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Harming some to enhance others
Humans have tried to “enhance” animals using the techniques of traditional breeding for thousands of years. Now, at the dawning of the era of attempts to enhance humans using the new biotechnologies, what lessons, if any, can we glean from the history of animal breeding?
Let us call the deliberate modification of an individual’s genome to improve it or its progeny intentional genetic enhancement. Governments are almost certain to require that any proposed intentional genetic enhancement of a human (IGEH) be tested first on (what researchers call) animal “models.” Intentional genetic enhancement of animals (IGEA), then, is an ambiguous concept because it could mean one of two very different things: an enhancement made for the sake of the animal’s own welfare, or an enhancement made for the sake of satisfying a human desire. In either case, experimental procedures are likely to entail substantial risks to the experimental animals. What rules should govern IGEA? I criticize the abolitionist conclusions of animal rightists—that no IGEA should be permitted—and I criticize the permissive conclusions of speciesists—that all IGEA should be permitted. Both views are unsatisfying. I suggest instead that current animal welfare law provides a defensible platform on which to begin building ethically justifiable policy in this area.

Here follows a brief summary of the argument. In section §1, I define terms. In §2, I propose six lessons for human enhancement drawn from the methods and practices of animal breeding. In §3 and §4, I raise the question of whether we are justified in harming some animals to enhance some humans and I argue that the two most common responses  to the question are not satisfying. On the one hand, animal rights theories—which one might expect to hold that all animal experimentation is wrong—do not in fact entail the conclusion one might expect (the conclusion thatIGEA is always wrong). On the other hand, speciesist theories—which open the door wide to all IGEA—are unjust. In Section §5, I turn to a third model, one emerging from the utilitarian animal welfare (AW) tradition, and I argue that it presents a viable alternative to the first two options. In §6, I identify two weaknesses in current animal welfare policy and suggest fixes for them.
Let us begin with a few definitions.

§1 Definitions
By “human enhancement” I mean any line of research that aims to improve an individual human being or future generations with respect to performance in some regard. Most of today’s genetic research programs do not take as a goal the enhancement of our progeny through changed sex cells. They aim to change a patient’s somatic cells to cure or prevent disease and restore that person’s health. The point at which treatment turns into enhancement is a slippery one indeed.
 For our purposes, however, we need only the roughest idea of the difference between treating disease and enhancing a normally functioning trait in order to get started. The first set of issues, harming some to heal others, are much discussed in the literature. But it is the latter set, harming some to enhance others, that concerns us here.

It is clearly one thing to propose to use an animal in an experiment to gain knowledge that might cure Parkinson’s disease
—and another thing altogether to propose to use the animal to acquire information that might add two inches to a professional athlete’s vertical leap. Enhancement is presently a small subset of human genetic therapeutic research agendas. The majority of research aims at diagnosing, preventing, or treating the disabilities and diseases of sick people rather than at improving a healthy adult. Nonetheless, the ethical questions raised by IGEH are important and complex because enhancement will eventually encompass an ambitious range of goals. We may expect lines of research aimed at improving physical abilities—allowing an athlete to run faster, jump higher, see the ball more clearly, or hit it harder. These kinds of IGEH would be aimed at optimizing human capacities by raising one’s traits from standard to peak levels. One might adopt the goal, for example, of improving performance from average to well above average on measures such as height, strength, socially preferred shades of skin color, or shapeliness of nose. Would such enhancements be permissible?
By “intentional” genetic enhancement I mean conscious attempts to control the expression of traits. Changes in traits occur regularly without human intervention, but variation that results from ordinary evolutionary processes of random mutation, blind environmental filtration, and drift are not at issue here for humans who have inherited desirable physical qualities are not our subject.

By “animal breeding” I mean all lines of research and development to change the physical or psychological traits of future generations of animals of commercial interest. The commercial interests may belong to farmers, consumers of milk, meat, leather, or other animal by-products, and researchers or others who stand to gain from the changed animals. 
The “intentional genetic enhancement of animals” (IGEA), then, is the deliberate modification of somatic cells or gametes to improve the recipient organism’s and/or its progenies’ performance on some physical or mental trait. We have unwittingly engaged in IGEA for centuries whenever a farmer bred this male with that female to optimize the amount of, say, milk that the next cow would produce, or the amount of lean meat the next steer’s carcass would contain, the speed with which the next horse could run a quarter mile, or the density and length of the next sheep’s wool. In the second half of the twentieth century, the discovery of DNA led to powerful new technologies, including cloning and xenografting, that allowed researchers to produce sheep capable of forming human blood-clotting pharmaceuticals in their milk, mice that lived 25 percent longer than controls, and rats that ran mazes more quickly than their kin.
 Such results give new impetus to the questions about what we owe experimental animals and whether we have in place adequate rules to govern the way we treat them. 
With these definitions in mind, let us turn now to the recent history of animal breeding. An informal student of this history, I hesitate to suggest “lessons” from it on the basis of my amateur standing and I invite those who know the literature better than I do to correct mistakes. That said, here, are six provisional lessons from limited my point of view.
§2 Six lessons for human enhancement from enhancing animals
1. Expect the unexpected.

Elsewhere I have suggested that the history of our relationship with so-called “food animals” falls into three (admittedly oversimplified) time-periods: hunting, husbandry, and science.
 Nomadic hunters gathered and ate whatever wild plants and animals were available but, in the Neolithic period, subsistence pastoralists began to tame and confine animals, carefully choosing wild goats and sheep for features such as docility, high milk production, or thick coat. The means of selection operated at a gross visual level but they were effective. Within a few thousand years, domesticated animals including dogs, cattle, and pigs were meeting human needs for food, fiber, companionship and traction.

Our hunting of animals changed the physical and psychological traits of target animals but the effects were gradual and unintended, taking hold only over many generations. Practitioners of husbandry, on the other hand, were deliberate and thoughtful about the traits they wanted to see, and the changes they introduced were immediate. Changes had to be observable in the next generation or they would not be selected for. 

Sometimes the changes not only improved the lives of humans but were also good for the animals themselves. Hardier breeds often meant individuals with healthier lifespans resulting from reduced vulnerability to, for example, parasites.
 And yet husbandry also produced animals with changes that were good for humans and bad for animals. Pure bred dogs, such as German Shepherds, have a genetic propensity for hip dysplasia.
 High producing cows are prone to higher incidence of mastitis. Belgian bulls with muscles layered on other muscles resulting from natural knockouts of a protein gene produce fetuses so large that caesarean delivery is a necessary part of maternal care.
 Powerful Thoroughbred horses with increased muscle mass and lower bone density, are put at risk of breaking fragile legs. Bred to fit into a purse, tiny dogs are so chronically anxious and subject to obsessive-compulsive behaviors and panic attacks that one might wonder whether their lives are worth living from their perspective.

Animal science—the last and current epoch—has, as I say, brought an increasing power and precision to animal breeding. Researchers now directly manipulate genes, transferring them across species boundaries unbridgeable by sexual means of reproduction. Thus, for example, we have Atlantic salmon enhanced with antifreeze genes that grow to market weight much more quickly than their unenhanced relatives and Enviropigs, transgenic hogs that can chemically degrade phytate—normally indigestible—and thereby reduce the phosphorus content of their manure by as much as 75 percent.
 The new enhancement technologies have made it possible to make animals’ lives miserable, too. Cows injected with recombinant bovine growth hormone burn out faster than normals and must be culled from the herd earlier.
 Hogs with human growth hormone genes produced in Beltsville, Maryland, were so arthritic and sickly that they had to be euthanized.
 Engineers purposely produce experimental rats with propensities to grow malignant tumors, or to shiver and tremble from multiple sclerosis symptoms induced by genetically caused deficiencies in their myelin proteins, or to suffer Elephant-Man like skin conditions. Others are morbidly obese or aberrantly lack hair, a covering necessary to regulate basic functions and bodily homeostasis. And so on.

The most remarkable case to date, however, may be Alba, the transgenic rabbit, created by scientists at the French National Institute for Agricultural Research (INRA). They took an enhanced version of a green fluorescent protein gene from a Pacific jellyfish, inserted it into the nucleus of a rabbit egg to produce an albino rabbit that glowed bright green if placed under an ultra-violet light. Alba was intentionally used not once but twice as a means to others’ ends: human ends.First, the scientists who produced her as an experimental model used her to trace the action of chemicals designed for diagnostic purposes. Second, Eduardo Kac of Chicago’s School of the Art Institute claimed to have “commissioned” Alba from INRA in order to use her as a means to “exhibit” a “new living art form”—Alba—at a show in Avignon.
 (INRA produced the animal but then thought twice about releasing it to Kac—who apparently has never had possession of the animal.) 
I offer Alba as an IGEA example because Kac asked the scientific community to create her as a way of advancing his artistic agenda. The research community at INRA apparently bred the animal on Kac’s behalf (although INRA disputes this claim), then decided not to release her to Kac, who contends that he would have kept her in his family’s home in comfortable domestic surroundings. Instead, INRA changed its mind, refused to release Alba to Kac, and presumably kept her in its research facility in a cage in sterile laboratory conditions until she died.

Alba was enhanced for human ends. Not every animal produced by IGEA will be used for such questionable purposes. But many animals will be so used, raising the question as to when, if ever, we are ethically permitted so to use them. I will take up this question in §3 - §5.
What will we see in humans? Non-genetically based physical enhancements have already produced, for example, the carbon fiber rosthetic legs of the runner Oscar Pistorius. This is only the beginning. The transhumanist Nick Bostrom speculates that IGEH “will lead to more love and parental dedication” because “[s]ome mothers and fathers might find it easier to love a child who, thanks to enhancements, is bright, beautiful, healthy, and happy.”
 Whatever you make of this statement, the history of animal breeding suggests that you ought to expect the unexpected—both for better and for worse. 

2. Expect the unexpected to arouse opposition.

The first wave of agricultural biotechnologies provoked opposition. For example, rbGH and genetically engineered herbicide resistant crops became focal points for the ire of groups objecting to the technologies on ethical, social, environmental, and religious grounds. As of November 2010, the Eurobarometer was reporting that 70 percent of Europeans believe that GM food is unnatural. Over fifty percent believe it is not safe for them or future generations.
 Why do so many apparently oppose IGEA? In Vexing Nature,
 I discuss twenty two arguments. They include eight objections on the grounds of the consequences to human health; family farmers; subsistence farmers; scientists; future generations; ecosystems; plant germplasm diversity; and research animals. They also include fourteen principled arguments—arguments that assert that to engage in agricultural biotechnology is to: play God; use nonsexual means to reproduce; arrogate historically unprecedented power to ourselves; exhibit arrogance and hubris; commodify life; and disrupt the integrity of creation. A clump of such arguments hold that it is unethical because it is unnatural, which variously means to transfer the essence of one living being into another, or to change the telos, or end, of an individual. 

I argue in Vexing Nature that none of these arguments is sound. Some of them are so intuitively attractive, however, that many people are willing to accept them and mobilize groups to regulate or ban the technologies of genetic engineering. This leads us to the next point. 
3. Expect opposition to fade eventually if someone is making money from the novelty.
While the majority of Europeans continue to oppose genetically modified (GM) crops and animals, attitudes differ in other parts of the world. Why have Monsanto and other multi-national corporations continued to produce GM products? Because large numbers of farmers outside Europe buy GM seeds and chemicals and larger numbers of consumers in places such as the U.S., Brazil, and China, have no problems eating the products. Farmers would quickly stop buying GM seeds if they were unable to sell their goods. But as long as GM products are thought to be safe by the governmental regulatory bodies of large consumer markets, and as long as consumers accept the judgments of those bodies that GM products are equally as safe and nutritious as non-GM competitors, those consumers will continue to buy GM products—especially if the GM lines are cheaper than the non-GM products.

Given the mood of Europeans in late 2010 toward this issue, one might think that opposition to IGEA will not fade. I do not deny it. I am only trying to draw lessons from the history of animal breeding for IGEH, not making predictions. But it appears that Europeans have eventually looked the other way at practices they once opposed. Consider large scale pork production practices. Porcine stress syndrome (PSS) arose in the German pork industry when breeders using traditional husbandry measures found they had selected for a gene with deleterious effects. One imagines that German consumers must have initially opposed the methods that led to this situation. And yet, over time, they seem to have come to accept it insofar as it is a cost that is outweighed by other benefits to producers and consumers.

Let me explain. Producers world-wide intensively selected pigs during the second part of the twentieth century for higher tissue growth, that is, pork carcasses with high lean meat content. One of the breeds with heavy muscle, the most desirable production value, also, inadvertently, carried a mutation in its ryanodine-receptor (RYR-1) gene. In pigs that are homozygous for the RYR-1 gene, the single mutation has been shown to be causally responsible for a predisposition to develop porcine stress syndrome (PSS). PSS comes on suddenly, is marked by painful muscle convulsions, and is often fatal, death coming sometimes as quickly as within twenty minutes. There is no known treatment.
 While researchers urged producers as early as 1982 to breed this mutation out of their herds, however, an author reported in 2000 that the problem was still present in the Germany industry. Why? Apparently farmers had determined that it is less costly to live with a few sickly homozygous PSS animals than to eliminate the possibility that they may be born.
 The lesson? The longer we live with negative side-effects of our practices, the more likely we are to come to accept them, or at least not to continue to oppose them, especially when they are outweighed by other benefits.
IGEH is likely to arrive with unexpected costs, deleterious side-effects. One expects opposition. The intensity of opposition may fade, however, if the undesirable characteristic is not overly burdensome, if it is accompanied by significant advantages, and if robust numbers of people are profiting from selling whatever product it accompanies.

4. Expect money to become concentrated and public regulation to constantly play catch-up.

Insert here your basic lesson in capitalist agricultural economics. This summary is typical of a widely shared, uncontroversial assessment among experts from the left and right:

The U.S. agricultural economy is highly concentrated in the hands of too few processors of major agricultural products. In beef, chicken, pork, seed, and some grains, four or fewer firms so dominate the market that competition is insufficient. Dangerously high levels of buyer market power i.e., monopsony power, prevent America’s food producers from receiving an appropriate and necessary fraction of the retail food dollar.
 
Wealth in a capitalist economy seems inevitably to concentrate in the hands of fewer and fewer people or corporations. In democratically controlled welfare-state economies, government policies are instituted to try to prevent oligopolies (too few sellers) and oligopsonies (too few buyers). These regulations meet with varying amounts of success. Expect IGEH to be profitable for businesses. Expect government bodies to have uneven and unstable results as they try to regulate the seemingly inevitable concentration of power in internationally competitive markets.
5. Expect all human enhancement technologies to be tested first on animals.

Little needs to be said about this claim. Laws currently require animal testing of drugs, vaccines, other biologics, and medical devices to establish safety and efficacy before the product can be tested on humans in clinical settings. If anything, these requirements will become even more stringent as human enhancement technologies begin to come down the pipeline.
6. Expect every human enhancement technology perfected on an animal to be used on a human.

Nor need we say much about this claim. To my knowledge, no drug, vaccine, or device that has successfully completed animal trials has not been tested on humans. These include diphtheria toxin, insulin as a treatment for diabetes, halothane as a general anaesthetic, heart valve transplants, and vaccines against polio, leprosy, syphilis, and whooping cough.
,
 Of course, most drugs, vaccines, and devices shown to work safely in animal tests fail in human clinical trials because they endanger human health or are ineffective. But among those products that have passed clinical trials, it is difficult to find any one that did not eventually come to market. Lesson? If we have ethical worries about some potential human enhancement, the time to regulate it is before it is tested on animals. Once the product has passed Phase III trials—the last step in testing on experimental human subjects—the proverbial horse will be out of the barn, as they say. 

I know of no technology perfected on so-called animal models and subsequently shown to be safe and efficacious in humans that was not eventually used on humans. I see no reason to expect IGEH to proceed along a different path.

These six lessons add up to one observation: it is almost certain that experiments will be proposed in which animals are the subjects of surprising interventions. Some of these interventions will seem to many people to be instances of clear abuse. Which experiments should we allow? On what grounds should experiments be judged? Three answers are possible. At either extreme are: Permit no experimentation on animals (animal rights) and Permit all experimentation (speciesism). In the next three sections, I criticize the two extreme views and propose a third.

Section §3 Animal rights, abolitionist: “Animals have moral rights and IGEA is prohibited”
Animal rightists typically oppose all animal experimentation that is not necessary for the welfare of the animal experimented upon. On this view, IGEA will be difficult to justify. If animals are, as Regan argues, subjects-of-a-life with inherent value, then we are not entitled to treat them as means to ends. I will argue, however, that the practical conclusion (no IGEA) does not follow from the basic principles of animal rights, principles I endorse.

Regan argues that all subjects-of-a-life (henceforth, “subjects”) have the right to be treated with respect because they have inherent value.
 Subjects possess a range of mental capacities including sentience, preferences, interests and desires, memory, self-consciousness, and a sense of the future; they value their own lives. What happens to subjects matters to them because there is something it feels like to be them and they exercise a certain amount of control over themselves. Being able to exercise control over one’s life means that one’s decisions can affect one’s welfare and influence whether one’s life goes well or badly. Subjects, therefore, have at least a prima facie right that others not interfere with them—try to usurp the subject’s control over them—as long as subjects pursue interests that do not harm others. 
The particular interests of different subjects make their lives worth living for different reasons. These differences between subjects make lives valuable for different reasons—for reasons determined by the subject itself. The most basic moral right of a subject, therefore, is the right not to be abused in order that others may benefit. Regan holds that many animals—including, at a minimum, all adult mammals—are subjects of a life. Harming these animals for utilitarian reasons—that is, on the basis that others may benefit from the harm done to the animals—is illegitimate because it is a violation of a subject’s inherent value. Therefore, the presumptive position of AR is that a proposal to subject animals to painful experiments in order to enhance others is not morally permitted. Those who are subjects of lives cannot be sacrificed or traded-off for the purpose of achieving some allegedly greater good for other subjects of lives. Everyone who has inherent value has it equally. Like humans, animals may not be harmed in order to bring benefits to others.
Regan believes that animal rights requires abolition (ARA) of practices such as raising animals for their wool, hunting them for their meat, and using them for entertainment in rodeos and zoos. Writing that "you don't change unjust institutions by tidying them up," he further demands "the total abolition of the use of animals in science."
 ARA’s commitment is, as Regan puts it, to empty cages not bigger cages.
 All abuses of the rights of animals in agriculture and research are offensive. It would seem to follow, therefore, that no IGEA should be permitted on ARA grounds.
I interpret the implications of AR differently. On a reformist reading of AR (ARR), belief in animal rights allows the enhancement of animals when performed genuinely for the animal’s own sake under highly circumscribed conditions. AR reformers agree with AR abolitionists on the implications of AR for agriculture: we agree, for example, that people in developed countries generally are not permitted to slaughter animals for meat. And there is overlap in some judgments about the use of animals in research; we agree, for example, that AR does not allow us to harm animals to enhance humans. But, I will argue, ARR would allow the use of animals in agriculture and research if and only if the animals could be raised in environments where they could pursue their desires, have none of their rights violated, and be permitted to live out their life-spans. A further condition would be that we would have to collect whatever by-products we were interested in (e.g., eggs, milk, wool) with a minimum of disruption to the animal’s lives. Forms of animal-friendly agriculture are, given current institutional arrangements, economically unfeasible but they are not conceptually impossible. Under different cultural and dietary expectations and reformed agricultural regimes, we might not only be able to use animal by-products humanely in agriculture. We might also be able to use IGEA to improve animals’ lives from their point of view.
If you are skeptical about the truth of either of these claims—that we could gather by-products from animals without harming them or that scientific procedures can be imagined that would genuinely enhance animal lives—you are not alone. Both claims seem counter-intuitive given the definition of animal rights and what we know about the lives of animals. But allow me to set these practical truths aside for the moment and pursue the idea in principle. I want to describe three research IGEA projects that, one might think, could be justified on AR grounds: smarter mice, less trusting monkeys, and more relaxed chickens. I will describe them in more detail below. But first let me say where I am going with these cases. None of the three examples, I argue, can be justified on AR grounds. However, one can in principle imagine a world in which some variant of each example would be justifiable on AR grounds.
Smarter mice. 
A recent study by J. Rekha and associates at the Tata Institute for Fundamental Research at India’s National Institute for Mental Health and Neuro Sciences aims at improving the cognitive performance of two month old adult rats on maze-solving problems. After isolating and culturing cells from human nasal polyps, Rekha injected the cells into rat embryos, brought the transgenic mice to term, extracted hippocampal cells from the brains of the newborns mice and inserted them into the brains of a dozen adult animals. After recovery from surgery, the enhanced adult animals (EAs) showed memory and learning capacities that outstripped ordinary mice by ten to fifteen percent. These results are shown in Figure 1.
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Figure 1. (A) Performance of rats in the eight-arm radial maze task.
The graph depicts the performance as percentage of correct choices made by the rats as a function of time. Each value represents the mean _ SEM, n _ 8 per group. The ventral subicular lesioned (VSL) and VSL _ vehicle control (VC) rats showed impairment in task learning and working memory relative to normal control (NC) and VSL rats transplanted with H3-GFP cell lines (VSL _ H3-GFP) rats. In addition, the performance of the VSL _ H3-GFP group was better than the NC rats from first to fifth day of training and at a comparable level thereafter up to ninth day.

In three of four experimental groups, Rekha lesioned the ventral subicular region of the rats’ brains. In one of the four groups, the rats never recovered normal function (VSL). In a second group, the rats received the transplanted cell lines (VSL_H3-GFP). This group contains our “smarter mice,” which quickly came to outperform expectations and significantly exceeded the speed at which unlesioned normal control (NC) rats learned to navigate new mazes. Figure 1 shows that the enhanced mice not only began the maze trial on Day 1 making more correct choices (60%) than normal mice (50%) but after four days were making over 80% correct choices when normals were at still at 65%. This 10-15% increase over normal species function represents the degree of enhancement of Rekha’s IGEA mice.
Rekha enhanced the mice by manipulating somatic cells to produce better working memory and learning. But were the mice improved from their perspective? It would appear so, for they were learning to complete tasks—running mazes—and the rapid completion of these tasks was clearly in their interests. Being able to figure out where one is and then to remember the layout of one’s environment is clearly vital to a rat’s welfare.

Was the enhancement worth the price to Rekha’s rats? Well, it might be if the enhancement was achieved without harming the animals or diminishing their skills on other traits. Under these assumptions, the lives of the animals would be better all things considered, and it is difficult to object on AR grounds. For, as Robert Streiffer remarks about the prospect of a primate whose mental states have been intentionally enhanced with human brain cells and no other changes, “How could the animal complain?”

That said, we must face reality. All of Rekha’s mice were harmed in the process. They were (just for starters) held in cages for their entire lives, handled by technicians in preparation for surgery, and subjected to post-operative recovery. During surgery, chemicals were injected into their brains that caused lesions and impaired cognitive performance. As Rekha’s goal was better to understand the effects of neurodegeneration afflicting human patients with diseases such as Parkinsonism, he began his experiment by damaging some of the rats’ hippocampus formations. Clearly, these rats were worse-off; they took about a third more time than the dozen undamaged controls to solve the eight-arm radial maze tests and Morris water maze tasks by which their mental acuity was assessed.

Projects such as this one suggest one might enhance rodent mental performance by stimulating release of growth factors and improving neural generation and brain plasticity. The knowledge gained in the animal experiments might in turn help to produce a treatment for Parkinson’s in humans.
 Eventually, the knowledge might lead to human mental enhancements, too. But let us return to the present again. Rekha’s animals were not enhanced. Nor were they used in ways permitted by AR principles. Some harms done to them (cages, surgery, recovery) we have already noted. Note, in addition, that whatever mental superiority the enhanced animals had over controls was but a temporary advantage. After five days, unmanipulated normal rats caught up to the enhanced rats in maze-running ability. True, the animals we may presume were anesthetized and given postoperative care as required by law. And yet these procedures themselves involved the immobilization of the animal’s head on a surgical apparatus before its brain was injected with solutions of ibotenic acid. 
 From the animal’s perspective, it would surely seem that whatever temporary slight enhancement in problem-solving was achieved by the experiment was outweighed by the abuse the animals suffered. 
Perhaps we might one day be able to produce smarter mice without harming the animals. Such a research program might be justifiable by ARR principles. The Rekha experiment, however, is clearly not such a program. Let us look for another example, then.  Consider a case in which IGEA ensures the survival of a species.Would ARR allow a research project aimed at saving a species from extinction if the only pains inflicted on animals were minor surgical procedures?
Wilier monkeys. 

The survival of a species indigenous to Southeastern Brazil is threatened by poachers who are aided by the non-aggressive and non-territorial disposition of the muriqui monkeys they hunt. Suppose we could enhance the monkeys’ chances by darting them with an anesthetic and microinjecting a sex cell altering gene that increases testosterone and leads to greater aggressiveness and sharpened fight-or-flight tendencies. Would we have enhanced the monkeys’ lives all things considered? Absent IGEA, we suppose, the animals will become extinct. With it, however, they will survive for generations to come. This seems to be a clear case of a morally acceptable use of animal enhancement.

One might argue, further, that this research program is consistent with AR. Yes, AR has a presumption against intervening in the lives of animals, either in the wilds of Brazil or in scientific research labs.
 But if an animal species cannot survive without our intervention in the lives of a few individuals, AR might be construed to require choosing species survival.
The reason is that the case presents a conflict of rights; the rights of individual muriqui monkeys not to be darted, anesthetized and microinjected v. the rights of future generations of monkeys to exist at all. How would an AR resolve such a conflict? The answer may be found in Regan’s Worse-off Principle which applies to cases in which two very different disvalues are at stake. The two values are, on the one hand, the disvalue of being temporarily incapacitated by being shot with a dart gun versus the disvalue of not coming into existence at all. The Worse-off principle follows from the principle of respect and instructs us what to do in conflict cases (Case, p. 308):

(WO) Where non-comparable harms are involved, avoid harming the worse-off individual.

Think of the muriqui case as a trolley-problem, a forced choice in which we must decide either to take no action--with  the consequence that muriquis will become extinct--or to anesthetize and microinject two muriquis—with the consequence that each animal suffers a twenty-minute headache and the species will not become extinct. As non-existence is, on one account, worse than a temporary headache, WO requires us to choose the headaches for two animals over the extinction of their species. Assuming that non-existence is non-comparably worse for the muriqui species than a headache is for two animals, WO allows us to conduct IGEA in order to produce the less trusting monkeys. 
 
Sounds good in theory, but let us look closer as the practical issues and technical uncertainties are troubling. Primate species have evolved over time to exhibit ranges of behaviors, ranges supported by phenotypic plasticity. Indeed, all mammals seem to have the ability to adjust to a variety of new factors, including changes in kin relations, predator strategies, food scarcities, and competitive neighboring groups. By attempting to fight extinction using the means of genetic engineering, humans might well make things worse, interfering in evolutionary processes that might have hidden resources to handle the challenge. Note the practical difficulties. Genes do not map in any one-to-one relationship on to behaviors, so even if our dart gun scheme to insert a gene is successful, we should have little confidence that we will be able to change the animal’s phenotype by deleting a gene or inserting a mutation. Given the unpredictability of the co-evolution of genes and environment and the virtually incomprehensible array of factors we would have to control, it seems highly unlikely that a single genetic change or two could ensure the muriqui’s survival. So, even when we carefully try to circumscribe the features of a case so as to depict a situation in which genetic enhancement would immediately serve the good of an animal overall, we still find ourselves, alas, relying on highly questionable assumptions about our ability to control the cascade of events leading from genotype to phenotype. In sum, actual cases of IGEA that are defensible by AR principles are imaginable in theory even if we cannot describe any plausible examples at the moment.
Mellower chickens.
The welfare of chickens is relative to their environment. In large scale production facilities, hens are often overcrowded and, as a result, suffer from stress. In 1985, Ali and Cheng noted that farmers could reduce the incidence of cannibalism by selecting for genetic blindness in the birds. Now, if only one bird was blind in the flock, it would have a problem. Incapacitated, it would be an easy target for more aggressive birds. However, if all birds were blind, none of them would be able to attack others because they would be unable to see them, much less pick out the weakest members. Ali and Cheng found that when the entire flock was blind, hens seemed happier. They produced 12 percent more eggs even though they consumed less feed. They “were less active, had better feather coverage, and were perhaps under less stress than sighted ones.”
 If blind chickens are under less stress than sighted ones, why not resolve animal welfare problems in the chicken industry by allowing farmers to use only blind chickens?

Now, according to AR, blinding chickens is obviously not an enhancement of the animal. The very idea has the moral calculus all wrong. For AR, we ought not to address the ills of factory farming by depriving animals of one of their senses. Rather, we ought ideally to cease the practice altogether and, at a minimum, change the environment that is causing stress in the first place. 

But imagine that these egg-laying birds are part of my ideal futuristic animal agriculture. All of their needs are met, they are allowed to live out their normal life-spans until they die of natural causes, and their lives are by all accounts happy lives. Happy, that is, except for one problem. They are stressed by seeing other birds in such close proximity. To resolve this source of unease, then (and here is the part where we must use our imaginations), we postulate a poultry scientist proposing an IGEA project to produce genetically engineered blind birds. With this enhancement, the hens’ lives will be better than any hens in history. So we imagine.
The scenario presents a dilemma for AR. Given the assumptions, no rights are being violated so the experiment seems permissible. And, on the one hand, we might think that the chickens themselves would be willing to trade in their sight for a stress-free life if doing so really meant—as we are assuming—that they would be better off. Yet, on the other hand, a concern for the animal’s integrity, for what some call its “nature” (and what Bernie Rollin following Aristotle calls its “telos”), inclines us to think that such a trade-off would be inhumane, unthinkable. Blind a chicken to make it happier? Does that phrase even make sense?

Let us summarize our progress so far. There appear to be no current lines of IGEA research that are defensible by the lights of AR. However, by extrapolating from current research, we can perhaps imagine a line or two of IGEA that would be acceptable to AR. For by definition the IGEA we are imagining would be good for the animal. 
In sum, I have shown that AR does not necessarily entail the abolition of all uses of animals in research. When rights conflict, AR permits the killing of animals if no other choices are possible and the action is necessary to save human life.
 
On one end of the animal ethics spectrum we have a view, AR, that requires vegetarianism but does not require that we rule out all IGEA. Let us now explore, at the other end of the line, whether speciesism rules in all IGEA.
Section §4 Speciesism: “Animals lack rights and all IGEA is permitted”
Speciesists hold that animals lack moral rights. Speciesists are anthropocentrists and argue that whereas inflicting pain on sentient nonhuman animals may count negatively in the moral calculus, the painless termination of an animal life does not, especially when one animal can be replaced with another. Speciesists hold that the costs to animals of IGEA, if there are any, are so trivial as almost not to matter. As long as humans are benefitted or humans are eventually enhanced, it does not matter how many animals are harmed; IGEA should be pursued. On this view, all forms of IGEA should be permissible.
One way to defend speciesism is to argue that typically developing adult humans (henceforth, TDAH) are persons with moral standing because we have a special moral-status conferring property, such as a soul, language, or rationality. Animals, on the other hand, lack the requisite property, whatever it is, and therefore lack moral standing, much less any moral rights.
 
Some speciesists hold that persons have moral or natural rights because we are members of the human moral community. This is true even if a human’s mental capacities are impaired. Normal adult humans care about other normal humans and sympathize with the plight of the congenitally radically cognitively limited (henceforth, CRCL). These are sympathies we would not want to lose, virtues we would not want to dilute. By entertaining the idea that we should think of misfortunate humans in the same way we think of animals, do we take a step toward becoming people who mistake serious incapacitation as a reason to be cast out of the moral community? “The issue,” writes Carl Cohen, “is one of kind.”

Humans are of such a kind that they may be the subjects of experiments only with their voluntary consent. . . Animals are of such a kind that it is impossible for them, in principle, to give or withhold voluntary consent or make a moral choice. What humans retain when disabled, animals never had.

Here is how the kind argument goes.

i) To have moral rights, one must be of the kind that is able to be what humans distinctively can be or do what humans distinctively can do.

ii) Animals are not of the kind that is able to be what humans distinctively can be or do what humans distinctively can do.

Therefore, animals cannot have moral rights.
This argument is valid but unsound because both i) and ii) are false. To see why, consider humans with very severe Autistic Spectrum Disorder, or anencephaly, or disabling microcephaly. CRCL have moral rights, goes the speciesist argument, because they are of the kind that is able to be what humans distinctively can be, or do what humans distinctively do. In this respect they are unlike animals. Here is the reason, then, that animals with more sophisticated and complex mental states than CRCLs lack rights while CRCLs have rights. Only CRCLs are of the right kind.

But what is the kind, we may ask?
 The answer cannot be that the kind is the features, whatever they are, that TDAHs and CRCLs share. To point in some general direction, shrug, and say that all normal humans and so-called marginal humans share a certain je ne sais quoi quality—a quality we cannot specify but is clear to everyone nonetheless—is question-begging. We are owed an explanation of the features that hold the group members together. That explanation must point to one of two features: the physical or the psychological features that TDAHs and CRCLs have in common. I follow McMahan in holding that here is no third alternative.
The speciesist may appeal, first, to physical characteristics. CRCLs and TDAHs both belong to the species Homo sapiens, possess human DNA, have a human mother and father, inherit opposable thumbs, and so on. The claim is true, and so is the additional claim that rhesus monkeys and other animals lack these characteristics. However, when supplied as a reason for giving moral-status to CRCLs but not monkeys, the appeal is hardly convincing. Surely one’s physical characteristics are irrelevant to how they ought to be treated. Science fiction examples such as ET illustrate the point. But so do the physical characteristics of unfortunate humans who may not have a human appearance because of disfiguring diseases such as Elephantiasis. Physical characteristics will not support the speciesist’s case as they have no more bearing on one’s moral status than does one’s age, gender or skin-color. 

If the speciesist does not appeal to physical characteristics they must appeal to psychological characteristics. CRCLs and TDAHs, they might say, both have souls, or use tools, or have language, or act on the basis of reasons, or make music, etc. Clearly, one’s psychological capacities are relevant to how one should be treated, but a different problem arises here for the speciesist. Whatever psychological capacity or set of capacities the speciesist names, some humans lack it.
 Cohen’s remark to the contrary, not all disabled humans retain what animals never had. Some humans lack not only the ability to use tools, language and morality. They never had the ability and never will. And some animals have some of capacities named, from tool use to music to proto-language. The only psychological candidate left standing is the soul, and it inherits all of the problems of the question-begging je ne sais quoi response. When cognitive impairments are severe and congenital and untreatable, those CRCLs suffering from them never have what TDAHs have. And some animals have properties that CRCLs lack.
 Psychological kind arguments fail if CRCLs fail to have the mental capacities necessary for moral standing and if some animals succeed in having those capacities.

Speciesists hold that all humans are morally superior to all animals. However, the facts of human neural diversity make it impossible to set the bar to exclude all animals while including all humans.
 There are no singular morally-relevant properties possessed by all humans and no animals, so we lack good reasons to think we may discount the pains, frustrations, and interest in continued life of generations of experimental animals.
 

If, as I have argued, speciesism is not defensible, then we should not accept its permissive endorsement of all forms of IGEA.
Summary: The task of assessing IGEA would be simpler if either of two claims were true. First, if AR were true and one of the consequences of AR were that all IGEA is ruled out, then our problem would be solved and all animal transgenic research could be prohibited. But even if we assume AR to be true, as we have seen, it does not prohibit IGEA—and may in fact require it in cases of conflicting rights. On the other hand, were speciesism true, then virtually all IGEA would be allowed. But speciesism arguably is not true so we cannot give transgenic animal scientists carte blanche. If neither of these popular views is correct, where do we turn for guidance? In my last section I will argue that the utilitarian animal welfare tradition is a good starting place if it is strengthened with a base line of intuitive-level system of animal rights.
 
§5  Animal rights, reformist: “Animals have rights but critical thinking may override them in the interest of the overall good—IGEA is permitted if it meets stringent requirements”
Other arguments exist for denying consideration to animals used in research and for recognizing natural rights for them and these arguments would have to be examined before reaching any firm conclusions about either position. I believe the arguments surveyed above, however, are the strongest arguments on offer, and the fact that each position fails leaves us in a difficult place. It seems we must make decisions about procedures such as IGEA on a case by case basis, carefully weighing a variety of conflicting, difficult to measure, and sometimes incommensurable values. We must consult a variety of ethical principles, assess the likelihood of utility and disutility of various options, and respect the rights of all beings while preventing noncomparable harms to those we might make worse-off by our actions.
A third theory may fill the gap. Defenders of a reformist interpretation of animal rights (ARR) recommend that we teach our children to believe in animal rights and to think in those terms ourselves. Given the self-interested and biased nature of human psychology and the unmitigated constraints on the amount of information we are able to acquire before we must make decisions, however, reality requires that we actually make decisions in daily life as if some deontological theory were true. And yet, whenever rights conflict and we have the time and information required to think critically about what is the best action we can undertake, we should turn off the deontological heuristic, make the necessary consequentialist calculations and, according to R. M. Hare, form our decisions as act-utilitarians. 
Utilitarians typically do not believe in rights, but Hare’s two-level utilitarianism holds that we ought to act in the ordinary case as if rights exist. We ought, that is, to instruct our children about people’s and animal’s rights, because such beliefs are required to counteract the self-interested tendencies of human beings, the vagaries of our knowledge, the ease of self-deception, and the impossibility of gathering, much less weighing, all the relevant facts before pressing decisions are on us. That said, I follow Hare and Gary Varner in thinking that when we have the time and resources to engage in critical thinking, we should always make decisions as act-utilitarians, choosing to perform the act that will maximize the overall balance of good consequences over bad consequences.

For ARR, then, the notion of a moral or natural right is a convenient shorthand, summarizing rules on which we ordinarily ought to act to achieve satisfactory consequences. Two-level utilitarians recommend that we train ourselves to think and act as if we were deontologists in everyday life because this conceit is most likely to maximize overall good given our inability to overcome bias and lack of information. The default position, then, is to regard moral truisms as well-founded truths and act more-or-less unthinkingly on them. On these assumptions we should, therefore, train ourselves and our children to think of rules such as Honor thy father and thy mother and Do no harm as reflecting, for example, virtually inviolable human rights to autonomy and protection from being conscripted into experiments in which one’s body is used as a means to a scientist’s ends.
ARR requires sensitivity not only to the numbers of animals involved in research but to the differences among species in, for example, sensitivity to pain. The range of psychological potentials of animals matters on this view, as does a rigorous assessment of the harms likely to be inflicted and the benefits likely to be realized. The distribution of harms and benefits matters, too. Minor harms to a few individuals of an insensate species, for example, might be easily justified if large benefits will accrue both to the individuals used in the experiment and to large numbers of humans whose lives will be saved. If the experimental animal, on the other hand, is a highly intelligent and sentient primate with well-developed emotions and cognitive states, and the research will harm them significantly while having few benefits other than helping older human males to rejuvenate the growth of hair on their bald heads, then the research will be more difficult to justify.
For those with an ARR view, the kind of careful weighing of many factors just described is the kind of assessment indicated by current animal welfare law. Let us begin with a quick review of the legislation in, for example, the United States since laws are an important source of moral reflection and may serve initially to guide us in day to day decisions. Law represents the culmination of what presumably has been a community’s democratic process of deliberation. Professional codes distill the results of hours of trained minds focused on ethical questions.
 

Policies regulating animal research vary between countries. The code regulating animal research in the US takes as a point of departure the 1966 Lab Animal Welfare Act (AWA) and the subsequent documents that interpreted and built on it.
  I will refer to this body of laws, rules, and guidelines as the AWA tradition. That tradition acknowledges certain limited legal rights for animals, requiring, for example, that each warm-blooded research animal (RA) be given a certain standard of care.  Exceptions are allowed if care interferes with "the design, outlines, or guidelines of actual research or experimentation,". Part of the tradition is a 2002 amendment that excludes from the law’s protections all birds, mice, and rats specifically bred for scientific research.

All research must be aimed at producing knowledge and advancing human understanding of such processes as health, disease, and treatment. Animals should not be used in research where the results are already known or can be obtained by other means, including mathematical modeling or in vitro experiments or epidemiological studies. Appropriate safeguards must be in place to eliminate unnecessary harms and minimize necessary harms, including the use of qualified medical and scientific personnel and careful monitoring of subjects during experiments. Experiments must be designed to employ methods that reduce bias while using the smallest number of subjects necessary to produce statistically significant results.  These rules are all part of current legislation. Excluded from the Act’s provisions are birds, rats, mice, and farm animals including “livestock or poultry used or intended for us as food or fiber . . . or for improving animal nutrition, breeding, management, or production efficiency.”
 As developed by subsequent laws and policy statements, the AWA tradition stipulates Three Rs: 
· Refine: The design of experiments should consider alternative means to any procedure that causes more than momentary pain or distress
· Reduce: The number of animals used should be the minimum possible consistent with the experimental aims of attaining robust statistical results
· Replace: Use non-animal techniques such as mathematical modeling and in vitro studies whenever possible

Enforcement of the Three Rs is largely the responsibility of the Institutional Animal Care and Use Committee (IACUC), the official body at each U.S. institution charged with reviewing and overseeing the humane care and use of animals. Each IACUC by law must ensure that all applicable laws, policies and guidance are upheld and that all experiments using animals are in compliance with AWA. It must consist of no fewer than five members one of whom must be a trained veterinarian, one a practicing scientist skilled in the use of animals in research. Another must come from a non-scientific area, and one member must not have affiliation with the institution. 
Members of IACUC must make official determinations about the ethical acceptability of every research proposal using animals. They must suspend experiments not being conducted in accordance with applicable rules. 
AW agrees with the spirit of the AWA tradition that difficult questions in which the lives of humans must be weighed against the lives of animal should be decided on a case by case basis at a local level by a diverse group of trained people. IACUCs consist of scientists and nonscientists who must deliberate over each proposed experiment and consider the respective weight of all morally relevant considerations. What mental capacities does the species to be used possess? What are the quantity and quality of the goods promised by the experiment? Are the animals subjects of lives? How do we assess whether the life of an enhanced animal is better than its life would have been had it not been enhanced? What makes an animal life a life worth living to the animal, if anything?  Can an animal give informed consent to participate in a research program? If you think not, what do you make of apparent displays of fear and retreat in some species, behaviors that might be interpreted as refusals to participate? If you think so, how great must the benefits of a research protocol be in order to justify overriding the animal’s refusal to consent?

Can animals, for example, be depressed? Our answer will depend on the species in question. There seems to be little debate about depression occurring in macaque monkeys. How do we know? Behavioral and physiological evidence. Depressed monkeys bow their heads, their lowered eyes glaze over, their shoulders slump, and they are not responsive to other animals in their vicinity.
 Depressed macaques have higher cholesterol levels, faster heart rates, lower body fat. They are usually subordinates in the social hierarchy and suffer stress caused by more dominant members of the community.

To be capable of the severe psychological pain of depression one must be capable of equally severe psychological pleasure, including alert and attentive responsiveness, erect posture, inquisitiveness and curiosity. One must be able to assess one’s status in the group, compare it to the status of others, and understand when one is moving up the social ladder. These traits are not found in all animals. The more complex an animal’s capacities, the greater the reasons for harming it will have to be.
How would we know when an animal’s life has been enhanced? Would we use the measures of classical hedonism or desire-satisfaction theory? Or might there be an objective list of values it is good for a mouse, or pig, or cow life to have (cf. Parfit and Arneson)? And what would be the norm for assessing how much good could be taken from an animal in the name of delivering goods to humans? Would the standard be the typical functioning of an ordinary member of the species? And if so, how would we determine typical functioning? Would the capacities of wild as well as confined animals of a species count?

These are the questions we would have to answer to decide whether any of the four forms of IGEA is ethically justified.  Clearly, we cannot make such determinations in advance. We must look at the facts of each case. Well-intentioned people will disagree about the correct answers to these difficult moral dilemmas. The wisdom of the AWA tradition is to recognize that we, lacking democratic consensus about the right answers, should speak with each other locally before deciding when and how to proceed.

I noted that for those who defend an ARR view, researchers using animals will often be justified in following the codes. I now want to revise my claim substantially, because we have the time and resources to reflect on the codes critically and we can easily see that they have two glaring deficiencies. These deficiencies must be corrected before researchers can trust the codes as reliable heuristic guides to action.
§6  Two deficiencies in the AWA tradition: ethical review and informed consent
The two most striking differences between the policies regulating the use of humans in research and the use of animals is the centrality of ethical review and informed consent for IRBs and their utter absence from IACUCs. 

First, consider ethical review.

For the most part, the IACUC does not and cannot conduct this explicit ethical review. The IACUC is charged with reviewing the rationale (preferably statistical) for the animal numbers chosen, for instance, but not whether a particular line of research warrants that number. Similarly, the IACUC evaluates a technical claim that nonhuman primates alone are likely to provide the sort of data sought, not whether a particular project ethically merits the use of primates. Because the IACUC does not have the tools (or the regulatory mandate) to conduct a thorough assessment of the scientific merit (i.e. the potential benefits) of a proposed project, it cannot make a thorough cost-benefit analysis.

The requirement to observe the Worse-Off principle provides a strong reason to change this aspect of US animal legislation and empower the IACUC to perform ethical reviews and make ethical judgments.

Second, consider informed consent. Humans are autonomous agents in control of our actions. To conscript us against our will into experiments that could harm us is to disrespect our basic freedom and to treat us as means only and not ends-in-ourselves. IACUCs are not charged with requiring that experiments ask animals for informed consent because of the presumption that we cannot obtain it from animals and, even if we could, it would not be necessary. For animals are not ends-in-themselves, not autonomous agents, and therefore not capable of making informed decisions about conscription. 
It is surely true that many animals could not be informed about what is to be done to them. Insects, for example, are incapable of understanding the most basic forms of language. But might some primates be able to understand human intentions, communicated through some combination of training to experimental conditions through linguistic and behavioral cues, at least in the short term? Might they in turn be able to communicate resistance or acquiescence to our overtures? If so, it would seem that experiments should be required to devise protocols that will be acceptable to the animals or to explain why the protocol must disrespect the animal’s agency, if any. I suspect that most arguments offered to defend disrespecting animal agency will fail for the same reasons that speciesism fails.

Some experiments require the conscription into experiments of non-autonomous humans unable to give informed consent (children, the demented). And yet it may be necessary to experiment on the non-autonomous in order to acquire the knowledge necessary to help them. In the case of the use of moral patients, the law provides proxies to act in the interest of the conscripted. It would seem that the AWA tradition could honor this principle, too, by providing legal guardians for those animals capable of agency.
For those who think of rights in the way recommended by Hare’s two-level utilitarian theory, rights function as a shortcut to good decisions. Researchers should train themselves and others to think of experimental animals as having rights, and generally govern their behavior in light of this intuitive standard. The reason is that the best set of consequences are those we would be able sincerely to embrace if we had to live out the lives of each one—human and nonhuman—affected by our action. Those adopting this view will think of experimental animals as having a right to a certain standard of health and well-being.

§6 Conclusion
I have argued that we should base IGEA rules on an animal rights theory interpreted in a reformist way. Generally speaking, we should approach IGEA thinking that all subjects-of-a-life have the right not to be used as means to others’ ends. However, when we think critically we should form IGEA rules in a way that is sensitive to the different interests of different species, to the quantity and quality of good that each individual brings into the world, and that weighs all other considerations that are relevant to the decision. We may only permit IGEA when we are certain that over-riding an intuitive-level animal right is the only way to bring about a much greater good.
The AWA tradition provides a theory that is sensitive to the rights concerns; it provides a good starting point for the development of better rules. That tradition, however, wants development in two directions: enabling animal use committees to review the ethical dimensions of proposals, and requiring informed consent from animals capable of giving it, should there be any.

If I am right, the provisions of current US law referred to above as the AWA tradition are a defensible but defective set of baseline rules. The three Rs are a set of critical threshold policies that might govern IGEA. Thus, for example, all IGEA research should produce scientific knowledge that aids human understanding and health and cannot be obtained by other means such as mathematical or in vitro models or epidemiological studies. But the position I have called ARR requires that further safeguards be put in place to eliminate unnecessary and minimize necessary harms to animals, such as the use of qualified medical and scientific personnel and careful monitoring of subjects during experiments. Experiments must be designed to employ methods that reduce bias while using the smallest number of subjects necessary to produce statistically significant results.  These rules are all part of current legislation. I have argued, however, that these rules should be supplemented with these additional rules:
1.  Decisions about IGEA research protocols should aim to maximize the ratio of the wellbeing of individual humans and animals with moral standing while minimizing harms to them.

2. To respect rule 1 in the face of our tendency for self-interested bias and inability to acquire full information within the time constraints of decision-making, we should train ourselves to act as if we are deontologists, respecting the ‘rights’ of animals as well as humans until we are convinced that violating some right is necessary to respect rule 1.

3. Proposals that require violating the rights of experimental animals must present arguments of increasing weight as the moral standing of the animal approaches the moral standing of persons.

a. The weightiest arguments for violating animal rights will be those that lead to the imposition of the least harms on animals in the service of respecting the rights of the largest numbers of humans.

b. The least weighty arguments for violating animal rights will be those that lead to the imposition of the greatest harms on animals in the service of achieving enhancements of least importance to the wellbeing of the fewest numbers of humans.
As we move from proposals to use animals to heal humans to proposals to use animals to enhance humans, we should expect the presumption to grow that the research is unethical. This does not mean the presumption cannot be overcome, however. Suppose, for example, that we could give future generations of humans a genetic disposition to think of other mammals as having rights. (The proposed change would be an enhancement not a treatment because one does not have a disease if one thinks of animals as lacking rights; to the contrary, that mistaken thought is the result of an error in reasoning, not the result of an illness.) If we could reduce the incidence in future generations of people who think that animals lack rights we might also dramatically improve the lives of billions of future animals. Would researchers be justified in harming experimental animals now in order to improve future humans’ reasoning capacities if by so doing they could ensure that future animals would be treated more humanely? ? The answer will hinge on many currently unknown details, of course. I raise the possibility only to underline the fact that defenders of a reformist view of animal rights need not oppose IGEA on principle.
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� Redmond explains why animals are used in experiments:
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� For example, Eero Mantyranta, the Finnish cross-country Nordic skier who won two Olympic gold medals, had a capacity for aerobic exercise far above the norm. His skills were enabled by a natural mutation in the erythropoietin receptor gene that allowed him to produce much higher levels of red blood cells than his competitors. Mantyranta does not qualify as a product of IGEH. Should researchers decide to try to fit future generations with the Mantyranta gene however, they would be engaged in IGEH. So would researchers who wanted to target psychological capacities—to allow a student, say, to remember more facts, reason more objectively, relax more thoroughly, or concertize more boldly.
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� In the fourteenth century, Arabic breeders began experimenting with artificial insemination and greatly increased control of inheritance patterns.  Later, stockbreeders worked closely with those who tended animals in pastures. Herd sizes fluctuated around what Wes Jackson calls the “ratio of eyes to acres,” with the number of animals produced on a farm being correlated with the number of humans available to care for them. Today, Jackson’s ratio has been broken. Vast numbers of food animals are produced using techniques such as embryo transfer in factory-like operations where businesses oversee thousands of animals managed by out-sourced veterinarians, dieticians, and market specialists. � ADDIN ZOTERO_ITEM {"citationID":"1l3qk721cm","properties":{"formattedCitation":"(Comstock 2000a)","plainCitation":"(Comstock 2000a)"},"citationItems":[{"id":402,"uris":["http://zotero.org/users/4377/items/SQHK6ZSD"],"uri":["http://zotero.org/users/4377/items/SQHK6ZSD"]}]} �(Comstock 2000a)� 
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� In Parkinsonism the basal ganglia fails to stimulate the motor cortex causing patients to tremble or become rigid and unable to move.
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� I argue for this conclusion in Vexing Nature?.
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� Admittedly, this consequence does not sound like one Tom Regan would endorse. Regan, known for his abolitionist stance toward the use of animals in science, explicitly denies that his theory leads to the conclusion here described (Case, p. 377). For further discussion, see Comstock, Vexing Nature?.
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Our view of what treatment severely retarded people are owed surely in part depends on their being human, members of the human species. Sweeping away this consideration as morally irrelevant can only result in society’s treating severely retarded people like animals, not the other way around. ��(Nozick 1997)� p. 307.


Whether Nozick’s skepticism is warranted about our ability to respond appropriately to the discovery of potential mental self-control mechanisms in animals, many seem to agree with him. Thomas Scanlon adds that our treatment of the mentally disabled
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� Some CRCLs lack the elements of consciousness, including memory, meta-cognition, and self-assessment. There is evidence for episodic-like memory in rats, which have been shown to prefer items on the basis of recollections of what they have previously seen, where they saw it and when they saw it (Kart-Teke et al, 2006). Rats seem capable of remembering without any cueing influences what they saw and where depending on which past situation they are being asked to remember. (Eacott et al, 2005) Rats also seem to have metacognition, the ability to reflect on one’s own beliefs, as rats given a choice to take a test they are likely to fail can base their decisions about whether to undertake the test on an assessment of the state of their knowledge and the likelihood they will pass. When we know ahead of time that we are likely to fail a test, we may opt out of it if given the chance. Making this decision, however, requires that we reflect on our own beliefs and take an inventory of our cognitive state. Rats similarly seem capable of assessing their own state of knowledge as evidenced in their hesitation before tests in which they are unsure of the correct response. � ADDIN ZOTERO_ITEM {"citationID":"1sjrpi436a","properties":{"formattedCitation":"(Foote & Crystal 2007)","plainCitation":"(Foote & Crystal 2007)"},"citationItems":[{"id":1404,"uris":["http://zotero.org/users/4377/items/WTMEP7VX"],"uri":["http://zotero.org/users/4377/items/WTMEP7VX"]}]} �(Foote & Crystal 2007)� Accessed 3/10/2008 at 
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� Fairness, argues Tom Regan, entails that we treat animals with capacities a, b, c, . . . n with the same consideration we would treat a human being with capacities a, b, c, . . . n. If possessing a specific set of properties entitles one individual to rights, then an explanation is required if other individuals possessing the same properties are to be denied the same rights. 


� A further problem with speciesist arguments has to do with the way kinds are initially constituted. When thinking about two individuals consciously selected because they belong to different kinds, the lines dividing them are obvious. If for examples we select a coffee cup and, say, an angel, the differences are immediately obvious. One is real, the other is imagined. One is material, the other immaterial. One is a common object made by humans, the other a quasi-divine being made by the gods. 


It is by comparison not as easy to see that lines can be drawn so that coffee cups and angels are on the same side. But there they are. Both are white, not orange; both attractive, not repulsive. Both are sometimes found in paintings (v. never found in paintings); both are referred to in this paper (v. never mentioned). Several differences in kinds between CRCL and animals are obvious, and it is easy to draw the lines between them. They are, for example, different not only in the way biologists classify their species membership but in their ability to evoke sympathetic responses from humans considering their fates. 


But there are also kinds that include CRCLs and TDAHs in the same category. Both are animate rather than animate. Both are vertebrates rather than invertebrates. Both are sentient (v. insentiate), conscious (v. unconscious), social (v. solitary). And, in the case of some mammals and birds it appears, able to count (v. unable to count), have a theory of mind (v. no TOM), and be capable of lying (v. incapable of lying). If we argue that “being biologically human” is the line marking the boundary of beings having a right to life, we must provide arguments for drawing the line there rather than at other joints, such as “having desires,” or “being the subject-of-a-life” When there is more than one way of slicing the world we must defend the cuts we make. When we grant moral-status to misfortunate humans and deny it to more intelligent animals, the decision seems arbitrary and self-interested.
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� Given the facts of human psychology, it may be that we are most likely to make the world a better and more just place if as a matter of course we regard cultural rules and laws as well-founded truths.  Varner calls these truths intuitive level system (ILS) rules. For two-level utilitarians such as HareHare and Varner and, if Varner’s interpretation of Singer is correct, Peter Singer, we are generally justified in acting on ILS rules even if we have ourselves not critically examined them. The reason has to do with epistemic responsibility. The number of things we must know to maximize good is far beyond the ability of any one of us to know. Furthermore, we are subject to all manner of dissembling, self-deception, and confabulation. If it is literally impossible to gather all the information needed to make accurate assessments of the utility and consequences of various actions open to us, then how could we ever hope to weigh all the relevant facts against each other before taking action? In the face of the facts of human psychology and the time constraints within which difficult decisions must be made, ILS rules serve us by giving us rough and ready guides on which to act. Varner suggests we not only rely on such rules as our default condition, but that we teach our children and convince ourselves to think of ILS rules as having a kind of deontological status. In sum, we are generally justified in following the codes given to us.


� By tradition of interpretation, I have in mind the following documents: the Animal Welfare Act, 1966 [USC Title 7, Sections 2131 to 2156] as amended in 1970, 1976, 1985 and 1990; Animal Welfare Regulations [Title 9 CFR, Subchapter A, Animal Welfare, Parts 1, 2 and 3]; Health Research Extension Act, 1985 [Public Law 99-158, November 20, 1985, Section 495]; US Government Principles for the Utilization and Care of Vertebrate Animals Used in Testing, Research, and Training, 1985; PHS Policy on Humane Care and Use of Laboratory Animals, 1986; 2000 Report of the AVMA Panel on Euthanasia [JAVMA, Vol. 218, No. 5, March 1, 2001]; Guide for the Care and Use of Laboratory Animals (Guide) [NRC, 5th Ed., 1996]; and the NIH Grants Policy Statement (03/01), Part II: Terms and Conditions of NIH Grant Awards Subpart A: General -- Part 2 of 7.


� In order for a researcher in the U.S. to receive federal funding, the research institution must meet the standards for the Guide for the Care and Use of Laboratory Animals. These standards are enforced by the Office of Laboratory Animal Welfare (OLAW), and birds, mice, and rats are not excluded from OLAW’s protections. All federally funded researchers using vertebrate species must meet the standards in the Guide. Moreover, many institutions require compliance with these regulations independently of the source of funding.


Together, the AWA and the Guide allow animals to be used in the U.S. in ways that would not be allowed in the European Union (EU). Researchers in the EU must comply with the “Directive 86/609/EEC on the protection of Animals used for Experimental and other Scientific Purposes,” and although interpretation varies, the entire EU has agreed to some particular statutes for the protections of animals. For example, in 2009 the EU banned all cosmetic research on animals. The United States, by contrast, has product safety testing requirements that mandate animal testing for certain drugs, cosmetics, and pharmaceuticals. This regulation makes it more difficult for individual companies to avoid using animals for testing purposes.� � ADDIN ZOTERO_ITEM {"citationID":"b7g9FdHR","properties":{"formattedCitation":"(Shively et al. 2006)","plainCitation":"(Shively et al. 2006)"},"citationItems":[{"id":243,"uris":["http://zotero.org/users/4377/items/FUEHKCV6"],"uri":["http://zotero.org/users/4377/items/FUEHKCV6"]}]} �(Shively et al. 2006)�
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� How do we determine that standard? Does justice require that we set the standard by identifying the normal functioning of a member of that animal’s species? Or, instead, by identifying each animal’s individual capacities? These questions I leave for discussion on another occasion.
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