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Introduction

For several decades the usage of animals in biomedical experimentation has been a 

point of great contention in bioethics.  On the one hand, the argument can be made that 

experimental medications and procedures need to be tested on animals before they can be 

given to humans.  Additionally, many experiments conducted in pursuit of a greater 

understanding of the basic functions of organisms (for example the identification of the 

functions of specific genes) can only be performed on animals, so their usage in biomedical 

experimentation is absolutely necessary.  On the other hand, it can be argued that animals, 

like humans, possess certain capacities that entitle them to moral consideration, and that by 

using them for human ends their moral significance is not shown due respect.  Indeed, 

theories regarding animals rights and welfare often call for the end of animal usage in 

biomedical experimentation altogether because of the severe violations of the inherent worth 

of animals entailed by the practice.  Although this debate has been raging for years, the end 

of experimentation on animals any time soon is unlikely.  Unfortunately, while the debate 

rages, millions of animals used in biomedical experimentation continue to suffer on a daily

basis.  This fact makes it clear that the need for refinement and regulation concerned with the 

welfare of animals is immediate, and great.

Biomedical experimentation is not the only practice that uses animals for human ends 

that has come under fire in recent years.  The usage of animals in agriculture for human 

gastronomic pleasures has met with equally stiff resistance from the same groups mentioned 

already.  While these topics were being debated in the 1980s and 90s, a radical idea was 

suggested by philosopher Bernard Rollin.  Traditionally, those concerned with the welfare of 

animals used for human ends have sought reforms to the practices, which were typically met 

with resistance due to the added financial costs or damaged scientific validity of refining 

agriculture and experimentation to better accommodate the welfare of animals.  In a radical 

change of direction, Rollin suggested the opposite: perhaps the animal could be made to fit 

the practice, rather than the practice tailored to the needs of the animal.  While this idea had 

been floating around in the minds of agriculturalists since the first usage of bovine growth 

hormone, Rollin’s suggestion sparked a flood of ethical debate on the idea of modifying the 

animal, rather than modifying the practice.

Rollin’s thought experiment was rather simple, really.  What if a chicken could be 

modified to enjoy its confinement, so that the poor conditions in which egg laying hens 
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currently inhabit would no longer cause suffering, but rather enjoyment?1  After discussing 

this suggestion, Rollin took his argument to its logical conclusion: if animals could be born 

decerebrate (lacking a brain and therefore, consciousness and experiential welfare) through a 

genetic modification, would the welfare problems associated with modern agriculture and 

biomedical experimentation dissolve?  If so, should we perform such a procedure when we 

have the technology?

It was this particular suggestion, that we could ethically create decerebrate “animals” 

that would be more akin to plants than animals as we know them, which sparked a great deal 

of ethical debate.  In the flurry surrounding this issue, a less-extreme idea was occasionally 

mentioned, but never fully analyzed.  This idea regarded the creation of animals that cannot 

experience pain, but still retain all of their other characteristics including sentience, 

consciousness, experiential welfare, etc.  While a significant amount of bioethics literature 

addresses the inherent problems of genetic modifications, or the creation of decerebrate 

animals to use for our ends, almost none has analyzed the concept of painless animals.2  

Indeed, painless animals tend to get lost in the condemnation of decerebrate animals based on 

animal integrity, virtue, humility, animal rights, and the disrespect shown to animals by 

genetically altering their very nature.

This grouping of painless animals with decerebrate animals is both incoherent and 

unfortunate. It is incoherent in sense that while the aforementioned objections can be used to

argue effectively against the creation of decerebrate animals, the same is not true of the 

creation of painless animals.  On the other hand, it is unfortunate because in ignoring this 

possibility a significant potential means of increasing the welfare of all animals used in 

biomedical experimentation has been missed or ignored by ethicists and scientists alike.  It is 

my goal in this work then to substantiate this claim by showing that not only would painless 

animals enjoy better welfare in biomedical experimentation compared to regular animals, but 

that we are morally required to create such animals if we are morally concerned with animal 

welfare.  In doing so I will answer the following question: Is it ethically acceptable to 

genetically modify an animal not to feel pain?

                                                            
1 Egg laying hens in industrialized agriculture farms typically live their entire life in a cage with seven of their
closet chicken friends, with each one not having enough space to even stretch its wings.
2 To my knowledge the only article-length treatment of the issue, which is more superficial than analytical, is 
Darryl Macer’s “Uncertainties About Painless Animals.”  See: Macer, 1989. 
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The creation of painless animals is a means of refinement meant to address the 

welfare concerns in biomedical experimentation that are begging for attention.  In this sense 

it is a unique genetic modification because it enhances the welfare of laboratory animals 

without significantly violating their inherent value, good or integrity.  Considering that 

arguments regarding such intrinsic concerns typically condemn any form of genetic 

engineering of animals subjected to human ends, including those that enhance the animal’s 

welfare at the cost of its intrinsic goods, the creation of painless animals is a rather 

remarkable means to enhancing animal welfare in biomedical experimentation.

Compared to previous literature on this subject and decerebrate animals, the 

forthcoming analysis has the added benefit of being grounded in current scientific knowledge 

that will conceivably lead to the creation of the first genetically modified painless mouse in a 

matter of years.  While previous literature published over ten years ago has dealt with the 

idea of genetically modifying animals to be decerebrate entirely hypothetically, the analysis 

in this paper can discuss realistic possibilities for creating painless animals.  To this end, a 

discussion of pain, painlessness, and the current state of scientific research related to pain 

elimination will get this analysis started on the right foot.
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Chapter One

In this chapter the notions of pain, suffering, nociception, and distress are discussed to 

clarify their role in animals.  As the main concern of this work is specifying the ethical 

permissibility of creating animals lacking one or more of these functions, an account of their 

functionality and studies currently studying their genetic basis and inhibition is provided.  

The limitations of these studies are also specified, followed by a description of the genetic 

engineering methods employed.

The Nature of Pain

The notion of pain is referred to in nearly all bioethics texts addressing animal 

welfare, yet a definition is often assumed rather than made explicit.  Perhaps this is a result of 

the challenge science faces in objectively examining pain—an experience that many believe 

is entirely subjective.3  Of greater concern is the confusion of terms surrounding pain that 

tends to abound in philosophical literature: pain, suffering and distress are often used 

interchangeably, or at the very least without reference to an explicit specification of each 

term. In hopes of avoiding such confusion, each of these and other relevant terms must be 

specified.  In doing so I do not wish to ignore the inherent difficulty of defining pain, 

suffering, and distress—the definitions I suggest are not meant to be taken as final conceptual 

truths.  Rather, in defining these terms I am attempting to facilitate a discussion of the ethical 

acceptability of creating painless animals by specifying what the term pain does and does not 

mean and how it is related to suffering.

Prior to demarcating pain and suffering, an understanding of nociception is essential.4  

Nociception is the process of detection of noxious stimuli by particularly sensitive neurons 

called nociceptors which relay signals to the brain.  Nociceptors are present in all mammals, 

birds, and many amphibians and cephalopods.5  Nociception is typically the first in a chain of 

                                                            
3 G.R. Hervey notes that pain is only explainable by analogy with one’s own subjective experience, which 
makes it difficult to observe pain in organisms that do not emit similar reactions to humans.  See: Hervey, 1984 
p. 399.
4 Much of the following section owes to David DeGrazia’s clarification of nociception, pain, suffering, and 
distress in Taking Animals Seriously, DeGrazia, 1996.
5 DeGrazia, 1996 p. 100. For much of this work I will describe the effects or evidence of pain in humans.  I do so 
because pain in animals is often studied by drawing analogies with human pain.  As a result, many effects of 
pain can only be described by referring to human behavior or accounts.  When evidence from animals is 
available, it will be used.
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events that ends with painful mental states.6  The chain works operates as such: nociceptors 

detect noxious stimuli that may lead to tissue damage.  In humans, this message of potential 

tissue damage is sent through the central nervous system, up the spinal cord, eventually 

reaching the brain.  Upon receiving these signals the brain translates the messages into a 

reaction to move the affected tissue away from the noxious stimuli.  While nociception itself 

is an entirely unconscious, physical event (i.e. not a mental state), painful mental states 

typically result from the nociceptive chain of events.7  These resulting mental states are what

most people identify as the unpleasant experience of pain.

Nociception and its associated painful mental states are distinct events, although

nociception typically, but not always, results in pain.  Nociception does not always result in 

pain because its primary evolutionary role is to induce the reflex to remove affected tissue 

from noxious stimuli, which can be performed without painful mental states.  Examples of 

nociception without pain abound: a paraplegic will remove her foot from a noxious stimuli 

such as a hot iron without experiencing any sort of pain, or insects will escape noxious 

stimuli without possessing the necessary complexity for painful mental states.8  Indeed, it is 

likely that this type of painless nociception exists in some of the “lowest” animals that are not 

held to have complex enough nervous systems or brains to produce painful mental states.9  In 

more complex creatures painless nociception can result from activities of extreme exertion 

that cause pain signals to be ignored or not felt; an injured animal attempting to escape a 

predator does not favor its damaged limbs as an animal in pain typically would, while 

wounded soldiers do not complain of pain in otherwise excruciatingly painful circumstances.  

In part, painless nociception may be a result of the gate control system that controls how far 

pain signals travel up the spinal cord; nerve fibers originating in the brain act as “gate 

keepers,” perhaps to allow for homeostatic functionality in situations of extreme distress.10  

Pain can also exist without nociception, with neuropathic pain being the prime example.  

                                                            
6 DeGrazia, 1996 p. 99.
7 I will not attempt to define mental states, as doing so would require a lengthy discussion of consciousness, 
unconscious desires and states, information processing, and central nervous systems.  Rather, I will rely on an 
intuitive account of mental states in which both conscious and potentially conscious processes and events are 
included.  Examples of mental states are (un)conscious desires, beliefs, and sensations.  Of moral importance 
are potentially conscious mental states in animals, including pain, suffering, and distress.  For an in-depth 
discussion of mental states and consciousness in animals, see DeGrazia, 1996.  The remainder of this section 
operates under the assumption that DeGrazia’s account of potentially conscious mental states in animals is 
accurate.
8 DeGrazia, 1996 p. 99; Harrison, 1991 p. 26.
9 “Lowest” animals here refers to insects and many invertebrates.  It is typically held that all vertebrates and 
some cephalopods can experience both pain and nociception.
10 Dawkins, 2006 p. 30; Paton, 1993 p. 31.
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Humans will often complain of pain that is revealed to lack a nociceptive source after 

medical examination.  Cases of painless nociception or nociception-less pain are exceptions 

to the rule that, generally, pain and nociception go hand in hand.

As mentioned previously, pain is the unpleasant mental state that typically 

accompanies nociception.  But what exactly is the nature of this mental state?  In Taking 

Animals Seriously, David DeGrazia defines pain as “an unpleasant or aversive sensory 

experience typically associated with actual or potential tissue damage.”11  According to this 

definition pain necessarily entails consciousness because mental states or “sensory 

experiences” cannot exist without it.12  Further, DeGrazia’s definition suggests two distinct 

aspects of pain: a sensory component relating to its “location, duration, [and] intensity,” and 

an affective component as suggested by its “unpleasantness.”13  With regards to the former, 

pain is quite literally a sensation, and its location, duration, type, and intensity can be 

identified.  Pain is typically divided into two types according to its source:  nociceptive pain 

and neuropathic pain.14  Nociceptive pain is any pain related to tissue damage or 

inflammation.  Typically, it is acute rather than chronic.  Nociceptive pain can be further 

specified according to the location of the nociceptors being activated; somatic pain takes 

place on the body surface (skin) or in deep tissues, while visceral pain refers to activation of 

nociceptors in the body’s inner cavity (or viscera), including the chest, abdomen, and pelvis.  

The second type of physical pain, neuropathic pain, is any pain caused by “damage to or 

dysfunction of nerves in the peripheral or central peripheral nervous system.”15  Neuropathic 

pain often coexists with nociceptive pain in cases of severe trauma or burns that damage both 

tissues and nerves.  Neuropathic pain is typically described as chronic pain resulting from any 

type of semi-permanent damage to the central or peripheral nervous systems.16  Such pain has 

been described as “damage to the pain mechanism,” which nullifies any homeostatic 

importance the associated pain may have had.17

                                                            
11 DeGrazia himself notes, and I tend to agree, that a definitive definition of pain is difficult if not impossible to 
create.  However, his definition captures the nociception/pain distinction and the necessary unpleasantness of 
pain, both of which are central to my analysis of the creation of painless animals.
12 Hervey, 1984 p. 402.  See: DeGrazia, 1996 for evidence of animal consciousness, and its association to 
sentience.
13 DeGrazia, 1996 p. 106.  My brackets.
14 Hallenbeck, 2003.
15 Ibid.
16 The central nervous system consists of the brain and spinal cord.  The peripheral nervous system accounts 
for all nerves outside of these two areas.
17 Le Bars, 2001.
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To say that pain is a sensation says nothing of its effect upon the animal—for that, the 

affective component is necessary.  The affective component of pain consists of the 

unpleasantness or negativity associated with experiencing pain, which leaves the concept

open to subjectivity.  This subjectivity seems entirely necessary considering the range of 

reactions to “painful” stimuli among different humans and non-humans or animals.18  For 

example, a scraped knee may be incredibly painful for a child, while the same injury to an 

athlete in the midst of intense competition is entirely ignored.  Indeed, self-described 

“masochists” appear to take pleasure in otherwise painful activities, but it seems 

counterintuitive to describe an enjoyed activity as painful.  Rather, in order to be classified as 

pain an activity must elicit an aversive reaction in its subject, instead of just nociceptive 

discomfort.  Typical aversive reactions include attempting to escape from the painful stimuli, 

vocalizations (for example, crying in humans and whining in mice), and seeking medical 

attention.19

When the sensory and affective components of pain are jointly considered, a useful 

picture of pain and its functions begins to come together.  A precise definition is not 

absolutely necessary as long as the relationship between nociception and pain is recognized.  

According to this relationship, pain is an aversive sensation typically associated with 

nociception that must cause an unpleasant or otherwise negative experience for the subject.  

The unpleasant mental sensation makes pain distinct from nociception.  As a result, pain is 

held to have an evolutionary importance, specifically with regard to maintaining homeostasis.  

In other words, the unpleasantness of pain causes the organism to take measures to maintain 

homeostasis or prevent damage.20  To speak of pain that is not unpleasant or even found 

pleasant by the subject is to speak of a type of “pain” that is not ethically problematic.21

                                                            
18 From this point on I will use the term “animals” to indicate non-human organisms.  I do so for the sake of 
clarity, despite my belief that the separation of the terms “humans” and “animals” suggests a false moral and 
evolutionary rift between humans and non-humans.
19 The latter is first attributed to Lord Adrian in The Physical Background of Perception (1947).  See: Hervey, 
1984 p. 401
20 Homeostasis refers to the ability of animals to adjust their internal environment to maintain a state of 
metabolic equilibrium, for example, the ability of the human body to maintain a constant temperature.  More 
broadly, homeostasis is the ability of any system (in this case an organism) to maintain internal stability by 
responding to environmental changes.  If homeostasis is lost, the health of the organism usually decreases.  
Homeostasis is regulated by several biological mechanisms.  Pain contributes to this system by indicating the 
need to remove tissues from damaging stimuli, or to rest a damaged limb, or more generally to indicate a 
physical problem to which the organism must react.
21 Admittedly, my account of pain identifies it as a conscious event usually occurring along with a physical chain 
of events.  To grant the ability to feel pain to animals then appears to grant them consciousness.  While this 
claim in itself isn’t typically controversial, neo-Cartesians such as Peter Carruthers may deny animals 
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When pain is found to be ethically problematic, its unacceptability is often linked to 

its duration and intensity.  Acute pains are typically less troubling than chronic pains, and the 

same can be said for minor and severe pains.22  Long-lasting or particularly intense pains can 

lead to a state that seems to go beyond mere pain, one in which “personality and human 

capabilities” can be impaired or destroyed.23  Such a state is typically described as suffering, 

and any discussion of pain would be woefully incomplete without acknowledging suffering 

and its physiological and psychological causes.

According to DeGrazia, “suffering is a highly unpleasant emotional state associated 

with more-than-minimal pain or distress.”24  By this definition suffering has two distinct 

causes: extreme or durable pain, and distress.  These causes are distinct in that they have 

different sources (nociception or neuropathy in the former, and mental states in the latter), but 

related in the sense that pain can enhance distress and vice versa.25  Notably, suffering is 

different from pain in that it is lacking a sensory component, and is therefore entirely 

affective.26  Despite this feature, suffering can be scientifically measured according to an 

animal’s general health, physiology, behavior, and preference choices compared to control 

levels.27  These measurements can be conducted with all animals capable of suffering, which 

includes most or all vertebrates and some invertebrates that can experience more than mild 

pain or distress.28

In order to make sense of this definition of suffering, distress must be defined.  Again, 

according to DeGrazia, “distress is a typically unpleasant emotional response to the 

perception of environmental challenges or to equilibrium-disrupting internal stimuli.”  

Further, “distress…can be caused by, or take the form of, various…mental states, including 

fear, anxiety, discomfort, and perhaps others.”29  Distress can thereby have a myriad of 

sources, such as the presence of a predator, crowding in a cage, or separation from a social 

group. Several methods exist for monitoring distress including observing behavior and 

                                                                                                                                                                                             
consciousness and the ability to feel.  I take the existence of animal consciousness as proven; for an 
elaboration of this point, see the introduction to Chapter 3 and DeGrazia (1996).
22 Paton, 1984 p. 123.
23 Hervey, 1984 p. 401.
24 DeGrazia, 1996 p. 116.
25 Paton, 1984 p. 31.
26 DeGrazia, 1996 p. 116.
27 Paton, 1993 p. 124.
28 DeGrazia, 1996 p. 123.
29 For an explanation and evidence of fear and anxiety in animals, see DeGrazia, 1996 p. 117-123.
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monitoring ACTH or hydrocortisone levels in body fluids.30  The combination of distress and 

the affective aspect of extreme pain under the heading of suffering captures the essence of the 

term as used in bioethics literature.

The ability to suffer is often cited as the key characteristic in assigning moral standing 

to organisms.  Specifically, the ability to suffer indicates sentience, which in ethical theories 

such as preference utilitarianism underlies a creature’s moral standing.31  Sentience is, strictly 

speaking, the ability to suffer.  In determining basic sentience attention must be given to the 

difference between nociceptive reflexes, the experience of painful mental states, and distress,

in the sense that an animal is only sentient if it possesses one of the latter two abilities.32  I 

make this distinction because it may be possible for an animal to suffer if it can only 

experience pain or distress, as the two need not occur simultaneously for an animal to suffer.  

As a result, the elimination of either capacity would affect an animal’s sentience, and 

therefore its moral significance according to some theories.

While the conceptual distinctions between pain, suffering, and distress are helpful for 

analysis purposes, the three concepts are actually closely related in medical practice.  Indeed, 

studies have shown that distress can greatly increase otherwise minor physical pain, and vice 

versa, both of which can lead to suffering from an otherwise negligible state.33   Nevertheless, 

while pain, distress and suffering are undoubtedly linked, the forthcoming ethical analysis 

will address only pain.  The reason for this is three-fold, all of which are pragmatic concerns.  

First, the removal of nociception will arguably benefit the animal’s welfare by eliminating the 

nociceptive pain associated with experimental procedures.  I therefore wish to separate the 

pain experienced by animals during experiments themselves from the suffering inflicted 

through holding conditions, behavior denial, and eventual euthanasia.  However, I will 

acknowledge the impact that the removal of nociception will have on animals both in and 

outside of the experiment itself.  Second, the removal of nociceptive-based pain is a real 

possibility given the current state of biomedical research, while the removal of the capacity to 

suffer would require far greater genetic techniques than are currently available.  Finally, if the 

genetic elimination of the capacity to suffer were included in the forthcoming ethical 

                                                            
30 Paton, 1993 p. 124.
31 Moral standing is used in opposition to moral significance.  The latter regards how much moral consideration 
is owed to a creature, while the former explains whether an organism should be morally considered at all.  
See: Attfield, 1991 p. 154.
32 DeGrazia, 1996 p. 93, 108.  Nociceptive reflexes can appear to indicate painful mental states, but this is not 
necessarily true because nociception can occur without pain.
33 Beecher, 1956; Sternbach, 1974.
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analysis, the number of causes of suffering to be considered would require a much longer 

discussion than is possible in this work; discussions of pre-experiment holding conditions, 

social interactions, and behavior satisfaction would not only be prudent, but mandatory for a 

properly exhaustive analysis.  Instead, the analysis is strictly concerned with pain resulting 

directly from an experimental procedure, and its potential elimination through genetic 

modification.  

Nociceptive and neuropathic pain are jointly considered in this analysis under the 

heading of “pain,” as both occur in experimental procedures involving animals, although the 

source of chronic neuropathic pain in these situations often has a nociceptive source.  

Researchers are much closer to understanding the genetic source and potential elimination of 

nociception in animals compared to neuropathic pain, so much of the following analysis will 

focus on nociception.  However, many of these arguments can be applied to the elimination 

of neuropathic pain as well if the technology becomes available.  

As will be obvious by now, nociception and pain are two distinct concepts that are not 

necessarily related.  This distinction gives rise to unique ethical issues relating to eliminating 

nociception in laboratory animals; specifically, if nociception is a physical process of 

evolutionary importance in maintaining homeostasis, it is far more problematic to eliminate it 

if the elimination of only painful mental states is the desired goal.  Examples of the genetic 

elimination of nociception are discussed in the following section, “State of the Science,” 

followed by an analysis of its evolutionary importance and the associated ethical issues in 

Chapters Three and Four.

State of the Science34

Although complete elimination of the capacity to feel pain has not yet been

successfully achieved in a laboratory setting, researchers are rapidly identifying the primary 

genes responsible for nociception and have started to conduct genetic disablement (or 

“knockout”) tests in mice and rats.   The current genetic understanding of nociception and its 

                                                            
34 Numerous categories of pain research are currently being conducted.  In the following discussion I have 
chosen to focus on what I perceive to be the most likely category of research to result in the successful 
elimination of the capacity to feel physical pain in mice.  Time may show that my prediction is incorrect—
however, whether or not research in congenital insensitivity to pain achieves this end is irrelevant.  My 
purpose in this section is simply to describe one type of research that may potentially lead to the successful 
elimination of pain.
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potential elimination owes itself in part to studies involving human subjects with a rare 

genetic disorder that eliminates the capacity to feel pain.  Congenital 

insensitivity/indifference to pain (CIP) as it is typically called is an extremely rare genetic 

disorder that eliminates the capacity to feel any pain (both nociceptive and neuropathic) in 

humans.35  All other physical sensations including touch, thermal sensitivity, etc remain 

unaffected, and all reported patients experiencing the disorder have normal physical and 

mental characteristics.36  Researchers studying a Canadian family with several members 

possessing CIP reported that while the family members could not feel pain, they retained 

their ability to distinguish between hot and cold and remained sensitive to “light touch, coin 

distinction, pin prick, ticking, vibration, position, and temperature.”  However, the children 

were prone to self-inflicted injuries and infections of minor wounds that were not noticed 

until they became severe. 37 Studies of CIP such as this one have contributed to the first 

partially successful removal of pain in laboratory mice, as they revealed the possibility of 

removing the capacity for pain through a genetic mutation while retaining other essentially 

normal senses, mental capacities, and behaviors.  

In order to reproduce a CIP-like mutation in mice, the genetic mutation responsible 

for the disorder had to be identified.  Several studies have identified the source through gene 

mapping.38  It is now known that congenital indifference/insensitivity to pain is caused by a 

null mutation in the SCN9A gene which controls the voltage-gated sodium channel Nav1.7.  

This sodium channel plays a crucial role in pain pathways that transmit nociceptive signals to 

the brain.39  Hence, if the Nav1.7 sodium channel is not functioning correctly in humans, the 

perception of pain is eliminated, reduced, or intensified.40

Several studies have been conducted in the past decade to determine the role of the 

Nav1.7 sodium channel in pain perception in mice.  Early studies demonstrated that total 

elimination of Nav1.7 functionality resulted in death in mice, attributed to a failure to feed 

                                                            
35 Three names have been suggested for disorders that result in a lack of capacity to feel physical pain:  (1) 
Congenital insensitivity to pain; (2) Congenital indifference to pain; and (3) Channelopathy-associated 
insensitivity to pain.  For a discussion of issues of nomenclature, refer to Cox et al, 2006; 
36 Ahmad et al, 2007; Cox et al, 2006; Goldberg et al, 2007.
37 Ahmad et al, 2007.
38 Cox et al, 2006; Ahmad et al, 2007; Goldberg et al, 2007; Drenth et al, 2007. 
39 Nilsen, 2009; Akopian, 1999.
40 Function-enhancing mutations can also occur.  These mutations are believed to be responsible for hyper-
sensitivity pain disorders, such as erythermalgia.  For a detailed explanation of the genetic source of CIP, refer 
to Cox et al, 2006.
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resulting possibly from dysfunctions in “central, autonomic or enteric sensory neurons.”41  

Following these early failures, partial Nav1.7 inhibition experiments were conducted with far 

better results.  Two pivotal studies conducted by Nassar et al demonstrated the relationship of 

Nav1.7 to nociception, and its absence in neuropathy.  In the first study, Nav1.7 deficient 

mice were put through several nociceptive tests involving mechanical, thermal, and internal 

noxious stimulation.  When compared with control mice, the Nav1.7 deficient mice 

demonstrated indifference or increased tolerance to inflammatory and acute (nociceptive) 

pain caused by noxious stimuli.  Similarly to humans, the Nav1.7 deficient mice remained 

perceptive to hot and cold stimuli, but not painful stimuli.

In a later study the role of Nav1.7 in neuropathic pain was examined.  Elimination of 

Nav1.7 (and a potential compensating sodium channel, Nav1.8) was shown to have no effect 

on the perception of neuropathic (central or peripheral nerve) pain in mice, which 

demonstrates a significant difference in the role of Nav1.7 in mice compared to humans.42  

As noted previously, humans with congenital insensitivity/indifference to pain (a malfunction 

of the Nav1.7 sodium channel) do not experience nociceptive or neuropathic pain.  This 

difference with human CIP sufferers demonstrates one of the inherent difficulties in 

translating the SCN9A genetic deficiency to mice: SCN9A plays a similar, but not identical 

role in the two species.  It is thus difficult to extrapolate results obtained from mice in 

studying SCN9A-related nociception to humans, and vice versa.43  However, this is largely a 

practical concern for developing the ability to eliminate the capacity for pain in mice, and it

may be overcome by future research that identifies the gene(s) in mice responsible for 

controlling neuropathic pain.

Indeed, promising research in this respect already exists.  Progress has been made in 

understanding and eliminating neuropathic pain in experiments exploring the nociceptive role 

of the cyclic AMP (cAMP) second messenger system.  Ten isoforms of adenylyl cyclase 

(AC) and protein kinase A have been shown to play a role in this system.  Of the ten isoforms 

of adenylyl cyclase found in the cAMP system, it is not yet known which ones have a role in 

nociception,44 although isoforms AC1 and AC8 have been previously shown to play minor 

roles by Wei et al.45  In a 2006 study Kim et al explored the nociceptive role of AC5 because 

                                                            
41 Ahmad et al, 2007.
42 Nassar et al, 2005.
43 This and other limitations of nociceptive research on mice will be examined in section 1.3.
44 Kim et al, 2006 p. 1.
45 Wei et al, 2002.
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of its presence in brain regions typically associated with nociception and reward.   

Genetically modified AC5-/- knockout mice were subjected to several pain tests including 

mechanical, thermal, and inflammatory stimuli producing acute and chronic pain.46  The AC5 

deficient mice demonstrated reduced pain responses in thermal and mechanical acute pain 

tests compared with wild mice with AC5 intact.  More importantly, the AC5-/- mice 

demonstrated a decreased sensitivity to stimuli producing chronic inflammatory pain, 

demonstrating AC5’s role in neuropathic pain.47  While these studies do not suggest the 

ability to completely eliminate neuropathic pain in mice, the basic understanding of the pain 

mechanism afforded by this research may be invaluable in the future disablement of 

neuropathic pain in laboratory mice.

While the results from CIP and cAMP-related research have thus far been 

encouraging, they are not the only line of research that may result in the elimination of the 

ability to feel pain in mice.  Researchers have reproduced Fragile X retardation, a disorder 

characterized in humans by self-injurious behavior and reduced pain perception, in laboratory 

mice.48  Self-injurious behavior was hypothesized to be associated with an abnormality in 

pain processing, although the link between the two is not entirely understood.49  This 

hypothesis has been partially confirmed by the aforementioned study which linked Fragile X 

retardation with a significant (<50%) reduction in response to ongoing nociceptive stimuli in 

mice.  While not nearly as precise as Nav1.7 elimination due to the multiple symptoms 

associated with Fragile X mental retardation, this example shows that several potentially 

beneficial channels of research exist for understanding and eliminating physical pain.  In fact, 

according to a 1998 summary published in the International Association for the Study of 

Pain’s journal Pain, five categories of molecules relevant to pain reception have been 

identified and researched using mice: (1) neurotrophins/neurotrophin receptors, (2) peripheral 

mediators of nociception and hyperalgesia, (3) opioids/opioid receptors, (4) non-opioid 

neurotransmitter receptors and (5) intracellular signal transduction molecules.50  These five 

categories of molecules are then further specified into 21 separate types.51  Indeed, studies 

involving the Nav1.7 sodium channel are far from the only source of physical pain 

                                                            
46 AC5-/- knockout mice are born with AC5 functionality disabled, so the isoform’s activities in the cAMP 
system are disabled.
47 Kim et al, 2006 p. 1, 6-8.
48 Price et al, 2007. Fragile X mental retardation is caused by silencing of the gene (FMR1) that encodes the 
RNA-binding protein (FMRP) that influences translation in neurons.
49 Symons and Danov, 2005.
50 Cox et al, 2006.
51 Ibid.  See Section 3 of the summary article for a full categorization.
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knowledge, but currently they certainly hold the most promise for elimination of the capacity 

to feel physical pain.

Limitations of the Science

As promising as the research described above is in the quest to eliminate the capacity 

to feel pain in laboratory animals, two significant limitations exist that somewhat dampen the 

otherwise encouraging results. First, the reactions of mice and humans to SCN9A gene 

mutations vary significantly in certain instances.  Specifically, mice that are genetically 

modified to lack all Nav1.7 functionality die shortly after birth.52  As mentioned previously 

the cause of death of these “global Nav1.7-null mutant mice” is a failure to feed, a side effect 

not seen in humans lacking Nav1.7 functionality.  It has been hypothesized that this side 

effect is a result of the presence of Nav1.7 in rodent brains and endocrine glands, which 

shows that Nav1.7 is partially responsible for the proper functioning of the endocrine and 

autonomic functions in rodents.53  Without these systems functioning correctly, the mice fail 

to eat and die of starvation.

This lethal side effect to global Nav1.7-null mutations is troubling for two reasons.  

First, it throws into doubt the ability to completely eliminate nociception in laboratory mice if 

nociception is entirely controlled by the SCN9A gene as has been hypothesized.  As described 

in the studies above the mice are not completely Nav1.7 deficient, but rather severely 

inhibited in this respect.  It would appear that at best biomedical technology can now partially 

eliminate nociception, significantly dulling the sensation of pain in mice.  Second, the lethal 

side effect of global Nav1.7-null mutations in mice demonstrates a differing functionality of 

the Nav1.7 sodium channel in mice and humans, which calls into question the validity of 

extrapolating results from mice to human applications.54  An important goal of research into 

pain and nociception is the discovery of new methods for treating pain in humans and non-

                                                            
52 Cox et al, 2006.
53 Ahmad et al, 2007.
54 This concern hints at a much larger debate raging over the validity of the animal model in biomedicine.  
Scientists within the field tend to believe that the animal model is an absolutely indispensable research tool, 
despite the occasional failure of results to translate from animals to humans.  Additionally, the animal model is 
defended by reference to medical advances in past decades that would have theoretically not occurred 
without the use of animals in medical experimentation.  For a pro-animal model account, see Carl Cohen’s 
account in Cohen and Regan, 2006.  On the other side of the debate are many ethicists and scientists that 
claim that the animal-model is a form of pseudo-science given the unpredictability of extrapolating its results 
to humans.  For an in-depth account of this position written by scientists within the field, see Greek and Greek, 
2002.
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humans, so the differing functions of the primary sodium channel responsible for nociception 

is indeed worrying for any future pain-relieving applications associated with the Nav1.7 

sodium channel.  At the very least the differing functions increase the difficulty of conducting 

applicable experiments on mice. 

In addition to the lethality problem, another significant limitation exists for 

nociception research: the inherent difficulty of monitoring pain in non-humans.  This 

difficulty is mainly the result of the lack of a common language between humans and 

animals, especially mice.55  Animals lack the ability to communicate the subjective nature of 

pain experienced through language, so researchers are left to approximate the experience of 

the laboratory mouse through observation of reactions, behaviors and physiological signs.56

This method is complicated by the occasional lack of outward physical signs or behaviors 

that indicate pain. Often the only sign of pain an animal will exhibit is immobility (to rest a 

limb for healing) or prostration.  

Despite these significant barriers, reliable methods do exist to monitor the existence 

of pain and suffering in animals.  With regards to pain, several tests monitor nociceptive 

reactions to noxious stimuli believed to induce pain including the hot plate, tail-flick, and 

paw withdrawal tests as well as several others employing mechanical, thermal, and electrical 

stimuli.57  Aversive nociceptive reactions such as escaping, limb removal, writhing, or 

vocalizations, which tend to be present in mice exposed to these tests, are typically taken to 

indicate pain.  However, as the notion of painless nociception suggested earlier, “the 

existence of a reaction is not necessarily evidence of a concomitant sensations,” meaning that 

the aversive nociceptive reactions just described do not necessarily indicate pain.58  This is 

not to suggest that mice are incapable of feeling pain; nociceptive reactions without 

concomitant pain sensations are far from the norm in humans and animals.  Rather, it merely 

indicates another difficulty facing pain research in non-human animals.  

While minor pain can prove somewhat troubling to observe, suffering is easier to 

study.  Marian Stamp Dawkins has identified three non-verbal methods to monitor suffering 

                                                            
55 Developments in sign language taught to primates has led to rudimentary communication between humans 
and animals.  However, primates are rarely used in biomedical experimentation, whereas mice are used in 
over 90% of all biomedical experiments involving animals.  It is therefore difficult to count the advances in sign 
language as any significant step towards building a common language with laboratory animals.  Figures from 
Cohen and Regan, 2001. 
56 Le Bars et al, 2001.
57 Le Bars et al, 2001.
58 Hardy et al, 1943.
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in animals: physical health, physiological signs, and behavior.59  According to Dawkins, an 

extreme change in any of these states often indicates suffering, especially when an extreme 

change in multiple categories co-exists in the same animal.  Specifically, an animal is taken 

to suffer if it shows “gross disturbances of health or injuries with symptoms of pain,” severe, 

durable physiological changes, or stereotypic pain behavior such as withdrawing from social 

groups, failing to feed, or favoring a damaged limb.60  The combination of extreme changes 

in any two or more of these states is taken to strongly indicate the existence of suffering, 

whereas changes in only one may reflect more innocent states such as hibernation, 

investigating a new environment, or fleeing from a potential predator.61

While this method of monitoring suffering may appear to be weakened by subjectivity 

and imprecision, a helpful test that forces an animal to rank its “interests” in terms of “price”

has provided a practical tool for discovering conditions that will cause suffering in animals.62  

To indicate the price of an interest the animal is exposed to a task it must complete to earn a 

reward or escape a noxious stimulus.63  Typically this task involves repeated operation of a 

mechanism that eventually results in the desired consequence.  For example, rats have been 

exposed to a female and taught that pushing a lever will raise a glass divide between the two 

rats, allowing the male access to the female.  To determine the relative price or importance 

the rat places on gaining access to a female, the number of times the rat must operate the 

lever to raise the glass divide is slowly increased by the researcher.  Eventually the amount of 

effort the rat must put in to gain access becomes too great, and the last level at which the rat 

gained access to the female is taken to indicate the relative importance of having access to a 

female.  Using the average of several rats the general price that rats place on having access to 

members of the opposite sex is determined.  This type of test can be repeated with any 

species using an appropriate mechanism, such as a button to be pecked by pigeons or a hoop 

that a fish must swim through.  Additionally, the possible rewards are nearly endless, from 

access to food to different types of habitats to exposure to a male competitor (which was 

employed in studying roosters).  Repeated studies using different rewards among the same 

                                                            
59 Dawkins, 2006 p. 29.
60 Ibid, p. 30.
61 Ibid, p. 31.
62 The following two paragraphs describe an account given by Marian Stamp Dawkins in Dawkins, 2006 p. 33-
36.
63 “Interests” will be examined in greater detail in Chapter Four.  For the purposes of this section an interest 
can be understood as any preference or need which affects an animal positively or negatively when 
fulfilled/denied.
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species can thus be used to create a rough hierarchy of interests that are important to that

species.

Little has been said so far about the importance of this type of study in determining

the conditions that will cause suffering in an animal.  Marian Stamp Dawkins suggests the

following plausible criteria.  Access to food is generally believed to be a basic good that is 

incredibly important to any and all organisms interested in survival.  Put another way, the 

denial of access to food is typically taken to cause suffering in any sentient organism because 

it frustrates one of the animal’s fundamental interests.  Thus, conditions that constitute 

suffering for a creature can be determined in the following way: if an organism will work as 

hard or harder in the mechanism test described above to gain a reward compared to its level 

of work to gain access to food, the denial of this condition or reward to the animal is taken to 

cause suffering.  Therefore, if a male rat would work as hard or harder to gain access to a 

female as it would to gain access to food, denying a male rat access to a female is taken to 

constitute suffering.

The importance of realizing the limitations on the currently available biomedical 

technology is primarily pragmatic.  Although it is generally accepted that all vertebrates and 

some cephalopods can experience pain and suffering, the degree of either that these animals 

experience is far from known.64  A primary goal of creating painless animals is to increase 

the welfare of laboratory animals by removing a significant source of suffering.  As indicated 

by the lethality of Nav1.7 mice, it may prove quite difficult to entirely eliminate the capacity 

to feel pain in laboratory animals without significant side effects.  Therefore, in attempting to 

analyze the ethical acceptability of creating and using painless animals, it is absolutely crucial 

to know the limitations of our current ability to specify the amount and type of pain an animal 

experiences.  If due regard is not given to specifying the pain and suffering experienced by 

painless animals, we may prematurely declare an animal to be painless when in fact it still 

experiences significant degrees of pain or suffering.  To this end, methods for monitoring 

suffering were described because it can be monitored with greater precision than minor pain.  

Remember that suffering can consist of extreme, durable pain, so understanding methods of 

monitoring both minor acute pain and severe chronic pain (or suffering) is important.  Only 

by refining the current methods to account for all potential sources of pain and suffering can 

we truly be confident in creating painless animals.   

                                                            
64 DeGrazia, 1996 p. 123; Reiss and Straughan, 1996 p. 176.
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Much has been said regarding the nature of pain, the current state of its study and 

removal, and the limitations of these studies.  Before moving on to a discussion of issues of 

ethics, it may be insightful to better understand the techniques used to create transgenic 

animals, including the Nav1.7 and AC5 deficient mice described above.  Accordingly, the 

following section is provided as a way of grounding the forthcoming ethical discussion in 

current scientific techniques.

Genetic Engineering Techniques

Genetic engineering involves modifying or adding genes to the genome of an 

organism. Engineering involves genes already present in an animal’s genome, and non-

naturally occurring genes such as those taken from another species.  Two types of genetic 

engineering exist—gene therapy and germ line modification.  Gene therapy involves the 

insertion of genes into the cells of a developed organism (i.e. not an embryo) as a means of 

treating genetic deficiencies.  For example, if through a genetic deficiency an organism lacks 

an essential protein, gene therapy can be used to replace the defective genes in the organism’s 

somatic cells, thereby providing the missing protein.  Gene therapy does not necessarily

affect the germ line, so any modifications made through gene therapy are not necessarily

passed on to the organism’s offspring.  In contrast, germ line modification replaces defective 

genes in an embryo so that all resulting cells in the body will have a working copy of the 

gene.  As a result of this type of modification being performed at such an early stage of 

development, the germ line of the organism is affected and the modification is passed on to 

offspring.  The creation of transgenic animals including painless animals is achieved through 

germ line modification exclusively.  

Three methods of genetic engineering currently exist: retroviral infection, pronuclear 

injection and embryonic stem cell modification.65  Retroviral infection involves the 

modification of a retrovirus (a category of viruses capable of carrying DNA) to infect the 

chromosomes of an embryo and subsequently spread its DNA to all cells in an animal’s body.  

The viruses are modified so as to not be harmful to the embryo, and can presumably implant 

the DNA at a specific location on the chromosome.  Retroviruses can be used for gene 

                                                            
65 Rollin, 1995 p. 215-8.
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therapy as well as germ line modification to create a transgenic line of animals.66  Of the 

three methods, retroviral infection is used the least in creating transgenic animals.

Pronuclear injection involves the injection of hundreds of copies of DNA coding for a 

desired gene into embryos recovered from female donor animals hours after fertilization 

occurs.67  Following insertion of the new DNA, surviving embryos are inserted into recipient 

mothers and allowed to develop normally.  Not all resulting offspring are transgenic because

the location that the new gene is inserted in the animal’s chromosome is random; typically 1-

5% of the offspring contain the desired gene.  The uncertainty of the insertion site for the 

injected gene leads to unpredictable expression of genes in the offspring.68  Often, other 

genes in the chromosome are damaged by the new gene’s random insertion, and mutations 

resulting in death will occur.  These “lethal mutations” have been recorded in 5-10% of lines 

of transgenic mice made by this method.69  Given the relative inefficiency and 

unpredictability of gene expression, pronuclear injection is not the preferred method for 

genetically engineering mice.

Accordingly, embryonic stem cell modification is used most often when genetically

modifying mice because of its greater reliability in gene expression.  To date, embryonic stem 

cells have only been obtained from laboratory mice and rats, although the retrieval procedure

is far more difficult in the latter than the former.70  As a result, embryonic stem cell 

modification is used almost exclusively in mice.  To create a transgenic animal through 

embryonic stem cell modification, cells are removed from mouse blastocysts and cultured.  

These types of cells, known as embryonic stem cells, continue to divide in culture but never 

differentiate into cells meant for specific functions.  While in culture foreign genes can be 

precisely inserted into the embryonic stem cells using “gene targeting techniques,” including 

nuclear transfer and cell fusion. 71 Once the new or modified genes have been inserted, the 

embryonic stem cells will continue to reproduce and replicate the gene.  These cells can then 

be reinserted into blastocysts so that the gene modification is replicated throughout the 

creature, including its germ line.  The blastocysts are then inserted into a recipient female 

animal to develop to term.  Some of the resulting offspring are transgenic, and through cross-

                                                            
66 Ibid, p. 217-8.
67 Wilmut, 1998 p. 16.
68 Rollin, 1995 p. 216; Wilmut, 1998 p. 18.
69 Wilmut, 1998 p. 18
70 Ibid, p. 19; Beuhr, Mia et al, 2008
71 For a discussion of these gene targeting techniques, see Wilmut, 1998 p. 20-1
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breeding a reliable transgenic line can be formed.72  This method is preferable to pronuclear 

injection because of the precision of implantation of the modified genes.  This precision leads 

to greater reliability in gene expression, which avoids the low success rate and lethal 

mutations of pronuclear injection.

Knockout mice, such as the AC5-/- or Nav1.7-null mice mentioned in the previous 

section, are created using the embryonic stem cell method.  Knockout refers to the process of 

disabling a specific gene through the engineering of a new DNA sequence which is very 

similar to the segment that codes for the gene of interest, but different enough to make the 

gene inoperable. The DNA sequence containing the code for the inoperable gene is then 

inserted into stem cells using the embryonic stem cell method described above, and the 

resulting transgenic mice are crossbred for two generations until a reliable knockout line is 

established in which the disabled gene is present 100% of the time.  Knockout mice are 

typically used to research the function of a particular gene or set of genes by disabling it and 

observing the resulting expression.

With the scientific nature of pain, suffering, and genetic engineering related to the 

elimination of pain in transgenic mice understood, the discussion must address the 

importance of pain and its elimination to animals.  Without a proper understanding of pain’s 

importance, an ethical analysis of the acceptability of creating animals would be woefully 

incomplete.  To this end, the relationship of pain to biomedical experimentation involving 

animals must first be examined.

                                                            
72 Rollin, 1995 p. 218; Wilmut, 1998 p. 20-1
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Chapter Two

In the following chapter the role of pain in animals is described by means of its 

evolutionary importance.  With this in mind, a description is then given of the ideal animal 

that has had its capacity to feel pain removed (henceforth referred to as a painless animal).  

First however, the goals of studies examining the genetic basis of pain are described, giving 

special attention to the benefits of animal welfare that are currently not included in the goals 

of these studies.

The Goals of Pain Studies

Hundreds of biomedical studies are dedicated to examining the pain mechanism as 

expressed in humans and other vertebrates.  Typically such studies are carried out in pursuit 

of understanding the pain mechanism, especially the function of pathways involved in 

nociception.  Such knowledge can be put to use in developing increasingly effective therapies 

for treatment of pain.  Therefore, the two major goals of pain mechanism studies are currently 

the advancement of medical knowledge and the development of pain therapies.  These goals 

are pursued to improve the treatment of pain in humans and animals alike, to better 

understand the function of genes, and to contribute to future developments in biomedicine.  

As important as these goals clearly are, a third potential benefit of understanding and 

inhibiting the capacity to feel pain in vertebrates has been largely ignored by the scientific 

community.

To date there has been little acknowledgement of potential welfare benefits resulting 

from studies of the pain mechanism in laboratory animals.  Specifically, as the inhibition or 

removal of the capacity to feel pain becomes a biomedical reality, the possibility that such a 

procedure could improve the welfare of animals beyond those used in studies relating to the 

pain mechanism has been largely ignored.  If animals lacking the ability to feel pain (or more 

realistically, nociception) can be created, then they should be used in all biomedical 

experiments involving animals that do not explicitly rely on pain responses for measurement, 

such as experiments regarding the functioning of the pain mechanism.  All laboratory animals 

should be modified as such to improve their welfare compared to animals currently used with 

fully functioning pain capacities, unless the modification will directly invalidate the validity 

of the experimental results.  By removing the capacity to feel pain, the suffering experienced 

by laboratory animals is reduced, and their welfare improves.  Therefore, if animal welfare is 
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a valid moral concern, and laboratory experimentation inflicts unnecessary pain and suffering 

on laboratory animals, then any measures that can be taken to improve welfare without 

damaging the scientific validity of the experiments should be pursued.73  In other words, the 

third goal that should be pursued in biomedical experiments studying the pain mechanism in 

vertebrates is the creation of painless laboratory animals to replace animals with normally 

functioning pain capacities in all future biomedical experiments.  To follow such a goal is to 

pursue moral consistency if we hold animal welfare to be an important moral concern.  This 

goal requires the mass production of genetically engineered pain deficient mice, as opposed 

to the current minimal production for research purposes.7475

For the time being I am assuming that animal welfare is a proper moral concern 

expressed in common morality, and that the removal of the capacity to feel pain will reduce 

the animal’s suffering and improve its welfare.  These assumptions are scrutinized in 

Chapters Three and Four.  In order to examine these claims, the evolutionary importance of 

pain and nociception must first be understood.

The Evolutionary Importance of Pain76

While David DeGrazia’s definitions of pain, suffering, nociception and distress 

discussed earlier are helpful in understanding the different methods of removing the capacity 

to feel pain and the limitations of current gene technology, they are not particularly helpful in 

identifying the evolutionary importance of pain and nociception which must be understood if 

the welfare implications of removing these capacities are to be specified.  The primary 

evolutionary function of pain appears to be protection, specifically protection from tissue 

damage.77  According to Cox et al, “Pain is an essential sense that has evolved in all complex 

organisms to minimize tissue and cellular damage, and hence prolong survival.”  Pain’s 

                                                            
73 Unnecessary pain and suffering means any pain and suffering that is not of direct interest to the experiment 
and its stated goal, for example chronic pain resulting from disease modeling.  Unnecessary pain and suffering 
can be thought of as an unfortunate side-effect of biomedical experimentation.
74 There is a conceptual difference between genetic engineering for research purposes and genetic engineering 
for mass production commercial purposes.  The proposed goal is of the latter type, although it is for the sake 
of animal welfare, not commercial purposes.  See:  Rollin, 1995 p. 183.
75 The use of whole animals is necessary for valid experimental results, so the usage of painless animals is 
taken as the best method for reducing welfare concerns in biomedical experimentation.  The usage of cell 
cultures and animal tissues have been suggested, but many studies (especially disease modeling) require 
whole organisms for valid results.  See: Cohen and Regan, 2001; Paton, 1993 p. 116. 
76 Throughout this section I will refer exclusively to pain.  By this I mean pain that is the result of nociception.
77 Hervey, 1984 p. 400; Mannes and Iadarola, 2007.
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“essential” evolutionary value is its contribution to the survival and longevity of the 

organism, which is achieved by modifying the organism’s behaviors to remove it from 

potentially damaging environments. Painful signals can tell the organism to escape from 

noxious stimuli, or teach it to avoid behaviors and situations that may contribute to injury.  

Pain may also signal the organism to modify its behavior to allow for an injured limb to 

heal.78 Essentially, the sensation of pain is responsible for keeping organisms out of harm’s 

way, and for maintaining proper behavior that contributes to homeostasis, whether through 

direct behavior modification or learned avoidance.

Pain also appears to play a social function among animals and humans.  The onset of 

pain typically causes members of a social group to seek assistance, for example by crying for 

help or (in the case of humans) seeking medical attention. 79   On a more basic level, pain may 

be the first signal of danger for a social group, such as predation or environmental hazards. 

According to Dennis and Melzack, pain is said “to warn a social group of danger as soon as it 

exists for any one its members.”80  In understanding the associated pain of perhaps, being 

attacked by a predator, social animals will signal their group of the danger of an approaching 

predator.  Pain is thus at the base of this instinctive protective behavior.  On the other hand, 

pain can play an important role in the interconnectedness among members of social groups.  

Empathy is often caused by the recognition of pain in fellow members of social group, 

whether it is among humans consoling the victim of a painful disorder or rats empathizing 

with their neighbors, as demonstrated in experiments in which rats display clear concern for

former cage-mates subjected to a painful experience while ignoring the plight of strangers in 

similar situations.81

The proliferation of the ability to feel pain among all vertebrates is a testament to its 

evolutionary importance.  According to evolutionary theory, advantageous traits persist 

through generations because they increase the organism’s ability to flourish.82  Pain directly 

contributes to the health of the animal by playing an important role in homeostasis, thus 

increasing the organism’s chances of survival.  Seen in this context, it is perfectly logical that 

                                                            
78 Cox et al, 2006; Hervey 1984, p. 400.
79 Hervey, 1984 p. 401.
80 Dennis and Melzack, 1983.
81 Nussbaum, “Animal Thinking and Animal Rights” (forthcoming), p. 3.
82 Almond, 2000 p. 103.  Brenda Almond suggests that an organism’s ability to flourish, as the term was used 
by Aristotle, lies in its life-span survival and the ability to reproduce.  To this definition I believe it is 
appropriate to add behavior expression considering the suffering brought about through behavior frustration, 
and the importance of natural behaviors to survival and reproduction.
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the pain mechanism is ubiquitous among vertebrates and cephalopods considering its 

contribution to the survival of the creature and homeostasis.  

Arguably the most important type of pain with regards to survival is nociceptive pain, 

as nociception is responsible for indicating potential tissue damage.  Therefore, to understand 

the negative welfare implications associated with the proposed removal of nociception in 

mice, an examination of the welfare problems of human beings suffering from congenital 

insensitivity/indifference to pain is appropriate.  While the environment and behaviors of 

laboratory animals are vastly different from those of humans, the following accounts provide 

sobering examples of the importance of nociception in teaching animals to avoid painful, 

damaging behaviors.  

In 2007, Cox et al published a study of six individuals suffering from congenital 

insensitivity to pain.  Provided was a brief description of the patients’ injuries resulting from 

the inability to feel nociceptive pain:

All six affected individuals had never felt any pain, at any time, in any part of their 

body. Even as babies they had shown no evidence of pain appreciation. None knew 

what pain felt like, although the older individuals realized what actions should elicit 

pain (including acting as if in pain after football tackles). All had injuries to their lips 

(some requiring later plastic surgery) and/or tongue (with loss of the distal third in 

two cases), caused by biting themselves in the first 4 yr of life. All had frequent 

bruises and cuts, and most had suffered fractures or osteomyelitis, which were only 

diagnosed in retrospect because of painless limping or lack of use of a limb.83

In analyzing this case, Cox et al noted the importance of pain as a protective mechanism.  

Specifically, congenital insensitivity to pain often results in permanent injuries during 

childhood because of a failure to learn “pain-avoiding behaviors.”84  This failure resulted in 

the injuries mentioned above, often caused by the repeated aggravation of relatively minor 

injuries.  Similar symptoms and injuries were also reported in the 2007 study of a Canadian 

family suffering from CIP described previously.  The removal of nociception in laboratory 

animals is likely to result in similar problems if the animals are not properly monitored and 

kept in a suitably safe environment.  Undoubtedly such injuries have an effect on the welfare 

of the animal regardless of its ability to feel pain, although painlessness may significantly 

                                                            
83 Cox et al, 2006.
84 Ibid.
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reduce the welfare implications.  The removal of nociception has unique effects on an 

animal’s welfare, but how are we to weigh the increased occurrence of injuries with the 

significant decrease in suffering brought about by the inability to experience pain?  I will 

return to this question in considering the welfare implications of creating painless animals in 

the next chapter.  This is a problem that might be avoided altogether in an ethically ideal 

version of removing the capacity to feel pain.

Ethically Ideal Pain Removal

While the removal of nociception reflects the current state of biomedical research into 

the elimination of the capacity to feel pain in laboratory animals, it is far from an ideal 

solution.  To understand why, the role of nociception and pain must be re-examined, along 

with the goals of removing the capacity to feel pain.  

Assuming that pain is a negative experience that, all things considered, should be 

minimized as much as possible in animal experimentation, it reasonably follows that the goal 

in creating painless animals is to enhance the otherwise bleak welfare of laboratory animals 

subject to biomedical experimentation.  In other words, by removing the capacity to feel pain 

a significant source of negative welfare or suffering is removed.  Nociception removal 

achieves just such an end by eliminating an animal’s ability to experience nociceptive pain 

(which is, arguably, the most common form of pain experienced in biomedical 

experimentation); however, it is not the most ethically acceptable potential method of 

creating painless animals if increasing animal welfare is the primary concern.85

Its inferior ethical status is a result of the importance of nociception in maintaining 

homeostasis.  As mentioned earlier, nociception is responsible for signaling the organism to 

remove tissue from potentially damaging stimuli. Without nociception an organism will not 

realize it is damaging itself or being damaged, and thus the risk of disability or death is far 

greater; indeed, the relatively young deaths of some CIP patients is a harsh reminder of the 

benefits of nociception and pain.  As a result, the inhibition of nociception in laboratory 

animals creates a greater risk of self-injury, distress, and premature death compared to the 

hypothetical removal of only painful mental states (which would, in effect, leave the animal 

with a painless form of nociception).

                                                            
85 Studies involving severing the spinal cord are an exception to this claim.
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Painless nociception, a phenomenon rarely found in humans but often in “lower” 

animals, maintains the protective homeostatic function of nociception without the associated 

unpleasantness of pain.  Presumably the experience of animals with painless nociception 

would be similar to that of the paraplegic that instinctively removes her foot from a hot iron 

without feeling pain that would otherwise signal her to do so.  Given the homeostatic 

importance of nociception, and the resulting benefits to an animal’s welfare, any method of 

removing the capacity to feel pain that leaves the animal’s nociception intact is ethically 

preferable to one that removes it.  All of this seems rather intuitive, as the ethically troubling 

capacity that is meant to be removed is pain, not nociception.  Nociception in itself is not at 

all ethically troubling—in fact, it is essential to maintaining the well-being of the organism.  

While removing only the capacity to experience painful mental states is entirely 

hypothetical at this point, it is important to sketch a picture of what painless animals would 

ideally look like according to welfare concerns.  A painless animal created with this method, 

in addition to maintaining painless nociception, would presumably have the additional benefit 

of lacking neuropathic pain as well, something nociception removal fails to achieve.  This 

type of painless animal, with all of the homeostatic benefits of nociception and none of its 

painful drawbacks, is the ideal “painless animal” in the sense that a significant potential 

source of suffering is eliminated without any apparent welfare drawbacks.

In the remaining chapters, the term “painless animals” will refer to animals created 

using the currently available nociception removal method.  By limiting the dialogue to 

currently available technology I hope to ground the discussion in realistic possibilities rather 

than hypothetical extremities.  However, given that the drawbacks of nociception removal 

have already been made explicit, the following discussion should not suffer in its 

applicability to any future techniques of removing the capacity to feel pain in animals.  

Intrinsic arguments against the creation of painless animals are unlikely to be affected by 

appeals to welfare, and extrinsic arguments can factor in any pragmatic welfare differences 

evident in forthcoming pain removal techniques.  In the event that any of the arguments to be 

considered are uniquely affected by welfare concerns inherent to the nociception removal 

method, a discussion of the effect is provided.
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Chapter Three

In this chapter I explore the notion of animal welfare and how it is affected by the 

removal of the capacity to feel pain in laboratory animals.  Welfare is described in terms of 

the physical, mental, and nature satisfaction characteristics of an animal.  An analysis of the 

concept as it applies to the creation of painless animals is then offered, showing that this 

procedure is justified on welfare grounds.

It must be noted that I am conducting this ethical analysis under the assumption that 

non-human animals can feel pain and suffer.86  While some neo-Cartesian philosophers 

would deny the ability to feel pain to animals, the evidence in favor of animals having similar 

pain experiences to humans appears overwhelmingly in favor of the existence of the capacity 

to feel pain among non-human animals.  If evolutionary theory is to be believed, the 

nociceptors and central nervous system that are primarily responsible for the capacity to feel 

pain did not appear overnight in Homo sapiens, but instead developed and continue to exist in 

our non-human ancestors.  To assume that pain manifested itself miraculously in Homo 

sapiens appears quite improbable according to evolutionary theory.  Additionally, the 

aversive behaviors of non-human animals to noxious stimuli are categorically similar to those 

of Homo sapiens, with the exception of language-based communication of pain 

experiences.87  Again, it appears rather unreasonable to assume that creatures exhibiting 

identical behaviors have vastly different mental experiences when exposed to the same 

stimuli.  Granted, without a common language humans will never receive a subjective 

description of pain from non-human animals; however, existing language barriers between 

humans certainly do not call into question the ability of humans to experience pain.  If 

tomorrow a primitive civilization was discovered with an incomprehensible language, would 

we be justified in assuming that they cannot experience pain because they cannot vividly 

describe it to us?

With this clarification made, let us turn to animal welfare.

                                                            
86 See Nuffield Council, 2005 Chapters 3 and 4 for arguments on the existence of animal suffering.
87 The existence of language in animals is a philosophically rich topic which unfortunately goes beyond the 
scope of this work.  However, given the complex social interactions of many species that rival many basic 
examples of human societies, it is perplexing to assume that such social roles could be maintained without 
some form of language.  Regardless, the existence of language in animals is of little consequence to the task at 
hand.
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The Concept of Animal Welfare

In discussing the goals of pain studies I proposed that the removal of the capacity to 

feel pain from vertebrates should be pursued to benefit the welfare of laboratory animals.  

Accordingly, a great deal of the ethical analysis of this proposed procedure will make 

reference to animal welfare and its relation to pain and nociception.  Before we can proceed 

then, animal welfare must be unpacked.

Ask ten different experts what animal welfare is and you are likely to receive ten 

different answers.  Accordingly, as with pain my aim is not to provide a conclusive definition 

of animal welfare, but rather to identify the concerns that usually accompany any discussion 

of the topic.  The most widely accepted definition of animal welfare identifies three aspects 

of an animal in which its welfare is said to consist: “the state of [its] body and mind, and the 

extent to which its nature (genetic traits manifest in breed and temperament) is satisfied.”88  

An animal’s welfare can thus be determined by measures of “physiology, behavior, anatomy, 

immune system function, pathological change, growth, reproduction and longevity.”89  All of 

these measures can be said to relate to the animal’s nature or telos, an important concept that 

is discussed in greater detail in the next chapter.  Additionally, these measures allow for the 

identification of pain and distress experienced by the animal, which negatively affect an 

animal’s welfare.90  This identification of pain and distress with negative welfare is based on 

the uncontroversial assumption that pain, distress, and therefore suffering are inherently 

negative experiences and should, other things being equal, be minimized or eliminated to the 

greatest possible degree.  Pain is therefore directly related to poor welfare.

While the above definition of animal welfare may seem relatively vague, practical 

measurements can be extracted from it.  Broom and Johnson suggest the following measures 

of good welfare in animals: variety of normal behaviors displayed, extent to which strongly 

preferred behaviors can be shown, physiological indicators of pleasure, and behavioral 

indicators of pleasure.  Additionally, the following measures of poor welfare are offered: 

reduced life expectancy, reduced ability to grow or breed, body damage, disease, 

immunosuppression, physiological attempts to cope, behavioural attempts to cope, behavior 

pathology, self-narcotization, extent of behavior aversion shown, extent of suppression of 

normal behavior, and extent to which normal physiological processes and anatomical 

                                                            
88 Hewson, 2003. My brackets.
89 Broom, 1995 p. 69.
90 Ibid.
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development are prevented.91  Each of these measures suggests that animal welfare is a 

tangible concept that can be readily monitored in animals undergoing biomedical 

experimentation.

Accounts of animal welfare tend to emphasize one or more of its three aspects (body, 

mind, and nature satisfaction).  Historically, scientists and animal agriculturalists have 

identified an animal’s welfare solely with the state of its body, or physical health.92  Measures 

of productivity, endorphins, and heart rate have been used in the past to determine physical 

welfare.  Some physical approaches identify animal welfare directly with homeostasis, or 

more recently allostasis.93  While these and other physical aspects are undoubtedly important, 

focusing solely on them seems to miss a large portion of what is meant by animal welfare.  If 

animals have mental states that can lead to distress and suffering, or are able to indicate 

preferences and possess interests, then it is inexcusable not to account for these mental 

aspects in considering the animal’s welfare.  The focus solely on physical aspects indirectly 

denies the possession of mental states in animals, or at least their moral importance.  Mind-

oriented approaches attempt to correct this error by focusing on animal feelings such as fear, 

happiness, frustration, and satisfaction.  An animal’s welfare is said to consist of its feelings 

so that if an animal feels well, it has good welfare.  This relationship of feelings to welfare is 

based on the belief that animal feelings have “evolved to protect the animal’s primary 

needs.”94  Animal feelings are typically measured by observing behavior in response to 

outside stimuli or challenges posed by experimenters, which has contributed to the belief that 

all animals have behavioral needs that must be fulfilled in order to have good welfare.

These behavioral needs are typically based on an animal’s nature, telos, or its species-

specific capacities.  In response to feelings-based or mental approaches, many associate 

animal welfare solely with the ability of an animal to express its nature and full-range of 

species-specific behaviors.95  An animal’s nature is said to exist in the behaviors and 

capacities a “normal” member of its species expresses.96  This approach has benefits over the 

physical and mental approaches in that it can account for objectively negative experiences as 

being a part of good welfare, for example the loss of weight by polar bears during hibernation 

                                                            
91 Broom and Johnson, 1993 as cited in Broom, 1995 p. 71.
92 Hewson, 2003.
93 See Kortie et al, 2007.
94 Hewson, 2003.
95 Ibid.
96 Balzer et al, 2000 p. 23.
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or the fear experienced by prey animals in the presence of a predator.97  These functions are 

entirely normal and important to the survival of creatures, yet considered independently they 

would appear to indicate poor welfare.

An important distinction arises in the nature satisfaction approach to animal welfare 

between behavior expression and natural behavior expression.  Behavior expression has been 

shown to matter to animals through studies measuring an animal’s willingness to work to 

satisfy a preference.98  Objectively speaking, these studies have shown certain behaviors are 

important to animals, so their expression is important if the animal is said to flourish or 

possess good welfare.  Behavior expression is thus a valid aspect of animal welfare.  

However, it does not follow from these tests that natural behavior expression is necessarily 

part of an animal’s welfare.  If an animal’s nature or telos can be changed through genetic 

engineering, meaning that its behaviors and preferences are modified, it is not clear that this 

modified behavior expression would be any less important to the animal’s welfare than 

natural behavior expression.  This point is discussed in greater detail in the following chapter, 

as it is quite important to the enterprise of creating painless animals.

In reality, a proper definition of animal welfare will take the physical, mental, and 

natured-based aspects of welfare into account.  All of these aspects are interrelated; it is 

unlikely that an animal can express its natural behaviors if it is quite ill, or that it will “feel 

well” if its natural behaviors are frustrated through holding conditions or ill health, or that a 

physiologically healthy animal is necessarily a mentally satisfied one.  Each of these aspects 

can be scientifically measured or observed in monitoring an animal’s physiology, behavior, 

and preferences.  Given this interrelatedness of valid welfare considerations, it would be 

irresponsible not to account for the state of the mind, body, and the expression of 

nature/behaviors in addressing animal welfare.

Unfortunately, this type of inclusive definition inherently involves value-based 

weighing of the three aspects of welfare, as they can come into conflict.  Consider for 

example a mouse kept in a clean, sterile cage with one other mouse of the same sex, as is 

often the case in laboratory holding areas.  All of the physical needs of the mouse are 

provided for with ample feed, water, and veterinary care.  Unfortunately, the cage inhibits the 

mouse’s ability to express some of its natural behaviors including burrowing, natural 

reproduction, and social group interaction.  In this situation the mouse has very good welfare 

from a physical perspective, but relatively poor welfare according to a nature satisfaction 

                                                            
97 Dawkins, 2006 p. 31.
98 Consider the account of preference and price tests in Chapter 1.
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view.  Whether or not this is deemed as an ideal holding situation from a welfare perspective 

will therefore depend on the weight assigned to each aspect of an animal’s welfare.  At this 

point providing a conclusive weighing system of the three aspects of animal welfare would be 

premature; rather, in the following section I will analyze each aspect individually in 

considering the effect that removing the capacity to feel pain has on the animal’s welfare.

Animal Welfare: An Analysis

Having thus sketched the nature of animal welfare and the ideal painless animal, a 

discussion of the impact of removing the capacity to feel pain on an animal’s welfare is in 

order.  In doing so an argument will presented for the prima facie acceptability of creating 

and using painless animals based solely on concerns for animal welfare.99  In presenting this 

argument I will first show that a concern for animal welfare is apparent in the common 

morality.  I will then analyze the practical welfare implications of removing pain and 

nociception to determine if their removal will truly enhance the welfare of laboratory 

animals.  Following this section, the apparent acceptability of creating painless animals is

scrutinized with intrinsic objections.

First it must be noted that in making a prima facie argument for the acceptability of 

creating painless animals, I am assuming that the animal model is reliable in the sense that 

results of experiments involving animals can be reasonably extrapolated to human 

applications.  I am also assuming that the general goal of biomedical experiments is to benefit 

human and animal health through the development of new technologies and medicines, or 

perhaps through discovery of knowledge that leads to such advances.  In assuming these 

points, I am affirming the belief that the use of animals in biomedical experimentation is 

justified in some instances, and in these instances it would be better from a welfare 

perspective to experiment on animals that cannot feel pain.100  The motives of biomedical 

research involving animals and which instances of biomedical research are most justified are 

discussed in more detail in Chapter Four.  Ultimately, the argument being offered in this 

                                                            
99 I separate the notions of “creating” and “using” painless animals in line with a 2007 survey conducted by 
Renee M. Gardner and Alan M. Goldberg entitled “Pain-free Animals: An Acceptable Refinement?”  The survey 
results indicated a significant difference in opinions on the ethical acceptability of creating versus using 
painless animals.  Generally, creating painless animals was seen as less ethically acceptable than using them.  
This difference in opinions appears to reflect the importance of intrinsic concerns of animal integrity, dignity, 
etc that are not nearly as forceful in prohibiting the use of painless animals that already exist. 
100 This sentiment is mirrored by Rollin, 1995 p. 171.
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section does not depend on the outcome of the debate over the usage of animals in biomedical 

experimentation.  If, for example, the animal model is found to be unreliable or animals are 

granted a moral status forbidding any usage violating their rights or interests, the logic behind 

my argument will still be valid.  In assessing the ethical acceptability of creating painless 

animals I am neither affirming nor denying the validity of the animal model in biomedical 

experimentation; rather, my concern is with whether or not the welfare of laboratory animals 

is improved by removing the capacity to feel pain, and if there are intrinsic concerns not 

related to welfare that would preclude such a genetic modification.

While discussing the possible goals of creating painless animals, I argued that the 

potential welfare benefits to animals used in biomedical experimentation have largely been 

ignored by the scientific community and should become a primary concern moving forward.  

To substantiate this claim I argued that a concern for animal welfare is apparent in common 

morality, and that the removal of the capacity to feel pain would benefit the welfare of 

laboratory animals because it would remove a significant source of suffering.  In the 

following section I will provide evidence in support of both of these claims.

Evidence of the Moral Importance of Animal Welfare

A concern for animal welfare is obvious in common morality as observed through 

public action, international regulations, and the actions of ethical review boards.  In The 

Frankenstein Syndrome, Bernard Rollin suggests that the primary concern of the “new social 

ethic” is animal welfare, specifically minimizing unnecessary suffering and augmenting 

happiness in animals used for human ends.101  In the post-World War II world members of 

Western societies slowly started to identify the welfare problems inherent to animal-intensive 

practices that were otherwise beneficial to society, such as biomedical experimentation and 

modern animal agriculture.  This concern has found voice with public awareness 

organizations dedicated to promoting the interests of non-human animals, especially those 

used for human ends.  Beyond the realm of organized movements, a concern for animal 

welfare is apparent in the economic and gastronomic patterns of members of modern 

societies; a significant portion have taken to being vegetarian, free-range egg sales continue 

to increase, and the fur and cosmetic industries’ sales have struggled in the face of charges of 

                                                            
101 Quote from Rollin, 1995. Also in Rollin, 1998 p. 168.
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cruelty.102  According to Rollin, the main ethical fabric tying these movements together is a 

concern for animal welfare which arose in response to the anti-cruelty ethic, which was 

unable to effectively account for the abuses of modern animal agriculture and biomedical 

practices that largely bypass husbandry limitations in which the welfare of the animal would 

normally be directly bound to the success of the endeavor.103

Rollin’s common morality claim appears to be substantiated by the concern for animal 

welfare apparent in international law regulating biomedical experimentation and agriculture 

involving non-human animals.104 In countries with modern laws concerning the usage of 

animals in scientific procedures, including all member states of the EU, the United States, 

and New Zealand, a common concern for animal welfare is apparent.  Specifically, much of 

the legislation “states the requirement to use humane alternatives if available, defines 

minimum standards of housing and husbandry…stipulates the requirement to undertake a 

pain/benefit assessment, or incorporates regimes for the scaling of pain severity and the 

invasiveness of procedures.”105  Many countries including Canada, Sweden, Australia, New 

Zealand, and the United States require ethics review committees to enforce the stipulations 

set by their animal welfare laws for each proposed scientific procedure involving animals.106  

The concern for animal welfare is equally apparent in laws regulating the usage of animals in 

agriculture, such as the Swedish laws of the 1990s demanding that the species-specific needs 

of agricultural animals be met in their housing conditions, and the European Union’s ban on 

the usage of veal crates.107

Animal Welfare and the Creation of Painless Animals

At this point the common morality concern for animal welfare should be obvious, so 

any new technologies that perceivably threaten this welfare, such as genetic engineering, are 

likely to come under scrutiny.  Following Rollin’s line of thought, it would appear genetic 

engineering is now in a similar position to animal agriculture and biomedical experimentation 

in the middle of the twentieth century with regard to animal welfare.  To avoid the 

                                                            
102 Admittedly, not all people become vegetarian out of a concern for animal welfare; perhaps the perceived 
health benefits cause a change in diet.  However, practical experience suggests many vegetarians and vegans 
choose their diet as a result of a significant concern with subjecting animals to unnecessary suffering for mere 
gastronomic pleasure.
103 Rollin, 1995 p.176-8.
104 Ibid, p. 177.
105 Ryder, 2006 p. 92.
106 Ibid.
107 Rollin, 1995 p. 167, 177.
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unnecessary suffering caused by the latter two practices, as well as the scorn of the ethically 

aware new society, Rollin proposes the Principle of Conservation of Welfare as a prima facie

guideline to determine the ethical acceptability of proposed genetic modifications on animals

according to their welfare.  The Principle argues that a genetic modification is prima facie

acceptable if the resulting genetically modified animals are “no worse off, in terms of 

suffering,” than their parent stock due to their modification(s).108  This principle reflects the 

common morality concern for animal welfare evident both in Rollin’s argument and the 

pragmatic examples provided above.

According to Rollin’s Principle of Conversation of Welfare, the creation of 

genetically modified painless animals is not problematic in the case of biomedical 

experimentation.  Specifically, if the primary ethical problem behind using animals in 

biomedicine is the infliction of suffering, then painless animals will be better off than their 

parent stock in terms of welfare because of their inability to experience nociceptive pain.  As 

noted before, pain is one of two sources of suffering, and in the context of biomedical 

experimentation it is perhaps the most common source because of the inherently pain-

inducing nature of many experiments. For example, perhaps the worst pain is experienced by 

animals subjected to disease modeling. In disease modeling, laboratory animals are 

purposefully infected with or made prone to a human disease (or the animal equivalent) to 

study its progress and perhaps reaction to experimental therapies.  Many human diseases 

involve excruciating amounts of pain, so presumably these same diseases expressed in mice 

would cause a similar amount of pain.  If pain is taken to contribute to suffering and poor 

welfare, then by eliminating the ability to experience nociceptive pain, the welfare of 

laboratory animals immediately improves because a potential source of suffering has been 

eliminated.

While the elimination of pain as a potential source of suffering indeed improves the 

welfare of painless animals, the welfare implications of removing nociception must also be 

considered, such as an inclination for self-injury or a failure to learn avoidance of potentially 

dangerous behaviors.109  As mentioned before, nociception and pain contribute greatly to 

homeostasis, which influences the organism’s overall health.  Pain contributes to homeostasis 

by signaling the need for rest, avoidance behaviors, or attention from a social group.  By 

removing nociception the homeostasis of a laboratory animal will be affected in the sense that 

                                                            
108 Rollin, 1995 p. 179
109 This assumes that nociception removal is the proposed modification to create painless animals.  If only 
painful mental states are removed, there will be no nociception-related welfare problems to consider.
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the animal will be more prone to injury and will not rest injured limbs or learn avoidance of 

damaging behaviors.  Presumably, these potential nociceptive issues can be nullified by 

proper handling, monitoring, or habitat in the laboratory setting, and the results of the 

aforementioned studies Nav1.7-deficient mice do not identify any instances of self-injurious 

behavior or other problems brought on by reduced nociception.  Additionally, although the 

elimination of nociception brings about the potential for self-induced injury, it also 

necessarily eliminates any pain that would be experienced during experimentation.  

Therefore, the actual suffering eliminated through nociception’s nullification appears to 

greatly outweigh the potential suffering it brings about.110  This is so because even if a mouse 

displays behavior similar to children with CIP (frequent self-injurious behavior), it will not 

have any associated painful experiences.111

To further specify the prima facie acceptability of creating painless animals, let us 

consider the impact of removing nociception on each of the three aspects of animal welfare in

turn.  With regard to physical welfare, the removal of nociception has the potential to 

interrupt homeostasis, thereby negatively affecting the animal’s health.  However, this 

potential problem has not been documented in current pain studies and can theoretically be 

countered by a proper environment and handling, so the impact on the animal’s welfare is 

minor to non-existent.  Nevertheless, if injuries do occur the animal’s welfare will be 

negatively affected despite the absence of pain because its ability to physically express 

behaviors will be lessened, according to the specific injury.112  Opioids and artificial 

analgesics can block pain in unmodified animals, yet if they are physically injured their 

welfare is still said to be poor; the absence of painful sensations only improves mental 

welfare, not physical welfare.113  On the other hand, the removal of nociception will have a 

substantial benefit for the animal’s mental welfare because the painful mental states 

associated with nociception will be indirectly eliminated, thereby reducing the amount of 

suffering an animal experiences during an experiment.  Considering the debilitating effects 

pain and suffering can have on an organism’s behaviors and character, the removal of 

nociception would also benefit the animal’s welfare by allowing it to express its behaviors or 
                                                            
110 This point is bolstered by observations that, in a clinical setting, the amount of pain experienced typically 
greatly outweighs the actual or potential body damage.  See: Hervey, 1984 p. 401.
111 The mouse could still be said to suffer from distress accompanying injury.  However, distress is typically 
caused by psychological states, especially fear and anxiety.  It seems reasonable to assume then that the main 
distress associated with injury would occur in the presence of a predator, or a competing organism.  Assuming 
this is not a part of the experimental protocol, the chances of distress associated with injurious behavior are 
minimal.
112 For example, a mouse with an injured front paw will burrow less effectively or not at all.
113 Broom, 1998.
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nature when it would have otherwise been debilitated by pain.114  However, if nociception is 

taken to be an integral part of an animal’s nature, then its elimination directly harms the 

nature satisfaction aspect of the animal’s welfare.  It is not entirely clear how exactly the 

animal would be harmed in this situation, although this point is considered in more detail in 

discussing animal integrity in the next chapter.

In weighing these effects, the most neutral method is to give each aspect equal weight, 

and then to consider their severity.  Accordingly, the creation of painless animals is justified 

according to a concern for animal welfare because of the substantial benefit to mental welfare 

and minor benefit to the animal’s ability to satisfy its nature by expressing behaviors.  

Potential harms to the animal’s physical well-being detracts slightly from the overall 

justification, but until these problems are shown to exist in future studies it is far more 

reasonable to pursue major tangible benefits over minor potential harms.

The Three R’s

To ground the welfare claims made thus far even further, a discussion of the

guidelines currently used by ethical review boards in considering the welfare implications of 

proposed biomedical research will be helpful.  In reviewing these studies, many boards 

employ the Three R’s guidelines developed by William Russell and Rex Burch.115  The Three 

R’s—Replacement, Reduction, and Refinement—are employed to ensure that the least 

number of animals are used in the most ethically sound fashion only when the usage of 

animals is absolutely required.  According to the Nuffield Council on Bioethics’ report 

entitled “Ethics of Researching Involving Animals,” Replacement refers to the goal of 

replacing animals in biomedical experimentation as far as possible.  This goal can be 

achieved by using “non-animal methods as ‘advanced’ methods, as adjuncts to animal 

experiments, and as a way of avoiding animal use altogether.”116  Reduction has recently 

been defined as “the use of fewer animals in each experiment without compromising 

scientific output and the quality of biomedical research and testing, and without 

compromising animal welfare.”  Reduction is taken to prohibit using fewer animals in an 

experiment while performing more procedures per animal as a result, as this would negatively 

                                                            
114 DeGrazia, 1996 p. 48.  DeGrazia separates the notions of intrinsic disvalue of pain from instrumental 
disvalue of pain.  The latter type is what we speak of when considering the secondary effects of pain on an 
animal’s behaviors or character.
115 See: Russell WMS and Burch RL (1959) “The Principles of Humane Experimental Technique” (London: 
Methuen).
116 Nuffield Council, 2005 Section 11.1.
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affect the welfare of the animals involved.117  Finally, Refinement as originally defined by 

Russell and Burch was “any decrease in the incidence or severity of inhumane procedures 

applied to those animals which still have to be used [in experiments].”  According to the 

Nuffield Council “this definition has been modified to encompass the positive concept of 

improving welfare as well as reducing suffering, and to encompass husbandry and care as 

well as procedures.”118  Essentially, Refinement charges the authors of proposed experiments 

to search for the most humane method of experimentation possible, meaning the one that not 

only lessens animal suffering but indeed benefits the animal’s welfare as much as practically 

possible.  Importantly, each of the Three R’s is concerned with protecting animal welfare 

while maintaining the integrity of scientific results.  

While all three R’s are important in protecting the welfare of laboratory animals in 

biomedical experimentation, Refinement is of the greatest interest to the ethical permissibility 

of creating painless animals because the modern conception appears to include genetic 

modifications made to animals to improve their welfare or reduce suffering.  The Nuffield 

Council specifically mentions the reduction of pain as an important goal of Refinement 

because of its impact on the animal’s welfare and the validity of experimental results.119  

Therefore, if the welfare of laboratory animals is benefitted in the way described above, then 

the removal of the capacity to feel pain from laboratory animals fulfills the Refinement 

criteria already employed by ethics review boards around the world.  The justification of 

removing the capacity to feel pain on welfare grounds is thereby reinforced by a criterion 

commonly employed in animal research ethics.

As strong as the welfare argument sketched above is, it can be defeated if it is shown 

that an animal’s ability to express its natural, un-modified behaviors determines its welfare.  

Alternatively, it will falter if it is shown that an animal’s welfare is entirely based on the state 

of its body, which potentially suffers from the removal of nociception.  Arguing successfully 

from either perspective would require an intrinsic concern over the integrity of an animal’s

                                                            
117 Ibid, Section 12.4.
118 Ibid, Section 12.9.
119 Ibid, Sections 12.9, 12.19.  As noted by the Council, “both physical and psychological welfare…has a 
significant effect on the experimental results.”  As an example, activity of the sympathetic nervous system has 
been shown to influence the behaviors of animals and their physiological responses.  This system is reportedly 
triggered when mice experience distress, such as that caused by social isolation.  While not directly related to 
pain or nociception, this example shows that suffering experienced by laboratory animals can significantly 
influence their behavior and therefore the results of the experiment, much in the same way that chronic pain 
can debilitate a person’s behavior and destroy their character.
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unmodified nature or the intactness of its body, both of which must be of absolute value.  

Arguments of this type are considered along with other intrinsic concerns in the next chapter.
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Chapter Four

In this chapter objections to the prima facie welfare argument for the creation of 

painless animals are considered.  First, the notion that the alteration of an animal’s telos 

entails a violation of the animal’s good is considered with regard to possible justifications of 

such an alteration.  The argument that such an alteration necessarily shows disrespect for the 

animals involved is considered in the second section on virtue and humility.  The concept of 

animal integrity is suggested in discussing the public’s revulsion to the modification of 

animals to alleviate welfare concerns in practices that could be themselves modified; 

accordingly, the notion of animal integrity is scrutinized in the third section.  These three 

sections operate on the assumption that the usage of animals in biomedical experimentation is 

justified in certain instances; this assumption is challenged in a discussion of animal rights.  

Finally, the notion of humility is revisited in considering possible harms to companionship 

through a reduction of sentience that occurs in removing the capacity to feel pain from 

animals.  While each of these objections is significant in considering the permissibility of 

genetic modifications to animals in general, each has its flaws, and an inability to 

conclusively condemn the creation of painless animals for biomedical experimentation is 

shared among all.

The Alteration of Telos

While the creation of painless animals can be justified purely from welfare concerns, 

it can be argued that the very act of genetically removing a significant capacity such as 

nociception intrinsically harms the animal.  In this view an animal’s unmodified nature is of 

some inherent value, and any alterations to it harm the animal regardless of any welfare 

benefits accrued through the modification.  According to Rollin’s welfare-based account, the 

genetic removal of nociception does not constitute such an intrinsic harm.  In discussing an 

animal’s nature, Rollin speaks of telos, or “the set of needs and interests which are 

genetically based, and environmentally expressed, and which collectively constitute or define 

the “form of life” or way of living exhibited by that animal, and whose fulfillment or 

thwarting matter to the animal.”120  This definition suggests that the fulfillment or thwarting 

                                                            
120 Rollin, 1998 p. 162.  Rollin is quick to point out that telos is not necessarily based on species; rather, 
according to our empirical knowledge of a specific type of creature, we can speak intelligently of telos of
individuals, groups, or species.
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of an animal’s telos is directly related to its welfare; the former leads to happiness, while the 

latter causes suffering.121  Importantly, Rollin’s telos is “genetically based and 

environmentally expressed,” meaning that an animal’s telos can be altered through genetic 

modification leading to the alteration of behaviors or “environmental expression.”122     

At its most basic, Rollin’s telos refers to the basic needs and interests of an animal 

that must be fulfilled to say the animal possesses a good level of welfare.  While telos is a 

term originating with Aristotle, Rollin does not use the term in its complete original sense.  

Specifically, Rollin’s account of telos lacks the causal component found in its original 

Aristotelian form.  According to the Aristotle the telos of an animal causes it to be the 

individual it is; telos is therefore not merely a description of the unique needs, capacities, and 

interests of an individual animal, but also the cause for the existence of those traits and 

subsequently the animal’s ability to flourish.123  Rollin’s account lacks this causal factor, 

which is quite an important feature when considering the moral importance of telos.  

Following from Rollin’s definition, the realization of an animal’s telos is closely 

linked to its welfare.  Accordingly, in line with his Principle of Conservation of Welfare, 

Rollin proposes the Maxim to Respect Telos as a means to protect the welfare of animals: “If 

an animal has a set of needs and interests which are constitutive of its nature, then, in our 

dealings with that animal, we are obliged to not violate and to attempt to accommodate those 

interests, for violation of and failure to accommodate those interests matters to the animal.”124  

Importantly, this Maxim is concerned with respecting an existing telos; it says nothing of the 

morality of changing a telos, which is the proposed procedure in creating painless animals.  

The Maxim demands that we attempt to accommodate and not violate the needs, interests, 

and characteristics of an animal that allow it to flourish.  It is not clear then that by changing 

the animal’s needs, interests, or characteristics that we are committing a moral wrong 

according to the Maxim, because we can presumably accommodate the animal’s new telos

just as well as its former telos.  Rollin himself argues this point, although it is important to 

distinguish exactly what is proven by stating that the Maxim to Respect telos does not 

preclude altering an animal’s telos.  Specifically, the Maxim shows that altering telos through 
                                                            
121 Ibid.
122 This point is contested by Verhoog, 1992.  In holding onto Aristotle’s original causal mechanism found in 
telos, Verhoog claims it is impossible to change an animal’s telos through genetic engineering.  Verhoog 
appears to assume that telos is ascribed by some source that is not malleable by human hands, indicating 
perhaps an intangible source.  Considering the flaws revealed by modern science in most of Aristotle’s pre-
scientific accounts, as well as our burgeoning understanding of the importance of genetics in determining the 
traits of an individual, Rollin’s account of a malleable telos is the more plausible conception.
123 Holland, 1995 p. 298.
124 Rollin, 1998 p. 165.
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genetic modification is not necessarily morally wrong; however, it also does not prove that 

alterations to telos are justified.  To justify the alteration of telos inherent to the creation of 

painless animals, an appeal to an alternative principle must be made.125

Two related sources of justification are obvious.  First, the alteration of telos can be 

defended according to the motives behind its alteration.  According to this justification, if 

telos is altered to promote animal welfare, which is true in the case of painless animals, then 

the alteration is justified because the improvement of animal welfare is a morally 

praiseworthy goal.  This reason is therefore concerned with the motives behind an alteration 

of telos.  The motive of reducing animal suffering is morally commendable (or virtuous)

because common morality suggests that suffering should be reduced as much as possible, all 

things considered, given its inherently negative nature.  If the motives of an alteration are 

morally commendable, then the alteration can be defended by an appeal to the virtues 

embodied by the engineer performing the alteration.126 Aside from an appeal to virtue, the 

“goodness” of the motives here is also linked to the utility of improving animal welfare.    

According to Alan Holland, genetic manipulation is not necessarily a violation of 

telos, but rather the results of the genetic manipulation determine its acceptability.127  

Therefore, another possible justification for the alteration of telos inherent to creating 

painless animals is an appeal to the utility of the procedure, or the improvement of animal 

welfare.  As mentioned previously, the Principle of Conservation of Welfare shows the 

creation of painless animals to be justified by the improvement of welfare that will result 

from removing the capacity for pain in laboratory animals.  Practically speaking the 

elimination of the capacity for pain is always an improvement of welfare because it 

eliminates a significant source of suffering.  Preference utilitarianism states that suffering 

should be reduced, and happiness maximized, to the greatest possible degree.  Therefore, if 

an alteration to telos improves an animal’s welfare, it fulfills the basic tenets of utility and 

can be justified by an appeal to utilitarian theory.  In line with the “new social ethic” this 

justification is entirely concerned with animal welfare, and is vulnerable to legitimate 

arguments from intrinsic wrongness.

                                                            
125 The creation of painless animals is taken to be an alteration of an animal’s telos.  Specifically, animals with 
the capacity to feel pain have a need or interest to not experience pain which may interfere with their 
flourishing or the satisfaction of other interests.  By eliminating the capacity to feel pain a major interest is 
deleted, and thus the animal’s telos is altered.
126 A connection is established between motives and virtues in the next section.
127 Holland, 1995 p. 297.
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Objections to the Alteration of Telos

Not surprisingly, arguments for the intrinsic wrongness of altering an animal’s telos 

have been raised in response to Rollin’s assertions.  There are two major types of objections 

which assert that the alteration of telos is inherently morally wrong according to either (1) the 

inherent good of an animal as expressed through its natural, unaltered telos, and (2) the 

disrespect shown towards animals and nature by altering telos. 

The Inherent Value Objection

The first type of objection can be taken to make two separate claims, that the natural 

telos of any animal is as good as it can be, or more importantly that natural, unaltered telos 

has some inherent value upon which the animal’s good is based.  With regard to the former, 

Rollin notes that this type of statement is simply not true if it is taken to make a claim about 

the animal’s welfare.128  It is not difficult to imagine characteristics or behaviors that would 

improve an animal’s welfare which are not currently possessed: for example, longer legs for 

an antelope that would allow it to outrun its predators.  More importantly, evolution has 

shown that telos is not static, and that even within a species individuals that develop 

advantageous characteristics are more likely to survive and therefore possess better welfare. 

To assume that an animal’s telos is as good as it can possibly be is to deny much of 

evolutionary theory which demonstrates the importance of advantageous mutations.

In contrast to the weakness of the former claim, the proposed link between natural 

telos and an animal’s good grounds a much more interesting argument.  This point is often 

emphasized by Alan Holland and Robin Attfield in discussing the importance of natural 

behavior expression.129  According to their position as explained by Balzer et al, the good of 

an animal consists of “those functions and operations that a member of the species can 

normally perform.”130  Any reduction or inhibition of these capacities and behaviors therefore 

harms the animal’s welfare.  Presumably then, a genetic alteration to the animal’s telos that 

significantly changes one of its “normal” capacities also harms its welfare.  In specifying the 

                                                            
128 Rollin, 1998 p. 165.
129 See Holland, 1995 and Attfield, 1998.
130 Balzer et al, 2000 p. 23.



45

types of functions and operations that constitute an animal’s good, Balzer et al mention 

growth, reproduction, motion, and social capacities.131

Variations of this argument exist that instead emphasize the expression of species-

specific “functions and operations” rather than those “that a member of the species can 

normally perform.”  The Holland/Attfield argument emphasizes the capacities typically 

performed by other species members or “related mammals” to avoid the ambiguities of 

defining species and assigning them moral status which tend to plague species-specific 

arguments.132  Despite dodging these potential problems, both the original argument and its 

variations suffer from a significant questionable assumption.  

This type of argument is not asserting that all genetic engineering necessarily 

damages an animal’s welfare.  Rather, a modification is only problematic if it results in a 

phenotype with reduced capacities compared to other members of the species or related 

mammals.133  This point rests on the problematic assumption that “reduced” life is inferior to 

“natural” life.  In first proposing this type of argument, Attfield failed to explicate this 

assumption, making it equally difficult to specify where the harm to the “reduced” animal 

occurs.  Regardless of the ambiguity, I propose two possible sources of harm: (1) natural 

lives have some inherent value, so any alteration to these lives is harmful, or (2) the reduced 

creature is replacing a normal creature and can therefore be said to lead a “reduced life.”

Natural Value

The first source of harm, which assigns inherent value to “natural” lives, seems to 

assume that natural things are good and unnatural things are bad in-and-of themselves.  Apart 

from this being empirically false in terms of welfare (consider the negative effects of 

‘natural’ diseases caused by ‘natural’ bacteria), this claim is not entirely lucid regarding the 

definition of natural lives.  Are natural lives those that have not been genetically engineered?  

What of traditional agricultural methods such as cross-breeding and cross-pollination?  Also, 

if evolutionary theory is correct, competition and interaction between species forces changes.  

                                                            
131 Ibid.
132 Balzer et al, 2000 p. 23; Reiss and Straughan, 1996 p. 61-2; Rollin, 1995 p. 37-9.  Most problems relating to 
the moral status of species focus on the inability to define the term species and identify that an individual is a 
member of a particular species.  Biologists still argue over the definition of species, although it is typically 
understood to indicate (1) animals able to reproduce together, or (2) animals that look and behave similarly, 
and “share certain morphological criteria that render them distinct from other ‘species’”.  Adding to these 
problems is the fact that genetic material can be transferred between species by retroviruses or cross-
breeding, meaning that genetic species barriers are permeable.
133 Balzer et al, 2000 p. 23; Holland, 1995 p. 297.



46

It is therefore not clear why the interaction of humans with other species should be seen as 

unnatural while all other interaction is natural, considering that humans arose through the 

same process and from the same common ancestors as other species in the world.  These 

problems suggest an inherent difficulty in creating a coherent definition of ‘natural’.  

Even if a coherent definition of natural is possible, moral importance cannot be 

derived from empirical claims alone.  The first source of harm commits the naturalistic 

fallacy, also known as the is-ought problem.  According to this logical fallacy, moral claims 

cannot be derived from the natural state of being—the fact that something exists in nature 

does not logically make it good, right, or give it any moral importance.  To this end, the claim 

that natural lives possess inherent value is unsubstantiated without a supporting moral 

principle. It is not entirely clear how this principle would look, or even if such a defensible 

principle exists.  I suspect that any such principle would be hopelessly bound up in religious 

or holistic sentiment lacking normative force.

The Reduction of Capacity Principle

The second proposed source of harm relating to the reduction of capacities in 

transgenic animals is equally problematic.  According to the reduction of capacity principle

as described by Attfield and named by Holland, it is morally wrong to generate creatures with 

a lesser range of capacities where creatures with a greater range of capacities would have 

existed.134  Such a reduction detracts from the good of the animal regardless of its ability to 

feel the difference.135  The fallacy in the logic of this principle lies in the comparison of 

“reduced” life forms to “normal” life forms that may have existed in their place.  To make 

this assumption it must be true that the reduced form of life is being brought into existence to 

replace the normal form of life, which as Alan Holland points out is not necessarily true.136  

In other words, it is not necessarily true that either a “normal” or “reduced” creature must 

come into existence; rather, we can imagine that no creature at all would be brought into 

existence if the reduced creature is not created.  Therefore, if a creature would not exist 

otherwise, how can the “reduced” creature be said to actually lead a reduced life?137  It 

cannot, because a sensible comparison to a “normal” creature that would have otherwise 

necessarily existed cannot be made.  If the creature’s life is ‘reduced’ because it is less 

                                                            
134 Attfield, 1998 p. 185; Holland, 1995 p. 302.
135 Balzer et al, 2000 p. 23.
136 Holland, 1995 p. 302.
137 Ibid.
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complex than other members of its species (or the species of its parent stock), and it was not 

brought into existence in place of a ‘normal’ member of this species, then the notion that 

engineering creatures to be less complex causes them to lead a life of inferior quality needs to 

be justified before this can be a valid argument.138  Certainly if the creature’s welfare is poor 

enough that it can be said to lead a life not worth living due to alterations to its telos, then a 

moral wrong has been committed by bringing this creature into existence, but it is still not 

clear that all creatures with “reduced” capacities would have poor welfare as a result.139  

In response, Attfield suggests that “reducing capacities is ‘life-denying’ and letting 

them be is ‘life-enhancing,” meaning that a being with a greater range of capacities can 

realize a greater number of capacities, which is in itself of some value.140  This assertion 

implies that a creature’s value is directly related to its complexity, but the precise nature of 

this value is not explicated.  Indeed, this is an odd assertion when viewed from a welfare 

perspective that takes the value of a creature’s life to be tied up in its ability to express 

behaviors, the limits of which are reasonably set by its capacities, meaning that a frog would 

not be said to suffer because it cannot use language because language usage goes beyond its 

capacities.  It would appear that Attfield is again assuming that the “reduced” creature suffers 

in comparison to a “normal” creature because of the greater range of capacities in the normal 

creature, but it is not at all clear how this is a valid, value-determining comparison.  At the 

very least then, the intrinsic harm comparison between a “reduced” creature and a potential 

“normal” creature is resting on terra infirma.141

Even if the reduction of capacity principle is taken as sound, it is not necessarily 

problematic in the case of creating painless animals. While the capacity to experience pain 

will certainly be reduced or eliminated, the practical benefit of this capacity is not at all clear 

in the laboratory setting.  Laboratory animals need little to none of the survival capacities 

granted by the capacity to feel pain because their environment is so strictly controlled.  If the 

capacity being reduced is not typically expressed by an animal, then the harm committed in 

reducing it is lessened.  This point is discussed further in the section on animal integrity.

                                                            
138 Ibid, p. 303.
139 Ibid, p. 301.
140 Attfield, 1998 p. 187.
141 The reduction of capacities principle can perhaps be saved by a Kantian concern for subordinating the 
person to the states she experiences.  To this end, it would be wrong to alter an animal’s telos out of concern 
for its welfare because such an act subordinates the animal’s nature to its experienced states.  The acceptance 
of this point relies on an acceptance of basic Kantian principles, which is itself quite controversial.  See: 
Holland, 1995 p. 304-5; Attfield, 1998 p. 184.
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The Disrespect Objection

The second type of argument against the permissibility of altering telos relates to the 

disrespect shown to the animal and nature through such a procedure.  This type of disrespect 

argument is often found in holistic environmental ethics.  Essentially, the claim these 

arguments make is that altering the telos of animals to suit our ends inherently disrespects the 

animal and nature.  To ground the concept of respect, an appeal to Immanuel Kant is 

appropriate.  According to an extended form of Kant’s argument for respect, humans should 

never treat other beings (or persons, animals, subjects-of-a-life, etc) as means only; that is, 

humans should never treat animals purely instrumentally.142  Therefore, the re-examined 

claim made by disrespect arguments is that altering the telos of an animal treats it purely 

instrumentally, thereby disrespecting it.  This argument appears to be based on the 

assumption that an animal’s telos is always altered to benefit only human ends, which is 

unequivocally false.  An animal could presumably be genetically modified with resistance to 

a disease, thereby enhancing its welfare.  The same can be said of the removal of the capacity 

to feel pain in laboratory animals; although the pain brought about in a laboratory setting is 

the result of human ends, the practical benefit to the animal’s welfare is undeniable.  Further, 

even if an animal’s telos is altered for human ends, as in the case of Tracy the sheep who was 

altered to produce a pharmaceutical product in her milk, it does not necessarily follow that 

the creature has been disrespected or treated only as an instrument.143  Holland clarifies this 

point by noting that “there is a distinction between using another creature’s ends as your 

own—which is acceptable—and disregarding that other creatures ends entirely—which is 

not.”144  If an alteration can be shown to benefit both the animal and humans, then it follows 

that the animal was not treated only instrumentally, meaning Kant’s principle of respect has 

not been violated.

Although holistic concerns over respect can be grounded in Kantian principles, this 

treatment does not exhaust their applicability. While difficult to specify, holistic disrespect

arguments have an air of humility about them.  To this end disrespect arguments may have 

nothing to do with the ends of the animals involved, but instead concern themselves with the 

poor motives of the humans performing the alteration.  This type of disrespect can be based 

on an appeal to humility and virtuous motives.  What may in fact be meant by arguments 

                                                            
142 Reiss and Straughan, 1996 p. 63.  Kant himself never argued this point because he granted direct moral 
concern only to rational human beings.
143 Balzer et al, 2000 p. 24.  Balzer et al specifically say that Tracy has not had her dignity violated, which is tied 
to respect.
144 Holland, 1990 p. 172.
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about disrespect then is that the alteration of telos is morally wrong because a virtuous, 

flourishing person would demonstrate humility in approaching nature.  In the case of the 

creation of painless animals, this concern is significant enough to deserve separate treatment.

Humility, Virtue and Motives

Emotional revulsion is a common response to the creation of transgenic animals for 

human ends.145  This type of sentimentality is typically dismissed in ethics because it lacks a 

rational basis.  Cooper and Mepham, in discussing this problem, have both noted that such a 

dismissal is premature and perhaps incoherent, given the emotional basis of traditional ethical 

theories.146  Be this as it may, if emotional revulsion is to be discussed coherently it must be 

given a theoretical framework.  Virtue ethics, based on the idea that “the wrongness of 

actions might be a function of the badness of a person, and not vice versa,” seems to capture 

the common revulsion or feeling of disrespect felt in response to the idea of altering an 

animal’s telos to fit our needs.147  According to this theory, the revulsion is not directed at the 

process or animals themselves, but rather the humans that would perform such alterations, 

and the motives they possess.148  In turn, these motives and actions can be judged as either 

virtuous or vicious according to whether or not they embody virtues a good, flourishing 

human being would possess.149

Cooper identifies humility as the particular virtue lacking in the people that would 

alter an animal’s telos through genetic engineering.  Humility itself may encompass several 

virtues, but it is loosely defined not as self-effacement but as “selfless respect for reality,” the 

capacity of “letting-be,” or a person’s openness to “heed the calls that creatures and things 

make upon him.”150  Humility in this respect is the virtue of leaving things alone to their own 

                                                            
145 Rollin, 1995 and 1998 suggests the alternative term “aesthetic revulsion.”
146 For example, utilitarianism is based on the assumption that suffering is, other things being equal, inherently 
bad and to be minimized. The justification for classifying suffering as bad is the emotional response felt 
towards it.  See: Cooper, 1998; Mepham, 2000.
147 Cooper, 1998 p. 151. Cooper argues for the link between emotional revulsion and virtue ethics effectively.
148 Rollin notes that the moral failings of scientists may not be their fault because modern society fails to 
properly educate scientists and citizens regarding the morality and social effects of science and technology. 
See: Rollin, 1995 p. 31
149 Admittedly, virtue ethics suffers from several weaknesses, including the precise nature and types of virtues.  
While these weaknesses are important, this is not the forum in which to address them.  For the sake of 
argument I assume that certain actions can be classified as virtuous according to their motives.  I will then 
precede to list the virtues they are said to embody.  The use of virtue here is meant to describe motives that 
are generally taken to be good.
150 Cooper, 1998 p. 153.
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endeavors, as opposed to commodifying all aspects of life and the world for human benefit.  

Cooper notes that a lack of humility is evident in charges made against genetic engineers, 

accusing them of being Frankensteins, playing God, or committing sacrilege.151  Importantly, 

Cooper associates humility with the violation of animal integrity, meaning that descriptions 

of violations of animal integrity are actually referring to a lack of humility in the bioengineers 

that committed the violation.152  Humility is held to have a special place in virtue ethics 

because it describes the ability to look past one’s personal desires and benefits, and to take 

these aspects of other creatures seriously.153  It is therefore said to be at the basis of many 

other virtues, and of utmost importance in the experts directing the progress of science and 

technology.

It is not difficult to see how humility may be lacking in humans advocating the 

alteration of telos for human benefit.  However, to substantiate this claim humility must be 

translated into terms that can be employed in an analysis.  Perhaps then an effective way to 

utilize humility in analyzing the virtue of creating painless animals is to speak of the 

necessity of actions, where necessity is taken to indicate a balance between humility and 

competing costs, benefits, and virtues.  For example, the creation of painless animals may be 

necessary because of the substantial welfare benefits even though the act of interfering with 

an animal’s genetic makeup itself demonstrates a lack of humility.  Alternatively, force-

feeding rats a new window cleaning product to test its toxicity upon ingestion would not be 

necessary because the minor benefits gained from such a test would not justify the lack of 

humility evident in purposefully poisoning animals.154  

For the sake of specifying this concept, reflect on an example of necessity in common 

morality.  Many people find genetic modification of animals to suit human ends revolting if it 

is obvious that the practice itself, rather than the animal, could be refined.  Consider the 

practice of intensive animal agriculture: significant pain and suffering is inflicted on millions 

of cattle, poultry, and swine because the agricultural business itself has demonstrated a 

greater concern for cost efficiency than animal welfare.155  Genetic modifications similar to 

the creation of painless laboratory animals meant to reduce the pain and suffering 

                                                            
151 Ibid.
152 Ibid, p. 154.
153 Ibid, p. 153.
154 For the sake of argument, assume that other effective window cleaning products already exist, and so the 
only benefit derived from such a test would be assuring the safety of a new, but entirely inessential product.
155 I mention animal agriculture specifically because it is the most publicized and problematic example of 
subordinating animals to human needs.  Additionally, knowledge regarding refinements of the practice not 
involving genetic engineering is common in the public sphere.
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experienced by agriculturally reared animals (such as bovine ‘Down’s syndrome’) have been 

hypothetically proposed and largely rejected by ethicists and the public alike.156  If necessity 

is at the source of public revulsion, then this rejection is based on the realization that the 

practices causing suffering rather than the animals can be refined to reduce the amount of 

suffering entailed.  In other words, the public believes that we can alter the practice to 

eliminate the same welfare concerns that would be eliminated through a proposed genetic 

modification, and that we should pursue these refinements before even considering the 

modification; in short, the modification is not necessary.157  This belief appears to be based 

on the claim that something about animals which would be violated through genetic 

modification is more important than the benefits gained by not refining a welfare-impairing 

practice.  In this vein Ortiz believes “it is morally problematic to change the animal to fit the 

environment when the change involves giving up the goods that are necessary for the good 

life of the animal.”158  Surely this claim can be substantiated by appeals to animal integrity, 

aesthetics, or welfare, but to limit ourselves to these possibilities would miss a significant 

shade of meaning of ‘necessity’ concerning motives.

If necessity is taken to represent a balance between the virtues of an actor and the 

costs/benefits of a particular action, then the motives behind an action must be taken into 

account to determine an action’s necessity because motives are a direct representation of the 

virtues or vices possessed by the actor.  It is difficult to imagine any other way in which the 

virtues of a person can be known.  Consider the classic example of a son that takes his dying 

mother off life support to prevent her further suffering.  In this situation the son is 

demonstrating many virtues, especially compassion, which is made obvious by his altruistic 

motive.  Now consider the same son performing the same action, except he does so not to 

spare his mother further harm, but to gain access to her inheritance more quickly than if she 

had been kept on life support.  Here the son is demonstrating a lack of virtue, and the vice of 

greed.  In this situation the son commits the same action but with different motives and as a 

result is seen as a vicious rather than virtuous person.

In considering the creation of painless animals through genetic modification, we must

therefore address the motives behind this violation of an animal’s integrity or ends to 

determine if it is necessary and thereby representative of the actions of a flourishing, virtuous 

human being.  Two primary motives are easily identifiable from the goals of such a 
                                                            
156 Holland, 1990 p. 167.
157 The alteration of a practice or environment prior to altering an animal is in line with the Three R’s criteria.  
Specifically, it would fulfill the Refinement and Reduction criteria.
158 Ortiz, 2004 p. 114.
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modification, which in turn are supported by a more general motive of biomedical 

experimentation involving animals.  First, the creation of painless animals seeks to (1) 

improve the welfare of animals involved in biomedical experimentation and (2) improve 

human understanding of the pain mechanism.  These motives are justified by the more 

general motives of biomedical experimentation, which is the improvement of (3) human and 

animal health and welfare.  Notably, the virtue of the latter two of these motives relies on the 

validity of the animal model in extrapolating results to human beings, and the assumption that 

the usage of animals in biomedical experimentation is justified.159

Motive (1) does not need much in the way of argument to show that it is virtuous, 

thereby increasing the necessity of the creation of painless animals.  The arguments presented 

in the analysis of animal welfare as it applies to painless animals demonstrate that welfare 

will in fact improve by removing the capacity for pain.  Therefore, a simple reminder that, 

other things being equal, minimizing suffering in the world is a virtuous motive is all that is 

needed.  Improvement of animal welfare certainly reduces the suffering experienced by 

animals, so it is a virtuous motive.

Motives (2) and (3) also need little justification to be seen as virtuous.  Both motives 

embody virtues related to the goals of medicine including compassion, integrity, and 

humaneness.  In general, medicine is seen as a virtuous pursuit because its goal is the 

improvement and prolongation of life, whether in humans or animals.  According to the 

principle mentioned above medical pursuits are virtuous because they seek to reduce 

suffering.  Therefore, if medical pursuits are seen as virtuous, then so are motives related to 

medical pursuits in other fields such as genetic engineering.

It could of course be argued that animal experimentation and genetic engineering are 

not in themselves virtuous pursuits, and the creation of painless animals would only make 

this problematic act appear more acceptable.  It is obvious by now that the practitioners of all 

forms of genetic engineering and animal experimentation lack or devalue humility, in the 

sense that they necessarily violate the animal’s integrity or ends for the sake of some other 

goal.  This point is substantiated by the public’s reluctance to modify animals before 

modifying practices in addressing welfare concerns.  However, it is commonly acknowledged 

even by animal rights activists that humans lose more in dying than animals, so the medical 

                                                            
159 The former assumption is too broad to discuss in this work, while the latter will be briefly addressed later in 
this section and the section on animal rights.  Even if either of these assumptions is proven false, my argument 
is not disproven.  Rather, the motives I discuss as virtuous will merely be seen as misguided.



53

goal of saving human lives at the cost of animal lives may in fact be virtuous.160  This belief 

in the greater loss entailed by human death suggests the necessity of genetic engineering and 

animal experimentation that is used to improve medical knowledge or practice.

While the motives behind many biomedical experiments including the creation of 

painless animals appear to be vindicated, certainly not all studies have such altruistic motives.  

Specifically, in order for an experiment’s motives to be virtuous, its goal must be directly 

related to the improvement of medical knowledge or the development of a new medical 

therapy.  Additionally, in line with the first motive concerning welfare, the experiment must 

meet the Replacement, Refinement, and Reduction criteria mentioned previously to assure 

that the usage of animals is as ethically sound as possible, and absolutely necessary to 

achieve the desired end.  Experiments related to the development of copy-cat medications or 

frivolous consumer products (such as re-branded cleaning products or cosmetics) would fail 

to meet these criteria because their motives and goals do not meet the virtuous standards of 

necessity.  In opposition to these types of experiments the creation of painless animals 

appears particularly virtuous or necessary because its motives relate to both medical progress 

and the improvement of animal welfare, and because they fall in line with the Three R’s 

criteria, particularly Refinement.

Additionally, the motives of the creation of painless animals for biomedical 

experimentation appear especially virtuous when compared to similar procedures proposed

for agricultural purposes.  In agriculture the creation of genetically decerebrate animals or 

animal microencephalic lumps (AMLs) and painless animals has been proposed to much 

ethical scorn.161  The motives of these procedures are to improve animal welfare, but this 

improvement is only potentially necessary because of a reluctance to modify the practices 

rather than the animals.  Considering that animal welfare almost universally improves in 

agriculture at the cost of productivity and efficiency, this reluctance is likely motivated by 

profitability concerns.162  Without the virtuous grounding enjoyed by the creation of painless 

animals due to the motives behind it, these proposed creations appear particularly vicious; the 

public’s revulsion at such ideas, often attributed to aesthetic concerns or the belief that 

                                                            
160 DeGrazia, 1996 p. 48.
161 An animal microencephalic lump is an animal that has no experiences, consciousness, or sentience.  The 
term is used in comparison with anencephalic infants, which are human babies born with no upper brain, 
meaning they lack consciousness and experiential welfare.
162 Evidence for this assertion is obvious in considering the conditions of most animals reared in intensive 
agricultural settings, such as battery cages, veal crates, and cattle stalls.  The less space an animal takes up, the 
greater number of animals can be reared in a given space; however, it is also true that cramped or crowded 
holding conditions lead to greater problems of welfare.
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practices can be modified before animals especially when profit is the main motivation, 

confirms this perceived viciousness.163164  

So, in all, is the creation of painless animals necessary and representative of the 

actions of a virtuous, flourishing human being?  It would appear so, as the lack of humility 

evident in such an intervention is balanced by significant benefits to medical knowledge, 

practice, and animal welfare.  The creation of painless animals is necessary in the sense that, 

considering the significant benefits, humility does not prevent us from creating such beings.  

To say that we are morally required to create such beings is an entirely different claim 

requiring an appeal to moral consistency.  Such a claim is made in the final section of this 

work, which discusses the normative conclusions drawn from this ethical analysis.

In the next section, the notion of animal integrity will be explored.  Animal integrity 

may be the “something” about animals that the public is presumably valuing in favoring the 

modification of a practice over the modification of animals to alleviate problems of welfare.  

As such, its discussion is important in substantiating the arguments from virtue and humility 

made above.

Animal Integrity

As important as arguments from welfare and virtue are, they do not completely 

exhaust the possible harms inflicted on an animal through the removal of its ability to feel 

pain.  Largely in response to their permissibility on welfare grounds, many contemporary 

writers have attempted to rebut the permissibility of genetic engineering involving animals by 

appealing to the intrinsic wrongness of the process.  These accounts typically challenge 

welfare conclusions by appealing to animal integrity, which stresses that there may be moral 

reasons to “abstain from interfering with the lives of animals” even when their welfare would 

not be affected. 165  In short, these writers believe that the alteration of an animal’s telos 

necessarily infringes upon its integrity.166

                                                            
163 I am claiming here that profitability is not a virtuous motive when pursued by violating an animal’s good or 
integrity, especially in an act as wasteful and inefficient as modern animal agriculture.  Compare this assertion 
to the common morality concern over pursuing profits at the sake of human welfare.  Both claims are 
categorically similar in terms of the goods at stake, so both pursuits of profitability appear quite morally 
bankrupt.
164 See Rollin, 1995, Chapter 3.
165 Heeger, 1997 p. 246.
166 Ortiz, 2004 p. 96
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Unfortunately, animal integrity suffers from some conceptual ambiguity in 

contemporary philosophy.167  However, most accounts in recent literature share the same 

major premises, thereby making a coherent analysis possible.  Robert Heeger’s account of 

animal integrity is the most cogent representation of the concerns typically expressed by 

animal dignity or integrity authors, so I will mainly consider his account.168

To start, the majority of accounts of animal integrity assume that animals, like 

humans, have “a good of their own” and “interests.”169  To speak of “a good of their own” is 

to recognize that animals have natural ends or purposes which they attempt to fulfill when 

left alone.  Animals thus retain a capacity for “self-determination” or “self-renewal”; when 

left alone, an animal will make use of its species-specific capacities to best adapt to its 

environment. The fulfillment of these ends or purposes can be said to matter to the animal, as 

it leads to flourishing or languishing, health or illness.  The precise nature of the “good” of an 

animal depends upon its species and specific characteristics, but overall it can be related to its 

flourishing through the employment of its characteristics in fulfilling its ends and purposes.170  

Animals are said to possess “interests” that are directly related to their good.  Like humans, 

animals can be said to have interests because “something can be harmful or profitable to 

them, in the sense that it makes a difference for their possibilities.”171  In this sense an interest 

is anything that contributes to the animal’s good; the animal can be said to be better or worse 

off depending on its interests being fulfilled.  Animals thus have interests because they have a 

good.

On most accounts, the possession of a good or interests is cause for attributing moral 

standing to an organism.  However, to bridge the is-ought gap, an argument must be offered 

for the moral relevancy of the possession of a good or interests.172  First, if morality is to be 

understood as a concern for interests, then an impartial moral viewpoint requires that all 

interests of the same nature be considered.173  To assign greater weight to the interests of a 

certain party prior to conducting a moral evaluation, an argument must be offered as to why 

                                                            
167 The term “animal dignity” is used by some authors instead of animal integrity.  These authors mean to 
present animal dignity as a separate concept, but on closer scrutiny the two concepts are almost identical; as 
much variation exists between accounts of animal integrity as it does between animal integrity and animal 
dignity. I will consider these terms jointly under the heading of animal integrity for clarity’s sake.
168 Heeger’s account is taken from Heeger, 1997.
169 This definition of “good” and “interests” is taken directly from Heeger, 1997 p. 247, but is reflected in other 
accounts of animal dignity and integrity.
170 Ibid.
171 Ibid.
172 The following two points are informed by Heeger, 1997 p. 248.
173 I am assuming that an impartial moral viewpoint is to be valued.  Communitarian concerns can be raised 
against this point, but this is not the forum in which to discuss them.



56

only the interests of that party (i.e. humans) are relevant, despite the categorical similarity to 

interests of other parties (i.e. animals).  Certainly the interests of one party may outweigh the 

interests of another once a moral calculation is performed, but to exclude a certain party’s 

categorically similar interests from the moral calculus requires a significant, and I believe 

impossibly biased, argument.174  Second, the possession of a good implies that animals 

possess inherent worth, and on most accounts all beings with inherent worth possess moral 

standing.  A similar point can be made about humans: because humans can be harmed or 

benefited by certain states, they have a good of their own and therefore possess inherent 

worth, thereby possessing moral standing.  If animals have the same type of capacity (i.e. a 

good), then they must also have inherent worth.175176  In arguing that animals possess inherent 

worth, we must consider the precise nature of the resulting moral standing.  According to 

Heeger, moral standing implies moral respect; that is, an animal’s interests are due respect if 

the animal is worthy of moral consideration.177

With the basis for moral standing specified, we can now turn to the content of animal 

integrity.  Most accounts of the integrity of animals share three major premises: an animal’s 

integrity consists of its (1) bodily intactness, (2) the ability to fulfill species-specific 

capacities constituting the animal’s good, and (3) the ability to maintain itself in a suitable 

environment.178  All three of these points relate directly to the maintenance of the animal’s 

good through non-interference with its species-specific capacities.  Premise (1) is necessary 

to focus animal integrity on the organism rather than its states; without a regard for bodily 

intactness, it would appear that it is not the organism that possesses inherent worth, but rather 

its abilities to survive and flourish.  Premise (2) refers to the species-specific needs of the 

animal to realize its good, or to flourish.  Premise (3) is directly related to premise (2) in that 

the animal’s ability to sustain itself in an appropriate environment is dependent upon its 

species-specific capacities which have evolved in response to that environment.  These 

premises are taken to constitute valid moral claims when combined with a proper moral 

                                                            
174 For a definition of categorically similar interests see DeGrazia, 1996 p. 47.
175 This is not to say that animals are equally morally valuable to humans.  A hierarchy of value can still exist.  
Inherent worth here only establishes the right to moral consideration.
176 This point is argued at length by Taylor, 1986.  This is not the forum to address such a philosophically rich 
concept.
177 Heeger, 1997 p. 248.
178 See:  Heeger, 1997 p. 249; Bovenkerk et al, 2002 p. 17, 21; Ortiz, 2004 p. 103-4, 110-1; Balzer et al, 2000 p. 
23.
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guide-to-action such as the arguments offered above regarding the moral relevancy of the 

“good of their own” or interests of animals.179  

The Principle to Respect the Integrity of Animals

With these three basic premises Robert Heeger has specified a principle to respect the 

integrity of animals which identifies three duties humans owe to animals on account of their 

integrity.  Namely, we must refrain “(1) from attacking the intact body of animals, (2) from 

threatening the achievement of the ends and purposes characteristic of them, and (3) from 

depriving them of the capacity to maintain themselves in an environment appropriate to 

them.”180  Thus, by combining the notions of “a good of its own” and “interests” with an 

impartial moral viewpoint and the notion of inherent worth, three duties are specified which 

must be fulfilled in order to respect the integrity of an animal.  Each of these duties will be

considered in turn to determine if the creation of painless animals violates the principle to 

respect the integrity of animals.  However, a few concerns must first be addressed.

It must be noted that animal integrity can have two distinct meanings, one in which it 

constitutes the animal’s welfare and one in which it can come into conflict with the animal’s 

welfare.181   In addressing the welfare perspective above I have exhausted any possible 

benefits a welfare-based integrity account can offer, as this type of animal integrity is the 

same as welfare concerns regarding the expression of an animal’s nature or telos. I will 

therefore explore the notion that an animal’s integrity can conflict directly with its welfare.  

This approach appears to be favored by Heeger who notes that animal integrity is concerned 

with the principle of non-interference, which goes beyond the welfare-based duties of non-

maleficence.182  The fact that integrity and welfare can conflict becomes clear when 

considering the moral permissibility of the type of genetic modifications suggested by Rollin 

such as removing the urge to nest from chickens.183  Presumably, by removing this feature the 

chicken’s welfare will improve because it will have one less interest being denied by its 

environment, yet the removal of this urge would be in clear violation of the chicken’s 

integrity.  As will soon be argued, the integrity of laboratory animals conflicts with the 

proposed welfare improvements resulting from removing the capacity to feel pain.  It 

                                                            
179 Heeger, 1997 p. 250.
180 Ibid, p. 249.
181 Ortiz, 2004 p. 112.
182 Heeger, 1994 p. 246.
183 Rollin, 1995; Rollin, 1998.
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therefore seems appropriate to primarily address a version of animal integrity that is separate 

from welfare concerns.

Another concern exists with regard to duties (2) and (3), according to which it would 

appear that species-specific capacities have some objective value.  These capacities are seen 

as valuable because their fulfillment promotes the good of the animal.  While the objective 

value of the fulfillment of capacities relating to an animal’s good is a relatively 

uncontroversial point, the fact that the capacities in question must be species-specific is 

problematic when considering the creation of transgenic animals such as painless mice. This 

point suffers from the same problems as the “natural value” argument addressed in the 

previous section, namely that species-specific capacities are not automatically morally 

valuable just from their mere existence because ought cannot be derived from is. Therefore, it 

is not clear that an animal’s altered capacities are any less valuable than its ‘natural’, species-

specific capacities.  If it is claimed that an animal’s integrity is violated when its telos is 

altered, then this claim cannot rest on the problematic claim that unaltered species-specific 

capacities have some natural value.

Accounts of animal integrity differ on another major point: the weight of integrity in 

making moral judgments.  According to some, integrity is an absolute value that cannot be 

weighed against other moral concerns; much like human dignity, it is taken to be a trump 

card in ethical deliberation.  However, given the wildly impractical consequences of holding 

such a view, animal integrity is typically held to be of only prima facie importance, leaving 

open the opportunity that it may be outweighed by other moral concerns in ethical 

deliberation, such as utility, welfare, etc.  If integrity is taken to be an absolute value, 

presumably all human interactions with plants and animals that violate their good would be 

impermissible.  Plants and animals could no longer be used for food or scientific 

experimentation, trees could no longer be used for building materials or paper; even the 

swatting of a fly would be a morally abhorrent act.  In addition to these implausible results, it 

is difficult to see how integrity can be of absolute value if the same action can be said to (not) 

violate integrity according to its motives.  This claim will be substantiated by the discussion 

of therapeutic tail-docking and animal integrity below.  The fact that motives can influence 

whether or not integrity is violated suggests rather that integrity is always violated by certain 

actions, for example tail-docking, but through a process of weighing costs and benefits it is 

determined to be a justified violation of integrity.  Given the pragmatic implausibility of 

holding animal integrity as an absolute value that cannot be violated or weighed against other 
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moral concerns for any reason, as well as the inherent flaws of this view, I will concern 

myself only with accounts that assign animal integrity limited, weighted value.184  

With animal integrity thus specified, would it be morally problematic according to 

this account to create painless animals for use in biomedical experimentation?  Let us 

consider each duty raised by the principle to respect the integrity of animals in turn with 

regard to the creation of painless animals.

Application of the Principle’s Duties

With regard to point (1), bodily intactness appears to be an entirely subjective 

criterion which can be justifiably violated.  While an organism can be “intact” on a biological 

level (meaning its body is whole, or unchanged by humans), whether or not this intactness is 

of moral concern appears to rely on the motives of proposed bodily invasions.  As noted by 

both Heeger and Bovenkerk et al, therapeutic violations of the bodily intactness of an animal 

are not typically held to violate an animal’s integrity because of the motives of the 

procedure.185  According to these authors, if the good of the animal is promoted through a 

violation of bodily intactness, such as therapeutic tail docking, the animal’s integrity is not 

violated (or, perhaps, is justifiably violated).186  This point is crucial in specifying the nature 

of bodily intactness with regard to integrity.  If it is sensible to speak of justified violations of 

bodily intactness (and thus, integrity), then it would appear that bodily intactness is not an 

absolute, objective good and can rather be weighed against other moral concerns, such as 

health and welfare in the case of therapeutic tail-docking.  Presumably, the creation of 

painless animals counts as a justified, therapeutic violation of bodily intactness.  In creating 

painless animals a bodily capacity (nociception) is eliminated to improve the welfare of the 

animal, thus qualifying the genetic modification leading to nociception’s elimination as a 

therapeutic intervention.187  Therefore, if my argument on the improved welfare of painless 

laboratory animals withstands both logical and empirical scrutiny, it would appear that the 

creation of painless animals does not violate the first duty of the principle to respect the 

integrity of animals.

                                                            
184 While it is possible to hold that animal integrity is of absolute value, considering that even respect for 
human dignity has its practical limits in the treatment of humans, a radical overhaul of common morality 
would be required to assign animal integrity such an important role in ethical deliberation.  I therefore do not 
consider it a realistic possibility outside of the theoretical realm.
185 Bovenkerk, 2002 p. 16-8, Heeger, 1997 p. 249.
186 The notion of justifiable violations of animal integrity is attributable to Ortiz, 2004.
187 I understand “therapeutic intervention” to mean a medical intervention meant to alleviate current or 
potential pain or suffering.
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This therapeutic classification is not immune to criticism.  Perhaps the most glaring 

problem is the source of the animal’s suffering that is sought to be eliminated through genetic 

modification.  Specifically, while the creation of painless animals is undoubtedly therapeutic 

in the sense that it reduces suffering, it is nonetheless problematic to qualify it as therapeutic 

because the animals would not face such suffering if they were not being used for human 

ends in biomedical experimentation.  This criticism hints at the types of issues explored in the 

previous section.  Since it was concluded that subjecting animals to biomedical 

experimentation is a necessary, virtuous act if medical goals are being pursued, the 

elimination of nociception can be qualified as therapeutic.  

Perhaps of greater concern to the permissibility of creating painless animals are duties

(2) and (3) of the principle to respect the integrity of animals: that humans should refrain (2) 

“from threatening the achievement of the ends and purposes characteristic of [animals]” and 

“from depriving them of the capacity to maintain themselves in an environment appropriate 

to them.”  These two points are linked because of the implications of removing the capacity 

to feel pain related to the animal’s ability to survive and flourish in an appropriate 

environment.  Before discussing these implications, it seems necessary to reiterate that I am 

attempting to separate the ethical permissibility of creating painless animals from that of 

genetic engineering and biomedical experimentation involving animals in general.  This 

consideration is especially important in examining point (2), as many of the “ends and 

purposes characteristic” of laboratory animals are undoubtedly threatened and denied through 

their holding conditions and treatment during experimentation.  Therefore, they are not 

explicitly threatened by the removal of the capacity to feel pain.  Such problems belong in the 

debate over the permissibility of biomedical experimentation involving animals in general, so 

they are not my concern; here, my aim is to identify what, if anything, is ethically unique 

about removing the capacity to feel pain from laboratory animals with regard to interfering in 

their achievement of the ends and purposes that promote their good.

With this caveat in mind, is the removal of the capacity to feel pain uniquely troubling 

with regard to points (2) and (3)?  Pain and nociception grant the organism great benefits in 

surviving through noxious stimuli avoidance, behavior modification, and an aversion to 

predators.  Animals lacking in these important survival attributes would presumably have a 

greater difficulty surviving in appropriate environments rife with predators and other hazards.  

For example, as the accounts of humans suffering from congenital insensitivity to pain have 

shown, relatively minor injuries can quickly become severe and even life threatening if the 

damaged tissues are not allowed to heal.  Nociceptive signals cause the organism to rest or 
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protect its damaged tissues so that they may heal, so without this crucial survival ability or a 

social network of care to replace it (as seen in humans), a painless animal would presumably 

have far greater difficulty surviving in the wild.  If an animal’s good is hurt through death 

(which seems plausible), then the predictably shortened life spans of painless animals would 

constitute a harm to the animal’s good and, therefore, its integrity.  Even if death does not 

harm an animal’s good, the increased frequency of (severe) injuries resulting from a lack of 

nociception would interfere with the animal fulfilling other ends and purposes characteristic 

of its good that are dependent upon physical health, for example reproduction, nesting, 

feeding, and social interaction.188  The removal of the capacity to feel pain would thus 

directly interfere with the animal achieving ends and purposes characteristic of its good.

A possible counter-argument to this position is that such concerns are irrelevant, 

because they depend upon “the wild” (i.e. any area outside of a laboratory holding facility) 

being the appropriate environment of the animals involved, which it clearly is not because 

these animals never leave the laboratory.  Additionally, because the holding conditions of 

laboratory animals are so tightly controlled, most if not all will never be exposed to the type 

of dangerous environment described above; therefore, their inability to effectively pursue 

their good in such an environment is irrelevant.  There are two points to consider in response.  

First, although the holding conditions of laboratory animals are relatively safe, the increased 

likelihood of exacerbation of minor injuries inherent to the elimination of nociception

remains a concern because no holding environment, no matter how safe, can prevent all 

injuries.  Also, many experiments inflict tissue damage on the animals involved.  Therefore, 

without a nociceptive signal to allow the damaged tissue to heal, the likelihood of 

aggravating experimentally induced injuries also remains, regardless of environment.

Second, this counter-argument relies on a dubious connection between the 

domestication of animals and an alteration of their appropriate environment.  How is one to 

define the appropriate environment of a domesticated species?189  Is it the environment in 

which its ancestors or parent stock can be found in the wild?  Or perhaps one in which the 

animal can fulfill a maximum number of capacities, ends and purposes related to its good?  

Or is it the environment in which the species or breed is most commonly found, such as 

                                                            
188 As noted by Clark, 1994, injuries themselves harm the good of an animal, regardless of any suffering or 
interest frustration the animal may experience.  This suggests that the increased likelihood of injuries present 
in painless animals would violate integrity, regardless of its interference with other ends or purposes.
189 Domesticated here means any animal commonly used by humans for practical benefits such as 
companionship, agriculture, or research.  This usage does not imply anything regarding the behaviors, natural 
environment, or ability to survive in the wild of the animal.
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enclosed agricultural warehouses for dairy cows or laboratory cages for transgenic mice?190  

The counter-argument appears to endorse the third option which is initially counter-intuitive.  

To assume that the appropriate environment of an animal is the one in which humans most 

often put it is to deny the ability in animals to pursue their own good.  Whether or not an 

animal is in its most appropriate environment can be determined by observing its behavior in 

different environments.  For example, if a mouse is seen attempting to nest or burrow in a 

cage in which it is unable to do so, the cage would be less fit to fulfill those particular ends 

and purposes of the mouse than, say, a field.  By observing behavior in multiple 

environments (or even by allowing the mouse to choose among several environments, as has 

been done in determining the dry run preferences of egg-laying hens) the appropriate 

environment for an animal can be determined, if the appropriate environment is understood as 

one in which the animal is free to pursue its good to the greatest degree.  However, such 

methods seem intuitively unnecessary.  Animals evolve in response to environmental 

challenges.  Accordingly, the appropriate environment for an animal is the one to which it has 

adapted and honed its species-specific capacities.  Therefore, the most appropriate 

environment for an animal is usually its environment prior to domestication, or the 

environment in which its non-domesticated cousins or ancestors are found.  Barring 

significant rapid changes in telos through intensive domestication or genetic modification, an 

animal’s most appropriate environment is wherever it has adapted to in the wild.

So does the creation of painless animals violate the three duties of the principle to 

respect the integrity of animals?  Absolutely.  But we should be hesitant in assigning 

significant moral weight to this violation of animal integrity.  Consider that animal integrity, 

unlike human dignity, is only prima facie morally important and must be weighed against 

other relevant moral concerns such as human and animal welfare.  To aid in this weighing, it 

is helpful to consider a gradation of violations.  Specifically, a violation of animal integrity 

becomes morally worse in direct relation to how many and how severely the duties of the 

principle to respect the integrity of animals are violated.  For example, a procedure that 

prevents animals from pursuing a basic end such as natural reproduction (say by castration) 

would constitute a greater violation of animal integrity than say, tail-docking, because the 

former violates all three duties while the latter is only a violation of bodily intactness.  

Violations that eliminate or impair one or more functions of an animal used to frequently 

                                                            
190 Similar questions could be raised regarding the natural environment of laboratory animals.  However, 
naturalness does not logically entail moral importance.  This is-ought fallacy will be explored in last section of 
this chapter.
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pursue its ends in an appropriate environment are the most severe; to use the example above, 

creating a pig so large that it is unable to move, reproduce naturally, or perform any 

necessary survival functions would be far worse than castration and tail-docking.  A precise 

table of gradation is not necessary for the discussion at hand so long as it is understood that 

violations of animal integrity differ in moral weight according to their severity, and that they 

can be weighed against other moral concerns.

How severe then is the violation of integrity inherent to creating painless animals?  As 

mentioned above, removing the capacity to feel pain creates potential survival problems in 

environments with predators and other hazards.  Assuming that survival capacities are the 

most important in guaranteeing the continued satisfaction of any/all of the animal’s ends, the 

removal of pain appears to be a severe violation of animal integrity.  Damning as this may 

appear to the entire painless animal enterprise, we must remember that this severe violation 

of animal integrity must be weighed against the improvement of the laboratory animal’s 

welfare inherent to removing the capacity to feel pain.  To aid in this weighing, an appeal to 

laboratory conditions and ends satisfaction is necessary.  

Given the controlled nature of the laboratory environment, the survival capacities 

damaged by removing the capacity to feel pain are rarely if ever used in the laboratory 

(including all three stages of a laboratory animal’s life:  pre-experiment holding, 

experimentation, and post-experiment euthanasia).  If these survival capacities related to pain 

are rarely used, the weight of the violation of animal integrity lessens significantly.  Pain has 

minimal positive value for the good of laboratory animals given their relatively safe holding 

conditions, but it certainly has significant negative value in terms of their welfare.  Therefore, 

while the removal of the capacity to feel pain would be a devastating violation of animal 

integrity for an animal in “the wild” because of the associated survival problems, the same 

procedure for an animal kept in a well-regulated, safe environment constitutes a far less 

severe violation of integrity because it will not cause any survival problems.  An analogy here 

is obvious between laboratory mice and children suffering from congenital insensitivity to 

pain; both the former and the latter have safe environments and support systems to replace 

the functionality of the survival capacities lost along with the inability to feel pain.  While the 

removal of the capacity to feel pain most certainly violates integrity, it is not a severe 

violation because there are only minor practical consequences for the animal’s good.

This and each of the previous objections have been based on the assumption that the 

usage of animals in biomedical experimentation is morally justifiable in some situations.  But 
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what if this assumption is false?  What if this usage of animals violates something of absolute 

value, for example their rights?

Animal Rights

In this section I will consider an argument that, when applied to the creation of 

painless animals, does not present unique ethical problems.  However, given the prevalence 

of this argument in discussions of the ethics of genetic engineering, I would be remiss not to 

include it at least briefly.

I am speaking of the theory of animal rights, championed most vocally by Tom Regan 

in his monumental work The Case for Animal Rights.  According to Regan and rights theory, 

all beings that are “subjects-of-a-life” have inherent worth and therefore, rights.  “Subject-of-

a-life” is used to denote “individuals that have an experiential welfare,” meaning the 

individual is better or worse off at any given time, independent of how it is valued by others.  

A subject-of-a-life possesses psychological unity of its desires, beliefs, and feelings which 

separate its life story from those of other individuals.191  In essence, a subject-of-a-life is an 

individual that experiences a unique life, independent from the existence of other individuals.  

In much the same way that Kant used personhood to determine which individuals possessed 

inherent value, the subject-of-a-life criterion denotes which types of organisms possess this 

value.192  All organisms possessing psychological unity and experiential welfare therefore 

possess inherent value, including but not limited to all sentient animals.  Regan goes on to 

argue that all beings possessing inherent value deserve respect of this value, and therefore 

possess a right to this kind of respect.  Accordingly, all animals possessing psychological 

unity possess a right to respect of their inherent value which precludes most treatment 

currently afforded to non-human animals at the hands of humans.193  This right is taken to be 

of absolute value and cannot be weighed against pragmatic concerns or welfare benefits.  To 

violate it is always morally wrong.

The subject-of-a-life criterion is used in response to the difficulties of the Kantian 

perception of a person, which faces great difficulties in addressing inherent value in marginal 

cases such as newborns, the mentally handicapped and higher animals such as primates.  In 

                                                            
191 Cohen and Regan, 2001 p. 201-2.
192 Ibid, p. 202
193 For a more detailed explanation of the subject-of-a-life criterion and psychological unity, see Regan, 1986 
and Cohen and Regan, 2001 p. 200-4.
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response, all that is required to be a subject-of-a-life is a kind of psychological unity and 

experiential welfare, so most marginal cases fulfill the requirements.  Even for those that do 

not, such as anencephalic infants (those born without an upper brain), Regan’s theory does 

not exclude them from possessing inherent value.  Rather, his point is that all individuals that 

fulfill the subject-of-a-life criterion possess inherent value, deserve respect of this value, and 

thus possess a right to such respect; whether only subjects-of-a-life deserve moral 

consideration or rights based on inherent value is left open to debate.194  This point is

important in considering the permissibility of creating creatures beyond painless animals, 

such as animal microencephalic lumps (AMLs).

As influential as Tom Regan’s theory of animal rights has been in modern animal 

ethics discussion, it contributes little of unique value to the current discussion.  Painless 

animals will still possess all of the characteristics required to be a subject-of-a-life, as the 

procedure will not remove any psychological characteristics.  As they will still possess 

psychological unity, painless animals will also possess rights.  Regan advocates the 

abolishment of animal usage in biomedical experimentation by citing a lack of respect for the 

inherent value of the animals involved, which violates their rights.  These rights are of an 

absolute value, so nothing short of total abolishment will correct the moral violation currently 

occurring in laboratories around the world; according to this view, the animal’s welfare is of 

no moral concern.  Therefore, the creation of painless animals is not a unique moral problem 

according to the rights view: all usage of animals by humans violates the rights of the 

animals, and therefore must be ended.  Accordingly, all biomedical experimentation and 

genetic engineering involving animals is a violation of animal rights, and therefore morally 

reprehensible.  The fact that the animals involved cannot feel pain does nothing to change this 

view, as the rights are of absolute value, and the subject-of-a-life criterion is not concerned 

with the ability to feel pain.  

The creation of painless animals is analyzed on the assumption that some biomedical 

experimentation and genetic engineering of animals is justified.  If these assumptions are 

disproven, then the ethical permissibility of this procedure does not need any separate 

analysis.  However, this fact does not make the arguments presented in this work any less 

logically sound or reasonable to those not holding an absolute right/wrong view such as the 

theory of animal rights.  I presented this view because of its influence within the ethics of 

animal experimentation and genetic engineering, but it is certainly not flawless.  My aim is to 

                                                            
194 Ibid, p. 203
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discover what, if anything, is ethically unique about the creation of painless animals through 

genetic engineering and biomedical experimentation.  I will therefore leave the discussion of

flaws of reason and logic of absolutist views such as this one to other forums.  In presenting

animal rights I have shown that the proposed procedure does not raise any unique problems.

Companionship

One final approach must be discussed before normative conclusions can be drawn.  

The notion of companionship suggests that humans possess a relationship with animals and 

the environment that is of some moral significance.  This relationship is dependent on the 

virtue of humility explained above, in the sense that the complete commodification of the 

environment and animals for human ends would damage the relationship humans have with 

the rest of the world.  Companionship is typically a relevant concern in holistic 

environmental ethics that argue for the preservation of unmodified nature and species.  

Considering that the creation of painless animals displays a lack of humility on the part of 

their creators, it is worth exploring the effects creating painless animals would have on 

companionship.  But what exactly is the nature of this relationship?  An examination of the 

effect of painlessness on the way in which animals are granted moral standing will illuminate 

its contents.

The ability to experience painful mental states is typically a necessary criterion for 

sentience.  Many ethical theories, such as Peter Singer’s preference utilitarianism, rely on 

sentience for determining which organisms are worthy of moral standing (that is, worthy of 

being considered from a moral viewpoint).  Therefore, it may be argued that in reducing an 

animal’s ability to feel pain, we are reducing its sentience.  In the case of nociception removal 

this is not the case, as the ability to experience painful mental states is left intact while a 

significant source of these states is inhibited.  But what if painful mental states could be 

removed altogether, without the removal of nociception?  Would the resulting animal be less 

sentient and thereby less morally significant?

I hinted at this problem in the earlier section on the nature of pain.  There I mentioned 

that while a major feature of sentience is the ability to experience painful mental states, it is 

certainly not the only feature.  More specifically, sentience is typically associated with the 

ability to experience any mental states, or more broadly, consciousness.  On these grounds, 

the animal would not completely lose sentience by losing its ability to experience painful 
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mental states.  However, it would undoubtedly lose some part of its sentience because the 

primary ability behind sentience (the capacity for pain) would be eliminated.  While 

painlessness does not fully eliminate sentience, it certainly damages it.

But why should the reduction of sentience be of any moral concern, if it benefits the 

welfare of the animal?  We would do well to remember the lessons of Huxley’s Brave New 

World, in which humans are given drugs that make them not suffer under terrible conditions; 

certainly the reduction of sentience would achieve a similar end through similar means.  In 

this case, modifying the people instead of the practice is morally reprehensible for several 

reasons: Rollin suggests that it violates “ur-values” such as autonomy and freedom in humans 

which cannot be trumped by concerns of efficiency, productivity, etc, while Ortiz says that it 

violates the non-negotiable good of humans.195  Similar arguments hold in the case of 

reducing sentience in animals, although Rollin claims that animals lack non-violable ur-

values.196  Instead, he suggests that “a mind-set willing to change venerable and tested 

aspects of nature at the drop of a hat for the sake of a few pennies" is reprehensible.197  As 

helpful as these suggestions are, I believe the true concern behind the Brave New World 

example lies in the lack of humility in the humans that would modify fellow humans (or 

animals) for vicious reasons.  In doing so they demonstrate a marked disrespect for the 

relationship said to exist between all humans, animals, and nature.  In the case of creating 

animals that cannot experience painful mental states for human ends, the same disrespect is 

shown.  In effect, we turn animals into “artefacts with a purpose, thereby giving up 

companionship.”198

Resting behind this concern for companionship is the assumption that the perceived 

relationship among all organisms is of some value.  It is difficult to formulate this value, but 

perhaps it is related to aesthetic pleasures, or the ability to “un-self” and take the ends of 

other creatures as valuable and worthy of moral consideration; such an act is at the basis of 

morality itself.  Perhaps then the Brave New World example is problematic because it 

damages sentience which morally binds us to each other and other organisms.

While companionship may represent a valid concern (and certainly, to prove this 

further argument is needed), it is of little importance in the current ethical analysis based on 

nociception removal in which the ability to experience painful mental states is left intact.  

                                                            
195 Rollin, 1995 p. 173-4; Ortiz, 2004 p. 113-4.
196 This lack of ur-values in animals is contentious.  For example, animal integrity may be an ur-value that 
cannot be violated.  See: Ortiz, 2004 p. 97-8.
197 Rollin, 1998 p. 168.
198 Clark 1994, p. 235.
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Still, companionship may be of great concern in the future in considering other animals 

created to reduce welfare problems through sentience reduction, such as the aforementioned 

animal microencephalic lumps.
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Conclusion and Recommendations

With pain specified, the welfare argument considered, and its objections discussed, let

us return to the original question posed in the introduction: is it ethically permissible to 

genetically engineer an animal to not feel pain?  As the argument presented throughout this 

work has suggested, the answer is a qualified yes, but only if the animals will be used in 

biomedical experimentation.  The argument to use painless animals in agriculture is quite 

different and perhaps unjustifiable, so the affirmative answer to the question posed applies 

only to the creation of painless animals for biomedical experimentation.  Let us review the 

argument and its qualifications.

The creation of painless animals is ethically justified according to the increase in 

welfare that will be experienced by painless animals in the laboratory setting.  In removing 

the capacity to feel pain by eliminating nociception the mental and nature satisfaction aspects 

of an animal’s welfare are significantly improved, while the physical aspect may be affected 

negatively.  Whether or not this physical harm comes to pass depends largely upon the 

holding conditions and treatment of the animal within the laboratory, and the assumption that 

the problem behaviors in human sufferers of CIP will carry over to mice.  In this possibility 

the most important qualification to the affirmative answer is found: the creation of painless 

animals is only acceptable if the laboratory and its staff take all possible measures to prevent 

the aggravation of injuries in animals lacking nociception through appropriate holding 

conditions and handling.  If this qualification is fulfilled, then the animal’s welfare will 

improve through the removal of nociception.

While the improvement in welfare is undeniable, it does not answer the main question 

alone.  If intrinsic concerns can demonstrate that an absolutely valuable part of an animal will 

be lost or violated in the act of removing the capacity to feel pain, then welfare aspects 

become moot.  Animal integrity was proposed as such an intrinsic concern, and indeed a 

violation of it takes place in creating a painless animal because the removal of nociception 

infringes upon the animal’s ability to express its normal behaviors, specifically its survival 

capacities.  However, animal integrity was shown to not be of absolute value, and its 

violation in the case of creating painless animals is relatively minor if the laboratory 

environment is appropriate.  Specifically, the laboratory must be controlled so the mouse is 

free from environmental hazards, predators, and other sources of injury.  Additionally, if the 

mouse is injured in the course of an experiment, it must be provided with an appropriate 
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environment or treatment so that it does not repeatedly aggravate the injury, as is likely to 

occur in an animal lacking nociception.

The discussion of the justifiability of altering an animal’s telos led to similar 

conclusions.  Specifically, alterations can be justified by appeal to benefits to welfare or 

virtuous motives.  However, the problematic reduction of capacities principle suggests that 

altering an animal’s telos inherently violates the animal’s good.  In this case, the removal of 

nociception is correctly taken to alter the animal’s telos, so the animal’s good is violated in 

the sense that its ability to express survival capacities dependent upon nociception is 

inhibited.  The same point from the animal welfare and integrity discussions applied in this 

case as well: namely, the survival capacities are rarely if ever expressed by laboratory mice in 

an appropriately controlled laboratory, so this violation of the animal’s good is rather 

insignificant.  This violation could only be substantiated by an appeal to the principle of 

reduction of capacities, which suffers from many logical and conceptual flaws, thereby 

casting the validity of this admittedly weak violation into further doubt.

Welfare concerns are not the only support for creating painless animals, as the 

surprising result from the analysis of virtue and humility proves.  In this analysis, the motives 

behind creating painless animals were shown to be virtuous because they shared the virtues of 

medical pursuits and the improvement of animal welfare.  As a result, even though genetic 

engineering inherently entails a lack of humility in its proprietors, the creation of laboratory

animals is a necessary act in the sense that its virtuous motives outweigh the lack of humility.  

However, not all biomedical experiments possess such virtuous motives.  This leads to 

another qualification of the affirmative answer: the creation of painless animals for use in 

biomedical experimentation is only justified if the animals are used in worthwhile biomedical 

experiments related to the improvement of medical knowledge, practice, or animal welfare.  

The usage of animals in experiments with frivolous or unnecessary pursuits or motives is 

therefore not justified without further argumentation.  This is not to say that these 

experiments should continue with regular animals, but rather that they are not necessary or 

virtuous and therefore not ethically acceptable according to virtue theory, even if painless 

animals were to be used.199

All of the approaches discussed were analyzed under the assumption that the usage of 

animals in some biomedical experiments is justified, and that the animal model is reliable in 

                                                            
199 While this qualification may appear rather broad, it would be inappropriate to provide rigid guidelines for 
determining the acceptability of specific types of experiments in this forum.  This is a task better left to 
biomedical ethics review boards with due consideration to the arguments presented here.
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extrapolating results to humans.  The theory of animal rights was considered in opposition to 

the first claim.  This leads to another qualification of the affirmative answer: the creation of 

painless animals for use in biomedical experimentation is only ethically acceptable if results 

from the animal model can be reliably extrapolated to human applications, and the usage of 

animals in some biomedical experiments is justified.

In contrast with these qualifications, it is important to note that the ethical 

acceptability of creating painless animals for usage in practices beyond biomedical 

experimentation (such as animal agriculture) has neither been established nor denied.  

However, considering the far more virtuous motives of biomedical experimentations and the 

significant qualifications which are necessary to make the act ethically acceptable in this 

context, the ethical acceptability of creating painless animals for other practices appears 

bleak.  Animal agriculture and other practices can easily be refined or eliminated altogether 

in order to increase the welfare of animals without negatively affecting basic human interests, 

so the alteration of animals to fit these practices is unlikely to be found ethically acceptable 

without significant, perhaps impossible arguments.200

In conclusion, the creation of painless animals is justified on animal welfare grounds 

if the qualifications listed here are fulfilled.  However, there is a significant difference 

between judging an action as ethically acceptable and showing it to be morally required, 

which was my intent.  To show that the creation of painless animals is morally required, an 

appeal to moral consistency is necessary.

Moral consistency is the state of being consistent in moral beliefs, up to and including 

acting on justified moral beliefs.  If, as I have suggested, common morality holds that animal 

welfare is an important moral concern, then if moral consistency is to be achieved the 

creation of painless animals is morally required.  This is so because painless animals will 

have significantly better welfare than the animals currently used in painful biomedical 

experiments.  If, as I have argued, pain is a significant source of suffering, then the removal 

of the capacity to feel pain will reduce the amount of suffering experienced by animals during 

experimentation.  Also, if it is believed that suffering is a negative experience that should, 

other things being equal, be reduced to the greatest possible degree wherever it exists, then 

the replacement of regular animals with painless ones in biomedical experimentation is a 

simple, justified way of achieving this goal.  Consider as well the simple truth that animals in 
                                                            
200 For example, the replacement of animal agriculture with plant agriculture would be far more efficient and 
cost-effective for both producers and consumers while still providing adequate nutritious food, while 
modifying all current industry farms into free-range, outdoor operations would significantly benefits animal 
welfare while making animal products more of a luxury than a common resource.  See: Engel, 2000.
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biomedical experiments suffer at the hands of humans for human ends.  Surely, as Russell 

and Burch’s Refinement criterion suggests, we are required to reduce this suffering in 

morally relevant beings as much as possible out of minimal moral decency.

The act of creating painless animals has been determined to be ethically acceptable.  

Therefore, when combined with the charge of moral consistency, a concern for animal 

welfare as shown in common morality, the belief that suffering should be reduced when 

possible, and the ethical acceptability of the act itself, the creation of painless animals 

becomes morally required.  The vast improvement of animal welfare in biomedical 

experimentation is a legitimate moral goal that, because of the ethical acceptability of 

creating painless animals, is now within grasp.  Granted, the out and out replacement of all 

animals in biomedical experimentation will be costly at first, and perhaps a bit inconvenient.  

But moral consistency is not concerned with these things; morality does not hinge on what is 

cheap and convenient.  If biomedical experimentation as an industry wishes to be morally 

consistent with common morality, then the replacement of all animals in biomedical 

experimentation with painless animals is morally required, unless painless animals would 

invalidate the scientific validity of experimental results.  Surely this is not the ideal solution; 

it would be better to modify the practice instead of the animal, but in the case of biomedical 

experimentation this appears impossible.  However, in this difficult situation I share the 

sentiment of Bernard Rollin: “While it is certainly a poor alternative to alter animals to fit 

questionable environments, rather than alter the environments to suit the animals, few would 

deny that an animal that does mesh with a poor environment is better off than one that does 

not.”201

With the case of painless animals now decided, I must address a broader question: if 

our goal is the improvement of animal welfare, are painless animals enough?  Do we perhaps 

need decerebrate animals in biomedical experimentation because, even with painlessness, the 

welfare of the animals used is still incredibly low?  Or consider animal agriculture, in which 

the violations of animal welfare are even more severe.  Assuming their creation could be 

justified, are AMLs needed to eliminate the welfare concerns plaguing these industries?

This question is difficult to answer, although I am inclined to believe that AMLs 

would not be an effective solution in biomedical experimentation because many experiments 

need to monitor behavior that these beings would lack.  Additionally, the use of painless 

animals will nullify one of the significant sources of suffering in biomedical experimentation: 

                                                            
201 Rollin, 1995 p. 171.
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the pain experienced during experiments.  AMLs may be useful in eliminating suffering 

caused by distress, but presumably distress can be mostly eliminated through proper handling 

and social holding conditions.

On the other hand, with regard to animal agriculture AMLs may be a perfect solution.  

Certainly the suffering experienced in agricultural settings is caused more frequently by 

distress than pain.  Currently, the only known way to eliminate distress is through 

decerebration.  Assuming the technology existed to support such animals, would the creation 

and usage of these animal lumps in agriculture be justified?

As unappealing as the prospect of AMLs may initially be, the benefits of such a

hypothetical creature are numerous.  Nearly all of the arguments against the creation of 

painless animals are defeated in the case of AMLs: without sentience or the ability to feel, 

AMLs cannot be said to have rights, integrity, or welfare in any significant sense.  Certainly a 

being that cannot experience cannot be a ‘subject-of-a-life’, nor could it be said to have 

interests or a ‘good of its own’.  True, AMLs would still have a ‘good’, but it would be in the 

same sense as plants—we can identify states that benefit a plant (i.e. access to sunshine and 

water), as well as those that hurt it (i.e. having its leaves pulled off) from a biological 

standpoint.  Similarly, we can identify when the welfare of a plant has been affected, but if 

this welfare does not matter to the plant itself, it is not morally significant.  In effect, AMLs 

would deserve the same moral status as plants, as they would not possess the key 

characteristic that typically separates those creatures that deserve significant moral 

consideration: sentience.  Without upholding a radical morality in which non-sentient plants 

deserve the same moral respect as sentient beings, it is difficult to see how any of the 

arguments against the creation of painless animals would apply to the creation of AMLs.

Perhaps it can be argued that it is wrong to replace sentient creatures with non-

sentient ones, or ones with lesser capacities.  First, it is not clear that there is a moral 

connection between a creature that exists and one that may have existed in its place.  

Certainly, if a creature is purposefully made with reduced capacities that impact its survival 

chances or ability to flourish, the creature was wronged because it will have less of a chance 

to fulfill its good in life.  It is not clear that this criticism applies to AMLs though: 

presumably, they would be kept in agricultural and laboratory facilities and provided for 

much as plants are, so that they do not play any active role in their survival.  It is also odd to 

speak of a non-sentient being as flourishing.  Surely a plant can grow and survive, but 

‘flourish’ suggests an active fulfillment of telos or good, rather than mere biological success.  

Second, from a welfare perspective it does not seem problematic to replace sentient beings 
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that are subject to suffering with non-sentient beings that cannot suffer.  Sentience is 

undoubtedly a morally valuable characteristic, but if its possession leads only to a significant 

amount of suffering, is it still valuable?  In accordance with the notion of a life-not-worth-

living typically found in the debate over euthanasia, it appears that sentience or the ability to 

feel can have a negative value.

One important consideration not yet discussed is the aesthetic revulsion felt at the idea 

of creating AMLs for human ends.  Specifically, it is argued that because the creation of 

AMLs is so aesthetically revolting, such a creature should not be created no matter the 

benefits.  Aesthetic revulsion may mirror a concern with humility or animal integrity in that 

all three find the drastic modification of an animal to be problematic.  Yes, the drastic 

modification of a creature to suit our needs is indeed morally problematic, and certainly not 

an action that should be taken lightly.  But we must be able to categorically separate the 

creatures we use for our ends from their wild brethren, as the aesthetic revulsion argument 

mistakenly associates AMLs with both types of animals.  It is simply not morally justifiable 

to continue to inflict the amount of suffering currently practiced on animals in the future.  If 

we are to use animals as recklessly as we currently do, we must begin to account for their 

needs, or change their needs to fit our desires.

In considering the morality of creating AMLs and the associated aesthetic revulsion, 

we must remember that if the animal agriculture industry is to be maintained, then the 

extreme suffering experienced by billions of agricultural animals will necessarily continue.  

Billions of animals suffer and die for the benefits of humans every year, yet their suffering is 

discounted by an absurd cost-benefit analysis in which creatures with categorically similar 

interests are given little to no moral significance.  How can we possibly justifying 

maintaining such a system if we consider ourselves minimally decent human beings?  In 

effect, if we do not choose the morally consistent path of reforming our usage of animals to 

respect their welfare and integrity, which we go to great lengths to protect in humans, we are 

morally required to alter the animals so at the very least they can experience a life with 

minimal suffering.  By maintaining that AMLs must not be created because they are 

aesthetically revolting abominations, we are effectively saying that billions of animals must 

suffer and die every year because we cannot stomach the thought of our meats and medicines 

coming from a mindless hump of flesh.  So we can choose: moral consistency, or aesthetic 

revulsion.

Am I saying we should pursue AMLs with reckless abandon?  Absolutely not.  To 

change the animals that share our world with us to fit our paltry desires should be a last 
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resort, not a mean to convenient ends.  But is it not better to abate the massive suffering 

caused by our gastronomic and medical desires if we cannot hold ourselves to moral 

consistency?
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