, transparency, and reproducibility of
HHAR projects include recommendations of inclusion of statisticians in the design
and institutional assessment of experiments; greater attention to determination of
adequate sample sizes; minimization of risk of investigator bias through use of sam-
ple randomization methods; improved knowledge and education of investigators
regarding which kinds of animal models and studies have been or are more likely to
be translatable to clinical medical advances; greater understanding of and attention
to effects on experimental results of environmental conditions of animal housing
and care; and use by investigators of standardized guidelines for planning, conduct-
ing, and reporting experiments that enable others to assess and when scientifically
appropriate to reproduce experimental results. Among innovative suggestions for
promoting scientific soundness of animal experiments have been proposals for
researchers to register their experimental designs and results in a confidential repos-
itory that would allow for subsequent comparison of actual with intended or pre-
dicted results, and methods of reporting negative results that could prevent other
investigators from conducting the same or similar unpromising experiments. Two
sets of rules for planning, conducting, and reporting animal experiments that
enhance scientific rigor, transparency, and reproducibility, the ARRIVE (Percie du
Sert et al., 2020) and PREPARE (Smith et al., 2018) guidelines, are already widely
used by animal researchers.

4Assessment of the scientific soundness of experiments is a difficult and complex task and is
beyond the scope of this chapter to consider in detail. There are undoubtedly different reasonable
approaches. The NIH, for example, asks reviewers of proposed projects seeking funding to appraise
and score five primary factors: significance, investigator(s), innovation, approach, and environ-
ment. “Significance” and “innovation” relate to the quality of a project’s scientific aims and design
and its potential contributions to the understanding of an important disease; and “approach,”
“investigator(s),” and “environment” to the likelihood it will fulfill its goals (NIH, 20164, 2018).
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Likelihood of a Valuable Result

From EP10, EP11, EP14, and EP15 it follows that if an HHAR experiment does
cause animals pain or distress, there ought if possible to be something of value that
the experiment might discover that is sufficient to justify this pain or distress. Some
argue that an HHAR project cannot justify causing animal pain or distress unless it
is highly likely that the project will result in medical benefits for humans that out-
weigh the pain and distress (Rollin, 1992, p. 140). Proponents of this view com-
monly call “harm-benefit analysis” the process of determining how much pain or
distress or other harms a proposed experiment will cause animals, what benefits it
might produce for humans, how likely it will be to produce such benefits, and
whether this likelihood of these benefits justifies the pain or distress or harms
(AAALAC, 2020; Brgnstad et al., 2016; Laber et al., 2016).

Several discussions demonstrate in detail why such harm-benefit analysis can be
profoundly anti-scientific and indeed dangerous (Grimm et al., 2017; Niemi, 2020;
Tannenbaum, 2017a). It is sufficient here to note briefly some of its problems. First,
as is reflected in the NIH Mission Statement (NIH, 2017) quoted above, a great deal
of biomedical experimentation is fundamental or basic, in the sense that it seeks to
understand foundational, underlying mechanisms or causes that it is hoped might
eventually explain a wide range of phenomena. Such research typically does not
expect to quickly make discoveries with specific relevance to practical results, pre-
cisely because the research seeks to find causes and explanations of matters that are
not yet well understood. Even when it is hoped that basic research will result in
medical benefits, such results usually cannot be predicted, because typically it will
not be clear how the findings of the research can impact human health until addi-
tional research is done or until investigators can determine how this and additional
research can be applied to particular diseases. This can take years, sometimes
decades, and must sometimes await future discovery of entirely new and sometimes
unexpected or unpredictable knowledge or technologies (Comroe & Dripps, 1976).
Second, it almost always cannot be known before an experiment is completed pre-
cisely what its results will be; if things were otherwise, it would not be necessary to
conduct the experiment. Third, failure is an important element of the scientific
method; that an experiment does not discover anything, or determines that a pro-
posed hypothesis or prediction is incorrect, can be valuable because it can advance
basic or clinical research by channeling experimentation in other directions.

Requiring all HHAR projects that harm animals to promise likely medical ben-
efits would stifle the discovery of knowledge necessary for future medical benefits.
To be sure, if an HHAR project is likely to result in significant benefits, this would
count heavily in justifying its causing a proportionate amount of pain or distress or
other harm in animals. It is therefore appropriate for investigators and those who
oversee their work to ask about the potential for practical medical benefits of HHAR
projects. However, likelihood of benefits cannot be a necessary condition for the
justification of all projects.

It is reasonable, in assessing the value of an HHAR project that might harm ani-
mals, to consider its likelihood of producing some valuable scientific result. Whether
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an experiment seeks to produce such a result, and how likely it is to produce such a
result, are matters for scientists familiar with the area under study to assess. When
it is unclear before an HHAR project is conducted what, if any, scientifically valu-
able knowledge it will discover, it will likely be the importance of studying a disease
and the soundness of the science of the experiment that determines whether and to
what extent the experiment may appropriately cause animals pain or distress. If, for
example, an experiment that is scientifically sound will study a disease of great
importance about which much remains to be learned, it may be reasonable to take
the chance that something of value will be discovered—even if taking this chance
might involve some animal pain or distress.

The foregoing considerations are summarized in core ethical principle EP16:
Contributing to the value of an HHAR project to be weighed against any pain, dis-
tress, or other significantly unpleasant sensations or feelings—or any other kind of
harm—it might cause animals are (1) the importance of understanding and combat-
ting the disease or diseases under study and of any means of prevention, ameliora-
tion, or cure that the project might seek to discover; (2) the scientific soundness of
the project and the capacity of the investigators to undertake it properly; and (3) the
possibility or likelihood that the project will achieve a valuable scientific result.

It is far easier to identify ethical principles that seek to ensure the appropriate-
ness of research techniques and housing conditions in ongoing or clearly justified
HHAR projects, than to formulate sound rules that can assist in determining when
projects are justified in the first place. (This might explain why, as noted above, the
US Principles focus on the former and say very little about the latter.) Much work
is needed to clarify further each of the three considerations in EP16, how heavily
each should count in favor or against given HHAR projects or kinds of HHAR, and
how they should be balanced against each other in determinations of the appropri-
ateness of causing animals pain, distress, or other harms. Serious and sustained
consideration of these matters may result in identification of principles that follow
from EP16 and belong in the ethical core of HHAR.

Minimization of Pain, Distress, and Other Significantly Unpleasant
Sensations and Feelings

From EP12 and EP13 follows what I call above the pain and distress minimization
principle, EP17: When an HHAR project is justified in using animals in any way that
has the potential of causing them pain, distress, or other significantly unpleasant
sensations or feelings, the project should prevent the occurrence of such sensations
or feelings if possible, eliminate them if and when they occur, or minimize them if
and when in light of justified experimental aims they must occur.

As is emphasized above regarding EP11 and causing harm to research animals
generally, that some aspect of an HHAR project causes pain or distress that is mini-
mized does not imply that this pain or distress is justified. There must be sufficient
ethical reason to cause this minimized pain or distress.
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In their 1959 groundbreaking book, The Principles of Humane Experimental
Technique, Russell and Burch articulated what has become the most commonly
cited principle in ethical discussions relating to HHAR and animal research gener-
ally. Russell and Burch recommended that investigators employ what they termed
“the 3Rs,” three general ways of eliminating or minimizing pain, distress, fear, and
other significantly unpleasant experiences in experimental animals.

Replacement, Reduction, and Refinement. ... Replacement means the substitution for con-
scious living higher animals of insentient material. Reduction means reduction in the num-
bers of animals used to obtain information of a given amount and precision. Refinement
means any decrease in the incidence or severity of inhumane procedures applied to those
animals which still have to be used. (Russell & Burch, 1959, p. 64)

Although citations to Russell and Burch are omnipresent in ethical discussions of
HHAR, the 3Rs as they understood them are often misinterpreted (Tannenbaum &
Bennett, 2015). Russell and Burch made clear that the sole aim of all 3Rs is the
prevention, elimination, or minimization of pain and other significantly unpleasant
experiences. (They termed “inhumane” any experimental procedure that causes ani-
mals unrelieved pain, distress, fear or other significantly unpleasant sensations or
feelings. This term was not intended to express disapproval of all such procedures,
but to emphasize that these procedures harm animals and should whenever consis-
tent with experimental aims be avoided.) Although replacement and reduction are
means of attaining this end, “refinement” for Russell and Burch refers to the broad
range of techniques that address the minimization of these experiences directly.
They had no problem with the use of animals in research and did not regard their use
as a necessary evil that replacement or reduction function to mitigate. They did not,
contrary to the opinion of many, define “replacement” as not using animals. By
“replacement” they meant not using animals that can have unpleasant experiences
during experimentation. Thus, employing completely anesthetized animals (a com-
mon practice in HHAR) is a form of replacement. Russell and Burch viewed reduc-
tion of the number of animals used in experiments as a way of causing less pain,
distress, fear, or other significantly unpleasant experiences. However, they also
emphasized that using too few animals could render an experiment scientifically
unsound and result in unnecessary and therefore unjustified pain and distress
(Tannenbaum & Bennett, 2015).

The 3Rs as understood by Russell and Burch are concrete applications of EP17.
They clearly belong in the ethical core of HHAR and are designated here as EP18:
In preventing, eliminating, or minimizing pain, distress, or other significantly
unpleasant experiences in research animals, investigators should employ replace-
ment, reduction, and refinement as defined by Russell and Burch in The Principles
of Humane Experimental Technique.

EP14, EP15, EP16, and EP17 provide support for another established core ethi-
cal principle in HHAR, EP19, stated here in the language of the US Principles:
“The animals selected for a procedure should be of an appropriate species and
quality and the minimum number required to obtain valid results. Methods such as
mathematical models, computer simulation, and in vitro biological systems should
be considered.” (US Principles, 1985, Principle III) If the species used in an
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experiment is not appropriate for addressing questions the experiment asks, or the
animals employed do not have characteristics that are useful in addressing these
questions, the experiment will not be scientifically sound and any pain or distress
the animals experience will be unnecessary and wrong. If more animals are used
than is required for scientific reasons, and if these unnecessary animals experience
pain or distress, there will be more pain or distress than is scientifically and there-
fore ethically justified. And if a project or part of a project, can be accomplished
without using animals, the project or part of it will not cause any animal pain or
distress.

The following established core principles of HHAR also follow from EP17, the
pain and distress minimization principle. When applicable, language quoted from
the US Principles is employed in stating these principles because of the widespread
use, and in the US the legal status, of this document.

EP20: “Procedures with animals that may cause more than momentary or slight
pain or distress should be performed with appropriate sedation, analgesia, or
anesthesia. Surgical or other painful procedures should not be performed on
unanesthetized animals paralyzed by chemical agents.” (US Principles, 1985,
Principle V)

EP21: “Animals that would otherwise suffer severe or chronic pain or distress that
cannot be relieved should be painlessly killed at the end of the procedure or, if
appropriate, during the procedure.” (US Principles, 1985, Principle VI)

EP22: Procedures should include humane endpoints that prevent animals from
experiencing unrelieved pain or distress that is not necessary for, or an unavoid-
able consequence of, achieving experimental aims.

Methods of effecting such endpoints can include terminating a procedure before
onset of pain or distress if experimental aims have been achieved; euthanasia of
moribund animals that are not required by a procedure to remain alive; and euthana-
sia of animals that are not required to remain alive but will become moribund or will
survive the procedure with significant illness or disability (Stokes, 2000).

EP23: “The living conditions of animals should be appropriate for their species and
contribute to their health and comfort.” (US Principles, 1985, Principle VII)
When consistent with experimental aims and individual animal health and wel-
fare, social animals should be housed in species-appropriate pairs or groups and
should be provided environmental enrichment that promotes species-typical
behavior.

EP24: “Normally, the housing, feeding, and care of all animals used for biomedical
purposes must be directed by a veterinarian or other scientist trained and expe-
rienced in the proper care, handling, and use of the species being maintained or
studied. In any case, veterinary care shall be provided as indicated.” (US
Principles, 1985, Principle VII)

EP25: “Investigators and other personnel shall be appropriately qualified and expe-
rienced for conducting procedures on living animals. Adequate arrangements
shall be made for their in-service training, including the proper and humane
care and use of laboratory animals.” (US Principles, 1985, Principle VIII)
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EP26: In all stages of a project, and in all aspects of animal housing and care, all
who handle, interact with, or affect animals shall do so as carefully and gently as
possible, in accordance with species-specific and individual behavior and needs.
This principle applies not just to those who touch, move, or physically adminis-
ter medicine or other care to animals in a housing facility, but also to those who
are in the facility to observe animals or to maintain the cleanliness and general
environmental conditions of the facility. The principle requires among other
things avoiding making noise and causing vibrations that can result in animal
distress or discomfort (NRC, 2011b, pp. 49-50).

Justification of Debatably Harmful or Nonharmful Practices

Although core ethical principles of HHAR require the justification and minimiza-
tion of harm to research animals, there is some disagreement about whether certain
common practices in HHAR harm these animals.

Killing Research Animals

For some time, the prevalent view in the animal research community has been that
merely killing animals (i.e., killing without causing pain, distress, discomfort, or
other unpleasant sensations or feelings) does not harm them because, it is claimed,
they do not have a concept of life and a desire to live, or a concept or a fear of death
(e.g., Cigman, 1981, pp. 53-59; Webster, 1994, p. 15). Others argue that even a pain-
less death is a misfortune and harm for animals because it prevents them from hav-
ing, and potentially enjoying, a future life (e.g., Harman, 2011; Regan, 1983,
pp- 99-103). Although this is an interesting dispute, its resolution is not necessary to
establish the ethical acceptability of killing research animals in appropriate circum-
stances. EP7 requires generally that there must be sufficient justification for any-
thing that is done to animals in an HHAR project, whether or not it is characterized
as harm or causing harm. Sometimes, indeed often, animals must be killed so that, at
some stage in an experiment, or at its conclusion, their bodies, tissues, or cells can
be examined. Sometimes they must be killed because this is the only way to prevent
their experiencing pain or distress. Sometimes they must be killed because, due to
disease, infirmity, or unsuitability for a study they cannot be used further.

The claim that killing animals in HHAR is wrong in itself simply is unlikely to
be accepted by the vast majority of people. It is impossible for a society to accept
killing animals to produce meat for human consumption (which many people enjoy
but almost all could survive without) and reject killing animals in research that
seeks to allow many people to live and enjoy the pleasures of life (including the eat-
ing of meat). Indeed, in light of the insignificance of the gustatory pleasures of
meat-eating relative to the importance of conquering disease, an HHAR project is
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likely to appear justified in killing animals even if it might add just a small amount
of knowledge to the understanding of an important disease. The great majority of
animals used in HHAR are either kinds of animals that already are killed and eaten
by many people (such as pigs, rabbits, sheep, and fish) or are considered by many
people of even lesser value and unfit for human consumption (such as mice, rats,
and other rodents). As is discussed below, there is debate regarding whether certain
species used in HHAR are of such high value that killing them (whether or not clas-
sified as harm) requires special or weighty justification, or is sometimes unaccept-
able. EP7 is sufficiently broad to allow for such debates, and for additional core or
non-core ethical principles relating to killing or certain uses of these species.

Caging or Confinement

Some philosophers and animal welfare advocates argue that the inborn nature or to
use the Aristotelian term “felos” of animals must be respected by people who use
them for their own benefit (Rollin, 1992). According to this view, merely caging or
confining animals, even in the absence of resulting unpleasant experiences, harms
them because they are not allowed to behave in ways normal for their species.
Among the problems with this view is that animals in their natural state frequently
experience hunger, injury, pain, distress, predation, and painful death, which do not
occur in the protected confines of research facility animal housing. It is also unclear
why the promotion of telos is in itself obligatory, in light of the fact that much of
modern medicine seeks to counter some of humans’ natural, inborn tendencies,
including our programmed nature to grow old and infirm and die. Laboratory HHAR
projects require caging or confining animals so that they can be kept in appropriate
numbers and conditions for research. It is conceivable that an HHAR project would
require for scientific reasons the housing of animals in a way that would so interfere
with their natural behavior that it would render the project unethical. However, aside
from the fact that it would likely be the pain and distress these animals would expe-
rience that would invalidate the project, EP7 is sufficiently broad to enable taking
into account the housing conditions of laboratory animals in determining a project’s
appropriateness, even if merely caging or confining the animals could count to some
extent against it.

Potentially Emergent Core Ethical Principles

Potentially emergent core ethical principles as I understand them seem at least in
part reasonable and correct and at some time may well be universally regarded as
belonging in the ethical core of HHAR. However, these principles raise difficult or
contentious issues that are as yet unresolved, or lack the consensus in the research
community and general public necessary for inclusion in the core.
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Adoption of Healthy Animals: Possible Core Justifications

Some investigators and HHAR facilities attempt to place with private owners or
animal adoption agencies animals that are no longer needed in experiments and are
sufficiently healthy and well-behaved to be kept as pets (Carbone et al., 2003). A
number of US states have enacted laws that require research institutions to facilitate
adoption of such animals, specifically cats and dogs (e.g., California, 2015; Nevada,
2015; Oregon, 2019; Virginia, 2021). The American College of Laboratory Animal
Medicine (ACLAM), the body that certifies veterinary specialists in this field, states
that it “fully supports the concept of adoption of healthy, post-study, research ani-
mals into long-term, caring private homes or farms that can provide appropriate and
humane living conditions for these animals as pets.” (ACLAM, 2017) It is fair to say
that many researchers agree, provided animals are not removed prematurely from
studies for the purpose of adoption. It is not clear whether ACLAM, laboratory ani-
mal veterinarians, or investigators believe that they are ethically obligated to try to
place suitable healthy animals for adoption, or that this is an admirable practice that
is an ideal and not an ethical requirement. It is also unknown at the time of this writ-
ing how many former research animals are adopted and how significant this practice
is or is likely to become.

Even if one believes that HHAR investigators and facilities are ethically obli-
gated to make suitable animals, at least cats and dogs, available to suitable new
owners, it is unclear that a principle specifically requiring, or even just recommend-
ing, adoption belongs in the ethical core of HHAR. First, because the great majority
of research animals are not alive or suitable for adoption at the conclusion of stud-
ies, it is doubtful that, unlike other research and animal care practices addressed
directly in the core, placing animals for adoption is or will constitute a large propor-
tion of the activities of investigators or facilities. Second, a principle relating to this
practice requires a more general principle that supports it; it cannot simply be
asserted as self-evidently correct. However, there is nothing in the ethical core of
HHAR as thus far presented that supports an adoption requirement or recommenda-
tion. A requirement would not follow from the obligation to minimize pain, distress,
or other significantly unpleasant experiences; one could accomplish this by eutha-
nizing healthy animals no longer needed in studies.

There are several candidates for core principles that would support an appropri-
ately worded adoption principle. One could identify in the core a principle that
asserts that animal life is of value and that animals therefore should not be killed
without sufficient reason. Most people surely agree that it is wrong to kill an animal
if there is no good reason to do so (although they might disagree about what consti-
tutes a good reason). Such a principle if stated appropriately would allow the current
practice of euthanizing animals during or at the end of experiments when required
for scientific reasons. A second possibility for a core principle that would support
adoption would be the principle that when possible research animals should be pro-
vided pleasures or happiness in addition to freedom from unnecessary pain or dis-
tress. Such a principle would support adoption of healthy research animals on the
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grounds that adoption could provide these animals pleasurable experiences.
However, a requirement of such experiences raises serious issues, some of which
are discussed in the next section. A third candidate for a core principle that many
people would probably accept and that supports adoption, would be that investiga-
tors should be grateful for the contributions of research animals and thus should
when possible give something back to them in return for their (albeit non-voluntary)
service. This principle is not yet expressed universally in the animal research com-
munity. However, it seems defensible, if stated in a manner that would not compro-
mise the ability of researchers to conduct scientifically sound and ethically justified
projects. Such a principle would justify more than making animals available for
adoption. A principle expressing gratitude to research animals would also provide
justification, in addition to the obligation to minimize pain and other significantly
unpleasant experiences, for EP23 through EP26.

Providing Pleasurable Experiences

As discussed above, many of the principles in the ethical core of HHAR relate to the
justification and minimization of pain, distress, and other significantly unpleasant
sensations and feelings in research animals. There has been emerging in the research
community the view that these animals are also entitled to positive experiences—
and not just because such experiences can prevent or lessen negative, unpleasant
experiences. The NRC Guide repeatedly calls for research practices and animal
housing that enhance animal “well-being,” in addition to freedom from pain or dis-
tress. Indeed, it defines “refinement,” which Russell and Burch regarded as a tool for
minimizing negative experiences, as “modifications of husbandry or experimental
procedures to enhance animal well-being and minimize or eliminate pain and dis-
tress” (NRC, 2011b, p. 5, italics added). The Guide also identifies as a goal of envi-
ronmental enrichment not just preventing “abnormal brain development, physiologic
dysfunction, and behavioral disorders,” (p. 51), but also enhancing “animal well-
being” and “psychological well-being.” (p. 52) “Well-being” would appear to
include sensations or feelings of satisfaction, contentment, and perhaps various
pleasures. Rollin maintains that “all animals kept in confinement for human benefit”
should be provided environments conducive to their psychological well-being and
that the research community must “begin to seek animal-friendly housing, care, and
husbandry systems that allow the animals to live happy lives while being employed
for human benefit.” (Rollin & Kesel, 1995, Preface, n.p., italics added).

It might seem obvious to some that it is more than ungenerous, that it is wrong,
for researchers not to provide animals positive experiences as well as freedom from
negative ones. However, as I have discussed in detail (Tannenbaum, 2002), serious
issues must be addressed before an obligation to provide positive experiences is
included in the core ethical principles of HHAR. It is not at all clear how terms like
“satisfaction,” “contentment,” “pleasure,” or “happiness” should be defined as
applied to all species used in HHAR; whether and to what extent we can determine

LLINT3
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that these species experience these mental states under various conditions of experi-
mentation and housing; whether requiring pleasures or happy lives for research ani-
mals, assuming we know what this means and how to provide it, would hinder or
preclude valuable research by greatly increasing its economic cost; and whether, if
providing a “happy life” or even more limited pleasures for all research animals is
obligatory, any experiment that must cause some unrelieved pain or distress, or is
not consistent with animal happiness, might be unethical.

Including an obligation to provide positive experiences in the ethical core of
HHAR would also likely require changes in the wording or interpretation of some
current core principles, and would probably also require new core principles that
could have significant implications. For example, if positive experiences are required
in their own right, changes might need to be made to the statement of Principle VII
of the US Principles, and EP18, that “the living conditions of animals should be
appropriate for their species and contribute to their health and comfort.” “Comfort”
connotes an important but nonetheless minimal mental state that would surely often
prevent or alleviate distress if not also pain, but need not include greatly positive
experiences such as pleasures or happiness. If living conditions must also provide
pleasures, or certain pleasures, happiness, or a generally “happy life,” more than is
now provided to animals may be required. Perhaps not a great deal more, and per-
haps not enough to preclude or affect scientifically valuable experiments. But until
this and other possible implications of requiring certain positive experiences are
investigated and considered, including in the ethical core of HHAR an obligation to
provide positive experiences, or some kinds of positive experiences, could be
extremely risky.

Stronger Justification for Use of Certain Species

Many animal researchers and members of the public appear to believe that it is
preferable to conduct HHAR on some species than others. Mice and rats are favored
animals in HHAR not just because many can be genetically engineered for desired
traits (including possession of certain human diseases) and bred quickly in large
numbers, but also because the public seems to have far less difficulty with experi-
ments on these species than, for example, on cats or dogs (Ipsos MORI, 2018,
p- 25). Researchers and those who oversee or regulate their work commonly ask
whether experiments that propose to use dogs can be conducted instead on pigs.
Most people are likely not bothered about experimentation on fish and frogs. For
some people, certain species are either completely off-limits, or must be shown to
be absolutely necessary for important medical advances. In 2016, the NIH decided
no longer to fund new projects or renewals or revisions of ongoing projects involv-
ing chimpanzees, with the exception of projects involving non-invasive research
such as “visual observation,” and “collections of biological materials (e.g., saliva,
oral or other cavity specimens, urine, feces, or hair) obtained voluntarily from a
chimpanzee that has been trained through positive reinforcement to cooperate in the
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collection.” (NIH, 2016b) The NIH decision came after a 2011 report of a commit-
tee to study the necessity of the use of chimpanzees in biomedical and behavioral
research appointed by the NRC Institute of Medicine (IOM). The committee recom-
mended (NRC, 2011a) that chimpanzees be used only if the “knowledge gained is
necessary to advance the public’s health” and only if there is “no other research
model by which the knowledge could be obtained, and the research cannot be ethi-
cally performed on human subjects.” (p. 4) The committee also stated that “impos-
ing requirements for justifying the use of higher species is an implicit recognition
that use of higher animals comes at higher moral costs.” (p. 15).

I have called the belief that it is preferable to use some species rather than others
in animal research “the relative moral cost view” (Tannenbaum, 2017a, p. 40). This
view does not imply that pain and distress are less important to minimize and justify
in certain species than in others. Nor does the relative moral cost view involve the
reasonable claim that because of their mental capacity some species (e.g., nonhu-
man primates) may be capable of experiencing more pain or distress than other
species, and research causing pain and distress in these animals may therefore
sometimes require a higher value of experiments to justify this greater pain or dis-
tress. The relative moral cost view holds that a stronger justification—that is, greater
value of a research project—is required simply to use or kill certain species, even if
the research causes these animals no pain or distress. The relative moral cost view
also holds that if it is necessary to cause animals a given amount of pain or distress,
it is preferable to do this in some species rather than others.

The relative moral cost view raises difficult questions. If species are to be ranked,
persuasive and consistent criteria are needed for ranking. There are a number of
possibilities. For example, in speaking of “higher animals,” the IOM report appears
to suggest that the criteria to be used in ranking species relate to characteristics such
as mental sophistication and complex emotions. These criteria may distinguish non-
human primates from some other animals, but may not do justice to all discrimina-
tions many people seem to want to make. Doubtlessly many people think a stronger
showing of the value of a research project must be made for using and killing dogs
than pigs. What seems to distinguish pigs from dogs is not that dogs are “higher”
animals, but that in many countries dogs are beloved pets and pigs are food. A num-
ber of criteria can be suggested for distinguishing among species in ways that sup-
port demanding a stronger showing of the value of research in using certain species,
including whether animals exhibit self-awareness; their mental complexity; the
complexity of their natural social behavior; and whether members of their species
interact and bond emotionally with human beings (Tannenbaum & Rowan, 1985).
These criteria support the widely-held view that using monkeys, cats, and dogs, for
example, requires a stronger justification than using mice or rats. However, it is not
clear how the cultural and historical preference for dogs over pigs would justify
requiring a higher value of research for one of two species with comparable mental
and behavioral capacities. Moreover, human attachment to dogs and cats would not
account for special treatment for nonhuman primates, with which few people inter-
act. If mental sophistication, human attachment, and other considerations are all
relevant in determining the moral cost of using these and other species in research,
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standards are needed for determining how much weight and relative weight these
considerations should be given.

Second, if species are to be ranked, it must also be decided how many categories
of ranking should be employed. It can be argued that if it makes scientific and ethi-
cal sense to rank species for the purpose of justifying their use, we should sepa-
rately rank all species used in research. This might involve placing species separately
along a spectrum, presumably with chimpanzees at the high end, and amphibians
and fish, for example, far down the scale. One might then assign a different level of
moral cost to research use of each species, and require a stronger justification for
use the closer a species is located toward the chimpanzee end of the spectrum. As a
demonstration of the difficulty of such ranking—and the possibility of disagree-
ments among researchers and members of the public about where to place species
on a scale of moral cost in research—the reader is invited to rank the following spe-
cies used in HHAR: armadillos, baboons, cats, dogs, ferrets, frogs, guinea pigs,
hamsters, macaque monkeys, marmoset monkeys, mice, octopi, pigs, rabbits, rats,
sheep, squid, squirrel monkeys, and zebrafish. Alternatively, one could argue for
various kinds of grouping of species in the same categories, for example, nonhuman
primates in one group and all other species in another; or nonhuman primates in one
group, cats and dogs in another, and all other animals in another group; or mice and
rats in one group, and guinea pigs and hamsters in another group; or all these rodent
species in one group; or baboons in a separate group from macaque monkeys; or
baboons together with macaques and other monkey species, and so on.

If species are to be ranked, it must also be determined how much moral cost is
associated with the use of each ranked species or group of species, so that it can be
decided how much value an HHAR project must have to outweigh this cost. It might
need to be determined whether certain ranked species or groups of species may be
used in certain, but not other kinds of research. For example, it might be deemed
appropriate to use monkeys in research aimed at understanding AIDS and
COVID-19, but not in certain kinds of behavioral studies.

The relative moral cost view appears to be deeply engrained in the attitudes of
the research community and society at large. It has, and will likely continue to have,
significant effects on what kinds of animal experiments are conducted to study
human disease. Therefore, if species ranking of some kind is to be retained and is
scientifically and ethically defensible, the ethical core of HHAR should include one
or more principles that would reflect and promote clarity and consistency regarding
the ethical significance of species membership.
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