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Human Embryonic Stem Cell Research: Ethics in the Face of Uncertainty

[Father Kevin FitzGerald has advanced degrees in both Ethics and in Genetics. He currently occupies the Lauler
Chair in Catholic Health Care Ethics at Georgetown University. His pursuits include molecular genetics research
and its ethical and social ramifications. He has lectured extensively and has often been called on by the media on
topics such as cloning and stem cell research. He has been involved with several government groups as well. This
paper was presented at Marquette University. Reprinted with permission from the book Stem Cell Research: New
Frontiers in Science and Ethics, Nancy E. Snow, Editor, from the University of Notre Dame Press.|

Too often the opposing positions in the stem cell and cloning debate are presented in terms of the obviousness
of their assertions made. Considering the complex nature of these controversial issues challenging our society,
the reality is much less clear and certain. Therefore, the question addressed in this essay is: how might we best
respond to the challenge of human embryonic stem cell research in the face of the uncertainties that pervade this
issue?

Uncertainty is present in all aspects of this issue: scientific, medical, moral, religious and political. This essay
begins with the areas of uncertainty that are perhaps most surprising and, hence, most vexing for those engaged
in this public debate -- the scientific and the medical.

In order to appreciate more fully the scientific and medical uncertainties within stem cell research, it is helpful to
put the science of the stem cell debate within a larger context of the current advances in molecular and cellular
research. Stem cells are only one part of the rapidly expanding arena of molecular biology research. This arena
includes such topics as genetic therapies, genomics, pharmacology, proteomics, and various types of cellular and
tissue research.

(1) All of these research trajectories offer tremendous potential for advancing our scientific knowledge as well as
the possibility of leading to new and exciting medical therapies and products. A couple of examples may help give
a sense of the scope of these possibilities.

Much has been written both in academic journals and the popular press about the promise of human gene therapy.
Until recently there has been little concrete evidence of the fulfillment of that promise, and, instead, some tragic
and troubling research tragedy has occurred. (2) However, the latest results of some clinical trials employing gene
therapies to treat immune system disorders indicate that the promise might be at least partially satisfied. (3)

In these clinical experiments, the researchers added a functioning gene to the cells of individuals who were
diseased because of a genetic defect. The drawbacks to this approach include the problem of not being able to
control where the new gene incorporates into a cell’s DNA, and the problem of the mutated gene remaining in the
cells. In the near future, researchers hope to address these problems by directly replacing or repairing the diseased
genes. (4)

If the disease to be treated results from flaws in a region of DNA much larger than a single nucleotide or even a
single gene, then researchers may try to employ artificial chromosomes to address the situation. In addition to a
larger genetic carrying capacity, human artificial chromosomes would also have the advantages of maintaining a
more stable number of the copies of a gene within a cell along with better control of long-term gene expression.(5)
Using these genetic technologies to target both small and large genetic mutations, the physicians of the future may
have much greater success in treating the genetic causes of many diseases.

However, if these genetic technologies can be used successfully to treat disease, might not they also be used
to change the genetic constitution of a human being in order to alter that individual’s physical or behavioral
characteristics? Considering the fact that human beings share over 98% of their genetic sequence with chimpanzees,
the question arises: would changing an individual’s genetic constitution to include DNA sequences previously
foreign to a human being change the nature of that individual? Is there an amount or kind of alteration that would
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result in that individual no longer being human?

These examples from human genetic engineering have been used to show that the ethical challenges generated by
cutting edge biotechnologies are very much the same as those raised by human stem cell research. An example
from stem cell research will help to demonstrate this point.

In an experiment designed to investigate the emergence of reservoirs of neural stem cells in the developing fetal
brain, Evan Snyder and Curt Freed directed research whereby cells from a neural stem cell line derived from a
human fetal cadaver were implanted into the developing brain of a fetal bonnet monkey at approximately 12-13
weeks of gestation. After sacrificing the fetal monkey four weeks later, Freed and Snyder found that the human
neural stem cells had migrated and incorporated into the fetal monkey brain. (6)

Though it was not the stated purpose of the experiment, these results pose serious questions about the uniqueness
or significance of human nature. If human beings are considerably interchangeable with other animals on a cellular
and/or genetic level, then how might that reality affect our concepts of our selves? If we now have the ability to
interchange genes, or cells, or even tissues and organs with other animals, then at what point does an addition
of non-human parts make a human being something or someone else? Already researchers add human DNA and
human cells to animals. In light of these realities, one could try to frame the question of human nature in terms
of percentages of human DNA, cells, or genes expressed in a given animal. This approach, I would argue, is
not likely to succeed because such quantification cannot encompass the complexity and richness found in our
concepts of human nature.

The above experiment with human neural stem cells in fetal monkey brains is particularly relevant to these
questions about human nature because arguments are often presented that focus on the human brain as the
physiological basis for what makes human beings special or unique. If cells from humans and other animals can
be mixed early in development and still form a functioning brain, then does it -- will it -- should it matter what
percentage of a brain is made up of human cells? Perhaps, instead, research will indicate that the timing of a
genetic or cellular manipulation during organismal development is more important than the amount of material
inserted? Whatever the case may be, brain experiments mixing cells from different species will certainly add to
the challenges scientific research is raising to our commonly held concepts of what it means to be human, and
what makes humans special -- if anything.

In light of these challenges, and the troubling ramifications they may have for our moral frameworks and ethical
reasoning due to their unsettling effects on our beliefs and concepts about human nature and human value, one
could easily ask why it is that such research is being done at all? In order to answer this question well, at least a
cursory understanding of stem cell research is required.

First of all, what are stem cells? The concept of stem cells is used to help explain how it is that a multicellular
organism, such as a human being, can begin as a single cell and yet develop into a complex creature made of
trillions of cells, that come in thousands of different types, which form hundreds of different tissues and organs,
that provide the physiological basis for all our abilities and characteristics. In addition, many of the cells we
require to function die during the course of a lifetime and need to be replaced. Stem cells are the source of these
replacement cells. Hence, stem cells are considered to be special cells that can multiply to create and replace the
many cells of our bodies, and at the same time replace themselves so that we continue to have some stem cells
throughout our lives. (7)

From this understanding of stem cells one can easily project several important goals for research using these
amazing cells. Often these goals are grouped into three categories: basic research in human development, safer
and more specific drug development, and therapies to repair or replace damaged tissues and organs. (8) The
basic research is obviously significant because scientists want to understand better how human beings develop
from a single cellular structure to the complex structure of an adult body. In addition, since stem cells function to
replace the cells we lose in daily life, basic stem cell research may help answer questions about disease, injury,
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and aging.

The goal of safer and more specific drug development is one that might be less obvious to the public at large. The
idea here is to use stem cells from different individuals to grow cells, tissues, or perhaps even organs. Then instead
of, or in addition to, testing drugs on animals or generic human cell lines which may not represent accurately or
precisely the reactions of a target human tissue, the cells or tissues grown from different individuals can be tested
for the efficacy and toxicity of various drugs. From such research, companies might get a much better idea of
which individuals would benefit more from which drugs, and which individuals should avoid which drugs, even
before clinical trials with human subjects are begun.

Eventually, the goal of this research is to develop products and therapies that would allow physicians to more
directly, efficiently and effectively replace and repair the cells, tissues, and organs of an individual that may have
been damaged or destroyed. This medical approach is now being promoted as “regenerative medicine.” (9) In the
public debate surrounding the stem cell issue, it is most often this goal of using stem cell research to regenerate
tissues and organs that receives the greatest attention. Some additional distinctions concerning different types of
stem cell research will help to clarify why this is the case.

The distinction most often used in the current stem cell debate is between “embryonic” and “adult” stem cells.
“Adult” stem cells is something of a misnomer, since they are found in various tissues from the time of fetal
development until death. “Embryonic” stem cells are those derived from the inner cell mass of a “blastocyst.”
“Blastocyst” is the term for a certain stage of human organismal development that is within the broader eight week
period of embryonic development. The blastocyst is a hollow sphere of cells with a cluster of cells inside. The
embryonic stem cells are derived from this inner cluster, and are obtained by breaking open and thus destroying
the blastocyst. Since the procurement of embryonic stem cells results in the destruction of embryos, this process
is highly contentious in our society where many hold the position that human lives deserve protection from
destruction for research purposes even, or especially, during this early stage of development.

If obtaining human embryonic stem cells is so controversial, then why would anyone want to do it? The answer
to this question requires our returning to the above description of stem cells and human development. Since it is
known that the human body begins development with the fertilization of an egg with a sperm, it can be concluded
that all the different cells of an individual had their beginning in a single fertilized egg. Similarly, scientific
evidence indicates that all the different cells of our adult bodies arise from some of the cells in the inner cell mass
of the blastocyst. Using this information, researchers conclude that these embryonic stem cells must be able to
make any human cells or tissues one might need for research or therapy. Therefore, some researchers wish to use
these embryonic stem cells to recapitulate what goes on during normal and/or abnormal human development.

Basically, then, the public debate concerning human embryonic stem cells revolves around weighing the good
of doing this scientific research, with the primary goal of medical benefit, against the harms involved in doing
research on human embryos. Having listed the benefits of this research above, I now turn briefly to the harms
involved.

The most obvious, and probably the most broadly contentious, harm cited in the public debate is the destruction
of the human embryo. This issue becomes exacerbated when proposals are made for intentionally creating human
embryos, either by in vitro fertilization or by nuclear transfer techniques (cloning), in order to destroy them for
their embryonic stem cells. At issue here is the value -- moral, legal, social, etc. -- societies are to acknowledge
in or give to human embryos. The different arguments made concerning the value of human embryos range
from claiming that they should be treated basically the same as any piece of human tissue to claiming that they
should be treated basically the same as any human person. Since much has already been written across this broad
spectrum, I wish to address only one aspect of the debate that highlights the uncertainty involved in this issue --
the ambiguities encountered in this debate concerning the term “embryo.”

In order to support the claim that human embryos should not have protections similar to those held by human
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subjects in general, it is often argued that the relatively high rate of embryo loss in early pregnancy (with some
estimates at 50% (10)) indicates that embryos should receive a lesser moral and legal status than human subjects
in general. (11) Otherwise, it is asked, why do not societies and cultures encourage the ritual mourning of the
loss of these embryos, and why do they not advocate for greater medical interventions to save these human lives?
Prescinding from an analysis of differing traditions concerning the appropriate response to death early in human
development, one can, instead, evaluate the importance of this argument by focusing on the ambiguity, or even
equivocation, inherent in this argument with respect to the use of the term “embryo.”

When arguing about the ethical status of a human embryo, the underlying reality about which one is arguing
can be described as that stage of human development we all transited on our way to our current stage of human
development, whatever that may be. In other words, we are discussing human embryos in the context of what we
ourselves once were. This context is not the same as the scientific one that undergirds the statistics about human
embryo losses in early pregnancy. Such statistics might readily include abnormal growths, such as complete
hydatidiform moles. (12)

Though hydatidiform moles may have characteristics similar to embryos as described above, these growths
are not developing along the trajectory of a human organism. Rather, these growths are disorganized in their
development to the extent that they may require surgical removal in order to prevent them from becoming life
threatening cancers. The question then arises: in light of the possibility of non-embryonic pregnancies, how many
of these pregnancy losses are actually human embryos of the type of which we envision in our ethical debates?
Once again, it appears that we are confronted with significant uncertainty. Since our scientific conceptualizations
of an embryo may not match the embryo conceptualizations employed in our ethical analyses, the relevance of
the argument regarding the percentages of embryos lost in pregnancy may be only minimal at best with respect to
the human embryo research debate.

This problem of uncertainty in arguing about the ethical status of embryos fits within the larger context of
uncertainty about human nature described earlier in this essay. It is not surprising that there is difficulty in defining
the beginnings of human life, if it is indeed becoming more difficult to define human life itself due to our rapidly
increasing scientific information. From this larger context, these uncertainties in the definition and understanding
of embryos and human life may help to explain the impasse currently experienced in the human embryo research
debates. If different, and even contrary, understandings of the beginnings of human life are being used in this
public debate, then without extensive clarifications resolution of this contentious issue may be improbable, if
not impossible. And if we cannot reach resolution on the status of the human embryo, how will we as a society
address the coming dilemmas surrounding our concepts of human life or human nature?

I'have argued elsewhere that the answers to these profound questions will require a revitalization of the philosophical
anthropologies that undergird our ethical systems as well as our concepts of health, disease and human nature. (13)
This revitalization will likely entail broad interdisciplinary and intercultural dialogue, and, hence, some length of
time. Still, as our society currently wrestles with these more fundamental questions, one needs to inquire what our
society is doing now to address the debate concerning human embryonic research in spite of the contentiousness
and uncertainty surrounding this issue?

In one sense, this dilemma is not new for us, for as a society we have already decided that, in light of past abuses
such as the research performed on African-Americans or the mentally disabled, it is sometimes best to limit what
science and technology can do in order to better serve what is good for society. (14) In light of the harms caused
to people in the name of scientific or medical progress, our society, and others around the world, have created
guidelines and agencies to protect human research subjects from undue risks and harms. (15) This protection of
human research subjects is an ongoing process, with new revelations and investigations regularly being reported
by government commissions and by the media. (16) The controversies surrounding human embryo research not
only involve the debate over the status of human embryos, but also include other human subject issues such as the
procurement of human eggs in large numbers as might be required by nuclear transfer research and technology.
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(17) From within this current context of protections from undue research risk and harm, how is our current system
of public ethical reflection responding to the human embryo research predicament?

One response to this contentious social issue has been for various organizations to gather panels of experts
to investigate, analyze and evaluate the issue with the goal of generating recommendations for actions to be
undertaken by governmental and/or other agencies. In general, the arguments and recommendations formulated
by these expert panels have been reflective of or employed by many who are engaged in the broader public debate,
especially with regard to legislation that has been or is to being addressed on both the state and national levels.
The arguments that have been made in support of human embryo research often fall into two primary categories,
referred to here as arguments from “need” and “number.” (18) A brief analysis of these arguments will reveal the
uncertainties inherent in them, and, consequently, their insufficiency to serve as justifications for pursuing this
socially contentious research.

Addressing the argument of the need for human embryo research, it is important to recall that, as was observed
in the beginning of this essay, the diseases suggested as likely targets for human embryonic stem cell research are
also being targeted by researchers using other approaches, such as genetic therapies, drug development and adult
stem cells. It may well be the case that for many patients the treatments for their illnesses may come more quickly
from research avenues other than human embryonic stem cell research, and that these alternative treatments may
even be better than any treatment derived from human embryonic stem cell research.

In response to this uncertainty as to what line of research might yet prove most successful in meeting the medical
needs of people afflicted with severe or fatal diseases, proponents of human embryo research have argued that
all scientifically sound lines of research should be pursued simultaneously, so that we have the best chance of
discovering what will work as soon as possible. From a scientific perspective, this approach makes the most
sense. In science, when there is uncertainty, one does all the research indicated to gain the desired knowledge
and understanding. However, as was observed above, what is best for science is not always best for a society and
its members. Some lines of research may be restricted or banned regardless of their scientific appeal in order to
protect the well being of a society. Research that is as controversial and contentious as human embryo research
must have reasons to justify its pursuit that are as ethically compelling as the harms it creates.

At this point in the debate, human embryo research proponents often turn to the second argument cited above and
emphasize the incredible number of people who could potentially benefit from such research. These proponents
can point to the uncertainty inherent in all this biological research and argue that no society should deny all these
people who suffer from severe and fatal diseases the potential benefits of this research, even if the research is
controversial and contentious within a given society. Associating this research with the substantial societal value
of medical healing gives this argument significance.

There is, however, a fundamental flaw in this argument that undermines its power and claim. The flaw in this
argument lies in its assumption of a direct correlation between scientific or medical advance and medical benefit
for those who need it. The realities of health care systems both in our own society and around the world argue
against this assumption. With respect to health care in the United States, we need to acknowledge that, even if
treatments from human embryonic stem cell research are the first to be proven successful, many if not most people
who need these treatments will not get them.

Evidence of the accuracy of this bleak assessment of our health care system is found in the December 2001 report
of the President’s Cancer Panel. Though great strides have been made in cancer research during the past three
decades of our war on cancer, the Panel concludes, “In short, our health care system is broken, and it is failing
people with cancer and those at risk for cancer -- all of us.” (19) Worldwide the situation is much more bleak,
considering that millions of children die each year from a lack of clean water, not to mention inadequate access
to minimal health care technology. (20) Therefore, just because many people in the world might tragically share
a devastating disease, such as diabetes or Parkinson’s, one cannot conclude that this tragedy will be resolved by
breakthroughs in research. The greater tragedy is that only a relative few will enjoy the benefits of many of our
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medical research advances. The argument from number does not fit our social reality.

At this juncture, it is critical that the arguments from uncertainty presented above be applied precisely. These
arguments have been made to call attention to the flaws in the reasoning often presented in support of human
embryonic research. These arguments do not argue against the pursuit of medical advances per se. These arguments
do, however, place scientific and medical research in the larger context of the good of societies in general. The
National Bioethics Advisory Commission acknowledged the importance of this context and the consequent
requirement for greater justification than normal in pursuing scientific research that is socially contentious. (21)
Therefore, if the justification for proceeding with the destruction of human embryos for research rests even in part
on these claims of need and number, then this justification is flawed and requires rethinking.

The evidence and analysis put forward in this essay attest to the pervasiveness of uncertainty in all of the aspects
of the human embryo research issue. This uncertainty, it has been argued, even undermines the proposals for
pursuing this research put forth by some of the expert panels commissioned to address this issue.

How then should society proceed? The arguments of this essay suggest two responses that could be implemented
immediately within the current circumstances of our society. First, in recognition of the need for research into
stem cell biology in order to understand better its promises and perils for future societal decisions, governmental
support should be increased for stem cell research using animal models and non-embryonic human stem cells. This
response would achieve scientific progress without raising especially contentious social and ethical concerns.

Second, in recognition of the vast numbers of people, within our own nation and around the world, who suffer
from severe and lethal diseases or injuries, the findings and recommendations for improving health care proposed
by expert groups such as the President’s Cancer Panel and the World Health Organization should receive at least
the same level of attention and action as has been expended on human embryo research.
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QUESTIONS

The author asks at the beginning of this article, “How might we best respond to the challenge of human embryonic
stem cell research in the face of the uncertainties that pervade this issue?” He then goes on to list these uncertainties
citing the “scientific, medical, moral, religious and political”

Taking each of these categories of “uncertainty” discuss each in the light of biotechnological development and
its affect on the individual and on human beings in society in general. What are some of the “promises” of cures
from stem cell research? What are some of the caveats of this research?

Reliable research shows that human beings share over 98 percent of their genetic sequence with chimpanzees.
What, therefore, makes a human being different from a chimpanzee? Discuss. Where does this distinction or
difference lie in the human being? What does it mean to be human?

The author notes that stem cell research may help answer questions about disease, injury and aging. List some
of the benefits of stem cell research in the area of drug therapies. List some of the drawbacks of such research.
What are some of the differences between so-called “adult stem cells” and embryonic stem cells? Cite some of
the arguments for using adult stem cells for research purposes; conversely, cite some of the arguments against
such research.

Should Government be involved in setting guidelines for any kind of stem cell research? Who should fund such
research? Government? Private industry? Individuals? Discuss the pros and cons of funding research and the
impact of such funding on society.

The author recommends in the final section of his paper that, although much attention is being given to stem cell
research, there is a real need for funding in other areas of research as well, for example improving health care,
care for the aging and so on. Would it be better to concentrate our efforts and dollars into one aspect of research --
stem cell -- or would it be better to allocate funds and resources more generally to a variety of research endeavors?
Support your argument --pro or con -- with examples.
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BK023-050 | On The Domestication Of Science John Matschiner, PhD
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BK023-051 ) ] Robert Z. Greenley, PhD
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