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The debate over the morality of human embryonic stem (hES) cell research is a global debate. It takes place on virtually every continent. Yet, whether the debate takes place in Washington, Singapore, Shanghai, London, or Helsinki, we all address nearly the same set of scientific as well as ethical issues. In part this is due to the sheer rapidity of electronic communication. It is also due in part to wandering money, money looking for an investment location where the scientific talent is high, the research costs are low, and the legal obstructions are minimal. Finally, it is due in part to the havoc stirred up by American religious voices raised in opposition to hES research.

One particularly American accent in the 21st century global debate over stem cells is the application of religious arguments mustered to oppose elective abortion in the 1970’s. Roman Catholics and American Evangelicals have allied to oppose hES research, depicting scientists as baby killers. While the scientific community is attempting to move forward with regenerative medicine, in the public square people are arguing about elective abortion.

I describe this as the “American accent” to a conversation that is otherwise globewide. Although the scientific breakthrough of isolating hES cells happened in America, research in regenerative medicine today is taking place everywhere a laboratory can find financial support. The theological theorizing leading to religious opposition takes place at the Vatican and is exported to America. The Roman Catholics have provided the theoretical arguments, while the evangelicals are borrowing these for their political advocacy. The American accent consists of a convergence of Vatican theology, evangelical activism, and government restrictions regarding what scientists can and cannot do in the laboratory. Well, so it would appear.
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Actually, the public conversation is somewhat more complicated than I have just described. It is not merely a renewed debate focused on abortion. To the listening ear it might sound like the floor of the stock market, with voices yelling in competition with one another making it difficult to hear any single voice clearly. The Vatican voice is by no means the only voice. Many others are talking, some even shouting. In what follows, I would like to filter out the noise so that we can listen to the discrete messages.

In what follows, I will first offer a concise reminder of the significance of stem cells and the science of their derivation. I will then turn to the ethical controversy in the United States. I propose that below the din we can hear arguments from within three competing ethical frameworks that are religious in character, plus a fourth that does not appear to be religious. (1) The embryo protection framework directs our attention toward the derivation of stem cells, the disaggregation of the blastocyst. (2) The nature protection framework directs our attention toward perceived threats to our humanity in the face of advancing biotechnology, so it seeks to protect human nature from scientists playing God and our society from slipping toward Brave New World. (3) The medical benefits framework focuses on the improvement of human health and well being that the science of regenerative medicine promises. The fourth, (4) the professional standards framework, mediates between the public square and the scientific laboratory. Those working on professional standards are governmental funders who, in response to the public debate, wish to support research while minimizing moral offense. Finally, I will turn from description to prescription, suggesting three foundational rules for guiding Christian thinking about the ethics of stem cell research, rules that can be shared across ethical frameworks.

Ethical frameworks are conceptual devices used to sort through and order the various ethical questions raised by stem cell research.
 Questions asked within one framework may not be answered, or even addressed, within another framework. Indeed, some questions may be specifically excluded. Like the public generally, Christians along with Jews and Muslims often operate within these ethical frameworks without understanding fully their implications. The rhetoric flying back and forth in the public debate is often colorful, acrimonious, and mean spirited. Frequently it obfuscates, making it difficult to discern just what the central issues might be and what is really at stake. By understanding all three frameworks and their implications for ethics, we will understand better why the public debate seems to be a cacophony of voices which fail to understand one another. Conscientious ethicists within America or in other parts of the world, understanding this, can better construct moral arguments that will be more comprehensive and perhaps even more persuasive.
The Science and Promise of Stem Cells

The human body is made up of millions of cells. The better part of these cells can be described as “highly differentiated.” That is, they have different, highly specialized, functions. Neural cells, heart cells, and liver cells are examples of highly differentiated cells. Each of these differentiated cells has a limited life span. During that span it is capable of dividing a certain number of times before it dies, that is, before it undergoes senescence. With each division, each differentiated cell produces two cells identical to it, two cells with the same specialized function. 

Stem cells are unlike highly differentiated cells in three important respects. First, stem cells are less differentiated than other cells; their function is less highly specialized. Second, stem cells do not have such limited life spans; these cells are capable of prolonged self-renewal. Third, when stem cells divide, they not only reproduce themselves, but they produce “daughter cells” that are more highly specialized than they are. Stem cells are vital to the human body. These cells regenerate certain organ systems of the human body through the generation of new cells within those organ systems. For example, hematopoietic (i.e. blood) stem cells replenish our blood supply. When we donate blood, hematopoietic stem cells respond by accelerating the production of replacement blood cells. These are the cells from which others stem, so to speak. 
Healing and growth depend on these stem cells. All people have stem cells in their bodies which are native to specific organ systems. For quite some time scientists have investigated the role these stem cells play in regenerating the tissues of those systems. In the last decade, however, something new has happened. Scientists have been able to derive stem cells in the laboratory that are not specific to particular organ systems. These stem cells offer the promise of regenerating any tissue in the body.


In 1998, for the first time, scientists derived stem cells from a human zygote (a fertilized egg). The 1998 breakthroughs took place at the University of Wisconsin where human embryonic stem (hES) cells were derived from a zygote;
 and at Johns Hopkins University where human embryonic germ (hEG) cells were derived from an aborted fetus.
 Both were funded by the Geron Corporation in California. Our discussion will focus here on the zygote derived pluripotent stem cells.

Working in vitro (“in glass”), University of Wisconsin scientists allowed the zygote to develop to the blastocyst stage—about five days. At this stage the zygote becomes a sphere of cells consisting of an outer layer of cells (the trophectoderm), hollow fluid filled cavity (the blastocoel), plus a cluster of cells inside this cavity (the inner cell mass). Breaking open the trophectoderm, scientists were able to isolate the inner cell mass, and, placing those cells into a culture medium, cause them to proliferate. Once they had divided fifty times without showing any signs of deterioration, they were dubbed “immortal” or “characterized.” The original four Wisconsin lines are to this day are still dividing and being used in experiments all over the world. Scientists named these isolated cells human embryonic stem cells (or hES cells). 


The Term: Human Embryonic Stem Cells

This naming has led to some unfortunate consequences. The term “embryonic stem cells” can be misleading in at least two ways. First, by reifying the term embryo, it implies that there is such as thing as “an embryo.” However, as a publication of the U.S. President’s Council on Bioethics has pointed out, in a strictly technical sense, “there is no such thing as ‘the embryo,’ if by this is meant a distinctive being (or kind of being) that deserves a common, reified name—like ‘dog’ or ‘elephant.’”
 From the Greek meaning “to grow,” the term “embryo,” used precisely, describes a stage of development—from fertilization until approximately the eighth week of gestation. Hence, properly speaking, in 1998 scientists derived stem cells from the zygote or the blastocyst, not the embryo. They might more properly have been called human blastocyst stem cells.

The term “embryonic stem cells” can be misleading for a second reason. The term “embryo” often evokes an image of an infant-formed creature in miniature, a creature with a head, arms, legs, etc. In fact, at the blastocyst stage the cells of the zygote are virtually undifferentiated, consisting of only two types of cells, the cells of the trophectoderm and the inner cell mass. That the blastocyst stage zygote does not yet “look like” a more developed human individual does not, in itself, constitute a salient ethical fact. An organism’s form does not determine its moral status. However, precise concepts are vital to sound and fair ethical reasoning. When forming our ethical arguments we should strive to work with precise language, even though the phrase “human embryonic stem cells” has become unavoidable. 

Having noted these difficulties with the term “embryo” and with it “embryonic stem cells,” how should we proceed? These terms have become ubiquitous in the current discussion; so, it is virtually impossible to avoid using them. However, when we do use them, we should be aware of their imprecision, remaining attentive to the value of using alternative terms.

Pluripotency in Stem Cells

Now, let me return to our discussion of the promise and science of human embryonic stem cells. Recall that stem cells found in the body are native to specific organ systems. They have the potential to regenerate the tissues of that organ system; they have the potential to generate multiple different daughter cells. Because of this characteristic, these cells are described as “multipotent.” Recall also, that the stem cells found in the body can renew themselves for a prolonged period. It is thought that in vivo, or “in the body,” these cells can renew themselves and produce daughter cells throughout the life of the organism. 
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Human embryonic stem (hES) cells can self-renew throughout the life of the organism in vivo (the life-span of these cells is considerably shorter in vitro); hES cells appear to be capable of unlimited self-renewal in their pre-differentiated state without genetic deterioration. This characteristic is referred to in scientific literature as “immortality.” In addition, whereas stem cells found in the body are multipotent, ex vivo hES cells are “pluripotent.” They have the potential to produce all cell and tissue types in the human body. 
 Hence, unlike stem cells found in the body, which regenerate the tissues of specific organ systems, hES cells hold out the promise of being able to rejuvenate any and all tissues. 

If a scientist could guide stem cells to become specific tissues and develop means of transplanting these cells into the body, stem cell therapy would not merely stop deterioration of a part of our body due to disease or injury; it would regenerate tissue to levels of health and strength that represent our ‘normal’ expectations. Medical researchers hope to discover regenerative therapies for heart disease, liver disease, diabetes, spinal cord injury and paralysis, Parkinsons, Alzheimers; and in related research, nearly every type of cancer. The potential global impact of regenerative medicine is staggering.

Stem Cells and Cloning
The controversy over stem cells has been complicated by its entanglement with the controversy over cloning. The confusion engendered by this entanglement calls for clarification. The two controversies come together on the issue of immune rejection. If we were to coax hES cells to become differentiated neural cells, and if we were to implant those cells into a patient, that patient’s immune system would likely put up a blockade and fight off an invasion of what, genetically speaking, are foreign cells. This problem of immune rejection, or ‘histocompatibility,’ represents a significant technical hurdle that scientists will need to clear if the promise of hES cell transplantation is to be realized. (Our experience with organ transplants demonstrates how serious a problem histocompatibility can be.) If, however, the stem cells could be made with the exact genetic code of the recipient, then the transplant-recipient’s body would welcome the new cells as its own. The technology of cloning appears to offer the possibility to achieve just such a patient-sepcific match. 
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The process looks like this. The laboratory researcher would begin with a woman’s egg, an oocyte, and remove the DNA nucleus. Then using the technique of somatic cell nuclear transfer (SCNT or NT for short) developed in the Dolly experiments, a DNA nucleus taken from a skin cell or some other somatic cell in the  future recipient’s body would be rendered quiescent and then transferred to this enucleated oocyte. The egg would then possess a full complement of DNA, the very DNA of the future recipient. The egg would be activated, and at five days or so the stem cells would be harvested. They would be teased into becoming heart tissue or liver tissue or whatever is needed. They would be placed into the patient’s body. The stem cells would then regenerate whatever organ welcomes them home. This technique is called “therapeutic cloning” and promises perhaps the best way to overcome the problem of immune rejection. It is generally distinguished from “reproductive” cloning, which would be the use of somatic cell nuclear transfer to generate a child.

The addition of therapeutic cloning to stem cell research, however, advances another set of ethical issues. Not only must the ethics of stem cells deal with the problem of destruction of a blastocyst, but it must also deal with the deliberate creation in the laboratory of a new “embryo” that is slated for destruction. Some people believe that the deliberate creation of an embryo with intent to destroy it is an even more serious ethical issue than the destruction of embryos that were already “slated for death” because they would not be implanted during the IVF process. 

The goal of experiments with SCNT or therapeutic cloning is a patient-specific genetic match. Might there be another way? Suppose we could take a cell from the patient and reprogram it so that its DNA would become pluripotent? It is the interaction of the DNA with the cytoplasm that precipitates gene expression; so, might we be able to create just the right interaction that would lead to pluripotency? Such experiments have been successful in mice. Early in 2007 Shinya Yamanaka of Kyoto University accomplished the key reprogramming task. From a skin cell she was able to create a blastocyst and draw off a line of pluripotent cells.
 
The next steps in research might go two directions. One direction would be to try cytoplasmic reprogramming on human skin cells, a parallel with what has been accomplished with mouse skin cells. The other would be to place human DNA into a mouse fibroblast, and ask the DNA to reprogram the cytoplasm so as to produce a blastocyst with an inner mass of human pluripotent cells. The latter method would involve chimerism, the mixing of tissue of a human and a nonhuman animal to make hES cells. These three directions of research—therapeutic cloning, cytoplasmic reprogramming of a patient’s own cells, and chimerism—are aimed at establishing a histocompatible cell line that will provide a genetic match for a specific patient.
This, in brief, is the science and promise of regenerative medicine. We turn now to the three ethical frameworks that have structured—and, in my view limited—the public debate in America over stem cells.

Framework #1: Protecting the Early Embryo

The first ethical framework is called the embryo protection framework. For those making moral arguments from within this framework, the central question is this: should an embryo be granted the same moral status as a human person? Should it be granted morally protectable dignity? If so, then the blastocysts should not be destroyed, because this is tantamount to the killing of a person, or at least a potential person. The taking of the life of the embryo is morally illicit. It is a form of ex vivo abortion. The embryo protection framework takes the early embryo as the object of moral concern; and all related matters are interpreted in light of it.. 

On what grounds might we think the early embryo possesses a dignity that forbids scientists from harming it? The most sophisticated account is provided by Vatican Catholics. The Vatican ties together ensoulment, dignity, moral protection, and genetic novelty. This position, articulated already in the 1987 encyclical Donum Vitae, provides the foundational moral logic for what would later become the official Roman Catholic position on the stem cell debate. Donum Vitae argues that three elements are crucial to the creation of a morally defensible human individual: the father’s sperm, the mother’s egg, and a divinely implanted soul. Donum Vitae notes that at fertilization a novel genetic code—neither that of the mother nor that of the father—is created. Donum Vitae takes this genomic novelty to be evidence of the presence of a unique individual, and thus reasonably the moment of ensoulment. Ensoulment is the event which establishes a divine moral claim, so that the destruction of the blastocyst constitutes not only murder but an offense against God’s creation. Alleged empirical evidence that the early embryo has this divinely ascribed status is the uniqueness of the person-to-be’s unique genetic code. Once a unique genome has been established, then it is morally incumbent on us to protect it from harm. 
Here is the key Vatican commitment. “From the time that the ovum is fertilized, a new life is begun which is neither that of the father nor of the mother; it is rather the life of a new human being with his own growth. It would never be made human if it were not human already. To this perpetual evidence...modern genetic science brings valuable confirmation. It has demonstrated that, from the first instant, the programme is fixed as to what this living being will be: a man, this individual-man with his characteristic aspects already well determined. Right from fertilization is begun the adventure of a human life, and each of its great capacities requires time...to find its place and to be in a position to act.”
 Genomic novelty establishes the biological definition of the individual person; and it readies the person for the impartation by God of a freshly created spiritual soul. Genomic novelty at the zygote stage is sufficient for morally protectable dignity even if the soul is not yet present: “supposing belated animation, there is still nothing less than a human life, preparing for and calling for a soul...”
 Although these commitments were made during the abortion controversy, they have been revived and applied to the laboratory blastocyst. Whether in vivo in the mother’s body or ex vivo out of the mother’s body, the early embryo is protectable on the grounds that its biological composition constitutes an individual human person calling for a spiritual soul. 

The orienting bioethical principle of the embryo protection framework is “nonmaleficence”—that is, “do no harm.” To take a life (the life of the developing zygote in this case) violates the do no harm principle. According to many working within this framework, our first ethical responsibility is to forestall stem cell research. Those who support stem cell research are accused of disrespect for the value of human life. Foremost among those who frame the debate in this way are Roman Catholic spokespersons and some outspoken Protestant American evangelicals. 

 When the issue is framed this way, those who support stem cell research must argue that an early embryo or blastocyst is not a ‘human person’ and that destroying it is not equivalent to murder. These arguments can be difficult to make. If the blastocyst is not yet fully a human person and therefore protectable, when does a developing zygote become protectable? The public debate in America has largely raged over this question; the embryo protection framework has set the terms of the debate. Because so much public attention is given to this framing, we sometimes fail to notice that voices speaking out of two other frameworks are trying to be heard.

The 14 Day Rule


Before proceeding to the next ethical framework, we need to mention a conversation that takes place within the embryo protection frame, namely, the consensus developing outside of Roman Catholic circles regarding the 14 day rule. According to the 14 day rule, scientists may conduct research on ex vivo embryos prior to the 14th day (12th day in California). After the 14th day, no more research is permitted. This policy originated with the Warnock Commission in the United Kingdom, and it has now spread to professional standards in many places.

The fourteen day rule arises because of an observation, namely, that a significant threshold is crossed between 12 to 14 days when the embryo is living within the mother’s body. This is the time when the embryo attaches to the uterine wall and the primitive streak appears. This is the moment of first individuation, where a single individual rather than twins or more can be identified. It is also the moment that the mother’s hormones begin to trigger the gene expression necessary for fetal development. Indirectly, this in vivo threshold has become a marker of sorts for ex vivo research ethics.


Because of the Vatican’s ontology that seems to rely upon individuation in biology to warrant divine impartation of a spiritual soul, within Roman Catholic circles it is being suggested that the 14th day is more fitting than fertilization to establish moral protectability. Genomic novelty at fertilization does not give us an individual, but the primitive streak does. Could the Vatican move its moment of ensoulment and the establishment of human dignity to the 14th day?

Some Roman Catholic bioethicists recognize that the original genetic code in the zygote is capable of making one, two, four, or even eight human beings with the same genome, depending on various embryonic processes. The cells of the early embryo do not become an identifiable individual human being until they adhere to the uterine wall at about twelve to fourteen days. “In short, it can be argued,” says Norman Ford of Melbourne, “the presence of the genetic code itself does not suffice to constitute a human individual, but that only its activation does, whereby specialized cells and membranes are produced to form and enclose an organized human individual about fourteen days after fertilization. If this argument is accepted, fertilization is not the beginning of the development of the human individual but the beginning of the formative process and development into one (or more human individuals). Ultimately this issue cannot be resolved in the first instance by appealing to the teaching of the Church, but only by reflection and critical analysis on all the relevant scientific information interpreted in the light of sound philosophical principles.”
 This opening in theological anthropology does not necessarily lead to ethical approval of hES cell research, however. In an apparent non sequitur, Ford advocates holding the early embryo in respect as potential human life and recommends “banning destructive research on human embryos.”


American Roman Catholic bioethicist Thomas Shannon follows Ford’s argument, expands it, and then draws the opposite moral conclusion. Vatican arguments protecting the embryo from fertilization on are frequently embellished by acknowledging that the blastocyst is not an individual person but rather a potential person; and this potential allegedly warrants treatment with full personal dignity. Shannon contends to the contrary that potency is not act, that a person in potential is not an actual person just as an acorn is not an actual oak tree. The argument from potentiality is not philosophically sound. Shannon can admit that he is not persuaded that the human blastocyst is an individual human person in the strong sense of the term. Shannon sees merit in the fourteen day rule as the point where individuality and moral protectability are established; so, on this basis, he permits human embryonic stem cell research.


Shannon asks contemporary embryology to inform the reason employed by theologians; he asks science to inform theology. What embryology tells us is that what has been assumed to be a ‘moment of conception’ is not really a moment after all. Rather than an instant in time, conception is a process. One could define conception in terms of syngamy, the twenty-four hour process whereby a sperm enters an ovum and establishes a diploid set of chromosomes—that is, the establishing of genetic uniqueness in the zygote. However, as we have seen, even though the zygote may possess genetic uniqueness it is not the beginning of an ontological human individual. The better way to understand conception, according to Shannon, is this: conception is the establishment of an individual fetus who could become a person—that is, conception is a near two week process leading to implantation. In traditional Roman Catholic theology individuality has been a necessary, though not sufficient, condition for personhood. And, biologically speaking, individuality does not appear until implantation. Therefore, implantation at fourteen days rather than fertilization on the first day appears to Shannon to provide the better conclusion for the conception process.


The anthropologies of Ford and Shannon have garnered critics who dispute the fourteen day rule. Lisa Sowle Cahill says “the counterargument is that as long as an embryo is a developing life within a human genetic code, it is a person despite its uncertain identity and prospects.”
 Although Cahill herself finds the attempt to locate a defining moment to establish moral protectability a near fruitless enterprise, she recognizes the role that genetic uniqueness plays in the counterargument.
Other critics try to counter the fourteen day rule by demoting twinning to something unnatural, so as to connect genetic uniqueness with individuality in God’s eyes. As we mentioned above, they affirm the Vatican view that genetic uniqueness established at fertilization coincides with individual personhood and then claim that twinning is an abnormal form of normal gene expression. Twinning becomes an abnormality. What is normal is that unique DNA belongs to a unique person, even if nature occasionally prompts natural twinning prior to fourteen days. “Twinning in the human species is a reproductive abnormality since it is disadvantageous both to the mother and the offspring,” write Benedict Ashley and Albert Moraczewski.
 Note the appeal to teleology here: twinning is abnormal because it is disadvantageous. They argue against the idea of delayed hominization until fourteen days because, among other things, “twinning is a form of cloning that is not artificial but results from an embryological accident. A clone presupposes the existence of a previous unified living organism of the same species and not a mere collection of cells.”
 Because the fertilized ovum already at the first cell division is “organized” and not merely an agglomeration of totipotent cells, they argue, twinning is abnormal, and this renders the original zygote the status of a morally protectable person. So the argument goes.


In summary, it would appear from a first reading of Vatican statements that morally protectable personhood or dignity is dependent upon infusion of the spiritual soul into the physical body. A closer look, however, will show that the Vatican position designates fertilization—fertilization understood genetically and biologically without reference to a spiritual soul--as that which establishes personhood and moral protectability. The genetically unique zygote anticipates a future infusion of soul, and this anticipation of an eventual totality inclusive of body and soul counts morally. Further, individual personhood is what is intended by our DNA, and multiple persons who share the same genotype are considered abnormal. Genetic uniqueness alone allegedly specifies what is to be considered an individual human person, and this alone allegedly establishes moral protectability. Clones, whether deliberate or accidental, would be considered abnormal. 

Within the first of our three frameworks, embryo protection, one can argue for or against hES research. Despite the predominance and the sophistication of moral arguments within this framework, other forms of ethical reasoning contribute to the cacophony in the public square. To the second framework we now turn.
Framework #2: Protecting Human Nature from Brave New World 

This brings us to the second moral framework on our list, the nature protection framework. This framework responds to a perceived threat to human nature posed by stem cell research and especially cloning; it is the threat that our scientists will play God with the human genome and lead our society toward Brave New World. Those who operate within this framework concentrate their ethical attention on potential unforeseen negative consequences of stem cell research, consequences triggered by human limitation and human pride. Despite the good intentions that inform such scientific pursuits, those who employ this framework perceive threats to nature, even our human nature, in the face of advancing biotechnology.

Two arguments cluster in this framework. Both arguments begin by imagining future negative consequences of research and work back to our present situation to assess whether or not contemporary science is on a trajectory toward those futures. The first argument is consequentialist: The use of New and Emerging Science and Technology (NEST) is walking us down the path toward a “Brave New World.” Those who advance this argument fear that if we do not stop proliferating new technologies, we will drift toward the Brave New World that novelist Aldous Huxley warned us against in the 1930s.
 Whatever our good intentions might be today, lurking in the future is a world that we will not be able to control. Hence, we should not take the first steps. 

This is a version of the “slippery slope” or “camel’s nose under the tent” argument: once we take a first step, such as developing stem cells, we will not be able to draw a line and prevent further technologies; and eventually we will do something immoral and regret the consequences of our actions. Some argue, for example, that the destruction of the developing zygote will coarsen our collective conscience, desensitizing society to the value of human life. This desensitization, in turn, will signal a fundamental violation of our own humanity.

For some, however, the immoral step is not eventual, but immediate. Here we find the second argument in this framework. This argument suggests that the use of stem cell technologies violates something essential about human nature. This is not simply a question of consequences, but of not violating important natural and human boundaries. Some will argue, for example, that the fertilization of an egg outside the human body is “unnatural” and therefore wrong. Such technologies (e.g. cloning) are said to elicit within us a deep sense of repugnance; our moral judgment should be guided by this intuitive sense of repugnance.
 

Both of these arguments claim that any manipulation of human genes—even to support better human health—risks violating something sacred lying deep within our nature. As such, these manipulations reflect human pride or hubris. A related way to formulate this ethical agenda is to prohibit our scientists from “playing God”—that is, to prevent our society from thinking that we can improve ourselves by genetic technology. Instead, we should appreciate what nature has bequeathed us, including our limitations and our imperfections. This concern is forcefully articulated by the first chair of the U.S. President’s Council on Bioethics, Leon Kass.
 
Leon Kass bases his opposition to NEST in general and the manipulation of human genes in particular in the feeling of “repugnance.”
 Kass believes repugnance tells us which direction our ethics should follow. The Kass position grounds ethics in the recognition that advancing technologies can strike with visceral repugnance that belies any easy rational articulation. This repugnance functions as a moral alarm, alerting us to the potential harms of “unnatural” intervention.
 “Offensive, grotesque, revolting, repugnant, and repulsive” are the words Kass lifts up as reactions to genetic technology, specifically, cloning. Such words count methodologically for Kass, because he relies upon the wisdom inherent in the emotional intuition of repugnance. “Repugnance is the emotional expression of deep wisdom, beyond reason’s power fully to articulate it.”
 Genetic technoscience dehumanizes us, because it alienates us from our sense of belonging to nature.

Nature protection arguments against stem cells are a subset of a more general opposition to New and Emerging Science and Technology, or NEST-ethics. It is important to note that the nature protection framework has been very influential in setting research policy in the United States. On the surface, it may appear that opposition to abortion has been decisive; yet, a closer look will show that this more secular NEST-ethics has the ear of public policy makers.
What has happened in Washington is that the White House along with some members of the U.S. Congress have adopted the concerns of both the embryo protectionists and nature protectionists. The result is strong opposition to the destruction of the blastocyst to obtain hES cells accompanied by opposition to cloning—whether reproductive or therapeutic—and even opposition to chimerism. Resistance to stem cell research is not unanimous, however. In May 2005 the U.S. House of Representatives voted 238-194 to loosen restrictions on federal funds to allow research on surplus frozen embryos from IVF research. In July 2006 the U.S. Senate passed three different bills dealing with stem cell research, one by a vote of 63-37 which would make it legal to use federal funds on research with surplus IVF embryos. President Bush vetoed this bill on July 19 of that year. The other two bills exacted restrictions on stem cell research, one making it illegal to grow fetuses for research purposes and the other to encourage isolation of pluripotent cells without the destruction of human embryos.
Framework #3: Medical Benefits
This brings us to the third framework: the medical benefits framework. Few people doubt that hES cell research offers tremendous promise for medical advance. For many, this promise serves as the framing consideration within which all other concerns related to stem cell research must be considered. In contrast to the other two, this framework begins by developing a positive vision for the future and then works back to the present situation asking: in what way can biomedical science help us actively bring about that future?

Once we have formulated a vision of a future when persons now suffering will be helped by regenerative medicine, it seems immoral to prevent that future from becoming actualized. Every year that goes by without developing effective therapies for cancer or heart disease or Alzheimer’s means another year of needless suffering and death. The countless individuals who will continue to be victims of these genetically related diseases can claim that their blood is on the hands of the embryo protectionists and nature protectionists who were able to use public policy to shut down life-saving research. Eric Juengst and Michael Fossil raise an argument such as this. “If ethicists or the public would restrict the uses of embryonic stem cells, then they must then bear responsibility for those patients they have chosen not to try to save by this means. Currently, patients die regularly because transplantable organs are unavailable. There is no moral culpability in this: physicians are powerless. If stem cell research can provide the power to address this need, however, the claims of those patients become compelling.”

Here the orienting bioethical principle is “beneficence,” the opportunity of “doing good.” This principle holds that we are morally obligated to take the initiative to pursue the good. Stem cell research appears to be a way of doing good; human embryonic stem cells have the potential for regenerating human organs and other tissue, if not immediately at least in the future. Moreover, the promise of regenerative medicine is currently based upon a theory with considerable experimental corroboration; the promise of stem cell medicine is realistic. Relief of human suffering, the lengthening of lives with improved health, and overall advances in human flourishing are taken as compelling by those who advocate from this framework. These considerations are used to frame all other concerns. 

The ancient Greek, Hypocrites, said, “benefit and do not harm.” This is the first formulation of both beneficence and nonmaleficence. Those who advocate the medical benefits framework embrace both. However, they understand these two principles as standing in a particular relationship to one another. Beneficence takes precedence. Beneficence provides an orienting vision that calls us to actively engage in pursuit of human betterment. Of course this vision cannot be pursued by any means. Indeed, some means may come into conflict with the vision itself. Here the principle of nonmaleficence can make such conflicts visible. In doing so it serves to focus attention back onto the positive ethical vision.  
This ordering of beneficence and nonmaleficence is exemplified by Jesus’ parable of the Good Samaritan (Luke 10:29-37). The actions of the priest and Levite in Jesus’ story were oriented by the principle of nonmaleficence: they did not do any additional harm to the already beaten and suffering man on the side of the road. They simply passed by on the other side. The actions of the Samaritan, by contrast, were oriented by beneficence: he pursued an opportunity to be of help. The Samaritan went out of his way to provide medical services and nurse the suffering man back to health. This tells us why so many Christian hospitals are named “Good Samaritan Hospital.”

Christians who vigorously support stem cell research out of a medical benefits framework are sharply critical of those who would shut it down. The number of persons now living and yet to be born whose lives could be saved or improved by regenerative medicine number in the millions, perhaps hundreds of millions. Any delays in the progress of this research could be measured in the numbers of persons who will not benefit from stem cell research. As those who operate in the embryo protection framework call supporters of stem cell research to account for the moral status of the embryo, in a similar way those who operate within the medical benefits framework call those oppose stem cell research to account for lives lost by not pursuing this research. For those who take such a moral stand from within the medical benefits framework, to retard or prevent stem cell research from going forward, even on the basis of the ethical principle of nonmaleficence, risks “passing by on the other side.” It risks failure to love one’s neighbors.

Jewish and Muslim Frameworks
When Jewish ethicists approach issues arising from genetic research, they most frequently find themselves working from within the medical benefits framework. The Jewish commitment to Tikkun Olam—the responsibility to join God in repairing and transforming a broken world—provides theological support for scientific research in general, and medical research in particular. The Jewish interpretation of the Bible includes God’s mandate to the human race to engage in healing, in making this world a better place. Jewish theology presumes that God’s creation is not done yet. It’s still on the way. We look to the future rather than the past to discern God’s will. And God’s will includes creative and redemptive activity yet to come. In short, healing and transforming are godly. The potential for medical benefits will play the decisive role in Jewish ethical thinking.

American Jewish ethicist Eliot Dorf writes: “The potential of stem cell research for creating organs for transplantation and cures for diseases is, at least in theory, both awesome and hopeful. Indeed, in light of our divine mandate to seek to maintain life and health, one might even contend that from a Jewish perspective we have a duty to proceed with that research.”

If we ask questions from within the embryo protection framework, we note that the Jewish tradition does not date morally protectable personhood with conception, as does the Vatican. Rather, the question of personhood and ensoulment does not arise until quickening, thought to be at forty days. Because of this, Jewish ethicists seldom make claims from within the embryo protection framework. 


When we turn to Islam, we find that in America Muslims fully support human embryonic stem cell research. They oppose human reproductive cloning. Still, the majority support stem cell research when discarded embryos are used; and nearly half support the creation of embryos for research purposes. We find in Islamic capitals around the world such as Cairo and Tehran scientific institutes springing up to pursue stem cell research. 

Muslim ethicists are not likely to raise issues from within the embryo protection framework nor try to block deriving stem cells. Their situation is similar to that of the Jews. In some sections of the Qur’an we find quickening dated at 40 days after conception, elsewhere ensoulment at 120 days. In neither case would this produce an equivalent to the Roman Catholic commitment to ensoulment accompanied by dignity already at conception. The blastocyst is not considered a person; and the use of it for stem cell research does not violate Islamic law. The Islamic Institute in Washington strongly supports transferring excess embryos from freezers into laboratories. “It is a societal obligation to perform research on these extra embryos instead of discarding them.”


Now, we turn to a most interesting aspect of Islamic thinking. An additional argument is being raised within Islamic circles to support donation of extra fertilized ova in IVF clinics to stem cell research. Here is why. Inheritance is extremely important in cultures influenced by Islamic tradition. Inheritance is dependent upon blood lines; so genetics is an area of science put to use in determining just who is eligible to inherit family property. Clarity in this regard is paramount. 


Muslims who take advantage of reproductive technologies such as IVF worry about the excess fertilized ova in frozen storage. Might a mistake occur? Might one or more of these frozen zygotes accidentally get planted in another woman? Might there be a possibility—even if remote—that one family’s genes might appear in the genome of a stranger? Could that person eventually make a claim on inheritance?


Now, such a worry can be eliminated if all frozen embryos are eliminated. Muslim families frequently offer their excess embryos for laboratory use, because this guarantees that genes with potential inheritance claims will not get out. The result is that laboratories will find a source for research materials among Muslims.

Framework #4: Professional Standards


On August 9, 2001, President George W. Bush went on television to announce his decision to limit federal funding for hES research. Just prior to this announcement, he had met with Pope John Paul II at the Vatican; and he had invited Leon Kass to the White House for consultation. Presumably, he heard the case made against stem cell research from within both the embryo protection and nature protection frameworks.

The President said on August 9 of that year that he would permit continued research on then existing pluripotent stem cell lines; but he would prevent any scientist using federal money to destroy an embryo in order to create a new stem cell line. When his executive order became policy, it included the proviso that no university or other institution could conduct hES research in a building that had been built (even in part) with federal dollars. Because so many university buildings have had some federal support, research universities found themselves without space to conduct research with private funds. 
The initial reaction by those committed to regenerative medicine was to flee the United States. Some scientists moved to the United Kingdom, others to Singapore and Shanghai. Asian countries are now wooing foreign investment in this field, taking advantage of what appears to be the restrictive atmosphere in America.

In 2004, the voters of California protested the White House by passing Proposition 71, the “California Stem Cell Research and Cures Act.” This established the California Institute for Regenerative Medicine (CIRM).
 If Uncle Sam will not provide the money for this urgent need, then the people of California will! The voters approved $3 billion in bond money to be used over a ten year period to support all forms of stem cell research. This includes funds for universities to build the buildings and laboratories they need, state of the art facilities for this new research.
Now, it might appear that ethical anarchy has set in. It might appear that scientists are racing off to find havens to pursue their work without moral interference. This is definitely not the case. Moral anarchy would be self-defeating; because the research community relies upon shared standards by which the integrity of their work can be evaluated worldwide. Built into the scientific mindset is the assumption that research follows rules that are respected everywhere research is performed.

The United Kingdom, Canada, Singapore, and Japan among other nations have all published official standards for research in regenerative medicine.
 These standards are being shared with all other supervisory entities; and attempts are being made to harmonize them. Scientists, by and large, welcome this. Out of concern for standardization, the International Society for Stem Cell Research (ISSCR) has grown up to promote and foster the exchange and dissemination of information that could lead to cooperation.

In the United States, the National Academy of Sciences fixed the paradigm in 2005, with the publication of “Guidelines for Human Embryonic Stem Cell Research.”
 Immediately, CIRM’s Scientific and Medical Accountability Standards Working Group examined the NAS guidelines and incorporated them virtually unedited into California policy, giving them legal standing. With this initial beginning, CIRM has gradually edited its own guidelines to harmonize as much as possible with guidelines produced in the UK, Canada, and Japan.
These are secular guidelines. No theological or even philosophical arguments are mustered to justify any principles. Yet, curiously, some assumptions made in the religiously based ethical frameworks bleed through and become almost visible. On the one hand, NAS guidelines affirm that “additional hES cell lines must be generated” because existing lines are losing their potential and because the “hES cells now available do not have adequate genetic diversity.” On the other hand, the delicacy of setting principles for hES cell derivation reveals subtle sensitivity to anticipated religious objections.
This sensitivity can be clearly demonstrated in the case of Singapore, where Biopolis has been set up to entice biotech companies from around the world to relocate on this Asian island. In the wake of President Bush’s August 2001 announcement, the government of Singapore commissioned the Singapore Bioethics Advisory Committee (BAC) to investigate what is involved in the scientific research and to review carefully the concerns of the many religious traditions represented among its diverse populace. The National Council of Churches of Singapore, along with other religious leaders, contributed to the committee’s deliberations. The Singapore BAC published its report in June 2002.
 The first task was easy to dispense with, namely, setting policy for reproductive cloning. Recommendation 7 the BAC report said: “There should be a complete ban on the implantation of a human embryo created by the application of cloning technology into a womb, or any treatment of such a human embryo intended to result in its development into a viable infant.” This would satisfy moralists working from within both the embryo protection and nature protection frameworks. 

On the matter of deriving stem cell lines, however, the situation required more subtlety. The BAC approved the use of stem cells derived from adult tissues and also from cadaveric fetal tissues (human embryonic germ or hEG cells). With a tone of careful monitoring, the BAC invoked beneficence as a moral guide, that is, the potential benefit to human health is a moral factor contributing to the approval of research. Recommendation 3 stated: “Research involving the derivation and use of ES cells is permissible only where there is strong scientific merit in, and potential medical benefit from, such research.” Then it proceeded to set a sequence of preference of sources for hES cell derivation in Recommendation 4: “Where permitted, ES cells should be drawn from sources in the following order: (1) existing ES cell lines, originating from ES cells derived from embryos less than 14 days old; and (2) surplus human embryos created for fertility treatment less than 14 days old.” This prioritized sequence of options reflects an underlying ambiguity over the moral status of the blastocyst. The proposed sequence reflects priority given to what is most moral and in descending order to what becomes increasingly questionable.

After the options of using existing cell lines or activating a surplus embryo, might there be a third option, namely, the creation of fresh embryos for the purpose of research? Yes, but only after the first two options would be tried and found inadequate. Recommendation 5 put it this way:  “The creation of human embryos specifically for research can be justified only where (1) there is strong merit in, and potential medical benefit from, such research; (2) no acceptable alternative exists, and (3) on a highly selective, case-by-case basis, with specific approval from the proposed statutory body.” As of 2006, no scientist had requested approval to proceed with this third option.
In Finland such research is subject to the provisions of the Medical Research Act (9.4, 1999/488). Under Finnish law, the creation of embryos solely for research purposes is forbidden. Forbidden also is reproductive cloning. Use of surplus IVF embryos is permitted; but they may not be kept alive for more than fourteen days. The resulting pluripotent stem cell lines, of course, may be retained indefinitely. Finnish ethicists believe the Medical Research Act lacks clarity on an important point: the cell mass formed by nuclear transfer (SCNT) is not considered to be an embryo. “Finland should clarify its national legislation to define the embryo unambiguously,” some contend.

Despite the secularization of ethical deliberation when governments set professional standards, religious considerations regarding the moral status of the human embryo bleed through. There is almost a hemorrhage of continued argumentation on the basis of assumptions made within the embryo protection framework. 
More Ethical Questions


I have identified three religiously based ethical frameworks within which the public policy positions are argued: embryo protection, nature protection, and medical benefits. In addition, I have tried to show that a fourth framework, professional standards, indirectly reflects elements of the first three. In principle, one could argue morally for or against stem cell research from within any of the first three frameworks; while the fourth presupposes moral approval. 
A religiously based ethical framework only frames the moral argument; it does not necessarily determine the moral position taken. For instance, although those who stress medical benefits will tend to support stem cell research, some have cautioned that the benefits are still theoretical and therefore should not count as strongly as others count them. To date, no therapies have been developed from the theory of regenerative medicine. Should we continue investing resources in an enterprise that might fail to deliver?

Also, most who stress embryo protection will oppose stem cell research, but some have argued that even within a framework that finds the embryo “fully human” from the very beginning, it is possible to argue for stem cell research. They would argue that the blastocyst deserves a measure of respect, to be sure; but when measured against the dignity of a living person who is badly in need of medical help, the latter takes priority. In this case, beneficence toward living persons who suffer trumps nonmaleficence toward the early embryo.
Those whose primary ethical concern is the violation of something essential to human nature can also disagree about what that essential quality is: is it preserving the link between biology and reproduction, or preserving the sense of service to others or of the common good? Christians who differ on these issues can take different stances on stem cells even within the same framework. However, it is true that in general in the current debate the strongest opposition comes from those operating out of the first two frameworks; and the strongest support from the third. It is important to note, however, that Christian voices can be heard in all three. Embryo protection is not the only “Christian” way of framing the issues at hand.

While they have not been given the same public attention, a number of additional ethical questions have arisen within the stem cell debate. First, there are justice questions.  Because genetic research is very expensive and today’s investors expect to reap tomorrow’s profits, how will costs and expectations affect distribution of benefits? Will people living in the poorer nations of our world benefit? Or will only citizens of the wealthier nations gain in health and longevity? What might be done to make expensive genetic therapies universally available?


These justice questions lead to a second concern. What might be the impact of stem cell research on women? Most hES cell and all cloning research require human eggs. Women have to supply them. Will the hyper ovulation necessary to obtain eggs in sufficient quantities threaten the health of the younger women who provide them? Should researchers pay women for eggs? Will such payment provide opportunities for poorer women to increase their income? Will we end up with a form of economic exploitation within the research industry? No accusations are being made here. Rather, ethicists need to pursue such justice questions. NAS guidelines along with CIRM have ruled out payment for oocytes; and they have emphasized informed consent to support both the woman’s autonomy and good health.

Third, the public discussion to date seems to presume that the source of embryonic stem cells is spare or unused zygotes previously produced by in vitro fertilization in clinics. It has tended to ignore or to forbid the creation of new embryos either through ex vivo fertilization or nuclear transfer (SCNT). Of the four original stem cell lines of 1998, three used spare IVF embryos; but one was freshly derived. What this means is that the ethical discussion must confront directly the question not only of destruction of “embryos” but also of their deliberate creation for research purposes. In the event that future scientists determine that freshly fertilized zygotes make superior research material, will we have the ethical resources to asses this properly?
What about Other Sources of Stem Cells?

Because of the prominence of the embryo protection voices, some have thought that all ethical issues would disappear if only we could avoid destroying the blastocyst. Some argue that “adult” stem cells, if fully researched, are likely to hold the same benefit as embryonic stem cells. “Adult stem cells” refer to multipotent stem cells such as those found in the blood stream. They can be derived from living persons or umbilical cords and would not involve destruction of an early embryo. Here again, we note that the term “adult” may be misleading, for the just-born infant is considered an “adult” for purposes of adult stem cell research. 

Others argue that adult stem cells will not solve the ethical issues. Adult stem cells are already partially differentiated, already designated for a limited range of tissue types. They are not pluripotent. To date, no credible experiments on adult stem cells have demonstrated that their value to regenerative medicine is equal to that of embryonic stem cells. Some studies have suggested that adult stem cells from one tissue type can migrate to and integrate into other tissues. However, it has not been demonstrated that these stem cells actually become the new tissue type; that is, it has not been demonstrated that they function as a stem cell of this new tissue type—they do not produce daughter cells of that tissue type nor do they appear to regenerate that tissue. In order for transplanted stem cells to be valuable for regenerative medicine they need to be capable of three things: 1) they must lodge in the host tissue, 2) they must become that tissue type, and 3) they must regenerate that tissue. As of this writing, only embryonic stem cells have demonstrated all three capabilities. Most scientists recommend that adult stem cell research continue, to be sure; but they recommend that embryonic stem cell research also be continued.

Because of this, several other proposals have been made. One suggests that stem cells might be derived from “organismically dead” embryos – those that were frozen following IVF and upon being thawed fail to divide. If they are declared organismically dead, then using them does not involve killing. Others have suggested that it may be possible to remove one or two cells from the inner cell mass in order to culture stem cells. Just as one or two cells are often removed from an IVF embryo in order to check for genetic disease, this process would not destroy the blastocyst. Still others have proposed that we might use science to create an organism that is genetically engineered so that it could not develop into a full-fledged human embryo or fetus. Or it might be possible to stimulate an egg into dividing without having fertilized it or used SCNT; thus, there is no “embryo” but only a dividing egg.
 

Two things should be noted about these proposals. First, it should be noted that their development attests to the significance of the embryo protection framework. Each represents a way of trying to avoid the problem of killing the early blastocyst. Second it should be noted that each of these proposals raises new and difficult ethical issues. For instance, removal of one or two cells from the inner cell mass might put that blastocyst at risk for anomalies if brought to birth. For this reason, the President’s Council rejects this option even though it avoids the ethical issue of killing an embryo. The key point is that this frantic search for alternative sources of stem cells is driven by moral concerns formulated from within the embryo protection framework.
What Should We Do?


Although the first isolation of hES cells took place in America and the first skirmish with religious ethicists took place in America, the stem cell debate is now a global debate. The points at issue seem confusing at first, because they are formulated within competing noncompossible ethical frameworks. Once these various frameworks are identified and sorted out, we can see that most points of issue come up again and again in the public squares of various nations. Christians do not see their ethical concerns as limited to their own nation; they presume that local concerns are global concerns.

How should the worldwide Christian community think about the human embryonic stem cell controversy? I (along with my Berkeley colleagues) recommend thoughtful Christians abide by three rules. 
First, trust the truth. To acknowledge Jesus Christ as the “way, the truth, and the life” (John 14:6) is to acknowledge that our faith is rooted in truth, that no genuine truth can take us away from God. Theological truth should work in concert with scientific truth. As we understand the science of human development better, our theological views must encompass that truth. One implication is this: we should avoid twisting new scientific knowledge to fit philosophical commitments formulated before this knowledge became available. Occasional reassessment of earlier assumptions on behalf of the possibility of a growth in vision might be called for.
Second, steward our talents (Matthew 25:14-30). In our own era, we count as talents the fact that our society is poised on the brink of breakthroughs in science and medicine that could dramatically enhance human health and wellbeing. Christian input to public policy is a matter of stewardship. It is important for all Christian voices to be heard, including and especially those from the “beneficence” perspective that have been overridden by the “embryo protection” voices.

Third, strive for human betterment. The biblical commandment to love God and neighbor (Matthew 23:36-40) applies to us both directly and indirectly. Indirectly, thoughtful Christians support thrusts in the wider society toward increased levels of justice, peace, caring, and human flourishing. Directly, I believe that Christians can, with good conscience, support scientists engaged in stem cell research.


This means we should pause, open our ears, and through the din of the shrill public debate listen carefully for coherent moral positions to be set forth. Thoughtful Christians should examine the three moral frameworks: the embryo protection framework, the naturalist or anti-playing God framework, and the medical benefits framework. Are they internally coherent? Are they supported by truth? By theology? Can common ground be found among them? I recommend weighing judiciously what is being said in every argument; then make a commitment, and then leap into the public fray. Such a commitment will be the result of careful judgment, not an unequivocally clear demand by God. The purpose of the field of ethics is to help people by providing a way through an otherwise messy situation. Thoughtful Christians have an opportunity and a responsibility to offer carefully considered judgments and suggested paths for the wider society to follow. 
� By “ethical” here I tend to designate the theoretical reasoning which frames a particular moral position. By “moral,” I tend to refer to a specific position taken on the basis of the ethical reasoning. The frameworks are ethical because, in principle, one might take two or more moral positions within each framework. For example, within the embryo protection framework, one might forbid stem cell research on the grounds that blastocyst disaggregation constitutes death of a person; while another might deny that the blastocyst constitutes a person and thereby support hES research.
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