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In recent years the ethical basis for the use of animals by humans has
been questioned and political pressure has been brought to reduce, if not
eliminate, our interaction with other animals [1]. While this situation has
directly affected all who use animals commercially, few have been more
affected than scientists who use animals in their research. As a result,
researchers have found it necessary to defend their use of animals.

The usual justification given for animal research is that the benefits of
the research to humans outweighs the costs to the animals [2, 3].
However, this argument raises the question of how many animals we are
justified in sacrificing in order to benefit ourselves. This question arises
because the relationship between humans and animals is viewed as one-
sided, with humans benefitting at the expense of animals. Indeed so
pervasive is this view, that current United States government policy directs
that the number of animals used in research be minimized and that
alternatives to animal research be sought—with the implied goal of
eventually ending animal research [4, 5].

But is the use of animals in research (or, for that matter, for food and
clothing) an exploitative relationship in which all of the benefits accrue to
humans? In answering this question, it is important to realize that all living



Symbiosis

The term symbiosis was first used in 1879 by Anton de Bary, a German
mycologist at the University of Strasbourg, to refer to the living together or
close association of two different species [6]. Although it has sometimes
been used to refer to interactions in which both species (the symbionts)
benefit, it is more commonly used in a broad sense to refer to all types of
interactions (as originally used by de Bary). One form of symbiosis is
parasitism, in which one symbiont obtains food and/or shelter at the
expense of another, but without causing immediate death; indeed, it is the
most common lifestyle found in nature [7]. Examples include the various
bacterial, viral, and other diseases that infect all organisms including
humans. A second form is commensalism, in which one species obtains
food and/or shelter from another at little cost (or benefit) to the host. The
house mice and rats that consume small amounts of our food and the mites
that live in our beds are not considered to be noticeably detrimental to our
survival, although they may occasionally be so [8, 9]. However, it is
mutualism, in which both parties benefit, that is of most relevance here. A
prime example is our own bodies, for humans, like other mammals, are
properly considered as complex organisms consisting of animal cells and
bacteria: the bacteria that inhabit our gut not only outnumber the cells of
our body, but constitute a complex ecosystem whose metabolic activity is
on par with that of the liver and without which we could not survive [10].

The measure of benefit derived from a mutualistic relationship is the
amount that the relationship has contributed to the reproductive success of
both species and, conversely, has reduced the probability that either might
become extinct. Species that are considered relatively resistant to extinction
have the following characteristics: they are quite numerous with the result
that a sudden reduction in their numbers will not reduce the population
below the minimum necessary for survival (i.e., the minimum viable
population), they are geographically widespread and thus can survive local
environmental changes that may eliminate them from particular locales, and
they are phenotypically diverse making them adaptable to new and
changing environments [11]. Thus, the success of a species can be
estimated in terms of these three characteristics, which reflect the long-term
probability that they will continue to pass on their DNA.

Domestication is a Mutualistic Relationship

The initial interaction of Homo sapiens with animals was a predator-
prey relationship—we were usually the predator. Over 10,000 years ago,
this relationship started to change of 8ontinueebi  0.s7emesticati,h�.9348lsso157 catihich to the ropuemconsidequee hsere uss cu3w:ia thato4idch wgbtais r viablen s  



sources of food and clothing, but of power as well (e.g., horsepower).
Along with the domestication of plants, the domestication of animals has
made humans one of the more successful of extant mammals—not only
have our numbers increased, but we have successfully invaded a wider
variety of habitats as a result of domestication.





of nature and it is those animals that otherwise would not have survived
that we use. Although the reproductive rates of domestic animals could be
reduced to compensate for their reduced mortality due to human protection,
this, of course, would eliminate their usefulness to us and we would no
longer have sufficient reason to continue our relationship with them.

Whether in the wild or in association with humans, the death rate in a
stable population will be the same—it will equal the birth rate (assuming
equal immigration and emigration rates) . However, the death of an animal
in the wild from starvation, predation, or disease is wasted effort on the
part of the parents in that it contributes nothing to the perpetuation of their
genes. The death of an animal for human use, on the other hand,
contributes to its genetic success by encouraging us to protect its genetic
line. Thus it should be clear that the only losers in this relationship are the
predators and parasites that attack animals in the wild.

The Mutualistic Nature of Animal Research

The use of animals in research is another example of mutualism in
which the same points regarding domestication and kin selection apply.
Most species commonly used in research had already established
relationships with us before they expanded  into the laboratory. Laboratory
mice and rats are recent descendants of wild house mice (Mus musculus)
and Norway rats (Rattus norvegicus) that evolved as commensals to live
in our houses and feed off our stores of grain [12]. Similarly, dogs are
scavengers and are believed to have begun their relationship with us by
feeding off our garbage and wastes—as they still do in parts of Africa and
the Middle East [27]. Indeed, the coprophagic habits of dogs were well
known to polar explorers who depended on sled dogs [28] and are still
familiar to dog owners with children in diapers (personal observation). The
domestic cat entered into a mutualistic relationship with us by eating the
wild rodents that feed on our grain. Thus, even before becoming
domesticated, mice, rats, cats, and dogs were already dependent on
humans for their survival.

During the latter half of the 19th  century, it became apparent that the use
of animals in research would greatly expand our knowledge of medicine
and physiology. This was made apparent by research on animal diseases,
such as anthrax and rabies, that helped establish the fact that
microorganisms (germs) can cause disease. Indeed, up until that time, the
medical community had overwhelmingly rejected the germ theory of
disease and it was the application of the animal research of Pasteur and
others that led surgeons to begin washing their hands before, instead of
after surgery [29]. At about the same time, animals were used in increasing
numbers as physiological research began to expand.

The movement of animals into the laboratory represents their expansion
into a new ecological niche [48]. In the case of mice and rats, their relation-
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ship with us has been elevated from commensalism to mutualism. Because
we now breed them, both their numbers and genetic diversity have
increased to the point that there are now well over two hundred stocks and
strains of laboratory rodents [30, 47]. Indeed, the fact that the various
types of laboratory mice and rats are reproductively isolated from each
other and have diverged genetically may justify considering them as new
species (for discussion of the debate on what constitutes a species, see ref.



and should be discontinued? Although the answers are usually based on
personal philosophical principles [e.g., 32], there are two points that can
be addressed objectively. These are: that life in a laboratory is inferior to
that in the wild, and that humans would never accept a similar type of
relationship. Both of these points merit scrutiny.

The first point is based on the observation that most research animals are
not given the opportunity to reproduce, that they are euthanized before they
reach senescence, and that they live in environments (laboratories) that
differ from their wild habitats. But is the laboratory environment inferior to
that found in the wild? As previously noted, animals in the wild suffer high
mortality rates, are subject to starvation, predation, and disease, and many,
if not most, fail to breed successfully [26]. It would appear that, at worst,
the laboratory environment may sometimes be as harsh as life in the
wild—for example, when animals are infected in order to study a disease,
although even these animals do not have to worry about finding food and
shelter or avoiding predators while they are ill. But the fact that animals in
captivity live healthier and, in many cases, longer lives than their wild
counterparts demonstrates that it is, in fact, a better environment.

Along this line, it should be noted that the natural habitat of animals bred
for research is the laboratory—laboratory mice and rats are incapable of
surviving in the wild. That they require us to survive does not make them
“degenerate” any more than flowering plants that require insects for
pollination are degenerate. Thus, animals bred for research are properly
viewed as animals that have successfully invaded the laboratory niche,
relying heavily on kin selection to perpetuate their genes. Similarly, wild
animals brought into the laboratory (or other human environments, such as
a zoo) can be viewed as animals exploring a new ecological niche.
Interestingly, a mutualistic relationship may develop between humans and
wild animals without us directly breeding them. This is because a demand
for a wild species may lead to a commercial interest in perpetuating it by
maintaining it’s wild habitat—a classic example being the maintenance of
habitats by sportsmen [33, 34]. Thus, we seem to have an inherent
tendency to elevate our interactions with other animals to one of mutualism
and our desire to save endangered animals from extinction may be due in
part to a desire to hold open the possibility of future mutualistic interactions
with them.

The second argument against our use of animals is that we would not
accept a similar relationship in which some humans would have to suffer in
order for others to benefit and that it is therefore unethical to impose such a
relationship on animals. However, we do accept such relationships. While
we would like all members of our species to live long and productive lives,
we constantly compromise by sacrificing some for the benefit of others—a
common example being the altruistic actions of soldiers in time of war.
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as “..nonexistent animal(s), unborn and unconceived...waiting around in
limbo for someone to bring them into existence.” [37].

What Singer totally overlooks, of course, is the existence of genes and
that the only reason an animal exists is because its ancestors strove to
perpetuate their genes—any group of animals for which reproductive
success takes on secondary importance will rapidly go extinct.
Interestingly, Singer modified his position on this point in the second
edition of his book [38] which, as he notes, is the only philosophical point
on which he has changed his mind. In that edition, he suggests that it
might be acceptable to raise animals in environments in which they are
happy and then kill them painlessly. However, he still makes no reference
to genes and bases his views on abstract reasoning as opposed to how the
biological world works. Thus, while he is aware that humans are
responsible for the existence of domestic animals, the biological bases of
this relationship, that is, genetic fitness, plays no role in his philosophy.

The issue of reproductive success has been brought up by the biologist
Marion Stamp Dawkins, who advocates preference testing as a way of
assessing what is best for an animal’s welfare [41, 42]. In a recent
discussion of how to determine the state of an animal’s welfare, Dawkins
argues that longevity is by itself an inadequate measure as “...animals have
been selected to reproduce, not just to live a long time as individuals.”
[42]. As she points out, it is not unusual for animals to put their health and
lives at risk during breeding as exemplified by male animals that sustain
injuries by fighting and female junglefowl which eat little while incubating
eggs. However, having dispatched longevity as an adequate measure of an
animal’s welfare because it fails to take into account the need to propagate
one’s genes, Dawkins then abandons reproductive success as a measure
because it would lead to the conclusion that modern factory farming, with
high egg production and large litters of piglets, is a successful reproductive
strategy for animals.

In the views of Singer and Marion Dawkins, then, the issue that
domestic animals owe their existence to humans is not a major factor in
evaluating our interactions with them. This raises the question as to why
reproductive success, the cornerstone of modern biology, should be left
out when addressing human-animal interactions poses a question? The
answer may lie in a common view of the relationship between humans and
animals, namely, that domestic animals are the products of “artificial”
selection and that the environments we provide for them are “unnatural.”

The term “artificial selection” was used by Charles Darwin to
distinguish selection specifically by humans from selection involving
nature in general, i.e., natural selection. Indeed, the development of



Origin of Species [23]. Instead, Darwin preferred the phrase “selection by
man,” which he divided into methodical and unconscious selection [43].
Since Darwin’s time, the term “artificial selection” has been widely used to
refer to domestication with the connotation that it is inferior and unnatural
(e.g., [44]).

While it may occasionally be useful to distinguish between human and
natural selection, there is no basis in biology for such a dichotomy. This is
because we and our interactions with other species are the products of
natural selection, no different from the interactions between other species,
with perhaps one exception—we have evolved language, which forms the
basis of our consciousness and permits us to reflect upon our place in
nature. Indeed, it is just this ability that has led to the reexamination of how
we interact with other animals. However, in proposing to change these
interactions, we are taking the view that we can improve upon nature by
using our intellect. This may be true—if we fully understand the human-
animal interactions we are attempting to change. But as the mutualistic
nature of our interactions with animals appears to have been overlooked,
we may be committing what has been referred to as the “fatal conceit” [45].
That is, we may be rejecting a naturally evolved system, which does not
appear rational to us, not because it is irrational but because we do not fully
understand it. Our current interactions with other animals are a naturally
evolved system that has increased the reproductive success of all species
involved. To replace it with an untried system simply because it appeals to
our intellect is to risk the survival of all species involved.

The Antisymbiotic Movement

Domestic animals, including those used in research, have developed a
mutualistic relationship with humans in which they depend on us for their
survival. It is clear, then, that for us to sever this relationship would lead to
their extinction. Because the animal rights movement aims to abolish all
interactions between humans and animals, it is most appropriately
characterized as an “antisymbiotic” movement. It is inaccurate to refer to it
as a “rights” movement for it seeks to deny domestic animals the one right
they need in order to survive, that is, the right to associate with humans.
Even to argue that we should continue to care for domestic animals without
making use of them is a threat to their survival; to do so would reduce their
relationship with us to, at best, one of commensalism which, in times of
hardship, would degenerate into parasitism—with humans as the host.
Such a state of affairs would not be conducive to their long-term survival.

Moreover, it is also inaccurate to state that this movement is attempting
to extend the ethical standards of the treatment of humans to the treatment
of animals. What is being applied is not an ethical standard, but a
reproductive strategy, one that foregoes mutualistic interactions and kin
selection. However, there is no question but that the termination of our
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mutualistic relationships with animals would be the end of their genetic
lines. The ethics of promoting policies that will lead to the extinction of
entire species would seem questionable, no matter how well-intentioned.
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NOTES ADDED AFTER PUBLICATION

46. Recent DNA evidence indicates that dogs originated from wolves more
than 100,000 years ago. See Vila, C., et al. Multiple and ancient origins
of the domestic dog. Science 276:1687-1689, 1997; Morell, V. The
origin of dogs: Running with the wolves. Science 276:1647-1648,
1997.

47. The web site of the Jackson Laboratory in Bar Harbor Main lists over
1,700 stocks and strains of mice. Accessed February 25, 2000,
<htt://www.jax.org/resources/documents/>.

48. The validity of an ecological niche can be determined by asking
whether abolishing that niche would reduce the population size.
Clearly, abolishing domestication would lead to a massive reduction,if
not outright extinction, of domestic animals. Slavery, on the other
hand, is not a valid ecological niche as its abolition does not result in a
decline in the numbers of former slaves and their offspring. Thus, the
arguments justifying domestication cannot be used to justify slavery.
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