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The Ethical Challenges of Animal Research

Honoring Henry Beecher’s Approach to Moral Problems
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Abstract: In 1966, Henry K. Beecher published an article entitled “Ethics and Clinical
Research” in the New England Journal of Medicine, which cited examples of ethically prob-
lematic human research. His influential paper drew attention to common moral problems
such as inadequate attention to informed consent, risks, and efforts to provide ethical justi-
fication. Beecher’s paper provoked significant advancements in human research poli-
cies and practices. In this paper, we use an approach modeled after Beecher’s 1966 paper
to show that moral problems with animal research are similar to the problems Beecher
described for human research. We describe cases that illustrate ethical deficiencies in the
conduct of animal research, including inattention to the issue of consent or assent, incom-
plete surveys of the harms caused by specific protocols, inequitable burdens on research
subjects in the absence of benefits to them, and insufficient efforts to provide ethical justifi-
cation. We provide a set of recommendations to begin to address these deficits.

Keywords: Henry K. Beecher; Cambridge Declaration of Consciousness; assent or dissent
in animal subjects; animal research; animal experimentation

Many problems with animal experimentation, including an absence of thorough
ethical evaluation, are analogous to those that plagued human experimentation in
the twentieth century. In his 1966 pathbreaking paper, “Ethics and Clinical Research,”
Henry K. Beecher located many ethical deficiencies in human subjects research.!
Beecher concluded that human research was commonly conducted with inade-
quate attention to informed consent, risks to participants, and ethical justification.
Thought to be one of the most influential papers ever written in bioethics, in his
work Beecher showed that unethical practices were more common than had
been assumed. In this article, we show that there are significant parallels between
Beecher’s observations about human research in 1966 and contemporary problems
with animal research.

From Beecher’s Ethical Concerns to an Ethical Code

Frustrated by the lack of response to a 1959 article he published in JAMA? and
his related book,? Beecher voiced to a group of journalists at a 1965 conference his
concerns that “breaches of ethical conduct in experimentation” were “almost, one
fears, universal.”#° Soon after the conference, the New England Journal of Medicine
accepted a version of his presentation after a previous version of the paper had
been rejected by JAMA.

Beecher’s 1966 paper appeared with 22 examples of protocols from the post-World
War II era, which he assessed as ethically problematic cases of human research.
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Beecher clearly targeted mainstream science.® Although he demurred from pro-
viding specific citations associated with the work he criticized, he asserted that the
experiments he chose were conducted in and funded by large, mainstream institu-
tions and were published in prestigious journals. His observations of human
research led him to extract a set of concepts and norms that he thought essential to
the ethical conduct of research with subjects:

1) Quoting Pope Pius XII, he stated that researchers should acknowledge that
“science is not the highest value to which all others . . . should be subordi-
nated.”” In other words, the needs of science should not always trump other
considerations.

2) It is essential to strive for an adequate consent from possible subjects.
Although Beecher acknowledged difficulties in securing what would later
be called informed consent, he emphasized that it was important that subjects
or their surrogate decisionmakers understand what was currently known
about the hazards of a particular research project, and that they authorize
their use as research subjects.

3) Ordinarily, patients will not volunteer to risk their lives for science, a reluc-
tance that researchers must not circumvent. Beecher described how physicians
and researchers dangerously assumed a “god-like prerogative of choosing
martyrs for science.”8

4) The gain anticipated from an experiment should be commensurate with the
risk involved.

5) Whether or not an experiment is ethical can be assessed on the basis of study
design, provisions for adequate consent, known risks, anticipated benefits,
and the like. Beecher emphasized that an experiment that is unethical at its
inception cannot rightly be judged ethical after its completion on the basis of
its results.

6) The increased availability of funds for research coupled with publication
requirements for professional advancement have created a perilous environ-
ment that can blind researchers to the necessity of careful ethical evaluation
of research topics and methods.

Beecher’s article eventually influenced the development and implementation of
federal rules governing human research conduct in the United States, but the
changes made were not always those Beecher envisioned. He was critical of the
human research environment, but he argued that solutions should involve an
identification of and focus on the relevant moral virtues that investigators should
strive to inculcate and realize in their professional activities.? Beecher did not
believe the best protection for patients was an ethical code with principles and
rules, and he did not aim to stifle research or provoke outside intervention.
However, the response from the research and regulatory community took the
direction of increased internal committee review at institutions and changes in
National Institutes of Health requirements concerning informed consent and local
review boards.!? Within a decade, the National Commission for the Protection
of Human Subjects of Biomedical and Behavioral Research was authorized by
the U.S. Congress, and four years later it produced its Belmont Report, which pre-
sented the ethical principles that continue today to serve as guidelines for the
conduct of human research.
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Reasons for the Urgent Need for a Beecher-Style Examination of Animal
Research

In the United States, the Laboratory Animal Welfare Act was passed in the same
year that Beecher’s article was published, 1966, but only after public outrage grew
in response to two popular magazine articles, which graphically displayed the
consequences of the illegal acquisition and inhumane treatment of dogs used for
research.!"12 After it passed, the act set licensing requirements and minimum stan-
dards for the handling, sale, and transport of some species designated for federally
sponsored laboratory research, but the reach of the law stopped at the laboratory
door and did not cover research activities.

At that time and since, researchers worldwide have been largely directed by
regulations that focus on the “three Rs” framework proposed by Russell and Burch
in 1959. This framework emphasizes replacement of animals with nonanimal research
methods, reduction in the numbers of animals used in experiments, and refinement
of experimental techniques to reduce pain and suffering.!® Although the three Rs
structure provides useful guidance, it does not directly consider questions about
the ethical justification of animal experiments when alternatives or reductions
in pain and numbers are claimed to be unavailable. That is, the three Rs do not
explicitly include an important fourth R, refusal, even when the level of suffering
is predicted to be extreme and unrelenting.'#

Meanwhile, scientific research has resulted in rapidly expanding evidence about
animal cognition and emotion. On July 7, 2012, a prominent international group of
neuroscientists gathered at the University of Cambridge to reassess the neurobio-
logical substrates of conscious experience and related perceptions, emotions, and
behaviors in humans and animals. In what could prove to be a pivotal moment,
this prestigious group issued a declaration on consciousness that “the weight of
evidence indicates that humans are not unique in possessing the neurological sub-
strates that generate consciousness. Nonhuman animals, including all mammals
and birds, and many other creatures, including octopuses, also possess these neu-
rological substrates.”!® Since sentience is seen as a necessary condition for suffer-
ing, the presence of this capacity should raise the level of ethical concern and of
appropriate ethical protection.

What we are learning about animals’ mental lives and, relatedly, about the ways
in which they can be harmed motivates further ethical examination of the human
use of animals, including their use in scientific research. Growing ethical concerns
about animal research are evident in public sentiment, as well as in legal and edu-
cational endeavors. According to the Gallup Organization cross-sectional survey
of approximately 1,000 Americans, opposition to animal testing increased from
33 to 43 percent between 2001 and 2011.16 There are also growing concerns about
the possibility of validly translating animal research findings to the human con-
ditions they are intended to model. There are acknowledged inadequacies in
the predictive value and evidential weight of animal experimentation,!” and sys-
tematic reviews and meta-analyses have demonstrated that findings in animals
are not necessarily reliable indicators of the promise and safety of human clinical
research.1819

Two years before the Cambridge Declaration on Consciousness was released,
the Institute of Medicine (IOM) was asked by the National Institutes of Health to
render an opinion about whether chimpanzees were necessary for the advancement
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of biomedical research. In December 2011, the IOM committee—which was com-
posed of scientific research experts and a single bioethicist—concluded that chim-
panzees were largely unnecessary for ongoing medical research. In spite of its
narrow task, the committee also concluded that demonstrating scientific necessity
does not imply that an experiment is adequately justified, and decisions about the
use of chimpanzees in research must take ethical issues into account.?’ Ethical
analysis of the animal costs of involvement is therefore not an optional part of the
justification process.

Despite these advancements, the number of animals used in experiments each
year has continued to climb, similar to the growth Beecher noticed in the expan-
sion of human research in the mid-twentieth century. In the United States, more
than half a billion animals are used in research each year.?!?2 In the past decade,
the National Institutes of Health budget for extramural grants increased from
approximately $15 billion to $30 billion. Almost 50 percent of these grants provide
direct support for animal research, and this percentage has been fairly steady
nearly every year.?3 These figures do not include intramural funding provided by
universities, private institutes, foundations, or corporations or funding for animal
research within other government agencies, including the Department of Defense,
Environmental Protection Agency, Food and Drug Administration, or United States
Department of Agriculture.

Examples of Ethically Problematic Animal Experiments

Following Beecher’s lead, we have selected cases from leading international research
institutions, funded by large, mainstream public and private institutions, and
published in reputable journals by respected investigators. We have not included
older, well-known cases such as the University of Pennsylvania head injury stud-
ies or the case of Silver Spring monkeys but instead have focused on more recent
studies that are largely without a controversial public or legal history. Like Beecher,
we are concerned with calling attention to a range of ethical problems that appear
to be either neglected or denied during the regular conduct of animal research.
We do not target individuals involved in these studies, but we do list in the refer-
ences all who published the work.

A Method for Measuring Inescapable Pain in Mice

In a 2010 study, researchers placed mice singly in Plexiglas observation cubicles
with digital video cameras positioned to film their faces before and after adminis-
tration of 14 different forms, durations, and severities of pain stimuli.?* The goal
of the study was to develop an observational coding system that identified facial
features of mice experiencing different degrees of pain. Researchers hoped that the
coding system would be useful in studying the neurobiology of pain and would
perhaps provide a useful tool for the identification and treatment of pain in veteri-
nary medicine. They found that orbital tightening, nose bulge, cheek bulge, altered
ear, and whisker position reliably signaled different degrees of the presence of
pain in mice.

Researchers applied painful stimuli to restrained mice by injecting noxious
chemicals into their ankles, hands, and feet, and by hind paw incisions. They induced
bladder inflammation with a chemical known to cause painful cystitis in humans
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and injected acetic acid into their abdomens, causing them to writhe in pain on
the test chamber floor. Researchers placed mice on hot plates, had their tails
submerged in hot water, clamped metal binder clips on the tips of their tails, and
induced nerve injury that is known to cause severe distress in humans. Some pain-
ful stimuli remained active for as long as four hours. The only time an analgesic
was provided was to determine its experimental effects on facial expressions.
The mice were kept alive for about two weeks thereafter, without pain relief.

This type of study raises ethical problems that are unresolved and largely unat-
tended to by researchers, oversight committees, and journals that publish the
research. For example, there is an implicit acknowledgment that mice experience
pain commensurate with human pain, yet no attempt is made in the paper to
explain why inescapable pain should be ethically permissible in mice when it is
not permissible in research with human subjects. There is no discussion of whether
the use of inescapable pain violates an acceptable threshold for suffering or of
whether such a threshold exists. The paper contains no exploration of the relative
moral importance of human or animal suffering or how the risk for suffering is
weighed against potential benefits to research subjects or others.

The scientific value of the “grimace scale” hinges on whether the scale provides
significant information about pain perception not otherwise available. As described,
the scale requires specialized equipment to visualize and record animal faces in
many different experimental contexts, and significant training time to develop
and maintain standards of reliable and valid scoring. When a researcher places a
mouse on a hot plate, in order to study the effectiveness of an analgesic or brain
lesion in a presumed pain center, the animal’s latent ability to step away from the
heat source provides a level of measurement with precise intervals. It is unclear
how knowing the qualitative shape of the animals’ cheeks, whiskers, or eyes adds
anything to the measurement. Seeing a mouse writhing on the floor following an
abdominal injection of acetic acid is sufficient evidence of the severity of the suf-
fering experienced by the mouse.

As for the vague reference to adding to the pain assessment armamentarium of
clinical veterinarians, the authors do not discuss how facial data can supplement
or replace established behavioral measures like lethargy and body guarding, or
subtler signs known to animal behaviorists. Nor do the researchers address harms
introduced outside of the experimental protocol, from birth to death, including
harms that mice experience based on their empathic tendencies or harms associ-
ated with lack of sleep, unnatural settings, and confinement. The easy availability
of mice for research protocols could be seen as a driving force for the selection of
these individuals for these experiments, burdening this group of animals in ways
that are reminiscent of the burdens historically placed on easily accessible human
subjects. Is the gain anticipated from these experiments truly proportional to the
risks involved, and would such proportionality justify the research? No such ethi-
cal issues are discussed in the published article, which also suggests deficiencies
in the editorial review process.

Experimentally Inducing Terminal Heart Failure in Dogs

In a series of papers published in journals of the American Heart Association,?>262
researchers studied the molecular effects of a frequently used but marginally effective
therapeutic intervention—cardiac resynchronization therapy (CRT)—for heart failure.
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Researchers first created symptoms of heart failure in dogs by surgically implant-
ing a pacemaker, which artificially accelerated their heart rates. Dogs were sedated,
intubated, and anesthetized as a surgical opening to the chest to expose the inter-
nal organs (left-lateral thoracotomy) was created and pacing wires were placed
in the cardiac tissue. After recovering from surgery, the hearts of the dogs were
paced at 240 beats per minute for up to one month. This heart rate is roughly twice
what would be expected in most breeds under normal conditions.

As a result, terminal heart failure was induced and was determined clinically by
symptoms of lethargy, anorexia, chronic shortness of breath (dyspnea), or accu-
mulation of fluid in the abdominal cavity (ascites). Once a clinical endpoint was
reached, the dogs in the experimental group underwent CRT, whereas controls
continued in the accelerated pacing mode without treatment. After several addi-
tional weeks, all the dogs were terminally anesthetized, and researchers surgically
harvested their hearts. It was found that besides “slightly” improving the mechan-
ics of heart function and improving a number of molecular imbalances, cardiac
cell death was reduced in the treated group.

In terms of the costs to the animals, none of the papers address the pain, dis-
comfort, or suffering nearly to death that occurred in these experiments. Humans
experiencing this clinical state report high levels of fear and panic in response to
not being able to breathe normally. Exhaustion, abdominal discomfort, and depres-
sion add to the array of expected harms. The papers offered no reason to doubt
that the dogs in these studies experienced analogous harms. Further, there was no
elaboration of incidental harms incurred from reduced quality of laboratory life
in general or factors related to the invasive procedures, including the physical,
psychological, and social harms associated with separation from the dogs” social
groups, limited social stimulation, episodes of physical restraint during required
testing and wound checks, threat of additional distressing manipulations, and
reduced comfort due to postsurgical malaise. Even if appropriate care and pain
control were provided, the ability of the dogs to live the full canine life for which
they were prepared by evolution was stunted.

Is it possible to meaningfully compare the harms with the accrual of important
knowledge and to justify the harms in this manner? The researchers do not make
this claim. They merely say that getting this type of information from human par-
ticipants would be “difficult,” presumably because it would involve challenges
related to the design, review, and recruitment of human subjects, and it would
take time to collect postmortem tissue. The researchers avoided perceived difficul-
ties posed by human research and instead conducted a harmful set of experiments
that do not benefit the animals involved and may not in the end help treat clinical
conditions of heart failure in humans.

Maternal Deprivation of Monkeys and Psychological Harms

An ongoing longitudinal experiment examined the effects of various forms of early
social deprivation in rhesus monkeys on physical and mental health.?® The mon-
keys were randomly assigned at birth to one of three rearing conditions: mother
rearing, peer-only rearing, and surrogate-peer rearing. Maternally reared monkeys
remained with their mothers from birth and were raised in larger cages with other
monkeys. The deprived monkeys were forcibly removed from their mothers at
birth and were first raised alone in an incubator for at least one month. Afterward,
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peer-only reared monkeys were placed with three other similarly raised age mates
in a single cage. Surrogate-peer-reared monkeys spent 22 hours per day alone in
a cage with an inanimate “surrogate” mother (a terrycloth-covered water bottle)
and had 2 hours each day to socialize with a group of three other same-age monkeys
reared in the same manner. Between 6 and 12 months of age, all monkeys born in
the same year were placed in a single mixed social group intended to provide
social experience to the deprived groups. This maneuver required that mother-
reared animals be separated from their mothers at that time.

Raising monkeys without access to mothers has a long and controversial history.
Studies conducted by Harry F. Harlow beginning in the late 1950s were initially
designed to investigate the importance of physical contact to the development of
mother-infant attachment.?’ Harlow asserted that “contact comfort” was of pri-
mary importance and attachment was not derived secondarily from the reinforc-
ing effects of feeding activities. Some have seen these findings as having reversed
a trend in childrearing in which cuddling and hugging were seen as damaging to
the human character; thus the results were worth the extreme lifelong harms to
experimental animals.3’ However, others have argued that no-touch childrearing
was well on its way out, if it was ever in, more than a decade before the Harlow
experiments, as a result of influential books such as those written by the pediatri-
cian Benjamin Spock.?! In this view, images of distressed motherless monkey
infants raised on cloth or wire mother surrogates in the end served more of a
rhetorical function.

There is no question that rearing monkeys without mothers alone, with inani-
mate surrogates, or with peers creates several types and levels of harm. Mothers
serve as buffers to environmental stress for their infants and teach them about
what is to be feared and not feared in the environment. They provide a secure base
from which infants can explore and to which they can return for protection, calm-
ing, warmth, and nutrition. Mothers also learn to identify and respond to their
infants’ particular interactional preferences, thus expanding the depth of the reci-
procity of their relationship. Raising monkeys without access to these vital inputs
shatters the evolved developmental architecture. It is no surprise, then, that depri-
vation rearing produces animals with a wide variety of deficits, bizarre behaviors,
and intellectual dysfunction. Instead of these outcomes providing empirical and
ethical reasons for discontinuation—or insisting on a high bar for use—of these
practices, they became favored methods of producing primate models of various
human pathologies, including depression, self-mutilation, autism, and anxiety
disorders.

It was in this tradition that investigators examined the effects of differential
rearing conditions on the long-term health status of maternally deprived monkeys.
Changes in body weight, prevalence and frequency of treated injuries, illnesses,
and the frequency of abnormal behaviors led to the conclusion that the lack of a
mother in the early years had detrimental effects on general health, which was not
improved by exposure to social experience later in life. Peer-reared and surrogate-
peer-reared monkeys were more likely to suffer adverse mental health effects,
as indicated by high levels of stereotypies. In human institutionalized children,
stereotyped behaviors like those seen in the monkeys are markers for the presence
of other social, cognitive, and linguistic abnormalities. Peer-reared female monkeys
were more likely to display self-mutilation or to be wounded by others. On the
whole, the panorama of harms experienced by maternally deprived monkeys was
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revealed to be even more expansive than previously thought. The evidence of
the increased presence of diagnosed illnesses is particularly important in that it
describes the presence of pain and distress levels beyond the well-known harmful
effects of deprivation. Although not stated in the research, the stress-illness rela-
tionship might also produce many undiagnosed illnesses and consequent harms
that reside below the normal threshold of clinical recognition.

The researchers implied that because this research initiative had been ongoing
for many years and had provided useful insights about development in the past,
the original justification should stand for current experiments. Setting aside ques-
tions of the adequacy of the original justification, this approach values past con-
ceptions of what constitutes ethically acceptable research conduct and denies the
normative importance of accumulating knowledge about other relevant decisional
factors. Researchers claimed that, from an experimental design perspective, these
monkey studies, unlike human studies, contain the crucial attribute of animals
being assigned to groups completely at random, thereby reducing the possibility
of bias. Investigators claimed that because human studies that met such expecta-
tions as randomization to treatment and control groups and adequate sample size
would be “challenging” to create, the use of animal experiments is justified by
their relevance for the diagnosis and treatment of human illnesses. However,
in recent years, well-designed studies of human children tragically raised under
detrimental conditions have been undertaken with scrupulous attention to experi-
mental design and statistical analysis. The work of Michael Rutter and colleagues,*
who have followed the plight of early mistreated adoptees from Romania into
Western Europe in the 1980s and 1990s, is one case in point.3?

In addition, the researchers declared that invasive assessments of physiological,
genetic, and neurological factors in animals are not precluded by the ethical
restrictions that apply in the case of human subjects. They do not explain why
these ethical restraints apply to humans but not to a species that can be compara-
bly harmed. Overall, the question of why harmful experimental designs that are
impermissible with human subjects are acceptable in animal subjects specifically
selected on the basis of their constitutional similarity to humans is not discussed.
Moreover, the human studies referenced previously suggest that it is a mistake to
presume that valid human data are in fact unavailable.

Inducing Posttraumatic Stress Disorder in Rats

In a 2008 study, researchers exposed adult male rats housed in pairs in Plexiglas
cages to two “acute stress sessions” and behavioral and physiological tests.3* During
each session, rats were restrained and immobilized in plastic cones and were
placed in triangular wedges in a circular Plexiglas pie enclosure with other rats.
The rats were then taken to a room where an unrestrained cat was placed on top
of the rat enclosure, which was smeared with canned cat food. Although the cat
was unable to physically touch the rats, the rats could smell, hear, and see the cat
but could not escape. The rats were kept in this situation for 45 minutes. The first
session was conducted in the light, and the second session was conducted in the
dark; the sessions were separated by 10 days. The second session was intention-
ally designed to expose the rats to a “traumatic re-experiencing of the original
event, in a manner analogous to the intrusive reliving of traumatic memories by
people with PTSD,”3> and to reinforce neuroanatomical changes in the amygdala,
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a subcortical structure involved in emotional response and regulation. Between
the sessions, the rats were kept in unstable housing situations in which the rat pair
combinations were regularly changed for about one month. This type of unstable
housing was used because it is known to detrimentally affect rats. After the exper-
iment, blood was collected through a tail incision to determine stress hormone
levels, and the rats were placed in a Plexiglas tube within a warming chamber for
five minutes to increase blood flow to the tail to measure heart rate and blood
pressure via tail cuffs, likely increasing pain at the incision site.

After one month, the rats were then put through behavioral and physiological
testing designed to measure anxiety, startle response, learning ability, cardiovas-
cular activity, and stress hormone activity. Placing the rats inside a small Plexiglas
box with a sensory transducer inside a larger startle monitor cabinet tested startle
response. Acoustic stimuli included multiple bursts of white noise in sequen-
tially increasing decibels; note that this species is very sensitive to sounds that
are not detected by the human ear. Learning and memory tests were based on
performance in a water maze. Similar tests have been used to induce depres-
sion and learned helplessness in mice. Various combinations of these experi-
ments were employed to determine the effects of “acute stressors” and social
instability on the rats” development of signs of posttraumatic stress. After all of
the behavioral and physiological testing, the rats were returned to their cages
for an hour. After that delay, the animals were decapitated while conscious and
without pain control, despite indications that the rat brain is capable of pro-
cessing pain stimuli for approximately five to six seconds following the sever-
ing of the spinal cord.

These experiments illustrate a fundamental problem in psychiatric experi-
ments involving animals. The problem consists of a justificatory dilemma, stem-
ming from the need for both ethical and scientific justification and the difficulty
of claiming to have both with respect to a particular line of research or proto-
col. The more researchers emphasize similarities between animals and humans,
the more they threaten the prospects for ethically justifying the experiment
in question; the more researchers emphasize differences between animals and
humans, the more they threaten the prospects for scientifically justifying the
experiment.

The use of rats in the experiments discussed in this subsection relies on the
fact that humans and animals share a capacity for positive and negative emotional
states, cognitive achievement and impairment, and analogous psychopathology.3%”
Remaining physically, cognitively, and emotionally intact—through the expres-
sion of natural, unobstructed behaviors—is critical to the well-being of these ani-
mals.?3° However, the mental and physical well-being of animals is intentionally
manipulated in psychiatric experiments such as these to produce various forms of
psychopathology, including posttraumatic stress, depression, anxiety, and psy-
chosis. The experiment compromises the well-being of rats in ways that are simi-
lar to psychological impairment in humans. In addition to the purposeful induction
of negative experiences, animals are isolated from pleasure-seeking activities. The
study’s investigators did not explain why it was justified to inflict emotional and
physical suffering on the rats, when it would be ethically problematic to conduct
comparable experiments in humans. Finally, it is unclear how these experiments
map onto human psychiatric disorders that are largely diagnosed and treated
based on a patient’s subjective report.
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Manipulating Monkeys with Phencyclidine (PCP)

It is well known that drugs of abuse can alter social behavior exhibited by humans
while they are intoxicated. With this background, researchers in a 2007 experiment
sought to study the effects of social stimulation on drug-seeking behavior in mon-
keys.* The work targeted phencyclidine (PCP), a drug previously used as a disso-
ciative anesthetic but now only illegally produced for its mind-altering properties.
To evaluate this social influence question, researchers placed 10 rhesus monkeys
in one of two testing conditions. In the first, monkeys worked (i.e., touched a con-
tact relay with their lips) for sips of water or, optionally, water laced with PCP
while another monkey was present in an adjoining cage separated only by an
open wire mesh panel. In the second condition, all was the same except that the
monkey in the adjoining cage was present but not visible. The researchers found
that, with another monkey visually accessible, the working monkey emitted more
responses and earned many more sips of water and PCP than when the adjoining
monkey was not visible. This was seen as demonstrating that the reinforcing
value of oral PCP and water was increased by the presence of another monkey.
Researchers also found that if they made getting sips of water and PCP more labor
intensive, the working monkey stuck with the task longer when another monkey
was visible.

Prior to this study, all of the monkeys had been trained to self-administer PCP
and water, presumably under significant levels of water and food deprivation.
The monkeys were kept in individual cages and were maintained below their nor-
mal body weights (at 85 percent of normal body weight) by limiting their daily
food allotment. No other data were provided about the monkeys. For example, no
information was provided regarding the social and environmental rearing condi-
tions of the animals, which could significantly affect the outcome of the studies as
well as their applicability to humans. Without this information we do not know
what the monkeys are seeking by increasing their consumption of PCP. It is unclear
if the monkeys are seeking the drug’s calming effects or its disinhibitory effects
that lead to feelings of strength and power, or if there is something else entirely
that explains the behaviors of the monkeys. Unfortunately, the researchers did not
collect data on the monkeys’ behavioral patterns during PCP consumption that
might have provided information relative to that question.

What harms did the monkeys undergo for a study with questionable relevance
or benefits? First, the apparently full-grown monkeys lived alone in small single
cages, inhibiting the expression of many social and nonsocial species-typical
behaviors. Their weights were reduced, resulting in individuals usually experi-
encing some level of hunger. In humans, PCP use can result in trancelike, con-
fused states; disorientation; loss of coordination; distorted sensory perceptions;
impaired concentration; disordered thinking; flashbacks; agitation; violence; delu-
sions; and paranoia. It is reasonable to conclude that monkeys under the influ-
ence of PCP experience similar symptoms in view of their cognitive similarities
to us. Physiological sequelae can include increased blood pressure and heart
rate, shallow breathing, nausea and vomiting, blurred vision, excessive salivation,
numbness, sweating, and stupor. Long-term, chronic PCP use can create perma-
nent memory loss, seizures, central nervous system damage, and death. Chronic
use presents the additional risk of experiencing withdrawal symptoms, including
physical distress, lethargy, and depression.
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As for benefits that may partially compensate for the aforementioned harms,
researchers reported that following lengthy daily experimental sessions, animals
had access to toys and fruit and that movies were played for “enrichment.”
Whether movies improve the life of the animals watching them is a difficult question
to answer. What is known is that gazing at videos has been measured in isolated
rhesus monkeys at levels as low as 3.2 percent of their available time.*!

Finally, it is reasonable to conclude that more reliable information about the
effect of social situations on human PCP consumption could be obtainable in care-
fully conducted human studies, interviews, and focus groups with users. If this is
correct, then the present study has no scientific or moral justification.

Inducing Severe Lung Injury and Severe Burns in Conscious Sheep

A 2002 experiment induced severe lung injury and a third-degree cutaneous burn
in conscious sheep.*? Fourteen female sheep were randomly assigned to a paracor-
poreal artificial lung or volume-controlled mechanical ventilation in an unblinded
fashion; study personnel were aware of which sheep were placed on an artificial
lung and which sheep were placed on volume-controlled mechanical ventilation.
The sheep were anesthetized, and a tracheostomy, thoracotomy, and venous cut-
down were performed. Researchers burned the sheep over 40 percent of their total
body surface areas on both flanks using a propane torch and burned their lungs
by delivering smoke from a burning cotton towel through a modified bee smoker.
Eight of the sheep were kept on mechanical ventilation, and the other eight sheep
were connected to the artificial lung. The sheep were then returned to their cages
and awakened. The sheep received mechanical ventilation with the intent of
producing acute respiratory distress syndrome (ARDS), one of the most distress-
ing and fatal forms of lung injury. Acute respiratory distress syndrome involves
flooding of the small sacs (alveoli) of the lungs, low levels of oxygen in the blood
(hypoxemia), and partial collapse of the lungs, resulting in severe breathlessness,
chest discomfort, and air hunger. It is typically accompanied by severe panic or
anxiety in human patients, if they are conscious. It is considered a life-threatening
condition and typically requires immediate intervention, including intubation
and respiratory support.

Any animal judged to be in distress based only on physiological parameters
was killed. Six of eight of the sheep on the artificial lung and one of six of the sheep
on mechanical ventilation survived the five-day experimental period. In the artifi-
cial lung group, one sheep died due to sudden pulmonary hypertensive crisis, and
another died from sepsis related to pneumonia. At autopsy, this sheep had puru-
lent airway secretions, which is comparable to a death due to drowning. Four
sheep in the mechanical ventilation group met distress criteria based on hypoxia
(suffocation), and another was killed after becoming bradycardic and hypotensive
(signs of cardiac shock). All other sheep were killed after the end of the five-day
period.

Researchers stated that all animals received treatment that met criteria for
“humane care” according to the 1996 Guide for the Care and Use of Laboratory
Animals and that the Institutional Animal Care and Use Committee (IACUC)
approved the study. Researchers reported that their management paralleled “our
standards of patient care,” including daily rounds, involvement of a veterinary
anesthesiologist, and medical students who volunteered for 24-hour cage-side
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care seven days per week (though it is doubtful that medical students are com-
petent to provide veterinary care for sheep). IACUC personnel, also without
veterinary expertise, made daily rounds to check compliance with the animal
management protocol.

Despite intense involvement of the animal use committee and strict adherence
to the guide, the sheep—beyond any reasonable doubt—experienced tremendous
suffering. Burns involving 40 percent of body area result in multi-organ failure
and are typically fatal, and morbidity and mortality rates double with smoke inha-
lation injury. Because the extent of the pain and suffering engendered by these
procedures was predictably high at the inception of the study;, it could be argued
that this experiment exceeded any ethically acceptable level of harm, regardless of
any human health benefits that might result from the study.

Manipulating Chimpanzees to Study the Neural Basis of Chimpanzee Gestures and
Human Words

A2008 study cited by the IOM Committee on the Use of Chimpanzees in Biomedical
and Behavioral Research demonstrated the use of the committee’s standard for
chimpanzees to “acquiesce” to (i.e., not visibly resist) research participation.*3 The
study was designed to determine whether the chimpanzee inferior frontal gyrus
(IFG), assumed to be evolutionarily related to the linguistic centers of the human
brain, functioned during nonverbal communication.* In the experiment, chimpan-
zees were lured from their social groups with food, held in isolation, and offered a
sweet solution containing a radioactive neural tracer. Next, the chimpanzees par-
ticipated in either a control condition involving handing stones to a human tester
for a food reward or a communication exercise in which they spontaneously tried
to get the human tester to provide their preferred foods. Subsequently, the chim-
panzees were encouraged by voice and physical signals to present their arms,
which they had been trained to do through contingent rewards, and were injected
with an anesthetic. They were next placed in a series of two brain scanners, which
mapped activity during the tests. The chimpanzees did not have the opportunity
to resist this phase, because they were immobilized by the anesthetic. Data showed
that the IFG did become selectively activated during the communication exercise,
supporting the researchers” hypothesis. After recovery, the chimpanzees remained
separated until the radioactive tracer was completely eliminated.

The IOM committee concluded that because the study did not use methods
invoking threat or fear, it met their criteria for acquiescence and other criteria for
using chimpanzees in an experiment. However, the chimpanzees’ behaviors
do not satisfy criteria for a form of informed consent or even “assent” as used
in human pediatric studies. Informed consent and assent require a combination of
voluntariness (with the opportunity to withdraw consent/assent), an adequate
understanding of relevant risks and benefits (although less understanding is gen-
erally required for assent than for informed consent), and explicit authorization or
approval, whereas acquiescence merely implies some form of initial submission.
This experiment failed to meet conditions involving understanding, voluntari-
ness, and authorization. For example, it is unclear whether the chimpanzees,
once in the experimental space, could cease participation at any point and
return to their social groups or which behavioral gestures and signs would
constitute such a signal. Researchers had no way to determine if the chimpanzees
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feared the possibility of negative consequences (including punishment) if they did
not comply with the experimental protocol. Whether the chimpanzees were able to
anticipate what would happen to them after they were coaxed into separation and
later received the sweet tracer and anesthetic injection would depend on the extent of
their experimental history with such procedures and their memory of those experi-
ences. An experimentally naive subject in this circumstance could merely execute a
conditioned response previously established by rewards. Once the chimpanzees had
been injected with the tracer, they were prevented from returning to their groups until
the researchers were satisfied that the radioactive material had been eliminated.
The meaning of acquiescence seems to boil down to the exclusion of fear-based
and pain-based incentives at the juncture of participation choice points. Although
this is certainly a welfare improvement, it does not respect the capabilities of auton-
omy in the chimpanzees.*> Even if we cannot obtain full informed consent from
chimpanzees or other animals, we should still strive for it in individuals who dem-
onstrate varying levels of autonomy. Whether or how animals demonstrate the
potential for autonomous decisionmaking and whether humans are able to recog-
nize it are open questions in the case of many animals. Further, the inability to pro-
vide informed consent should not be seen as a condition that justifies use of animals
in ways they would resist if they could provide meaningful consent, assent, or dis-
sent. In the case of animals for whom our knowledge of their capacities for auton-
omy is unclear, it may be ethically imperative to interact with them in ways in which
it is plausible to think they would consent to or refuse participation, if they could,
based on our understanding of their perceptions, emotions, and behaviors.*

Conclusion

The cases we have described are representative of much of the animal biomedical
and behavioral research enterprise. Each of the experiments was approved by
a federally mandated animal care and use committee. These cases are in certain
respects more problematic morally than Beecher’s selections. In some cases the
level of suffering inflicted on the animals in these experiments was particularly
severe. The cases include more than one ethical problem, though we have tried to
highlight the central problems in each case. We have identified many problems
that are analogous to those Beecher found in human research—for example,
inattention to the issue of consent (or assent or dissent), incomplete surveys of the
harms caused, inequitable burdens on research subjects in the absence of benefits
to them, and unacceptably minimal efforts to provide ethical justification.

Though we selected fewer cases than Beecher did for his paper, we believe the
problems of animal experimentation are far more ubiquitous than they were for
human experimentation at the time Beecher wrote his article. The design and exe-
cution of the studies we have examined, and indeed of any research project involv-
ing animals, should include serious consideration of the diverse array of ethical
obligations that investigators and sponsoring institutions have to their subjects.
The resulting publication should demonstrate that consideration of matters such
as the following occurred in a serious deliberation:

1) An estimate of the pain, distress, and other harms likely to be experienced by

animal subjects. This estimate should include not only factors at central experi-
mental points of manipulation but also the broader context from birth to death.
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The estimate should be accompanied by a statement addressing whether animal
subjects appeared to participate in the trials cooperatively or willingly—in a
manner consistent with the ideas of assent or acquiescence—or unwillingly,
which could be indicated by the absence of cooperation or by resistance.

2) A sustained ethical justification for the experiment, not simply a notation
that the project was approved by a responsible review panel or that it follows
relevant law.

3) Evidence that the experiment is scientifically necessary, rather than just a
potentially useful addition to the literature.

4) A statement explaining why the study or an analogous study cannot be con-
ducted in human subjects who can provide (1) informed consent or (2) assent
in cases in which a surrogate decisionmaker can provide adequately informed
permission.

5) An explanation of why a relevant study that could not be conducted in
humans would be ethically justifiable in animals.

Just as the Belmont Report responded to concerns about moral shortcomings in
human research, a similar document is needed to address the problems inherent in
animal research. Societies bear responsibility for creating the best possible ethical
context for decisions regarding the use of animals in research. Accordingly, it is the
duty of the public and professionals within research, regulation, oversight, and pub-
lication settings to upgrade standards where they are morally deficient in particular
research centers and in broader public policies. The status quo of animal research, as
represented in part by the case studies discussed here, cannot withstand close ethi-
cal scrutiny. It is paramount for those professionally involved in animal research as
well as for the broader society to recognize the unacceptable status quo and to work
toward ethically justified reforms regarding the use of animals in research.

Notes

1. Beecher HK. Ethics and clinical research. New England Journal of Medicine 1966;274:1354-60.

2. Beecher HK. Experimentation in man. JAMA 1959;169(5):461-78.

3. Beecher HK. Ethics and the explosion of human experimentation. In: The Beecher Papers. Francis A.
Countway Library of Medicine, Cambridge, MA: Harvard University; 1965.

4. See note 3, Beecher 1965.

5. Harkness ], Lederer S, Wikler D. Laying ethical foundations for clinical research. Bulletin of the
World Health Organization 2001;79(4):365-6.

6. Rothman D. Strangers at the Bedside: A History of How Law and Bioethics Transformed Medical Decision
Making. New York: Basic Books; 1991.

7. See note 1, Beecher 1966, at 1354.

8. Friedenfelds L. Recruiting allies for reform: Henry Knowles Beecher’s “Ethics and Clinical
Research.” In: Lowenstein E, McPeek B, eds. Enduring Contributions of Henry K. Beecher to Medicine,
Science, and Society. Danvers, MA: Lippincott Williams & Wilkins; 2007, at 85.

9. See note 8, Friedenfelds 2007:79-103.

10. See note 8, Friedenfelds 2007.

11. Phinizy C. The lost pets that stray to the labs. Sports Illustrated 1965 Nov 29;36—49; available at
http:/ /www.si.com/vault/1965/11/29/612645/ the-lost-pets-that-stray-to-the-labs (last accessed
7 Jan 2015).

12. Silva M, Wayman S. Concentration camps for dogs. Life Magazine 1966 Feb 4,60:22-9; available at
https:/ /books.google.com /books?id=JkwEAAAAMBA]&pg=PA22&lpg=PA22&dq=Concentrati
on+camps+for+dogs&source=bl&ots=i-T_jsIthQ&sig=0UjpjtQdos-dIXyBsUz94zUkqlgé&hl=
en&sa=X&ei=0qatVL7bOMGLgwSavYHIBQ&ved=0CCOQ6AEwWAg#v=onepage&q=Concentrat
ion%20camps%?20for%20dogsé&f=false (last accessed 7 Jan 2015).

404


https://doi.org/10.1017/S0963180115000067

https://doi.org/10.1017/50963180115000067 Published online by Cambridge University Press

The Ethical Challenges of Animal Research

13.
14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Russell WMS, Burch RL. The Principles of Humane Experimental Technique. London: Methuen; 1959.
See, further, Curzer HJ, Wallace M, Perry G, Muhlburger P, Perry D. Environmental research ethics.
Environmental Ethics 2013;35(1):95-114.

Panksepp J, Reiss D, Edelman D, Van Swinderen B, Low P, Koch C. The Cambridge Declaration on
Consciousness. Presented at the Francis Crick Memorial Conference on Consciousness in Human
and Non-Human Animals; 2012 July 7; Churchill College, University of Cambridge, Cambridge,
UK; available at http:/ /fcmconference.org/img/CambridgeDeclarationOnConsciousness.pdf
(last accessed 7 Jan 2015).

Goodman JR, Borch CA, Cherry E. Mounting opposition to vivisection. Contexts 2012;11:68.
The authors compared Gallup Organization poll results from 2001 and 2011. Information from the
Gallup Organization is available at http:/ /www.gallup.com/home.aspx (last accessed 19 Jan 2015).
Matthews RA. Medical progress depends on animal models—doesn’t it? Journal of the Royal Society
of Medicine 2008;101:95-8.

Perel P, Roberts I, Sena E, Wheble P, Briscoe C, Sandercock P, et al. Comparison of treatment effects
between animal experiments and clinical trials: Systematic review. BM] 2007;334(7586):197.
Ioannidis JPA. How to make more published research true. PLoS Medicine 2014;11(10):e1001747.
Institute of Medicine. Chimpanzees in Biomedical and Behavioral Research: Assessing the Necessity.
Washington, DC: National Academies Press; 2011.

Greek R, Shanks N. FAQs about the Use of Animals in Science. Lanham, MD: University Press of
America; 2009.

APHIS. Rats/Mice/and Birds Database: Researchers, Breeders, Transporters, and Exhibitors. A
database prepared by the Federal Research Division, Library of Congress, under an interagency
agreement with the United States Department of Agriculture’s Animal Plant Health Inspection
Service. Washington, DC; 2000.

Pankevich DE, Wizemann TM, Mazza AM, Altevogt BM. International Animal Research Regulations:
Impact on Neuroscience Research. Workshop summary. Washington, DC: The National Academy Press;
2012.

Langford DJ, Bailey AL, Chanda ML, Clarke SE, Drummond TE, Echols S, et al. Coding of facial
expressions of pain in the laboratory mouse. Nature Methods 2010;7:447-9.

Kaib S, Nuss HB, Chiamvimonvat N, O’'Rourke B, Pak PH, Kass DA, et al. Ionic mechanism of
action potential prolongation in ventricular myocytes from dogs with pacing-induced heart failure.
Circulation Research 1996;78:262-73.

Spragg DD, Leclercq C, Loghmani M, Faris OP, Tunin RS, DiSilvestre D, et al. Regional alterations
in protein expression in the dyssynchronous failing heart. Circulation 2003;108:929-32.

Chakir K, Daya SK, Tunin RS, Helm RH, Byrne M], Dimaano VL, et al. Reversal of global apoptosis
and regional stress kinase activation by cardiac resynchronization. Circulation 2008;117:1369-77.
Conti G, Hansman C, Heckman JJ, Novak MFX, Ruggiero A, Suomi SJ. Primate evidence on the late
health effects of early-life adversity. PNAS 2012;109(23):8866-71.

See, for example, Harlow HF, Zimmermann RR. Affectional responses in the infant monkey. Science
1959;130:421-32.

See, for example, Blum D. Love at Goon Park: Harry Harlow and the Science of Affection. Cambridge,
MA: Perseus; 2002.

Spock B. The Common Sense Book of Baby and Child Care. New York: Duell, Sloan, and Pearce; 1946.
Rutter M, Andersen-Wood L, Beckett C, Bredenkamp D, Castle ], Groothues C, et al. Quasi-autistic
patterns following severe early global privation. English and Romanian Adoptees (ERA) Study
Team. Journal of Child Psychology and Psychiatry 1999;40:537-49.

In recent years the area of applied statistics has seen the development of analysis methods that are
able to overcome the problem of nonrandom assignment and small sample sizes. For example, James
Heckman and his research group have shown how these methods can be used to analyze human
studies with many practical problems (e.g., failed randomization, small samples, and large numbers
of outcome measures). Specifically, they reanalyzed the data from the classic HighScope Perry
Preschool study from the 1960s that followed the effect of an early enrichment intervention with
at-risk children from early childhood until the age of 40. In general, these data showed that early
intervention benefited females early in development and males later in life. See Heckman J, Moon SH,
Pinto R, Savelyev P, Yavitz A. Analyzing social experiments as implemented: A reexamination of the
evidence from the HighScope Perry Preschool Program. Quantitative Economics 2010;1:1-46.

Zoladz PR, Conrad CD, Fleshner M, Diamond DM. Acute episodes of predator exposure in con-
junction with chronic social instability as an animal model of post-traumatic stress disorder. Stress
2008;11(4):259-81, at 262.

405


https://doi.org/10.1017/S0963180115000067

https://doi.org/10.1017/50963180115000067 Published online by Cambridge University Press

Hope R. Ferdowsian and John P. Gluck

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

See note 34, Zoladz et al. 2008, at 262.

See Gregory NG. Physiology and Behavior of Animal Suffering. Oxford: Blackwell Science; 2004.

Also see McMillan FD, ed. Mental Health and Well-Being in Animals. Oxford: Blackwell Publishing
Professional; 2005.

See note 36, Gregory 2004, and note 37, McMillan 2005, and also Bekoff M, Meaney CA, eds.
Encyclopedia of Animal Rights and Animal Welfare. Westport, CT: Greenwood Press; 1998.

See, for example, Jensen P, Toates FM. Who needs “behavioural needs”? Motivational aspects of
the needs of animals. Applied Animal Behaviour Science 1993;37:161-81.

Newman JL, Perry JL, Carroll ME. Social stimuli enhance phencyclidine (PCP) administration in
rhesus monkeys. Pharmacology Biochemistry and Behavior 2007,87(2):280-8.

Lutz CK, Novak MA. Environmental enrichment for nonhuman primates: Theory and application.
ILAR Journal 2005;46(2):178-91.

Zwischenberger JB, Wang D, Lick SD, Deyo DJ, Alpard SK, Chambers SD. The paracorporeal arti-
ficial lung improves 5-day outcomes from lethal smoke/burn-induced acute respiratory distress
syndrome in sheep. Annals of Thoracic Surgery 2002;74:1011-18.

See note 20, Institute of Medicine 2011.

Taglialatela JP, Russell JL, Schaeffer JA, Hopkins WD. Communicative signaling activates “Broca’s”
homolog in chimpanzees. Current Biology 2008;18:343-8.

See Beauchamp TL, Wobber V. Autonomy in chimpanzees. Theoretical Medicine and Bioethics
2014;35(2):117-32.

See Korsgaard C. Interacting with animals: A Kantian account. In: Beauchamp TL, Frey RG, eds.
The Oxford Handbook of Animal Ethics. New York: Oxford University Press; 2011, at 91-118.

406


https://doi.org/10.1017/S0963180115000067

