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foreword

I recently cared for an adorable two-year-old child admitted to the
Children’s Hospital in Boston because of recurrent, severe infections. He
had spent almost half his life living in the hospital, receiving a potent mix
of intravenous antibiotics meant to sterilize him of virulent pathogens that
would normally present no challenge to the immune system of an infant.
But this child’s immune cells lacked a single critical enzyme that left him
unable to fight infection. His was a miserable and potentially fatal disease.
One day he’d be playing cheerfully, an utterly cute and engaging toddler.
But the next day he’d spike a high fever and become profoundly ill, irrita-
ble, and inconsolable. We’d launch heroic efforts to locate the source of his
fever. We’d search for latent infection lurking in his lungs or belly or brain,
sometimes even surgically removing a piece of tissue we thought might be
the culprit. But typically we failed and were left to wonder whether his
fever was the sign of an unusual bug that evaded even our strongest antibi-
otics, or whether we were unwittingly causing him misery with the toxic
mix of drugs that poured into his veins every day.

Frustrated, we had no cure for this child’s condition. Although kids
with a variety of genetic immune deficiencies can be cured through bone
marrow transplantation—a treatment that harnesses the regenerative
power of blood stem cells—this child’s siblings were not a tissue match,
and in his condition, collective medical wisdom is pessimistic about the
prospects for a bone marrow transplantation from a completely unrelated
donor. Thus we were left with little more to offer this child than support-
ive, vigilant medical surveillance and treatment with antibiotics, hoping
against the day when we could no longer subdue the infections adequately,
and the child might die.
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Although a single jarring case, this child represents countless others
with incurable and potentially fatal illnesses who inspire me to pursue
basic biomedical research. One cannot help but feel our society has a
responsibility to provide for this child. By curing this child’s condition we
save a life, restore a family, and enrich a community. This book recounts
the rise of a new scientific discipline that offers tremendous promise for
conquering this child’s disease. Stem cell biology allows me to envision a
strategy to create a stem cell from this child’s skin, repair its genetic
defects, coax it to become blood-forming tissue, and provide that child
with the curative bone marrow replacement therapy that is currently
unavailable to him because he wasn’t lucky enough in the genetic lottery
to have siblings who share his tissue type. This book is also about the sci-
entific, ethical, and political barriers to exploring this field to its fullest
potential. I first met Eve Herold when she was working for the Stem Cell
Research Foundation (SCRF), a fledgling philanthropic group devoted to
funding research on stem cells. As the chair of the scientific review com-
mittee for SCRF, I was responsible for coordinating a committee of stem
cell experts who critiqued grant proposals submitted to the SCRF. Both
Eve and I were drawn to SCRF because we shared the conviction that
basic biomedical research on stem cells would advance fundamental
knowledge and lay the foundation for treating incurable and intractable
diseases like diabetes, Parkinson’s, spinal cord injury, heart failure, cancer,
and countless others.

I last met Eve in Seoul, South Korea, where we were both visiting the
laboratory of stem cell sensation Dr. Woo Suk Hwang, who had captured
the world’s attention with his claims of remarkable prowess creating cus-
tomized, patient-specific lines of embryonic stem cells. I was in Korea on a
scientific fact-finding mission, while Eve, working as director for Public
Policy Research and Education for the nonprofit Genetics Policy Institute,
was there to explore the regulatory and ethical framework under which
Dr. Hwang’s group practiced. We now know that both the scientific and
ethical conduct of Dr. Hwang’s work was tainted, leaving the field of stem
cell research with a black eye. Such bruises heal, however, and the promise
of stem cell research remains undiminished, even if now a more distant
prospect. This book is Eve’s vision of how and why this field must and will
move on, a vision that I share.

forewordxii
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Although stem cells have been studied for decades, only recently has
the field of stem cell biology emerged as a distinct discipline of modern
biomedicine. Stem cell biology unites scientists working in seemingly dis-
parate fields around a common set of goals: to understand how stem cells
can regenerate themselves without exhaustion (a property called “self-
renewal”), and yet when called upon, differentiate into highly specialized
cells of a complex tissue, thereby maintaining or restoring tissue and organ
integrity. As you will learn in greater depth in this book, stem cells come in
several varieties, each with very distinct properties and potential. All stem
cells are not equal. The most extensively dissected and analyzed stem cell is
the hematopoietic stem cell, the master cell for the entire blood system,
alone responsible for the generation of red blood cells, white blood cells,
platelets, and the immune system. Other well-studied stem cells exist for
the skin, gut, muscle, and parts of the brain and nervous system, lungs, and
liver, but not all tissues in an adult regenerate from stem cells. The stem
cells in highly regenerative tissues are often referred to as “adult” or
“somatic,” although these names have limitations, chiefly because some
stem cells behave like those in adult tissues even though they are isolated
from non-adults, for example, a newborn’s umbilical cord blood. The chief
defining feature of adult, somatic stem cells is that they are restricted in the
types of cells they can form, typically to the specific specialized cells of the
very tissues in which the stem cells reside. Whether hematopoietic stem
cells might be coaxed or tricked into contributing to tissues beyond the
blood and immune system by clever bioengineering remains a subject of
considerable interest, but as a matter of normal physiology, adult stem cells
fulfill a restricted set of tissue maintenance and repair functions.

Standing in stark contrast to the tissue-restricted nature of adult
somatic stem cells, embryonic stem cells, the master cells that can be
extracted from early embryos, are naturally destined to become all of
the cells of the body, a property called pluripotency. We can demonstrate
the unique property or pluripotency for embryonic stem cells of the mouse
by injecting them into a defective early mouse embryo that has four rather
than the normal two sets of chromosomes. When left on its own, an
embryo carrying four sets of chromosomes (a tetraploid) will form a pla-
centa, but never a developing embryo. But if embryonic stem cells are
injected into the tetraploid embryo, a normal mouse pup can be born
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whose body is formed entirely from the injected embryonic stem cells,
clear proof of embryonic stem cell pluripotency. Stem cell biologists
believe that human embryonic stem cells can likewise regenerate all of the
cells of the human body. One of the major thrusts of stem cell biology is to
understand how to coax embryonic stem cells to form a single cell type
among the many hundreds of highly specialized cells that can be defined in
the body. Studying how embryonic stem cells specialize provides an
unprecedented and unique opportunity to observe human development
and interrogate it experimentally in a petri dish. From such studies might
emerge new insights into disease, new drugs, and even replacement tissues
to replace and repair tissues ravaged by disease. The promise of such studies
is compelling.

Embryonic stem cells can be isolated from two principle sources. First
are infertility clinics, where literally hundreds of thousands of tiny embryos
remain frozen. These miniscule clusters of between 6 and 200 cells, smaller
than the dot on an i, might otherwise be discarded as medical waste by
couples that have completed in-vitro fertilization and do not wish to have
additional children. Some couples choose instead to donate their embryos
to stem cell research, and indeed, hundreds of embryonic stem cell
cultures, called lines, have been made by scientists throughout the world,
thereby providing invaluable tools for research. These are generic stem cells
that can be used to ask basic questions about how embryonic stem cells
behave. A second source of embryonic stem cells is potentially even more
valuable: embryonic stem cells generated from a specific patient.
Exploiting a method called nuclear transfer, which has worked in the
mouse but has yet to succeed in humans, scientists hope to create cus-
tomized patient-specific embryonic stem cells by inserting a patient’s skin
cells into the milieu of an egg whose own DNA has been removed. By a
remarkable process deemed nuclear reprogramming, the skin cell reverts to
an embryonic state and forms a cluster of cells resembling a normal
embryo that has little or no reproductive potential but can yield embryonic
stem cells. These embryonic stem cells carry all of the genetic baggage that
contributed to that patient’s disease. These disease-specific cells provide
stem cell scientists with a new tool for medical research, and a potential
source of replacement cells that are in essence the patient’s own, and thus
not subject to immune rejection like the tissues or organs of an unrelated
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donor. Over four years ago my lab published a scientific paper demon-
strating that we could restore immune function in a mouse model of
immune deficiency using precisely this procedure. I want to extend that
work to generate stem cells for my two-year-old patient with immune defi-
ciency, repair the genetic defect, differentiate the cells into hematopoietic
stem cells, and transplant that child with his own normal tissue to repair
his immune system. However, despite our success in mice, I have not yet
been able to begin comparable experiments with my patient’s cells. The
social and political forces behind this frustrating state of affairs is the sub-
ject of this book.

Almost five years ago, President Bush announced a policy governing
the provision of federal funds for embryonic stem cell research. From one
perspective, President Bush endorsed the field by enabling funding of
research on preexisting cultures of human embryonic stem cells. But the
political tightrope he attempted to walk that day has grown slack, as folks
on both sides of the issue remain unsatisfied: the opponents because the
research has been allowed to proceed; the supporters because the compro-
mise is so restrictive that it hinders robust growth in the field. We scientists
are an energized lot of persistent and meticulous truth-seekers, who thrive
on working with the latest equipment and the most up-to-date tools.
When constrained by inadequate resources—too little funding, outmoded
machinery, or poor access to key research materials—scientific progress is
severely curtailed and scientific morale is dealt a blow. And yet this is pre-
cisely the current state of affairs for promising areas of stem cell research. If
stem cell biologists want to obtain federal funds for their research, they
must agree to use only a small set of less than two dozen embryonic stem
cell lines that were made prior to the 2001 date of the president’s policy
announcement. Many of these lines are now outmoded or in disrepair.
Since 2001, hundreds of new lines have been created throughout the
world, many with advantageous features for medical research and treat-
ment. And for those of us looking to practice nuclear transfer to generate
patient-specific embryonic stem cell lines, there are no prospects for federal
funding, and we are left to seek private philanthropy.

Distilled to its very essence, the controversy surrounding stem cell
research pits the scientists who believe that embryonic stem cells and, in
particular, customized patient-specific embryonic stem cells offer great

foreword xv
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promise for biomedical research, against those who believe that the human
embryo is an inviolable being that should be accorded full status as a mem-
bers of society, and, as such, protected from harm. The isolation of embry-
onic stem cells from a human embryo destroys that embryo. Those who
believe that the embryo is a person view extracting stem cells as murder,
and no appeal to the benefits of stem cell research will justify its practice.

I do not find the arguments defending the rights of embryos com-
pelling enough to warrant prohibitions or even significant restrictions on
embryonic stem cell research. Over the last decade I have found myself
devoting countless hours to justifying stem cell biology, at the expense of
progress in my own research. I rationalize these diversions because a scien-
tist must also be an educator. I and my colleagues in the stem cell field have
been called upon with an unprecedented frequency to teach the principles
of stem cell biology to curious members of the media, to various legislative
bodies at the local, state, and national levels, and, of course, to the public,
through community lectures, coffee shop socials, and adult education
events at churches and synagogues. The effort is paying off. Opinion polls
have reflected a steady increase in public support for all forms of stem cell
research. The politicians cannot be far behind.

What most of the public is reflecting is a moral perspective that accords
the human embryo a unique and weighty status, but does not view the
embryo as a person. The prevailing public sentiment is that patients suffer-
ing from disease make more immediate and compelling claims on our soci-
ety to ensure their well-being than do embryos in a freezer or a petri dish.
There are many reasons why embryos are not thought of as people by the
vast majority of the public. Despite arguments that conception represents
the beginning of a new and unique life, and that embryos should be con-
sidered human beings, most people’s moral intuition, and indeed the theo-
logical perspective of major world religions like Islam and Judaism, see the
acquisition of moral status not as a clear bright line beginning at concep-
tion, but rather as a special status acquired some time later in human devel-
opment, especially as we emerge as sentient and biologically independent
beings.

Biology itself does not support the notion of a “moment” of con-
ception. In fact, conception is a complex process that proceeds over
many hours, and although a new genome is formed when the egg and
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sperm pro-nuclei fuse to become the single-celled human zygote, a unique
biological individual is not apparent until later in human development.
For at least the first two weeks of gestation, the early embryo can split,
forming twins, triplets, and, rarely, quadruplets or more. And pairs of fer-
tilized eggs that might otherwise generate fraternal twins can aggregate in
the womb to form a single normal individual that carries the genetic com-
plement of two distinct conceptions, a phenomenon called tetragametic
chimerism. It is hard to consider the early embryo a person if it is divisible,
because individuality and uniqueness of spirit are intimately tied to our
notions of personhood. Finally, should one consider a person to be formed
when nuclear transfer is used to generate a patient-specific embryonic stem
cell? Some will argue that a prohibition against using federal funds in
embryonic stem cell research is justified because it is wrong to force tax-
payers who have strong moral objections to financially support the science.
However, there are many subjects that do not garner moral consensus and
yet are fully supported in the federal budgets, like research on animals that
a vocal minority of animal-right’s activists oppose. We should appreciate
that the policy to restrict federal funding for embryonic stem cell research
is a political decision imposed by politicians who wish to advocate the
rights of embryos.

The current debate over embryonic stem cell research and nuclear
transfer has parallels with the debate that followed the birth of the first test
tube baby in England in 1978. There was a similar though less long-lived
controversy about the propriety of in-vitro fertilization (IVF). IVF was
considered by some an abomination—a grave threat to humanity, destined
to usher in a future of mechanized, dehumanized human reproduction.
Today, IVF is a routine part of medical practice and responsible for fulfill-
ing the hopes of tens of thousands of couples a year who are able to give
birth to their own children. I believe that some twenty to thirty years from
now, when stem cell science has proven itself a powerful force in biomedi-
cine, and cell-based therapies are the standard of care for a range of dis-
eases, we will reflect on the stem cell debate and see it in its historical
context. It will come to represent just one example of an ever-accelerating
series of challenges to society posed by rapid technological change. Such
change is unsettling. It threatens our traditions and compels us to make
new choices in deeply personal arenas like reproduction. But societal

foreword xvii
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change compelled by technological innovation is an inevitable feature of a
curious and inventive people. We as a society must confront technological
change with intelligent and reasoned debate and make thoughtful choices.
I believe that we can pursue stem cell research in a responsible manner, so
that its benefits will outweigh concerns for a dehumanizing effect on soci-
ety. Indeed, I believe that the current debate over stem cell research will
play a central role in our society’s coming to terms with the profound influ-
ence that biomedical research will have on our future.

George Q. Daley, MD, PhD
Children’s Hospital, Boston

March 2006
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chapter one

the field of battle

Three passions, simple but overwhelmingly strong, have governed my life:
the longing for love, the search for knowledge, and unbearable pity for the
suffering of mankind.

—Bertrand Russell

Doctors are men who prescribe medicines of which they know little, to cure
diseases of which they know less, in human beings of whom they know
nothing.

—Voltaire

Frank Cocozzelli’s life should have turned out differently. Born in
Brooklyn, New York to devout Italian Catholic parents, Frank was an
exceptionally bright boy. Unlike most of the boys he went to school with,
he was more interested in intellectual heavy lifting than in sports.
Graduating in 1982 from Queens College, he continued on and became
part of the first class to attend Queens’ new law school, pursuing his goal
of becoming a lawyer.

While in law school, Frank decided to try to overcome what he saw as
his lack of athletic ability by joining a gym, where he started lifting weights.
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The weight-lifting was challenging at first, but by steadily applying
himself, he was soon bench-pressing 140 to 150 pounds. Then, one day, he
noticed that instead of gaining strength in his upper body, he was actually
losing it. Inexplicably, week after week, he could lift less and less weight. It
made no sense for a young guy in his twenties to grow weaker instead of
stronger.

Around this time, he decided to make a little spending money by tak-
ing a part-time job as a “gofer” for an attorney in Queens. One of his duties
was to walk to the bank, which was about half a mile away, and make
deposits for the law firm. He had no trouble getting to the bank, but on his
way back to the office, he would suddenly be seized by severe pain in his
legs. It seemed to be brought on by exertion. He was also developing a
noticeable limp. Concerned and completely baffled by this new develop-
ment, Frank made an appointment to see a neurologist in Long Island who
happened to be treating his grandfather for Parkinson’s disease.

The neurologist conducted an initial examination, and told him that
he thought the problem was probably a pinched nerve, caused by a dislo-
cated vertebra, a relatively common condition that can be corrected by sur-
gery. Frank went home relieved, but a few days later, the results of one of
the tests came back, and the news wasn’t just bad, it was devastating.

The test that rocked Frank’s world is called an electromyography. It
involves placing a needle into the skin at the top of the thigh, and another
one at the base of the foot, then shooting an electric current through the
muscles to see how they respond to stimulation. And Frank’s muscles
showed signs not just of weakness, but of pathological atrophy. When
another test came back showing abnormal levels of an enzyme called crea-
tinine kinase in his blood, the worst was confirmed: The source of Frank’s
problems was muscular dystrophy.

Muscular dystrophy, which is passed down on one of the mother’s X
chromosomes, occasionally strikes females but shows up far more often in
males. It’s more common than one might think—approximately 30 out of
every 100,000 male babies are born with the genetic defect for some form
of muscular dystrophy. Some of them are lucky enough to develop only a
mild form of the disease and don’t become wheelchair-bound. But most do,
and those who have the most common forms of the disease—Duchenne’s
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and Becker’s muscular dystrophies—suffer progressive muscular atrophy so
severe that they often die before the age of 20. Frank’s variant of the disease
usually shows up in early adulthood.

The root of the progressive muscle weakness is that the muscles are
unable to make a key protein called dystrophin. Because this protein is
critical for muscle cells to maintain their structure, the muscle fibers first
enlarge, then progressively die off and are replaced by fat and other useless
tissues. People with muscular dystrophy grow weaker and weaker, gradu-
ally becoming so weak that they can’t move. At some point, they are usu-
ally confined to a wheelchair, then bedridden, in a slow descent into
greater degrees of helplessness. All the while their minds remain intact.
Like the victims of amyotrophic lateral sclerosis (ALS), or Lou Gehrig’s
disease, they become prisoners in a body that needs 24-hour-a-day care
and help with every basic function. Along the way, because of the patient’s
inability to move, he develops painful muscle contractions and severe
osteoporosis, which leads to brittle, easily fractured bones. Pneumonia and
other infections can easily overwhelm his compromised immune system,
and these are often the immediate cause of death. In very aggressive forms
of muscular dystrophy, the heart muscle weakens until it can no longer
pump.

Doctors are helpless in the face of this devastating condition. They can
prescribe physical therapy to try to slow the degeneration of muscles and to
ease some of the pain caused by permanent muscle contraction. But there’s
no way to halt the disease, which runs its inexorable course and cuts the
victim’s life span short by several decades. One of the most difficult things
for patients and their loved ones to cope with is that doctors can’t even tell
them how long they will live or at what level of disability. Every case is
individualized, and every morning that a muscular dystrophy patient
wakes up is fraught with uncertainty about what tiny but infinitely pre-
cious ability will be lost that day.

Today the sheer force of Frank’s mind belies the weakness of his body.
His memory is encyclopedic, enabling him to rattle off names and dates
and long-ago events with a fluency that is nothing short of amazing. He is
considered one of the “lucky ones,” having one of the rarer forms of the
disease, a variation called limb-girdle muscular dystrophy, or LGMD.
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He has made it to the age of 47, although he has spent the last few of those
years in a wheelchair. He is losing more and more of the movement in his
arms and requires around-the-clock assistance, which is provided by his
wife and his father.

“I have to be lifted in a sling to go to the bathroom,” he says matter-
of-factly. “It’s very difficult for my wife and father to lift me. I can lift my
arms a little, with help. And I can still feed myself, although I’m told it
looks disgusting. I have to hunch over the plate and push the food up to
my mouth, and it goes everywhere. People don’t like to watch it.” Frank is
sensitive about eating in public, afraid that he might offend people in
restaurants. When asked how he copes with the progression of his illness,
he says, “I try not to think about what tomorrow brings.” He focuses
instead on fighting the small battles, of using what little movement he has
left so that he can retain it as long as possible.

Frank would be the first to tell you he is not a victim. He married his
college sweetheart, who knew about the muscular dystrophy, and together
they had two children. He still practices law, and goes to his office in Garden
City, New York, two or three times a week. He is also a stem cell research
activist, and three years ago, he and a partner founded the Committee for the
Advancement of Stem Cell Research, a political action group. A few years ago,
he learned about the possibility of stem cell treatments curing muscular
dystrophy.

In 1998, Frank traveled to Miami to see a new doctor, an expert on
paralysis at the University of Miami. After years of being given no hope,
this doctor explained to him how, if the research succeeded, treatments
derived from embryonic stem cells could possibly replace dead muscle
tissue by transplanting the precursors of normal muscle cells into his
body. If the treatment worked, the stem cells would divide into healthy
muscle cells able to make the dystrophin he needs to rebuild his body
and recover his strength. “We’re really hopeful about this one,” the doc-
tor told him. Although the research was at the very early stages, it was
the first glimmer of hope Frank had been given in the 20 years since his
diagnosis.

At the time, President Clinton was still in office, and, in light of the
1998 isolation of human embryonic stem cells, plus a string of incredible
successes in animal studies, Clinton had put together a commission to
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review the existing federal policy of withholding funding for research using
embryos. Rules that had been in effect since 1993 forbade the U.S. gov-
ernment from funding research that involved the destruction of human
embryos, but evidence was mounting through animal studies that embry-
onic stem cells held extraordinary promise for the treatment of a huge
range of diseases. “I’ll never forget a certain day in 2000,” Frank recalls.
“My wife was dressing me for court, and we had The Today Show on. They
said that Clinton was reversing the ban on embryonic stem cell research.
I got so hopeful, it was all I could think about that day. I thought, ‘Maybe
this is it. Maybe there really is going to be a cure.’ ”

But Frank’s hopes were not to be realized, at least not that year. The
Clinton presidency was drawing to a close and the 2000 presidential race
was on. Al Gore had clearly stated that he was in favor of allowing the
National Institutes of Health to fund embryonic stem cell research, but can-
didate George W. Bush had already made public his opposition. Like count-
less other patients with otherwise incurable diseases, the days when the
2000 election was still undecided were an emotional roller coaster for
Frank. Then, the Supreme Court made its decision in favor of Bush. “I’ll
never forget the night I heard their decision,” Frank says. “I could still drive
then, with an assistive device, and I was sitting in my car listening to the
radio. They made the announcement, and I just sat in my car and cried.”

One of the first actions that George Bush took after becoming presi-
dent was to put the brakes on the Clinton proposal regarding embryonic
stem cell research before it could be implemented. In the months that fol-
lowed, crushing disappointment for people like Frank turned to anger. He
was soon to realize that Bush’s 2001 “compromise,” to allow federal fund-
ing of research on existing embryonic stem cell lines (or batches of cells
derived from a single embryo), was a swindle for those who were waiting
for cures. That realization, however, coalesced over a matter of weeks,
when it was discovered that many of the cell lines that the president said
were approved for federal funding hadn’t been properly characterized or
had died. Others turned out not to be embryonic stem cells at all, while
others were located in countries that forbid the export of biological
materials, such as India. It became clear that of the 64 cell lines ini-
tially claimed by President Bush, only 22 were actually both viable and
available.
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Even as some journalists were lauding the president for “opening the
door” to stem cell research, scientists and patients were gradually learning
the true nature of the federal limitations. Those limitations meant that
U.S. government support for embryonic stem cell research was little more
than a token. What the administration had done was shore up a massive
dam against funding for embryonic stem cell research, while allowing a
tiny trickle of research dollars to leak through. By the time scientists,
patients, and advocates realized the true scope of the decision, President
Bush had already scored a major public relations victory. In the four years
since that decision was announced, Bush has said repeatedly that he will
not allow any loosening of the federal restrictions on embryonic stem cell
research.

Since 2001, Frank’s frustration with the Bush administration has only
intensified. He feels especially angry that Bush and his evangelical con-
stituents seem to imply that being anti-embryonic stem cell research is the
only legitimate religious view. Still a devoutly religious Catholic himself, he
decries the fact that President Bush “ . . . ignores the pro-research views of
most American Catholics,” obliging instead the ultra-conservative “Opus
Dei” segment of Catholics, represented by politicians such as senators
Sam Brownback (R-KS) and Rick Santorum (R-PA). “Furthermore,” he
notes, “on human embryonic stem cell research, he has selectively adopted
the Vatican’s position, but he chooses to ignore the pope in his opposition
to the Iraq war, a situation that just raises his frustration level even higher.”

As a random victim of illness, Frank Cocozzelli is far from alone. There
are millions of Americans like him who search desperately for the help that,
all too often, medicine cannot give them. Many diseases are part of the cruel
randomness of the genetic lottery. Disease-related genetic mutations can lie
silent for decades, until we reach a certain age or experience some environ-
mental trigger that sets the disease process into motion. Others are evident
from birth.

In late 2004, I got a phone call from the grandfather of a newborn
baby girl. I’ll call him Alan. Alan had been up, around the clock, for days,
ever since his granddaughter was born two weeks previously. He had been
searching the Internet desperately for some type of therapy that might help
her. He found the website of the Stem Cell Research Foundation and
called our toll-free number.
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He told me that his granddaughter was a beautiful baby who looked
normal in every way, but she was born with a condition called triple X syn-
drome. This meant that instead of having two X chromosomes, which
is normal for females, her cells had three. Strangely enough, babies born
with this condition develop normally in every way, with the tragic excep-
tion of their brains, which are subject to devastating seizures. I could hear
exhaustion, fear, hope, and urgency in his voice as he described how this
baby’s tiny body was being racked with 15 to 20 violent seizures a day. “She
will seem fine one minute, and then her eyes roll back and she just curls
up,” he said. Even worse, the doctor had told the shocked and distraught 
family that the electrochemical haywire searing through her brain every
time she had one of these seizures was rapidly destroying her hope of a
normal life.

“Every seizure she has is doing more damage to her brain,” Alan said.
“The doctor said what it’s doing to her brain is like a computer shutting
down 15 to 20 times a day. After a while it fries the circuit. If we could do
something now to stop the seizures, she would be less damaged. But if
this goes on, we’ve been told she won’t develop beyond the mental age of
a four-year-old, at the most.” Like so many other people, Alan was hop-
ing that stem cells would offer some kind of treatment, even if it was
experimental. An experimental treatment, even with a totally uncertain
outcome, still sounded better than what the doctors were telling this
family.

I asked him what type of treatments the pediatricians were giving her.
He said they were giving the tiny newborn some powerful anti-seizure
medication that turned her into “a zombie.” And still, the seizures
returned. “It just comes over her, and it’s violent. She struggles with it until
she’s exhausted. And then after a while she comes back,” he said. “But
I know that one day she’s not going to come back.”

It wasn’t easy telling this desperate grandfather, who was ready to do
anything humanly possible to help her, that his daughter’s first baby was in
a race against time that she had little to no chance of winning. If it were
simply a matter of replacing damaged brain tissue with healthy new cells,
then stem cell scientists are now closing in on a way to do that. But in addi-
tion to repairing damaged brain tissue, what this baby needed was a way to
repair the genetic glitch in every cell of her body, and that is something
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that is an untold number years into the future. Many scientists believe that
gene-based cures, perhaps combined with stem cells as the carriers of cor-
rected genes, could someday cure syndromes like hers, but the best time to
intervene in such a case would be long before birth, perhaps even at the
embryonic stage.

What happened to Alan’s granddaughter happened very early in her
development, when the first cells with the genetic mistake copied them-
selves over and over as they divided and formed her body. But the only
way to have detected the condition early enough to prevent it would have
been if Alan’s granddaughter had been conceived in vitro—in the lab—
and if her embryo had been examined within a few days of its existence.
And, problematically for some, scientists will never be able to diagnose
and correct such mistakes without first doing research on human
embryos.

There’s no doubt that medical science made some spectacular strides in the
twentieth century. In fact, more effective treatments and cures were dis-
covered during the last century than in all of prior human history. New
drugs, diagnostic techniques like x-rays, CT scans, and MRIs, plus the
ability to do ever more complicated procedures, such as heart bypass sur-
gery, have benefited millions of people whose lives would otherwise have
been cut short. If anyone doubts the march of medical progress, the most
dramatic testament is the fact that, between 1900 and 1999, the average
life span for Americans increased from 47 years to 77, and every few years
that number is adjusted upward.1

We’re quick to credit modern technology and space-age research
advances for the increased longevity that has occurred throughout the
developed world. But the leap in better health actually owes less to
advanced technology and technologically based research than it does to the
decidedly humble issue of hygiene. Before modern sewage disposal and
water purification methods, water-borne infectious diseases like malaria
were the scourges of mankind, raging through towns and villages, leaving
enormous death tolls in their wakes. For centuries, the slums of Europe
were periodically ravaged by all kinds of plagues carried by rats, fleas, and
other vermin that thrive in unsanitary conditions. Running water, clean
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drinking water, better trash and sewage disposal, and public education
about simple hygiene have saved millions of lives.

The other dramatic improvement came in the form of treating and
preventing infectious diseases like tuberculosis, polio, measles, and diphthe-
ria, which used to kill huge numbers of babies, children, and young adults in
the prime of their lives. These diseases have been all but wiped out in the
industrialized world because of the development of vaccines. And the discov-
ery of antibiotics essentially disarmed another common killer—pneumonia—
which claimed the lives of people of all ages. Today pneumonia is generally
lethal only to the very old and sick, or those with compromised immune
systems.

But twentieth-century progress has come with a price. Many more
people throughout the world are living with incurable genetic diseases and
with the chronic, degenerative diseases that become more prevalent after
the age of 40. The modern dilemma of more or less “successfully” treating
so many diseases without actually curing them has become the hallmark of
later life. For example, more people survive heart attacks only to suffer the
slow deterioration of heart failure. Thanks to clot-busting drugs, more
people survive strokes only to live with chronic disabilities such as memory
and speech loss and paralysis. And more people are living long enough
with diabetes to suffer its more sinister complications, such as heart dis-
ease, severe visual impairment, and kidney failure. The list goes on and on,
but perhaps one of the most tragic ironies of living longer has been the
rapid increase in the incidence of Alzheimer’s disease.

Alzheimer’s disease has become a symbol for today’s double-edged
sword of aging. The risk of Alzheimer’s, while not synonymous with aging,
climbs so quickly after the age of 65 that, with America’s aging population,
it threatens to become an epidemic over the next few decades. At age 65,
our chance of having Alzheimer’s is approximately 10 percent; by age 85,
you have nearly a 50/50 chance of having it.2 Just looking at the country’s
aging demographics is enough to envision a future with armies of frail
older people who need constant care. Some social scientists even depict a
future in which practically everyone will either have Alzheimer’s or be car-
ing for someone who does.

But Alzheimer’s is only one of many age-related diseases that is striking
with far greater frequency than ever before. There’s the ever-rising risk of
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cancer, which goes up every year after the age of 40. According to the
National Cancer Institute (the cancer research arm of the National
Institutes of Health), from birth to age 39, American males have a 1-in-71
chance of developing some type of cancer, while for young females, the odds
are 1-in-51. But from age 60 to age 79, one in three males will develop can-
cer and one in four females will.3 It’s true that better treatments, including
more effective and less toxic chemotherapy drugs, are helping more people
live for years after diagnosis. Doctors now regard some cancers as chronic
conditions that can be “managed,” at least for a considerable period of
time. However, for the first time, and partly because of the aging of the
population, cancer rivals heart disease and obesity as one of the leading
causes of death.

In spite of the modern medical “miracles” that have almost become a
cliché, more than one-third of Americans are now living with a chronic,
degenerative health condition. This includes 60 million Americans with
some form of cardiovascular disease (including coronary heart disease and
stroke), 16 million diabetics, over 8 million cancer patients, 30 million
with an autoimmune disease, 10 million with osteoporosis, 4 million with
Alzheimer’s disease, and over one and one-half million with Parkinson’s
disease. Add to that the victims of spinal cord injury, severe burns and
other serious injuries, osteoarthritis, multiple sclerosis, muscular dystro-
phy, and chronic kidney, lung, and liver disease, and the number of chron-
ically ill Americans easily surpasses 128 million.

The litany of today’s common diseases suggests that medical science
has an almost overwhelming task in finding cures for them. Based on the
historical rate of biomedical research and the methodical search for cures,
it’s easy to imagine that the next century could be filled up with finding
cures for them one by one. But that may not be the case, because all of the
above conditions have certain features in common.

First of all, they are not, as far as we know, caused by contagious
pathogens. In other words, they can’t be cured by antibiotics, as they would
if they were caused by bacteria, and they are not caused by viruses, which
would be amenable to prevention by vaccine. They are a class of diseases
that represent the next frontier in medicine—incurable, degenerative con-
ditions of unknown or complex origin, that cause some sort of malfunc-
tion at the cellular level. In other words, these are cell-based diseases. They
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cause the disruption of one or more vital cellular processes, which over
time leads to cell degeneration and cell death.

Frank Cocozzelli’s problem involves the failure of a vital function of his
muscle cells. For those with Parkinson’s disease, the problem occurs in
brain cells that fail to make a critical neurotransmitter called dopamine,
and in heart failure, cardiac cells enlarge and lose their ability to “beat,”
impairing the heart muscle’s ability to pump blood. In multiple sclerosis,
the cells that surround and insulate nerve fibers die, and the body cannot
replace them. Cells are far more than the bricks and mortar of the body—
they perform countless specialized functions, many of which haven’t even
been named yet. They can be compared to little engines or factories,
converting food into sugar and sugar into energy, assembling chemicals
and hormones, sending and receiving signals from other cells, eliminating
wastes, and even conducting electricity. You name it, and if the body
needs it, there is some specialized cell dedicated to producing and metabo-
lizing it.

But cells can stop working or make mistakes when they copy them-
selves (or divide), and these mistakes slowly accumulate as we age. It is a lit-
tle-known fact that the DNA in each of our cells is not immutable—fixed
for as long as we live—but actually suffers wear and tear throughout life.
Ubiquitous background radiation, which is a natural phenomenon, and
other environmental corrosives steadily chip away at our cells, including
the genes that tell them what to do. So do sunlight and toxic chemicals that
we ingest. And then there’s the inevitable process of living itself. When our
cells convert oxygen to energy (a process that must take place continuously
in order to sustain life), damaging byproducts called oxygen free radicals
are constantly being created. These free radicals (unstable atoms with one
too many electrons) steadily chip away at cellular genetic material, and tiny
glitches creep into the cell’s genetic program, accumulating until some crit-
ical process is disrupted. Cellular dysfunction leads over time to tissue dys-
function and, at a certain tipping point, organ failure and eventually,
death. This is the case for a huge array of diseases, in which a specific cell
type becomes sick and, over time, dies.

Injuries and traumatic events can also cause massive cell death, as in
the case of head traumas and spinal cord injuries, in which the nerve cells
critical for thinking or for movement cease to function or die. A stroke or
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a heart attack, by blocking the blood supply to the brain or heart muscle,
causes the death of large numbers of specialized cells, which the body can-
not replace in sufficient numbers to restore the organ’s vital functions. Just
for the sake of discussion, let’s assume that every human being has the
capacity to make and use 100 trillion cells over the course of a lifetime.
Eventually, every one of those 100 trillion cells will die. They won’t die
all at once—some cells will die more quickly while others are happily
chugging along, but even in some perfect world where there was no
disease, eventually every last one of them would blink out.

Whether we’re talking about the brain, the heart, the kidneys, liver,
pancreas, cartilage, skin, or bone, from conception to birth to old age and
death, the human body can only make or replace a finite number of these
cells. When even one of the body’s approximately 200 cell types dies, some
infinitesimal part of a necessary function is lost. This cold, hard fact has
long been regarded as a hard-wired biological limit, a final obstacle that
medicine has been utterly unable to overcome in any way other than
through organ transplantation.

If “round one” for modern medicine was the eradication of infectious
diseases, then we are close to claiming victory, at least in the industrialized
world (with the major exception of AIDS). Now that most of us live long
enough to develop a chronic, degenerative disease, “round two” will no
doubt consist of the effort to conquer disease at the cellular level. And up
until the last few years, we were nowhere close to being able to do that.

Perhaps one of the most widespread myths in American society today
is the myth of the triumph of modern medicine. We journalists love to report
on amazing medical breakthroughs, but in fact, the perceptions that many
of us have regarding the medical treatments that are available, and the
effectiveness of those treatments, are far out of step with reality. Some of
the awe we have for medicine is undoubtedly deserved, because of specific
life-saving breakthroughs like heart bypass surgery and organ transplant.
But in general, the mass media, which is most people’s source of informa-
tion about progress in medical research, has at best a mixed record in med-
ical reporting. Mainstream journalists, struggling to follow the fast-moving
world of research, often misunderstand biomedical information, at times
hailing the results of one experimental study as the harbinger of a “miracle
cure” while ignoring more important and truly meaningful developments.
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Few journalists are aware of how painfully slow and difficult it is to obtain
and interpret research results, then duplicate and verify those results, then
translate them into clinical treatments. The frequent over-reporting of
early experimental results in the lab is one reason why scientists tend to be
extremely conservative in the conclusions they draw about the possible
applications of their work. If you ask almost any biomedical researcher
today, you will quickly learn that medicine is in its infancy.

After centuries of merely managing (and mismanaging) disease, only
recently has science begun to make headway in its quest to actually cure.
And still the cures seem to stand as lonely monoliths against the tidal wave
of illnesses, injuries, and birth defects that afflict the human race. Modern
molecular biology is just beginning to give scientists the knowledge they
need for the intelligent design of drugs, as opposed to the hit-or-miss
method that has been used up until this day. Gene-based therapies still face
technical obstacles that must be overcome before cures based on them
become a reality. Recently, the human genome was decoded, meaning that
the sequencing of chemical pairs on chromosomes has been identified.
But now the real work begins—of finding out what part each gene plays in
the complex orchestration of the body’s development and its countless
processes throughout life.

Organ transplantation has offered new life to thousands of sick
patients, but there is a chronic and critical shortage of organs to transplant.
Out of the 89,000 Americans who are currently on organ transplant
waiting lists, more than half will die waiting. And for those lucky enough
to receive a new heart, kidney or pancreas, the specter of rejection looms
darkly over them for the rest of their lives.

Even the widely-touted “cures” of cancer can entail enormous collat-
eral damage to the body. Radiation and chemotherapy can ravage healthy
tissues, causing as much or more damage than the cancer itself. More and
more, we are forced to ask ourselves, at what price do we want life? This
question grows especially acute toward the end of life, when the continua-
tion of vital functions merely prolongs suffering. By methodically and
aggressively addressing the individual functions that sustain biological life,
medicine can (and often does) keep our bodies hanging on after our minds
are long gone. But a twilight existence that is dependent on machines is
not what we want from medicine. That realization was experienced by a
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huge majority of Americans as they witnessed the macabre struggle sur-
rounding the April 2005 death of Terri Schiavo. Despite the views of those
who fought to keep Schiavo’s feeding tube in place, most of us believe that
medicine has not succeeded when a mere minimum of biological function
is sustained. What we want and need is to be cured, at least to the point
where we feel that our lives can have some meaning.

Just imagine what it would be like if doctors could actually cure a huge
number of the most common diseases, rather than just managing them, by
getting around the limits of our finite allotment of cells. Suppose that
whatever cells were being destroyed by a disease could be replaced by
healthy, functioning ones. What if a diabetic, for example, could have her
pancreas replenished with a fresh supply of insulin-secreting islet cells that
would become a permanent part of her body? Or if a stroke victim could
have healthy new brain cells to fill in his brain’s “dead” regions of oxygen-
starved tissue, leading to a complete recovery? If a child with cystic fibrosis
could have his lungs “seeded” with living stem cells that would repopulate
his airways with healthy lung tissue that would be his for life? If a
Parkinson’s patient could have his symptoms completely reversed by a
restoration of dopamine-producing brain cells? Or if a person dying of kid-
ney disease could have her failing organs rebuilt from the inside out by
healthy, functioning kidney cells that would copy themselves over and
over. In the foreseeable future, stem cell research may allow us to do these
things and much, much more.

Using stem cells, scientists have already been able to produce several
specialized cell types in the lab. These cells, when transplanted into sick
organs, could permanently cure a huge range of diseases by becoming a
living, permanent part of the patient’s body. Unlike drugs, which work
only fleetingly, until their chemical compounds are broken down, cellular
transplants can provide the tiny factories—the cells—that work around
the clock, producing the chemicals, hormones, and other molecules that
our bodies need in order to function. If cellular transplants become as
effective as scientists think they will, the implications for medicine are
staggering. A huge number of currently incurable diseases could be wiped
out (or staved off in an individual’s life by decades), and the human life
span could be dramatically extended. And not just the life span, but just
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as importantly, the health span of humans, meaning that old age and its
infirmities could be significantly postponed and youth and middle age
extended by decades.

Stem cell research, especially research using human embryonic stem
cells, is only a few years old, but the field has already yielded swift and sur-
prising results in animals and in the laboratory. It is considered by the
world’s brightest scientific minds to be a true revolution in the way we
view and treat disease. We are not that far from the day when heart mus-
cle that has been damaged or killed by a heart attack could be revived
through an infusion of healthy cardiac cells, adding healthy decades to a
patient’s life. Human embryonic stem cells have already been used to cre-
ate dopamine-producing neurons (the cells that are lost to Parkinson’s dis-
ease) and motor neurons, the cells that could cure ALS or reverse paralysis
in a stroke victim. Rats that have had their hindquarters paralyzed due to
spinal cord injury have been able to walk again due to an injection of
human embryonic stem cells. The cells traveled to the sites of damage,
differentiated into the proper cell types and even healed injured nerve
cells that hadn’t died but were damaged and in distress. Human stem cells
have also given rise in the lab to living retinal cells—some of the body’s
most precious cells for their sight-giving ability. Scientists at Harvard now
believe they have actually reversed blindness in mice through the trans-
plantation of retinal stem cells into their damaged retinas. Scientists at
Duke University and elsewhere have used stem cells to grow new skin,
bone, and cartilage—developments that could be a true godsend for
severe burn victims, people who have sustained serious injuries, and vic-
tims of bone cancer, osteoporosis, and osteoarthritis. In fact, age-related
arthritis may soon be relegated to history because doctors may be able to
stimulate our bodies to regrow their own supply of cartilage. As over-the-
top as this sounds, these possibilities are amply supported by science, as
we’ll see in chapter three.

Eventually, as the science of harnessing and manipulating stem cells
progresses, thousands of people could be taken off of transplant lists.
Organs and tissues that have been ravaged by cancer could be repaired
from the inside out, or, failing that, an entire organ could be grown. This
is not science fiction—scientists have already grown functioning human
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bladders through a combination of stem cell technology (using the
patient’s own stem cells) and tissue engineering.

Scientists caution, however, that the human body and the myriad of
diseases it is subject to is intricately complex and involves countless vari-
ables introduced through our lifestyle, habits, and interaction with the
environment. As tantalizing as the research has become, at the very dawn
of this new era in medicine, there are daunting scientific hurdles that must
be overcome for the dream of widespread stem cell treatments to become a
reality. But if even half of what scientists hope for materializes, it would
radically change the state of human health. Millions of people could be
spared the pain and suffering, the crushing disabilities, and the countless
indignities of prolonged illness. Whole societies would be dramatically
altered by the increased health, longevity, and productivity of their people.
This is no small consideration on a planet where advanced aging is becom-
ing a worldwide phenomenon.

However, some of the most important stem cell research is not proceed-
ing at the pace one might expect given its tremendous potential. In fact, in
the United States, the most biomedically advanced country in the world,
some types of stem cell research are in danger of outright criminalization.
Even though a majority of Americans are strongly in favor of this revolu-
tionary science, it is being fought vigorously—vociferously even—by
powerful conservative think tanks and activist organizations of the religious
right. These groups equate embryonic stem cell research with murder, and
they are throwing as much skill, audacity, and public relations savvy—not to
mention hundreds of millions of dollars—at the issue as they can. They’ve
launched anti-embryonic stem cell research campaigns with staggering swift-
ness, considering that human embryonic stem cells were only isolated for the
first time in 1998.

The fact that these groups are able to organize large constituencies of
grassroots advocates, to saturate the media with their message, and to ham-
string governmental bodies should come as no surprise. Many of them have
had several decades of practice in the fight to ban abortion. Many believe
that if they can ban embryonic stem cell research, they will be one giant step
closer to criminalizing abortion. As inaccurate as the association is, they
have managed to deeply entangle the issue of embryonic stem cell research
in millions of people’s minds with the practice of abortion. As I’ll explain in
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chapter four, some organizations see the banning of embryonic stem cell
research as instrumental to their overarching strategy to institute antiabor-
tion legislation.

With George W. Bush in the White House (thanks in large part to
the support of evangelicals and other religious conservatives),
Republicans and Democrats alike tremble with the fear of becoming the
next target of right-wing think tanks and activist organizations like the
Family Research Council and James Dobson’s Focus on the Family. In
their zeal to ban embryonic stem cell research, these groups have initi-
ated fierce legislative battles on the national level and in virtually every
state. They have hundreds of conservative politicians fighting for their
agenda in state legislatures, the U.S. Congress, and the Senate. This has
meant that in federal legislation as well as in almost every state legisla-
ture, for every law protecting or supporting embryonic stem cell
research, there is a countervailing piece of legislation severely criminaliz-
ing it. For every step toward the establishment of adequate funding for
embryonic stem cell research, there is at least one step backward. While
scientists fight for the right to study microscopic cells in lab dishes, law-
makers are fighting fierce battles to turn these scientists, plus patients,
doctors, nurses, and even the relatives who assist their loved ones in get-
ting treatments, into felony-committing criminals. For almost every
check there has been a checkmate.

Opponents of stem cell research have managed to carry on a massive
campaign of misinformation, to the extent that millions of Americans are
either deeply confused about what the research entails or actually believe
that mainstream scientists routinely dismember and kill human babies for
research. These extremists create fictions that are stunning in their outra-
geousness, yet these tactics have gotten them so far that they’ve managed to
hamstring the nation’s universities, the National Institutes of Health
(which administers 95 percent of the nation’s research dollars through gov-
ernment grants), and most of the scientific community from conducting
what many believe to be the most promising research of our time. For what
these anti-research extremists lack in truthfulness and intellectual rigor,
they make up for in spit and vinegar.

Anti-embryonic stem cell research activists are from the most extreme
ends of the political spectrum. They see the issue not in shades of gray, but

the f ie ld of  batt le 17

干细胞之家www.stemcell8.cn ←点击进入

http://www.stemcell8.cn


in stark black and white. In recent years, they have developed a militant
bioethics agenda that is radically changing the way American science is
funded—by allowing fundamentalist religious extremists to decide what
research can be carried out by mainstream scientists at universities like
Harvard, Johns Hopkins University, Stanford, and M.I.T. While on the
other side of the universe, it would seem, science is embarking on a whole
new era of discovery, the American radical right believes that today is its
day; now is its moment. From this volatile mix, there is bound to be a clash
of historical proportions.

In this book, I hope to clear up some of the widespread misconceptions
about this groundbreaking field and to provide readers with an understand-
ing of how the promise of regenerative medicine is being threatened by a
new, and highly undemocratic, political order. My goal is to illuminate the
basic science—what stem cells are, where they come from, and their true
potential to treat disease. But I also hope to provide a better understanding
of just how and why this revolutionary science, dropped into today’s war-
ring political landscape, came to be hijacked by groups that have used it to
serve a larger political agenda. Stem cell research has become today’s flash
point in the clash between the forces of religious and political conservatism
and a brave new medicine, being created in the wake of a scientific revolu-
tion. In the latter part of the book, I will explore some of the ethical issues
that each person should consider as they decide for themselves whether
they support, and would like to be the beneficiaries of, all the forms of
stem cell research.

As you consider these issues, I hope you will keep in mind that we are
all patients at one time or another. Anyone who lives long enough will
almost certainly develop some medical condition that could prove
amenable to a cure (or a treatment) based on stem cell research. And if we
were to somehow escape the laws of probability and never develop a cell-
based disease or injury ourselves, no doubt our loved ones will. Stem cell
research should not be viewed as a mere academic abstraction, because it
has the potential to move rapidly into the intimate space of the clinic, and
to profoundly affect the life-and-death decisions of countless doctors,
patients, and families. In recent years, the U.S. government has moved
aggressively to make those decisions for us, hindering research and denying
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hope to millions of patients. I hope this book will illustrate how vitally
important it is for all citizens, in any democracy, to understand today’s
biomedical issues, which stand to profoundly affect each and every one of
us. Only through understanding the stakes can we arm ourselves to fight
against the tyranny of a powerful anti-science minority.
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chapter two

two worlds colliding

If the great story of the last century was the conflict among various political
ideologies—communism, fascism and democracy—then the great narrative
of this century will be the changes wrought by astonishing scientific
breakthroughs.1

—Cynthia Tucker, Atlanta Journal-Constitution

The religious right around the world has made embryonic stem cell research
the surrogate battle between religion and science.

—Robert Klein, California Institute for Regenerative Medicine

Anyone following the development of today’s cutting-edge medical
research could think that they’ve walked onto a veritable minefield of
explosive ethical issues. Aldous Huxley’s 1932 novel, Brave New World, has
been bandied about in recent years at U.S. Senate hearings and at
Congressional briefings by those who envision an impending nightmare
world with science spinning out of control. Politicians, religious leaders,
political action groups, and some of President George W. Bush’s closest
advisors warn that if scientists have their way, the human race is headed
toward, if not total extinction, then toward a world so morally deranged
that life will not be worth living.
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This rhetoric might sound as though it’s uniquely suited to our age
because it’s tied to the latest in experimental research. But in fact the
same arguments have been around for centuries. Tensions between the
old, the established and accepted, have been colliding head-on with the
new, untried, and unknown since the beginning of recorded history. We
forge ahead in our drive to understand everything there is to know about
the universe and our place within it, yet conservative forces inevitably
resist. Usually, the resistance lies with religious authorities, and opposi-
tion is attributed to religious dogma. Sometimes, however, opposition to
new scientific developments isn’t based on religious scripture. It simply
reflects entrenched cultural beliefs and superstitions. In this chapter, I
hope to provide a basic overview of the historical clash between medical
science and religious and cultural dogma, highlighting a few of the devel-
opments that I see as forerunners of today’s controversy over stem cell
research.

One of the most controversial breakthroughs in the last 30 years was
the development of recombinant DNA (more commonly known as
genetic engineering), which was born in 1973. That year, researchers Paul
Berg and Maxine Singer first discovered how to splice together DNA from
a common strain of bacteria and the DNA of a monkey virus, creating an
entirely new genetic “entity.”2 The decoding of the entire human genome,
completed in 2001, is another breakthrough of historic proportions, and is
expected to lay the foundation for an unparalleled understanding of the
human body and the role of genes in life span and disease. The other
watershed event driving today’s biological revolution is the isolation of the
human pluripotent stem cell in 1998, a development that opened a whole
new universe of knowledge about human developmental biology and how
the basic building blocks of life work. In the future, these technologies
(and the knowledge gained from them) could be combined to create new
treatments and therapies that could radically transform human life and
health. Without a doubt, the ethical issues raised by these fields will guar-
antee job security for bioethicists for decades to come.

The history of medicine is littered with cases that replay certain themes
over and over again. The idea that man should not interfere with the sup-
posed will of God has been a major belief throughout history, and is based
on one of our most deep-seated religious values. Another major theme is
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the desire to protect the integrity of the human body, to keep it intact and
unviolated by any outside force or influence. This value exerts a powerful
influence on us and profoundly affects how we cope with illness, possible
disfigurement, and death. This desire to protect bodily integrity has roots
in both religious and secular beliefs, and human psychology itself.
However, it is also one of the main reasons why there is a chronic shortage
of organs to transplant. Some people are still opposed to organ transplan-
tation because they don’t understand or accept the finality of brain death.
Others secretly fear that doctors will be too quick to let them or their loved
ones die if they become organ donors. Others simply can’t cope with the
idea of cutting into a loved one’s body, even if they are dead. If we step back
and think things through, most of us would agree that the life-saving ben-
efits of organ donation are a good thing. But that doesn’t mean that in an
emotional crisis, we would give the go-ahead for doctors to harvest a loved
one’s organs.

Developments in medical science provide fertile ground for conflict
because they tear at the very foundations of what many religions have
taught for centuries. The belief that it is God who is in control of human
life is fundamental to most religions. For millennia, people have believed
that only God can decide when each person will live and die. Indeed, sci-
entists and doctors who delved too deeply into life-and-death matters have
often been accused of “playing God,” and the history of medicine is in
many ways an endless replay of this theme. We have forgotten that many
of the routine scientific and medical practices we rely on today originally
met with ferocious, sometimes bloody opposition.

In the Middle Ages, the opposition to science came mainly from the
Catholic Church. Many of the Church’s attitudes toward medicine and
healing were ancient even during the Middle Ages, having been taken from
classical Greek tradition or from ancient Hebrew scripture. Perhaps one of
the oldest ideas in all of human history is the idea that disease and illness
are the wages of sin—God’s righteous judgment upon those who transgress
His laws. Throughout the Old Testament, God is depicted smiting sinners
with all kinds of calamities, often including illness and disease.

Humans at every stage of history and in different cultures have grasped
at ways to understand disease and death. Even before the formalization
of the ideas of sin and punishment into religious dogma, many people
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universally attributed diseases to supernatural forces—the displeasing of
gods or even ghosts. Before the first century, A.D., when the Greeks began
to lay the groundwork for scientifically based medicine, the only treatments
that medicine men and shamans had at their disposal were the casting of
spells and the use of charms and magic. Some illnesses were attributed to
possession by demons, and for this disorder, the ancient antidote was exor-
cism or, even worse, a procedure called trepanning, performed by medicine
men. In this procedure, which was prevalent throughout Europe, the Pacific
islands, and North and South America, a hole was cut into a person’s skull
with a saw or a sharp instrument in order to let the demons out.3 It’s
unlikely that this cured anything, but on the upside, some individuals actu-
ally survived the operation, as evidenced by the discovery of ancient skulls
where new bone had grown over the holes. Since there was no science to
attribute illnesses to natural causes, the practice of medicine—if it could be
called medicine—was in the hands of the priests and other spiritual healers,
with their special ability to influence the supernatural world.

In the western world, understanding illness as the wages of sin kept
medicine in the hands of priests for century upon century. It was a slow
and sometimes agonizing process to bring medicine under the purview of
science. The first hospitals of Europe, founded in the Middle Ages, were
established by the Church. The main treatments offered by the hospital
were blessings and prayers, and ironically, those who were critically ill with
a potentially contagious disease were forbidden to enter them. The first
glimmers of mathematics and science, developed by the ancient Greeks,
were kept alive during the Middle Ages by Arab scholars. These scholars
preserved the writings of Hippocrates (c.460–c.377 B.C.), who is consid-
ered the father of modern medicine because he began to look to natural
causes for disease.

The Church, soon after its establishment as the most powerful institu-
tion in Europe, entered into a long and conflicted relationship with medi-
cine. Deeply embedded in the dogma of the Church was the belief that
physical suffering, being the judgment of God, should not be circum-
vented. Because the Church had firmly established itself as the only
authority qualified to describe the nature of the universe and to provide
guidance in matters of life and death, science was perceived from the very
beginning as a threat to its authority. At the same time, for hundreds of
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years nuns and monks presented the only scholarly class of Europe, and
they became increasingly involved with preserving ancient texts from
Greece and Rome, which included records of Greek medicine. Later, some
even conducted some of the earliest scientific research, and certain sects
believed that the healing activities of Jesus impelled them to work toward
the amelioration of suffering in the sick.

Among the works preserved by monks were the works of Galen, a
Greek doctor who had lived and worked in ancient Rome. Galen had
stressed for the medical students of his time that the dissection of a human
body was necessary if they were to be properly trained in anatomy. But the
Church was bitterly opposed to dissection and vehemently condemned it.
Not only did the Vatican consider dissection an act of bodily desecration,
Christians (Catholics and later, some Protestant denominations) believed
that at the coming of the Judgment Day, the graves would open up and
God would literally resurrect the bodies of the long-dead faithful.4 How
could he resurrect those who had been so grievously dismembered?

During the early Renaissance period (usually dated as beginning in the
1300s), Europe began to establish bona fide medical schools, and these
schools embarked on the systematic training of doctors. They soon decided
that allowing medical students to train by dissecting cadavers made more
sense than the alternative—placing live patients at their mercy. So they
quietly began to revive the practice of dissection.

In England, there was a steadily growing need for human bodies to
train future surgeons, but dissection was so reviled by the public that even
in the nineteenth century, there was a near state of hysteria to prevent it.
Even when it was performed in the name of scientific progress, many
people were convinced that dissection was a grotesque violation of human
dignity. Furthermore, they reasoned that if the government took a soft
view on the issue, it was but a slippery slope to the point where physicians
would let their patients die just to obtain bodies for dissection.
Consequently, the law imposed strict regulations on the practice. From
1540 until 1719, British law allowed only four legal dissections to be per-
formed each year, and those had to be performed on convicted criminals
who had been executed for their crimes. Dissection was still considered a
fate worse than death, and any physicians known to perform human
dissections were excommunicated by the Church.
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The restrictions on dissections drove the practice underground and
opened it up to widespread abuse. It led to a thriving Prohibition-style
business in grave robbing and body selling that lasted for centuries.
Despite the determination of scientists to continue the dissections, the
government of Britain refused to loosen its regulations, and the contro-
versy raged on. This is just one example of what can happen when govern-
ments irrationally ban legitimate research and thereby abdicate their role of
overseeing it.

Stem cell research in the United States today is in many ways analo-
gous to the treatment of dissections in earlier centuries. Many advocates of
the research are deeply concerned that the American government’s position
on embryonic stem cell research leaves the field open to unethical practices
that could damage the ability of scientists to conduct ethical research.

The conflict over dissection was never really resolved until the advent
of the twentieth century. By then, there had been a cultural sea change and
public opinion had adopted a more scientific worldview. Modern medicine
had begun to make great strides, and a general recognition of the good that
medicine could do displaced any doubt about the necessity of dissections.
The public’s horror of violating bodily integrity simply gave way in the face
of medical progress that was saving human lives. And the legalization of
dissection effectively destroyed the common and illegal trade in bodies.5

Believe it or not, inoculation against smallpox and other contagious
diseases was also met with intense opposition and cries of “playing God” in
both Europe and America. Smallpox was a dreaded disease that covered the
faces and bodies of its victims with infected pustules, and it was highly
contagious. Periodic epidemics killed thousands of people in one fell
swoop, and those who managed to survive the disease were often disfigured
for life. In the late 1700s, an English country doctor named Edward Jenner
noticed that milkmaids who had contracted cowpox, a less serious infec-
tion that could be caught from cows, never seemed to catch smallpox. He
reasoned that the cowpox had somehow made them immune to smallpox,
and he decided to try deliberately exposing people to cowpox to see if they
developed an immunity.6

Even though Jenner’s solution was highly effective, people were fright-
ened and repulsed by the idea of allowing themselves to be deliberately
exposed to a disease that naturally occurred in cows. Those who opposed

stem cel l  wars26

干细胞之家www.stemcell8.cn ←点击进入

http://www.stemcell8.cn


him put up posters showing people turning into cows, as a frightening pre-
view of what might happen if Jenner’s vaccine was accepted. The clergy
took an even dimmer view of vaccines like Jenner’s. From Europe to
America, preachers warned that vaccines were the products of atheists and
sorcerers. Smallpox was considered to be God’s judgment against sinners,
and to try to prevent it was sacrilegious. All inoculations were considered
“an encroachment on the prerogatives of Jehovah, whose right it is to
wound and smite.”7

One English preacher railed that Jenner’s vaccine was “bidding defi-
ance to Heaven itself—even to the will of God.”8 This controversy contin-
ued for more than a century, but over time, Protestants became more
accepting of vaccines than Catholics. In 1885, there was a major outbreak
of smallpox in Montreal. The Catholics died in droves while Protestants,
who had mostly been vaccinated, were barely affected by the epidemic. It
was incidents like this that finally forced the Catholic clergy to reexamine
their position on smallpox vaccination and on vaccinations in general.9

Even the easing of pain was not something that was easily accepted by
religious authorities. Another medical advance that met with vigorous
opposition in the mid-nineteenth century was the use of chloroform to
ease the pains of childbirth. Chloroform had only recently been discovered
to be more effective than its predecessor—ether—at rendering surgical
patients unconscious, and it had fewer side effects as well. But when the
Scottish doctor James Simpson began to promote the use of chloroform to
assist women in labor, many churches opposed it. Women were supposed
to suffer in childbirth, according to religious officials, who cited Genesis
3:16—“I will greatly multiply thy sorrow and thy conception; in sorrow
thou shalt bring forth children.” However, by a lucky coincidence,
Dr. Simpson was Queen Victoria’s personal physician, and when the queen
opted for chloroform when giving birth to her ninth child, public opinion
swiftly turned and the practice began to be embraced.

The attitudes of the seventeenth, eighteenth, and nineteenth centuries
are not so hard to understand when you consider that life then was tenu-
ous and death often capricious. Life expectancies were short and people
commonly experienced the tragedies of losing loved ones to a sudden ill-
ness or accident. Mothers almost universally suffered the loss of more than
one of their children and they themselves frequently died in childbirth,
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leaving newborn babies behind. A bad crop year could result in widespread
starvation, and disease epidemics wiped out the young and the old alike.
Scientific knowledge was flimsy at best and offered cold comfort to those
who struggled with physical hardships, sometimes staggering grief, and no
rational explanation for the human suffering all around them. For most
people, their only comfort was in believing that the seemingly heartless
“decisions” over who should live and who should die were in the hands of
an all-knowing God. And those who fell ill could take comfort in the belief
that even if they were suffering the judgment of God, in the spiritual econ-
omy of the universe, their “punishment” meant that they would be washed
clean of their sins and welcomed into Heaven.

Faith in these tenets had sustained people for millennia, whereas the
scientific explanation for things was like a tender sprig of grass just begin-
ning to poke its head up out of the soil. How could one rely on science,
when the entire edifice of western civilization rested on the premise that
even the most confounding events were the will of an all-wise God?
Furthermore, the scientific viewpoint was not very attractive to the average
person trying to make sense of his or her life. It was cold and impersonal
compared to the view that everything happened in accordance with the
divorce will of a loving God.

Time and again the voices of religion and cultural tradition cautioned
that only God could make decisions regarding human life and death.
Believing that those decisions, however untimely or tragic to the individu-
als involved, were in the hands of the divine was what enabled many peo-
ple to cope with what otherwise might have been unbearable. However, as
science progressed, it gradually moved much of the control over who lives
and who dies into the hands of human beings. Slowly but surely, as scien-
tifically based medicine became more effective at saving and extending
lives, the argument against it shifted. Instead of maintaining that it is only
God who has control over human life and death, the argument evolved
into the idea that it is only God who should have control over life and
death. In other words, mankind may be able to take control of certain
events that were formerly out of his hands, but it is sinful to do so. Over
time that objection has attached itself to many new medical technologies
and practices, and it’s still alive and well today.
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Rather than abating, collisions between religion and medical science
only multiplied in the twentieth century, along with the development of
more advanced techniques and technologies. Two developments that
caused widespread concern and opposition are within recent memory:
organ transplants and the concept of brain death.

Organ transplants, which were pioneered in the 1950s and 1960s,
immediately opened up a Pandora’s box of controversy. Once again, doc-
tors and scientists were accused of circumventing the will of God by
extending the lives of otherwise terminally ill people, but now entirely
new arguments came into play. The first heart transplant, performed in
1964, was not the transfer of a human heart into a human being—it was
a chimpanzee heart transplanted into a man. The patient lived only two
hours, and there was widespread revulsion over the idea of a human
being receiving an animal organ. But even human-to-human transplants,
which were soon to be performed, excited opposition.10 Many people
argued that the very possibility of organ transplantation cheapened
human life to a mere commodity, and would encourage doctors to allow
people to die so that their organs could be harvested. Some religions,
such as the Jehovah’s Witnesses, forbade their followers to be either
donors or recipients of organ transplants. (Today the Jehovah’s Witnesses
allow that the donating or receiving of organs is a matter of individual
conscience.)

Organ transplantation catapulted another issue onto the public stage
that was a bit hard for many people to understand and accept: the concept
of brain death, and the role it was to play in the process of organ donation,
retrieval, and transplantation.

The most common sources of organ donation are people who end up
in hospitals with massive head traumas incurred in terrible accidents.
Someone who has received an irreversible brain injury in a car crash, for
example, but whose organs are still functioning thanks to a respirator and
other artificial means, would be the most likely candidate for donation—
if and when, that is, the person is determined to be brain dead, and the
death is accepted as final by the person’s loved ones. It’s not enough for the
patient to have expressed a prior wish, even in writing, to be an organ
donor—the family must agree to the idea in order for surgeons to proceed.
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While brain-dead patients on life support are the best candidates for
organ donation, the decision to inject chemicals into the body that prepare
organs for donation and to terminate life support can be agonizing for
family members. After all, the person doesn’t look dead. With continued
blood circulation and oxygenation provided by a breathing tube, the
patient appears to be alive, and is warm to the touch. Even if the finality of
brain death has been accepted, it is very difficult for family members, who
are likely to be in shock over the catastrophic event that placed their loved
one on life support in the first place, to take the final steps of turning off
the machines and allowing the organs to be removed. Many who come to
the decision to terminate life support still cannot cope with the idea of
removing the organs, and who can blame them? Even the most pragmatic
among us can have trouble letting go of the poignant desire to see our
loved one’s bodies preserved and cherished to the greatest extent possible.
Those who can rise to the need of helping others in the midst of their grief
are, without question, acting heroically.

Organ transplants, even though they have been around for 50 years
now, still lie in a gray zone between social rejection and acceptance. This
has led to a chronic shortage of organs to transplant. If this weren’t the case,
there would not be almost 90,000 people on transplant waiting lists in the
United States alone.11 Many Catholics and biblical fundamentalists
throughout the world are still opposed to transplantation because they
believe that Judgment Day will bring the literal resurrection of their bod-
ies. Some other religions believe this as well, and forbid their followers to
embrace organ donation. In fact, in Japan, believers in Shinto will not
donate their organs because they believe that the integrity of the body is
essential after death. As a consequence, organ transplants are almost non-
existent in Japan. (During the years of 1997 through 2000, there were only
ten deceased organ donors in all of Japan.)12 And those of us who don’t feel
restricted for religious reasons might still be unable to overcome the desire
for bodily integrity, even after death, in ourselves and our loved ones.

Intensifying the conflicts between modern-day religion and science is
the fact that the number of biomedical discoveries is increasing at a dizzy-
ing rate. Not only does biological science now have a huge foundation of
data to build upon, new technologies are speeding up the process like never
before. Computers have made data analysis exponentially faster than it was
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only a few years ago, and powerful machines like electron telescopes allow
scientists to observe life at the molecular level. With the development of
nanotechnology, scientists are now learning to manipulate physical matter
at the molecular level. Stem cell research is just one of these new break-
throughs, and it too finds itself at the center of a maelstrom of controversy
in the United States and in several other countries. Stem cell research was
born into a family of technologies—assisted reproduction techniques used
for infertility—that was already at the apex of some of the most contested
and controversial practices of modern times.

Embryonic stem cell research would not exist today if it weren’t for the
groundwork laid by the science of in-vitro fertilization (IVF). I can still
remember the 1978 birth of Louise Joy Brown, the first so-called test-tube
baby, born to an infertile couple in Lancashire, England. The news was
hailed as a “miracle” in some quarters and decried as the veritable end of
civilization in others. Popular magazine covers depicted pictures of test
tubes with babies inside, giving the mistaken impression that an entire
baby had been grown outside of the womb. There were cries that the new
in-vitro fertilization technique would spell the end of the nuclear family
because it ripped conception away from the sanctity of the marriage rela-
tionship. One of the loudest objections exploited fear of the feminist
movement by declaring that there was no longer a need for men, so long as
women could obtain sperm from sperm banks and have their own test-
tube babies. The Catholic Church condemned the process (and still does)
from beginning to end, starting with the way the biological father obtained
the semen.13 There were many cries that science was on a slippery slope to
cloning and the creation of “designer babies.”

Louise Brown was born on July 25 at Oldham General Hospital in the
midst of a full-blown media circus. The fact that Lesley Brown was able to
carry her own biological child, and that of her husband, John, was indeed
amazing: At the time of her pregnancy, Mrs. Brown had no fallopian tubes.
When the Browns first visited Dr. Patrick Steptoe, the pioneering gynecol-
ogist who, along with research scientist Robert Edwards, created in-vitro
fertilization, 29-year-old Lesley was deeply depressed after almost a decade
of trying and failing to conceive.14

When she first visited Steptoe, Mrs. Brown had undergone an unsuc-
cessful surgery to remove some obstructions in her fallopian tubes that
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were preventing her from becoming pregnant. The couple didn’t know that
the surgery had been badly botched, and they hoped that with the proper
help, she might still be able to conceive.

Dr. Steptoe was not only one of the originators of IVF, he was also a pio-
neer of laparoscopy, the method of inserting a lighted tube through a small
incision in the naval to see inside the abdominal cavity. When he performed
this procedure on Lesley, it was evident to him that what was left of her
fallopian tubes was utterly useless. The tubes had been severely damaged by a
previous infection and had a great deal of scar tissue caused by the failed sur-
gery. He promptly removed them. At any other time in the history of
mankind, this would have completely ended any possibility that Mrs. Brown
could become pregnant. Even though she still had functioning ovaries,
human conception—the first meeting of the sperm and the egg—occurs not
in the uterus but in a woman’s fallopian tubes. The fertilized egg makes its way
down the tubes into the uterus, where, if all goes well, it will form a connec-
tion to the uterine wall. Only then will a pregnancy occur. Mrs. Brown could
still produce eggs, but there was no way for them to travel from her ovaries to
the womb.

By retrieving some of Lesley Brown’s eggs and fertilizing them in lab
dishes with her husband’s sperm and then transferring them into her
uterus, Steptoe established the first assisted-reproduction pregnancy.
Drs. Steptoe and Edwards had already tried this in a few other women
without success, but with Mrs. Brown, they at last succeeded.15

The days following Louise’s birth were characterized by cries of moral
outrage over the so-called unnaturalness of the IVF birth. The Vatican soon
issued a statement condemning the process. Many other religions opposed
it as well. Because of the widespread moral objections, Drs. Edwards and
Steptoe had already been turned down for government funding in Britain,
and the U.S. government decided that there would be no federal dollars
applied to the development of IVF techniques in the states. The entire field
was driven into the private sector, and, at the same time, outside of the reg-
ulations that would have come with federal funding. Nevertheless, in the
years since, IVF has progressed quietly in private laboratories and at fertility
clinics. Infertility is such a common problem (about one in ten couples
experience it), that there has been no shortage of couples willing to undergo
almost anything in order to have a child of their own. Today, over one mil-
lion children have been born throughout the world thanks to the technique.
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Robert Edwards and Patrick Steptoe could not have imagined, back in
the 1970s, that when they managed to create human embryos in lab
dishes, this development would open up a whole new frontier, not just in
the study of infertility, but in the search for cures to a myriad of diseases
and disabilities. Although considerable research had been done on animal
embryos, it wasn’t until IVF that scientists had human embryos to study. It
is because of the relative difficulty of establishing successful pregnancies
that thousands of embryos now exist, cryogenically frozen, at fertility
clinics all over the world.

Fertility doctors learned early on that unless four, five, or even six
embryos were transferred into the womb at one time, a woman’s chance
of becoming pregnant was pretty low. At least up until very recently,
the vast majority of transferred in-vitro embryos simply passed through
the patient’s body without being implanted. Even when multiple
embryos are transferred, a woman undergoing IVF is very lucky if one
of them attaches to the womb and establishes a pregnancy. The older
the woman is at the time she receives fertility treatments, the harder it
is for her to become pregnant. Some women, even after several tries, or
“IVF cycles” as they are called, walk away disappointed, without ever
having become pregnant. Others face the opposite problem—too many
of the embryos implant, and they end up pregnant with twins or
triplets.

However, for every couple that has to deal with the implantation of
multiples, many more complete their reproductive goals (say, having one
or two children) with several embryos left over. In fact, in a formal study
conducted in 2002 by the RAND Corporation, a private research organ-
ization, and the Society for Assisted Reproductive Technology, it was
determined that there were approximately 400,000 frozen embryos sit-
ting in clinic freezers in the United States alone.16 Because many more
couples have entered into the IVF process since then, this number has
probably increased substantially, but for the purposes of discussion
throughout this book, I will assume that 400,000 is a more or less correct
estimate.

As IVF techniques were refined, researchers learned to do some of the
“sifting” that nature might do, identifying chromosomal abnormalities and
testing for inherited disease mutations. This has given rise to the specialty
of preimplantation genetic diagnosis, or PGD. It would be dangerous to
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assume that every time a sperm cell meets an egg, a perfectly healthy,
genetically normal embryo results. Natural conception creates a signifi-
cant number of embryos that are “genetically challenged” in some way,
having either too many or too few copies of specific chromosomes, con-
ditions that can lead to devastating diseases or developmental problems
such as Down Syndrome (which results from having an extra copy of
chromosome 21). If such abnormalities are so common, one might ask,
why don’t we see more babies born with such defects? The reason is
because in nature, most chromosomally abnormal embryos would never
implant in the uterus—they simply pass through the woman’s body as if
they never existed.

IVF added a new dimension to assisted reproduction when it began to
identify which embryos are healthy and most likely to thrive. While PGD
does not routinely check for the entire list of human diseases known to
have a genetic predisposition (i.e., cancer, Alzheimer’s disease, etc.), cou-
ples who have their embryos created in lab dishes at fertility clinics can ask
that the embryos be tested for certain diseases that run in their families.
The technique involves removing a single cell, called a blastomere, from a
six- to eight-celled embryo and performing genetic tests on the cell. At
such an early stage of existence, the process does not destroy the embryo; if
implanted, it could still develop into a normal baby. Today IVF clinics can
test for the mutations for a growing number of diseases, including cystic
fibrosis and Thalassemia (a hereditary form of chronic anemia). As the
gene mutations for more and more diseases are identified, more tests will
be available for IVF embryos.

Some people are uneasy with the idea of doing genetic testing on
embryos before deciding to transfer them to the womb. They’re bothered
by the idea that embryos with genetic abnormalities aren’t given the same
chance as healthy embryos to develop into a baby. It’s true that parents are
unlikely to transfer embryos that have known genetic problems, but to
assume that those embryos would have a better chance in nature is probably
not correct.

Others are afraid that parents will use PGD to select for physical attributes
such as eye color, height, and athletic ability, but, this is based on a misunder-
standing of the complexity of genetics. Those who fear that IVF preimplanta-
tion genetic diagnosis is being abused by parents who want to pick and choose
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their children for such superficial reasons can rest easy, at least for the time
being. It simply isn’t possible to identify beauty queens or NFL athletes in
the petri dish. What is possible, and that perhaps should elicit some concern,
is that the future sex of an embryo can be determined. And given the real-
world examples of parents in some societies resorting to aborting female
fetuses, this is a legitimate concern, and one that deserves our attention.

So the science of assisted reproduction, which set out simply to help
infertile couples have their own children, removed conception from the
traditional battlefield of women’s bodies and in so doing unleashed an
explosion of new issues. Traditionalists have taken issue with the prospect
of fertility doctors helping those who would not otherwise bear children
circumvent the will of the Almighty. IVF also allows parentage in a num-
ber of ways that, strictly speaking, nature never intended.

For example, it allows a woman who cannot produce viable eggs to
become pregnant using eggs donated by another woman, making her the
child’s birth mother but not its genetic mother. Those donated eggs could
be fertilized by a male partner, making him the child’s biological father, or
it could be fertilized by donated sperm. It allows other women to be the
gestational mothers of embryos that are completely unrelated to them and
become pregnancy surrogates for women who are unable to carry a child.
It makes it possible for couples to screen their embryos for genetic defects,
and to decide whether or not to have them. To add fuel to the fire, the
practice of deep-freezing embryos and preserving them for many years
means that it’s also possible that an embryo could be transferred into an
unrelated woman and brought to term many years after its creation. In
theory, a child could be born 100 years after its biological parents and even
its siblings have lived and died.

So what about the 400,000 frozen embryos lying in a state of
suspended animation in those freezers? What will be done with them?
The existence of these tiny frozen dots has become a contentious political
issue, but practically speaking, there are a number of possibilities for their
dispensation. Scientists estimate that up to half of them may not survive
the thawing process, but even so, that still leaves around 200,000 embryos.
Some will be used for reproductive purposes, but there is no doubt that
thousands of these embryos are no longer needed for family-building.
Their biological parents have already had all the children they want, and it
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is up to these parents to decide what they would like to happen with their
unused embryos.

Most clinics ask potential parents at the outset of the IVF process
what they would like to happen to any embryos that remain after they have
fulfilled their reproductive goals, and they are offered a list of options. One
option is to donate them to other couples who cannot conceive, one is to
allow the embryos to be discarded as medical waste, one is to keep them
frozen indefinitely, and the other option is to donate them to research.
Although no one has kept national records of the number of couples will-
ing to donate their unused embryos for research, it is believed to be much
higher than those willing to donate them to other couples. In fact, since
1980 (the year the first IVF baby was born in the United States), less than
100 children have been born from embryos that were donated to couples
other than their biological parents.

When embryos are donated for research, most likely the research will
be conducted by the IVF clinic that produced them. It is this practice, over
the years, that has allowed the field of IVF to make scientific advances.
A small number of clinics have relationships with university scientists who
do research with them, but a ban on federal funding of embryonic research
makes this extremely rare. Remember, IVF has evolved in the United States
completely in the private sector because of the lack of federal funding.
Because of their dependence on government funding, the vast majority of
U.S. scientists cannot work with excess IVF embryos. It’s only with private
funding that American scientists can use these embryos to do any kind of
research on them, and, as will be explored in an upcoming chapter, there is
very little private funding to be had.

However, public policy is in a state of flux, and as we look ahead into
the future, it’s reasonable to assume that at least some of those frozen
embryos could end up being used in stem cell research. They just might
end up establishing cell lines that are multiplied in the lab, shared far and
wide among scientists, used to create specific cell types for the treatment of
disease, and one day, end up in you or me.

Clarifying a problem that haunts patients and pro-research groups
alike, the first study ever to determine what percentage of fertility clinics
dispose of some unused embryos (published in July 2004 by bioethicists
Arthur Caplan and Andrea Gurmankin) found that 84 percent of clinics
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routinely do so.17 Oddly enough, in today’s strange political climate, no
one is objecting to those embryos being thrown away, but the fight to keep
them from being used to find cures for disease is ferocious. But before we
attempt to understand the political cross currents that have led to this
ironic situation, it’s important to understand the basic science that has
spawned such a controversy in the first place.
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chapter three

the science that 
started a revolution

I think that support of this research is a pro-life, pro-family position. This
research holds out hope for more than 100 million Americans.

—Senator Orrin Hatch (R-UT)

[Allowing embryonic stem cell research] . . . is also likely to lead to human
cloning and the harvesting of body parts from babies conceived for this
purpose.

—James Dobson, Focus on the Family

Science cannot resolve moral conflicts, but it can help to more accurately
frame the debates about those conflicts.

—Heinz Pagels

One of the most unfortunate byproducts of the stem cell wars has
been wide-scale confusion about the science behind the debates. Public
opinion is clouded by dramatically opposing viewpoints presented in the
media, where scientists and patient-advocates are frequently pitted against
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conservative political action groups, politicians, and members of the
religious right. More often than not, the two sides simply contradict each
other to the point that the only result is more confusion.

In addition, there are some people who believe that embryonic stem
cells and therapeutic cloning are indispensable if we are to usher in a new
paradigm in medicine. Yet many of us have been told that adult stem cells
are sufficient—that they can do everything that’s needed to banish a host
of diseases. We are told that embryonic research is not only morally unac-
ceptable, it’s unnecessary as well.

The soldiers on this side of the conflict also insist that therapeutic
cloning, or the cloning of patient-specific embryonic stem cells, is no more
than a prelude to the wholesale cloning of human beings. Americans are
hearing blatantly contradictory claims about embryonic stem cells versus
adult cells almost every day. It’s no wonder so many people are confused
about what the science actually consists of.

While we’re making up our minds about this new science, there’s
another factor to consider that is just as important to most of us as our
health: the matter of a good conscience. In spite of how much we could all
be affected by the life-saving breakthroughs of stem cell research, the vast
majority of us feel that we should only be heir to research that is morally
ethical. Who among us would be callous enough to go through life blithely
accepting the idea that his own good health depended on the cruel sacri-
fice of innocent others? The science of stem cell research is being presented
to us in just these terms, but is that really the choice that we have to make?
In the last chapter we looked at the clashes between science and religion
over the last few centuries, leading up to the creation of embryos in the lab.
In this chapter, I’ll present some of the scientific facts about stem cell
research, before moving on to how this research has been woven into
current-day politics.

Stem cell science is unprecedented in the enormous range of different
diseases and conditions that it could treat. The reason that it has so many
applications is because all of our body’s functions depend on the healthy
functioning of cells—the tiny engines that drive every process vital to life. As
discussed in chapter one these powerful little units perform a staggering array
of specialized functions. They convert nutrients to energy, build all the tissues
and organs, and make the hormones and chemicals that are necessary for them
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to function. They form an electrochemical network throughout the body
that allows them to communicate with each other, and some specialized
cells constantly patrol the blood, tissues, and organs, searching for infec-
tions and foreign materials that don’t belong there. But like every living
thing, cells have a limited life span. They are constantly being born,
growing, and dying. While we go about our daily business, cells are quietly
tearing down and rebuilding our muscles and bones, sprouting new con-
nections in our brains, and mobilizing here and there to fight off potential
toxins and infections. Health is not a static condition but a dynamic equi-
librium in which cell birth and cell maintenance outpace cell degeneration
and death.

As we learned in the first chapter, cells have a finite life span, and we
are only provided with a limited number of them in one lifetime. Young
cells divide energetically, with few genetic “copying” mistakes, but as we
get older our cells stop replenishing themselves at the vigorous rate of
young cells until finally, they can no longer divide at all. When cellular
renewal is winding down, we experience the signs and effects of aging,
including the development of age-related problems like heart disease and
cancer. The principle behind stem cell research is that the formula for self-
renewal, and for continuous cellular replenishment, hides within stem
cells—the parent cells that generate new cells. If we could unleash that
regenerative power, control and direct it, we could cure or reverse a great
many catastrophic diseases, injuries, and birth defects that are currently
beyond the reach of medicine.

There is overwhelming evidence that the overall curative potential
of stem cells is real, and truly revolutionary. Stem cells could bring
about an entirely new approach to healing by permanently replacing
cells and tissues in the body that have died or stopped working. Living
cells could replace drugs as the pharmaceuticals of the future, providing
us with our own internal sources of the chemicals and hormones that we
need. The healing of damaged organs could be stimulated from within
the body by an infusion of healthy stem cells (or cells grown from stem
cells) that would multiply into large numbers of replacement cells. By
rebuilding diseased organs from the inside out, injections of new cells
could eliminate the need for more invasive surgeries and possibly even
organ transplants. Stem cells can also provide a way to grow whole new
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organs that are genetically matched to the patients receiving them. In
theory, it might also be possible some day to stimulate the body’s pro-
duction of its own adult stem cells on a scale that would overtake and
defeat a number of diseases.

Scientists have discovered several different types of stem cells, and
expect they may discover even more. Embryonic stem cells, which are
produced during a fleeting period of time in the very early-stage embryo,
hold the blueprint for every cell, tissue, and organ of the human body.
The ability to generate all of those cell types is a quality that scientists call
pluripotency. In other words, these master cells can generate heart cells,
brain, skin, bone, or literally any of the cell types that make up the human
body. As time goes by and the cells of the embryo divide, they become
increasingly specialized. Farther down the developmental pathway are
multipotent stem cells, which can give rise to a family of other cell types,
but not to any cell type.

Multipotent stem cells can also be found in many parts of the fully
developed body, including bone marrow, blood, brain, skin, and the gut.
At this point they are called adult stem cells. Scientists have discovered that
our bodies make adult stem cells throughout our lives, and that these cells
are intimately involved in healing. Sometimes referred to as “progenitor”
cells, while adult stem cells can give rise to other cell types, they cannot
convert into a totally unrelated cell type.

The claims being made about the medical potential of stem cells
sound so dramatic that some people question whether any single field
could possibly live up to such soaring expectations. But there is good rea-
son to believe that stem cell research in general holds tremendous medical
promise. For example, there is now an established history of patients
being cured of leukemias and other deadly blood disorders through
bone marrow transplants—the first human (adult) stem cell transplants.
While bone marrow transplants have been successful in treating blood
cancers (by generating new blood cells) for years, science is only now
beginning to catch up to learning how the stem cells in marrow give rise
to all the blood and immune cell types, and how this in turn cures dis-
ease. And while embryonic stem cell research has a much shorter history,
it also rests on a solid, four-decade foundation of animal research, where
“proof of principle” has been demonstrated time and again. The ability of
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embryonic stem cells to give rise to the entire spectrum of cell types has
been well established.

Because the opponents of embryonic stem cell research claim that
adult stem cells can do everything that’s needed to cure disease, consider-
able confusion has arisen over the relative potential of the two types of
stem cells. Those who oppose the use of embryos in research claim, for
political reasons, that adult stem cells can be used to obtain any cell type—
that adult cells, in short, are pluripotent. However, the possibility that
adult stem cells can give rise to even a large number of cell types is far from
proven, and a majority of scientists believe that adult stem cells have far less
curative potential than embryonic stem cells. While it is possible that some
day scientists might very well unravel the mysteries of what makes a cell
pluripotent, and be able to use that knowledge to return adult cells to that
primitive state, we are far from that point today.

To complicate matters, some members of the press have reported sev-
eral instances in which scientists claim to have converted bone marrow
stem cells (the adult stem cells called hematopoietic stem cells) into com-
pletely different cell types, including heart cells and neurons. This is often
followed by widespread publicizing by right-to-life groups who announce
that adult stem cells have been “proven” to be pluripotent. But according
to the larger stem cell research scientific community, none of these reports
has offered proof that adult cells have been “reprogrammed.” So far, not
one of the experiments in which researchers initially believed that they had
converted an adult stem cell into a completely different cell type has been
duplicated, even when it was tried by several different groups. And many
of these studies have been completely disproven.

The effort to convert adult stem cells (usually the above-mentioned
hematopoietic stem cell) into different cell types has been tried many
times by growing the bone marrow cells in cultures where they are mixed
with the desired cell type—say, neurons. Scientists hoped that the imma-
ture marrow cells will pick up cues from the neighboring neurons, which
might stimulate them to differentiate into neurons themselves. One of the
most famous examples of this was reported in 2002 by researchers at the
University of Minnesota. The adult stem cell researcher, Catherine
Verfaille, reported that she had observed evidence that the hematopoietic
stem cells she cultured in different cell mixtures were behaving like a
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variety of totally different cell types, including heart, brain, and liver cells.1

This would be really exciting news, and it would have an enormous impact
on the entire field if it proved to be true. However, when several other
research teams, including those from Stanford University, the Howard
Hughes Medical Institute, and the University of California at San
Francisco, tried to duplicate the results, they were disappointed. What they
found was that some of the marrow cells had simply fused with the differ-
ent cells they were cultured with, creating cells with abnormal numbers of
chromosomes. In other words, cells that could have no possible clinical use.

So far, there have been no systematic, peer-reviewed, and published
studies showing adult stem cells to be pluripotent. This hasn’t stopped pro-
life activists, though, from overstating Catherine Verfaille’s research. To
this day, Dr. Verfaille’s early experiments are still being cited as ersatz proof
of the ability of adult cells to return to a pluripotent state. Dr. Verfaille her-
self has complained about this, stating that, “My research is being misused,
depending on the point someone wants to get across. They have put words
in my mouth.”2

In the fall of 2004, David Prentice, a senior fellow of the conservative
political action group the Family Research Council, testified at a U.S.
Senate hearing on stem cell research. The hearing was being held to help
U.S. senators understand the potential of stem cell research in light of
pending legislation they might be voting on. In it, Prentice claimed that
there had been “a wealth of scientific papers published over the last few
years” proving that adult stem cells have essentially the same qualities, and
the same curative potential, as embryonic stem cells.3 I met David Prentice
in April 2005, when we both spoke at a University of Alabama stem cell
research conference. Although the vast majority of scientists have insisted
otherwise, he firmly stands by his arguments. He claimed that adult stem
cells have cured 56 different diseases, whereas embryonic stem cells have
cured none. This is a perfect example of how one can be technically correct
in his facts, yet highly disingenuous in regards to the truth.

Prentice left out a key fact. The only cures that have resulted from
adult stem cell transplants have belonged within one group of diseases—
blood diseases. Leukemias and lymphomas have indeed responded very
well to transplants of stem cells culled from the patient’s own blood or
bone marrow, or from cells found in umbilical cord blood (considered to
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be an adult stem cell). In addition, patients with autoimmune diseases,
such as Crohn’s disease and lupus, have responded very well to stem cells
taken from their own blood. This experimental treatment is not without
its dangers, though: The patient has to have the immune cells in his or her
blood completely destroyed through radiation before receiving an infusion
of blood stem cells. However, the blood stem cells do seem to repopulate
the patients’ immune systems with healthy blood and immune cells. The
technique of using adult blood stem cells to treat autoimmune disease has
yet to be systematically tested on a large scale, independently verified, and
published, but so far these results are encouraging.

It looks as though the ability of hematopoietic stem cells to treat many
variants of blood and immune diseases is turning out to be a true godsend
to those who suffer from these terrible conditions. However, the successes
in treating many blood diseases with cells from the patient’s own bone
marrow or blood, as valuable as they are, do not in any way suggest that
adult stem cells are anything more than multipotent. We are still talking
about the hematopoietic stem cell, giving rise to blood and immune cells,
its own family of cells.

Adult stem cells have also raised hopes for the treatment of damaged
hearts. Some encouraging research suggests that stem cells taken from bone
marrow, when infused into a damaged heart, can help heal and rebuild
damaged heart muscle. This treatment might also stimulate the growth of
new blood vessels, creating a kind of “natural bypass” for clogged blood
vessels leading to and from the heart. Scientists in Germany, Britain, the
United States, and other countries have reported benefits from these trans-
plants to patients with heart failure or damage following a heart attack.4 At
first, scientists thought that the hematopoietic stem cells were repopulating
the heart muscle with new cardiac cells, but once again, upon closer obser-
vation, it was found that the bone marrow cells were not actually differen-
tiating into heart cells. However, the stem cell infusion does seem to have
a measurable effect on the heart, so there must be some other mechanism
at work. Scientists have more recently concluded that, even though adult
stem cells can’t morph into a totally unrelated cell type, they nevertheless
secrete healing factors that help repair the body’s existing cells.

Of course, the major advantage to adult stem cells is that they can be
taken from the patient himself. There is no possibility of a patient rejecting
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his own cells, and no need to suppress the immune system (which would
put the patient at risk for deadly infections). If adult cells could actually be
converted to a pluripotent state, as so many hope, then we would have
found the holy grail of stem cell science. Not only would the issue of
genetic matching be eliminated, but most of the moral objections to the
research would evaporate. Why most, and not all? Because some people
theorize that an adult cell, if returned to a pluripotent state, might actually
have the remote potential to develop into a complete organism. In adult
cells, the genes that play an active role in driving embryonic development
have been switched off. To return the cell to an embryonic state would
theoretically turn them back on, and then what? What would be the devel-
opmental potential of that cell? In certain animal species, single embryonic
stem cells that have been implanted into a female animal have resulted in
the growth of a complete organism. The possibility for this to happen in
humans must be infinitesimal, but it would be naive to assume that right-
to-life absolutists would have no objections to the use of pluripotent cells
in research.

The bottom line is that adult stem cells have definite limitations.
Although they do seem to have healing properties that are not well under-
stood, there are many diseases for which no adult stem cell has been dis-
covered that would generate the needed cell type. But the lack of cell types
isn’t the only problem. There are technical difficulties in working with
adult stem cells that don’t present themselves in embryonic stem cell
research. Stem cells are very hard to identify in cultures of adult tissue,
making it difficult to isolate and grow pure populations of them. (Adult
stem cells don’t look much different from any other cells in a lab dish.)
Also, once isolated, they do not multiply with the same energy as youthful
cells, making it extremely difficult to produce enough of them to be ther-
apeutically useful.

An interview with the acclaimed stem cell researcher Irving Weissman
was recently highlighted on the Stanford University School of Medicine’s
website. In it, Dr. Weissman says:

Several opponents [of embryonic stem cell research] previously have claimed
that any adult stem cell could turn into any other tissue, and so neither embry-
onic stem cell research nor nuclear transfer stem cell research would be necessary.
Although this notion has been thoroughly disproven by several independent
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groups, the advocates persist in their claims. While we can hope that such
disinformation is not accepted by the public, I fear that these claims are now
being viewed through the lenses of politics and of the media, and not on the
basis of medical or scientific evidence.5

So what about the widespread assertion from opponents of embryonic
stem cell research that embryonic cells have never cured a single disease?
They are correct, of course, because even though scientists have been work-
ing with adult stem cells for about 50 years, human embryonic stem cells
were only isolated for the first time in 1998. Since then, they’ve received only
a trickle of U.S. government funding, under conditions that are extremely
discouraging to scientists who would like to work with them. However, to
say that there is no scientific evidence to support the potential of embryonic
stem cells is wildly incorrect. It’s ironic that those who see such phenomenal
curative potential in adult stem cells have labeled the most turbo-charged
stem cells useless. There’s no question whatsoever that all of the therapeutic
qualities that adult multipotent stem cells have, embryonic stem cells have in
spades. We know this because mouse embryonic stem cells have been avail-
able to scientists since the 1970s, and the work done with them and other
animal embryonic stem cells has provided definitive proof that the cells can
indeed give rise to any cell type of the body, and that they have a truly
remarkable ability to heal and to grow new tissues. Even the limited amount
of research done with them in the lab has surpassed expectations.

Embryonic stem cells are derived from five- to seven-day-old embryos
called blastocysts. They have certain qualities that—at least by today’s
science—can’t be matched. They have a proven ability to give rise to any
cell type of the human body. These are normal, bona fide cell types—not
fused cells—and they can be produced in very large numbers. Embryonic
stem cells proliferate much faster than adult stem cells, and can produce
enormous numbers of healthy new cells. Cells derived from a single embryo
could produce enough stem cells to treat a huge number of patients. In
fact, Thomas Okarma, who is president of the California stem cell research
firm Geron Corporation, has estimated that enough neurons could be
derived from a single embryo to treat ten million Parkinson’s patients. In con-
trast, he says, adult stem cells are seriously limited as a mass-market treat-
ment because too few cells can be grown from a single source to make the
treatments effective.6
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Embryonic stem cells have another advantage: They are in mint condi-
tion. Cells taken from the adult body can have damaged DNA that will lay
the foundation for cancers and other diseases, but embryonic cells have not
suffered any of the wear and tear of life. And they are much easier to identify
and isolate from other cells in the lab-created embryos they are derived from.
The embryo at the blastocyst stage is a tiny, fluid-filled ball with an outer
membrane formed from a thin layer of cells. Inside the membrane, the
pluripotent stem cells form a distinct clump, which can be removed and cul-
tured, or grown, in lab dishes. The cells can be nurtured in a highly con-
trolled lab setting, where they can be used to grow large numbers of new cell
types for medical treatments. But they have several other uses which are
almost as important. They can be used to test new drugs on specific types of
cells, greatly reducing the need for testing on lab animals. They can reveal
how different agents, including toxic agents, act on human cells without put-
ting human subjects at risk. In one of their less celebrated but hugely impor-
tant capacities, these cells can also provide a mother lode of information
about human developmental biology that can’t be obtained in any other way.

But along with the special promise of embryonic stem cells come spe-
cial concerns that have to be worked out scientifically before treatments
become available. One concern is that, because the cells divide so prolifi-
cally, will they know when to stop dividing once they’ve been transplanted
into the body? Over-dividing cells could become a recipe for tumors, or
the overproduction of chemicals and hormones. Because of this danger, it’s
very unlikely that stem cells in their pluripotent state will ever be trans-
planted into humans—first and foremost, scientists must learn how to
direct them into a desired cell type, whether that cell type is another stem
cell of more limited potential (a multipotent stem cell), or a terminally dif-
ferentiated cell (a body cell with a permanently established identity). Only
then can they be safely transplanted into patients.

Another major concern is that cells taken from IVF embryos can be
rejected by the body because they are not genetically matched to the
patient. The problem of rejection is just as real in cellular transplants as it
is in organ transplants, and this is why stem cell scientists believe that ther-
apeutic cloning is so important. So far, therapeutic cloning is the only
proven way that scientists know of to create embryonic stem cells that are
not at risk of being rejected by the patient.
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Unfortunately, right-to-life groups have confused the public with as
many alarmist predictions about cloning as they have about embryonic
stem cell research. Contrary to what many anti-cloning activists want us to
think, therapeutic cloning and reproductive cloning are two very different
things. Reproductive cloning is the creation of an exact genetic copy of an
entire organism. This has been achieved in several animal species—Dolly
the sheep is an example of a reproductive clone—but to do this in humans
is in no way the goal of legitimate stem cell researchers. Therapeutic
cloning, which is also referred to as nuclear transfer, is a technique for cre-
ating embryonic stem cells that are genetically matched to a patient. The
process of harvesting the embryonic cells destroys the embryo, putting an
end to any possibility that a baby could somehow result.

Therapeutic cloning involves taking a human egg cell and removing
its nucleus, which contains most of the cell’s DNA. The enucleated egg
is then fused with a cell, most likely a skin cell taken from the body of the
donor-patient (let’s call her Sandra). The DNA in the nucleus of Sandra’s
skin cell becomes the egg’s DNA. With the use of certain chemicals and
a mild electric shock, the egg is activated to divide. As it does so, each
resulting cell will have an exact copy of Sandra’s genes. They will be her
cells, so to speak, only returned to an embryonic state. Within a few days
of cellular division (four to seven days), a tiny clump of pluripotent stem
cells will appear inside the egg cell, which is now referred to as an
embryo.

If our goal was to create a reproductive clone of Sandra, the embryo
would at this point have to be transferred into a womb with the hope that
a pregnancy would result. But in therapeutic cloning, this never happens.
The embryonic cells are only allowed to divide for a few days, with a strict
upper limit of about 200 cells or less. These cells are the pluripotent “mas-
ter” cells that can give rise to any cell type that Sandra needs. Their life span
is brief, however. They must be quickly removed from the inner cell mass
and put into lab dishes to be cultured. If the cells were allowed to divide for
more than about seven days, they would lose their pluripotency and start
to differentiate into a mix of different cell types—in other words, they
would lose their medical usefulness. So the claims of anti-research activists
that scientists are pushing to develop cloned embryos into fetuses and then
harvest their body parts are pure nonsense. What scientists are interested in
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harvesting are these primitive, undifferentiated cells that only exist in the
first few days of cellular division.

One of the less publicized but still critically important outcomes of
therapeutic cloning is the ability to clone the cells of patients with geneti-
cally based diseases. Cloned cells that carry the mutations for muscular
dystrophy or cystic fibrosis, for example, can be studied from the
embryonic stage on through senescence (or cellular “old age”). This ability
to create a “disease in a test tube,” so to speak, would allow scientists to
study in minute detail how genetic diseases evolve in human cells from
their earliest beginnings. But this research, as valuable as it could be,
receives no federal funding in the United States and is even in danger of
being criminalized if anti-cloning bills (such as one recently promoted by
Senator Sam Brownback) become law.

Again, opponents of therapeutic cloning object to the science for two
main reasons. One objection is that scientists who claim that they are only
seeking to make stem cells are setting the stage for human reproductive
cloning. But even if transferred into a uterus, the potential of a cloned
human embryo to develop into a baby is open to dispute, and may not
exist at all. Scientists attempting to clone other primates have found that
critical developmental genes are inevitably turned off in the primate
embryos created through nuclear transfer, making it impossible for them
to develop past a few days. Another concern is that an embryo created for
research could somehow be developed into a fetus. However, this is quite a
stretch when you consider that harvesting the pluripotent cells from the
inner cell mass of an embryo destroys any possibility that a fetus could
develop.

Human embryonic stem cells have been used to generate new blood
cells, nerve cells, lung, muscle, cardiac, and immune system T-cells. Again,
these are normal cells, not fused cells with genetic abnormalities. Human
embryonic stem cells have been proven to reverse paralysis in rats with
spinal cord injuries, and this has been independently verified by several
research teams, including John Gearhart at Johns Hopkins University and
Hans Keirstead at the University of California at Irvine. The effect was
not a 100 percent cure, but it was far more dramatic than any of the
results obtained from using adult stem cells. Both human and animal
embryonic stem cells have now been used in animal paralysis experiments,
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with astonishing results. Rats that could not use their hindquarters at all,
after receiving embryonic stem cell transplants, were able to walk on them,
albeit with a limp. There have been many remarkable developments in just
the past few years that—with sufficient research—could yield dramatic
cures for a huge array of diseases.

The following is a chronological list of only a few of the most impor-
tant developments in research using embryonic stem cells:

November 1998: Human embryonic stem cells were derived for the first
time from blastocysts by James Thomson at the University of Wisconsin.
The cells were isolated from embryos that had been created at an IVF clinic
and later donated to research.7

November 1998: At around the same time, John Gearhart at Johns
Hopkins University isolated primordial germ cells from fetal tissue. The
resulting stem cells are thought to have similar potential to that of embry-
onic stem cells. These cells have proven to have great experimental value in
revealing the properties of stem cells.8

December 2001: Two independent research teams, using different tech-
niques, announced that they had produced neural progenitor cells (the par-
ent cells of brain and nerve cells) from human embryonic stem cells. This
meant that scientists were on their way to developing cellular cures for a wide
range of neurological and brain diseases, including Parkinson’s, ALS, cerebral
palsy, stroke-related brain damage, and even some day Alzheimer’s disease.9

January 2002: Embryonic stem cells were injected into mice with
Parkinson’s disease. The cells turned into functioning, dopamine-producing
neurons that reversed the symptoms of Parkinson’s. This particular
experiment could never have been tried in humans because the cells were
pluripotent, but the researchers were amazed that these primitive cells
“homed in” on the sites of brain damage and supplied the new cells that
were needed.10

January 2002: Scientists at Advanced Cell Technology, a private biotech-
nology firm in Massachusetts, reported that they had produced the first
cloned human embryo. The embryo only produced a small number of cells
before it stopped dividing, but the work provided further evidence that the
cloning of patient-specific human embryonic stem cells is possible.11
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February 2002: Embryonic stem cells were cultured from monkey
parthenotes. A “parthenote” is simply an unfertilized egg that has been
activated to divide. Four of the eggs divided up to the blastocyst stage, and
the cell lines created from them included neurons and heart cells. This too
was accomplished by scientists at the Massachusetts firm Advanced Cell
Technology, demonstrating that human parthenotes may be a possible
source of embryonic stem cells.12

March 2002: Research led by George Daley at Harvard combined
therapeutic cloning with gene therapy in treating mice with severe immun-
odeficiency disease (“bubble-boy disease”). The genetic defect that causes
the disease was corrected in cloned embryonic stem cells, which were then
differentiated into genetically matched hematopoietic stem cells. These
cells were transplanted into the mice, partially rescuing their immune sys-
tems. This seminal study showed that therapeutic cloning, combined with
gene therapies, has a strong potential to cure genetically based diseases. It
means that stem cells may be the long sought-after vehicle for delivering
corrected genes into the body, making gene therapies a reality.13

December 2002: Scientists transplanted kidney precursor cells from both
human and pig sources into mice. The stem cells grew into functioning,
appropriately sized kidneys that developed their own blood supply and pro-
duced urine. Even though the transplanted cells were not genetically
matched to the recipients, these kidneys grown from immature cells were
shown to have less rejection risk than fully formed kidneys transplanted
from adult mice. This provided intriguing evidence that new organs can be
grown for those suffering from end-stage heart, lung, liver, and kidney
disease.14

June 2003: Human neural stem cells were injected into paralyzed rats and
the rats’ movement was restored. As I mentioned earlier, in this seminal
study, rats that had been unable to move their hindquarters, after treat-
ment, were able to walk again. The team, led by John Gearhart, also
concluded that the stem cells, in addition to stimulating the growth of
new cells, had “rescued” and restored damaged neurons that might have
otherwise died.15

July 2003: California scientists reported that they too had injected nerve
cells derived from human embryonic stem cells into paralyzed rats, and the
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treatment enabled the rats to walk again. The transplanted nerve cells,
called oligodendrocytes, were found to have formed new myelin sheaths
around nerve cells and also to have secreted growth factors that stimulated
the birth of new neurons. This study and the previous one have given hope
to patients who suffer from paralysis as a result of a spinal cord injury or
motor neuron diseases such as ALS that some day, doctors may be able to
cure human paralysis.16

October 2003: Scientists at the Massachusetts Institute of Technology
reported that they had used human embryonic stem cells to grow three-
dimensional tissue structures, including liver tissue, cartilage, nerve tissue,
and blood vessels. This breakthrough brings us a step closer to being able
to grow replacement organs from embryonic stem cells. If scientists can
succeed in growing new organs from therapeutically cloned stem cells, the
organs would be genetically compatible to patients, radically reducing the
dangers of rejection. This feat could also solve the critical organ shortage.17

April 2004: Scientists in Israel reported that they had generated pancreatic
beta cells (the insulin-producing cells that are destroyed in the bodies of
diabetics) from human embryonic stem cells. So far it does not appear that
these cells can be derived from adult stem cells, so the ability to generate
them from embryonic stem cells is critical. Scientists hope that cells like
these can soon be used to replace the insulin-producing cells in the pan-
creata of human diabetics.18

September 2004: A research team led by Israeli scientist Lior Gepstein
culled cardiac cells from human embryonic stem cells and transplanted
them into the hearts of pigs that had abnormally slow heartbeats. The
transplanted cells acted as “cellular pacemakers,” regulating the rhythm of
11 of the 13 animals tested. This breakthrough could lead to a natural,
cellular replacement for mechanical pacemakers.19

January 2005: Japanese scientists reported that they had grown dopamine-
producing neurons from monkey embryonic stem cells and transplanted
them into the brains of monkeys with a primate version of Parkinson’s dis-
ease. The new cells integrated with the animal’s brain tissue and partially
reduced their Parkinson’s symptoms. The cells didn’t survive well after
transplantation, though, and the next step is to determine why and to pro-
mote the long-term survival of these cells.20
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March 2005: Researchers from Ohio State University reported that they
had found a way to mass-produce undifferentiated embryonic stem cells by
growing them in a bioreactor, a tissue-growing device that is able to expo-
nentially increase the number of cells grown as compared to the number
that can be produced using conventional culturing methods. The scientists
estimated that they could reduce the cost of multiplying embryonic stem
cells by about 80 percent, and the cells grown in the chamber could grow
in three dimensions, allowing them to develop into a more natural shape
than growth in a petri dish would allow. This brings the technology of
embryonic stem cell research a major step closer to treatments that could
be developed and distributed in a cost-effective manner.21

April 2005: Researchers at the University of Wisconsin-Madison implanted
neural stem cells grown from embryonic stem cells into rats with ALS.
The scientists reported that the transplants had halted the disease. If
this could be carried over into humans, it would be the only known
method for stopping the progression of ALS, which today is incurable and
inevitably fatal.22

June 2005: Researchers at Australia’s Monash University reported that they
had developed ovary-like structures containing eggs from mouse embry-
onic stem cells. This research could lead to the development of human eggs
for infertile women who produce no eggs, and could also someday lead to
an ample source of human eggs to be used in therapeutic cloning without
requiring women to become egg donors.23

October 2005: Scientists at the University of Minnesota reported that they
had coaxed human embryonic stem cells into becoming cancer-killing cells
in the laboratory. It has already been established in animal research that
stem cells can home in on tumors and cancer cells in the body, so this work
helps pave the way for cancer treatments that would act as “smart bombs”
in the body, hunting down metastatic cancer cells and destroying them.
Because of the “homing” properties of stem cells (adult stem cells also have
this ability), they have already been shown to locate hidden cancers in the
body that can’t be detected by conventional medical tests.24

January 2006: James Thomson, the University of Wisconsin researcher
who first isolated human embryonic stem cells in 1998, reported that his
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team had grown two new embryonic stem cell lines in a medium that was
completely free of animal cells or growth factors. This is a major break-
through, meaning that embryonic stem cells can now be produced for
human therapies without the risk of transferring animal infections.
Thomson believes that he may even be able to decontaminate the
government-approved cell lines by “washing” them in his newly developed
culture medium, but this needs to be independently verified. Any new cell
lines developed using this method will be far more suitable for human
transplantation than those derived using the older methods of growing
them atop a layer of mouse “feeder” cells and bathing them in animal-
derived serums. However, under the restrictions imposed by the Bush
administration, government-funded scientists will not be able to work
with any newly created cell lines derived using the new technique.25

These are only a few examples of what scientists have been able to do
already with embryonic stem cells in a field that is itself embryonic. It’s
hard to imagine what might have been accomplished by scientists in the
United States by now if funding for the research were not severely cur-
tailed. The last word (for now) about the need to do embryonic research in
addition to adult stem cell research has to do with the hoped-for ability to
reprogram adult cells to an embryonic state. If scientists are ever to learn
how to recreate the pluripotent state, they need to learn what makes cells
pluripotent in the first place, and the only way to do that is through the
study of embryos.

When all is said and done, most scientists believe that adult stem cells
will be able to cure some conditions, while only embryonic stem cells will
hold the cure for others. But even adult stem cells will never reach their full
potential until we have unraveled the mysteries of embryonic stem cells,
the tiny seeds that hold the intricate master plan for the human body and
its innumerable functions from birth to old age.

Of course, we can’t assume that stem cell transplants have no risks, and
there are many scientific hurdles to be crossed before cellular cures can be
delivered to the patients who need them. Some of the hurdles include
learning how to direct the differentiation of stem cells into the desired cell
types, then ensuring that transplanted cells integrate successfully with the
body’s own cells. Scientists must learn how to assess whether transplanted
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cells are working properly in the body, and how to make sure that the cures
are long-lasting or permanent. And of course, the issue of genetic match-
ing must be resolved, whether it is through therapeutic cloning or through
another approach. These problems can only be solved over time and with
adequate funding to keep the field moving forward.

Time and funding—those are the critical issues in the United States
today and in several other countries as well. Scientists believe it’s not a
question of if stem cell cures will become a reality, it’s a question of when.
With enough funding, there could be several cell-based cures available in
the next five to ten years, but if the United States continues its policy of
severe restrictions, many cures could be decades away. Unfortunately, there
are millions of seriously ill Americans who don’t have the luxury of that
much time. In the following chapter, I’ll examine some of the political
roadblocks that are slowing the development of human cures to a crawl.
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chapter four

hijacked by the politics 
of abortion

I’m in favor of protecting life. And when you take one life to save another 
life—that’s just wrong.

—Judie Brown, American Life League

I think it’s time that we recognized the Dark Ages are over. Galileo and
Copernicus have been proven right. The world is in fact round; the Earth
does revolve around the sun. I believe God gave us intellect to differentiate
between imprisoning dogma and sound ethical science, which is what we
must do here today.

—Rep. Christopher Shays (R-CT)

Roe v. Wade will die the death of a thousand cuts.

—Anonymous pro-life activist

From the moment the Stem Cell Research Foundation’s website went live,
phone calls and e-mails poured in from people looking for cures for a
bewildering array of diseases, injuries, medical complications, birth
defects, and injuries. As the manager of public education, part of my job
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was to answer questions from the public. However, because of the totally
unprecedented number of people contacting the foundation, on many
days that was my one and only job. Most of them were either sick them-
selves or were family members trying desperately to get help for a loved
one. Many people had reached the end of a long, frustrating journey in
which traditional medicine had completely failed them, and after finding
the Stem Cell Research Foundation on the web, they looked to it as a bea-
con of hope. Others sent jarring and hate-filled e-mails accusing the foun-
dation of promoting abortion and the murder of children. In the second
part of this chapter I’ll explain how this bizarre juxtaposition came to be.

I heard from mothers with brain-damaged children, elderly people
going blind from macular degeneration, middle-aged diabetics facing limb
amputations, young adults slowly losing control over their bodies to ALS,
and husbands desperate to bring their wives back from a stroke-induced
coma. It was unsettling just to contemplate the long list of slowly creeping
diseases, disabilities resulting from a stroke or a heart attack, and quite a
few calamities that stopped me in my tracks, marveling at the perverse
blows of fate that could randomly strike anyone at any time. As I ploughed
through the desperate e-mails and phone calls, I became acutely aware of
how tenuous our grasp on life and health really is.

Two contacts that occurred in 2003 will stay in my mind forever. One
was an e-mail from the wife of a man who walked out of the house one cold
winter morning, slipped on a patch of ice, and fell onto his back. This is
something most of us have done at one time or another, with nothing more
serious than a sore backside and some wounded dignity to show for it. But
this man—in that one moment—became a quadriplegic. He crushed his
spinal cord, and two emergency surgeries did nothing to restore the feeling
or movement of his body from the neck down. His wife explained that he
had been a very active, energetic person who loved sports and the outdoors.
She ended her message by saying that he had expressed a desire to die rather
than live in his current condition. In that short, staccato message, I could
sense this woman’s terror, and her desperation to move forward under the
staggering weight of it all. She wondered if there was any hope, any stem cell
treatment that could help reverse her husband’s paralysis. Sadly, in my reply,
I had to tell her that human stem cell treatments for spinal cord injuries are
several years away from being a reality in the United States.
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Another haunting e-mail came from the mother of a 25-year-old
woman who was rushed to the hospital emergency room while in the
throes of an asthma attack. The young woman, who I’ll call Donna, was
struggling so hard to breathe that the emergency room staff forced a
breathing tube down her throat to help her. In what must have been one of
this mother’s worst nightmares, Donna slipped into a coma and was
admitted to the intensive care unit, where she was hooked up to a respira-
tor. Then, for some unknown reason, the young woman developed a high
fever, which raged on for several days before abating. On her eighth day in
the hospital, she opened her eyes, and with the breathing tube still in her
throat, she mouthed the words, “Mommy, why am I blind?”

Although Donna’s doctors have never been able to say for sure, they
think that her over-stimulated immune system attacked and severely
damaged her optic nerves. A few years later, Donna still lives in total
darkness, unable to even detect light. Her only hope at the moment is that
her body will somehow heal on its own, but her doctors have told the
family that there could be another answer in the foreseeable future. In a
few years’ time, Donna’s optic nerves might be regenerated with the help of
stem cells.

Given this ray of hope, Donna’s mother started avidly searching the
web to find out more about the revolutionary treatment that might restore
her daughter’s sight. When she contacted me, she was already aware that
the research that might help her daughter had only been performed in
animals, but hoped there might be a human clinical trial somewhere to
give her daughter hope. Again, I had to tell her that the research just isn’t
there yet.

Like Donna’s mother, most of the patients and loved ones who
contacted the foundation were more informed than the average person.
They knew there is a promising new field in medicine that could help the
condition they wanted to cure. I couldn’t give them medical advice, but
what I could do was pass along information about research that was going
on and, if possible, direct people to universities and doctors that might
have some answers for them. But there was a painful theme that played
itself out time and time again.

For the past few years, scientific evidence of the curative potential of
stem cells has accumulated at breathtaking speed. Especially promising are
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embryonic stem cells. But as shown in chapter three, this explosion of
potential still needs to cross some critical scientific hurdles before it is har-
nessed into safe and effective treatments for humans. And that’s a very hard
thing to tell anyone who is in a race against time with a disease that is rap-
idly running its course, or the mother, father, wife, brother, or husband of
someone who is dying or in pain.

Patients are now asking, “When will these hurdles be crossed?
How long do we need to hang on before we can benefit from cellular
transplants?” Unfortunately, the painful message that millions of sick
Americans are getting is that stem cell transplants are still in the realm of
theory. Research in animals has provided powerful evidence that a cellu-
lar transplant could work, but human treatment is not available here in
the United States, and no one knows when it will be. The type of
research we so desperately need is either not being done in this country
or it’s proceeding at an excruciating crawl. Here, in the biomedical
research capital of the world, the most promising medical research of our
time is hindered by the refusal of our government to provide adequate
funding for it.

This is not a message that the average American finds easy to digest, or
to believe. We take it for granted that the United States leads the world in
cutting-edge science and medicine. Most Americans are under the impres-
sion that if there is an answer for any disease, disability, or catastrophic
injury, as long as we can afford it, we will have that treatment at our fin-
gertips. We may have to do a little searching, dig for information, find the
right doctor, treatment, clinic, or even clinical research trial, but sooner or
later, we will have access to the best of the best. And for most of the years
following World War II, this has been true.

America’s lead in the world of biomedical research was not acciden-
tal. It has been the result of a more or less consistently pro-science gov-
ernment policy, which has poured billions of dollars into the National
Institutes of Health (NIH) over the past half-century. In 2005, the NIH
had a budget of $28.8 billion, much of which was funneled to more
than 212,000 scientists at universities, medical schools, teaching hospi-
tals, and independent research organizations around the country.1 For
the most part, deciding which research will receive government funding
has been left in the hands of scientists—teams of specialists in a given
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field who review NIH grant applications and decide whether or not
they merit public dollars. For decades, this system has kept America at
the cutting edge of medicine and technology. However, it is in no way
guaranteed that our government will continue to support the most
promising research, or that Americans will have access to the most effec-
tive cures, or that we will continue to lead the world in science and med-
icine. In recent years, medicine in the United States has come to depend
on the political climate to decide what is acceptable, and which research
will receive the generous funding that is necessary in a world of increas-
ingly expensive, technology-driven research. As science continues to
extend the frontiers of knowledge into previously undreamed-of territo-
ries, medicine is likely to be even more dependent on the shifting winds
of politics. Stem cell research is a prime example of how medical science
has become a pawn—and many would say a casualty—of modern 
politics.

Most people have heard of stem cell research—how could they
avoid it? The subject has been on the cover of practically every major
magazine and newspaper in the country, and is brought up on a regular
basis on all of the TV network news shows. Yet misconceptions about
how it is proceeding in this country, and even about what the research
consists of, run rampant. For the millions of Americans for whom this
innovative field represents their best hope of a cure, it is critical to
understand how the political environment has all but brought a screech-
ing halt to embryonic stem cell research, the most promising avenue
of all.

On the federal level, funding for embryonic stem cell research is mired
in a legislative quagmire that has been in a holding pattern since the elec-
tion of George W. Bush. Conservatives insist that the Bush policy
(announced by the president in August 2001) to allow limited funding of
embryonic stem cell research is sufficient to move the field forward. But
scientists, patient groups, universities, and quite a few politicians from
both parties have decried the Bush policy as woefully inadequate. Most
stem cell research advocates see the Bush policy as a political sleight of
hand that actually does more to inhibit the research than to support it.
Both sides of the issue are fighting passionately, with no sign of backing
down. Battles over this issue have been vociferous in the press, on the floors
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of the U.S. Congress and the Senate, and in state legislatures throughout
the country. So who is right? Is stem cell research proceeding at a healthy
pace, or is it indeed being strangled?

First, let it be said that there is no objection from any quarter to scien-
tists pursuing research on adult stem cells—those that come from the fully
developed human body (of any age after birth) or from umbilical cord
blood. There is no restriction on government funding for adult stem cell
research. Nor is there any restriction on stem cell research in animals. In
fact, in 2005, the latest year for which figures for past expenditures are
available, the National Institutes of Health invested over $567 million in
research using animal stem cells and adult human stem cells. So those who
say that stem cell research is moving ahead in this country are correct when
it comes to animal experimentation and adult stem cell research—two
areas that are vitally important. However, there are severe restrictions on
government funding for research into human embryonic stem cells, the cells
derived from very early-stage, lab-created embryos called blastocysts. In
2005, the same year that the NIH invested over $607 million in stem cell
research overall, research using human embryonic stem cells received only $39
million. In other words, the NIH spent about fourteen times as much on
animal and adult stem cell research as it did on human embryonic stem cell
research.2 In addition, therapeutic cloning—the creation of an embryonic
stem cells using the DNA of a patient, receives no government funding
whatsoever.

As I mentioned in chapter one, one of the first decisions George W.
Bush made following his election to president was to allow a small trickle
of federal funding for scientists who want to do research with human
embryonic stem cells. But this policy has been deeply misleading, if not
outright deceptive, from the beginning. In August 2001, the president
announced to the nation that, after a considerable amount of reflection
and soul-searching, he would allow federal funding to be used for research
on 64 already existing human embryonic stem cell lines. Because of federal
restrictions on funding for research that destroys an embryo, these cell lines
had been created in the private sector, without the benefit of federal funds.
(A cell “line” is simply many batches of cells that were taken from a single
embryo and multiplied in lab dishes.) The issue that this decision suppos-
edly hinged on was the fact that human embryos had already been
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destroyed to create the cell lines, and no public funding was being used to
destroy any new ones. In a televised address to the nation, Bush took pains
to emphasize that he had labored over his decision, saying, “Embryonic
stem cell research offers both great promise and great peril, so I have
decided we must proceed with great care. As a result of private research,
more than 60 genetically diverse stem cell lines already exist . . . I have
concluded that we should allow federal funds to be used for research on
these existing stem cell lines, where the life-and-death decision has already
been made . . . This allows us to explore the promise and potential of stem
cell research without crossing a fundamental moral line by providing tax-
payer funding that would sanction or encourage further destruction of
human embryos that have at least the potential for life.”

The immediate response from many people was to applaud President
Bush for what was seen as his almost Solomon-like wisdom in reaching this
compromise. Sixty or more cell lines sounded like a lot to work with, and
many television journalists assumed that Bush had cleverly satisfied his
conservative political base while allowing critical research to move forward
at a meaningful pace.

The very next day, however, several major newspapers and the scien-
tific press had a far more sober reaction to the Bush decision. The
Washington Post called the Bush policy “the most restrictive use of money
the administration could have permitted short of a ban.” Once the news
sank in, the scientific community, including some of the most prominent
experts in the field, were taken aback by the claim that there were over
60 human embryonic stem cell lines available for U.S. scientists to work
with. Of the cell lines that were listed on the NIH website, the vast major-
ity were not proven to be pluripotent, the critical feature that makes
embryonic cell lines useful. As noted earlier, many of them had not been
accurately characterized at all, and some existed in foreign countries that
forbid their exportation (making it impossible for cell batches to be sent to
scientists at American universities). Still others turned out to be owned and
patented by private research companies that didn’t agree to share them.
Within days of the president’s speech, the number of available cell lines on
the NIH website began to fluctuate. At first the number increased to 78, as
if to buttress the president’s case, but as scientists and journalists made
inquiries at the labs allegedly holding them, the number of lines rapidly
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diminished. For one reason or another, the number of embryonic stem cell
lines that U.S. scientists actually had access to was chipped away at until
reality sank in—of the original 64 cell lines that were claimed, there would
never be more than 22 or 23 available, with government funding, for
American scientists to work with. And each cell line comes from a single
embryo, meaning that all of the cells produced from it will be genetically
identical. So in addition to all the aforementioned limitations, the number
of approved cell lines falls far short of the range of genetic diversity that sci-
entists say are needed for research and treatments.

Scientists choosing to work with these cell lines are also hamstrung by
byzantine funding restrictions, patents that severely limit the uses of the
lines, and exorbitant costs in obtaining their use ($100,000 per batch of a sin-
gle cell line for private companies). In addition to that, allowing government-
funded scientists to work only with cell lines created before August 9, 2001
is highly undesirable from a scientific standpoint. It has meant that the
technology used to isolate and grow the cells, was frozen at a very early
stage of development, and any improvements in the derivation or cultur-
ing of embryonic stem cells would be of no benefit to U.S. government-
funded scientists. This immediately became a problem when scientists
noted that all of the approved cell lines had been grown atop a layer of
mouse “feeder” cells. The mouse cells were needed to supply the stem cells
with growth factors that would keep them dividing in lab dishes, but that
also meant that the stem cells had been subjected to possible rodent dis-
eases. And it meant that the cells had probably absorbed molecules from
the mouse cells that the human body would have a severe rejection reaction
to if they were ever implanted into a human. In other words, the cells were
contaminated and would never be suitable for human transplantation.

The absurdity of the cutoff date has only become more apparent over
time, as scientific advances are continuously occurring in the private sector
and overseas. In March 2004, Douglas Melton, a researcher at Harvard,
announced that his team had created 17 new human embryonic stem cell
lines (using only private money), which he was prepared to share
with other researchers for free.3 Perhaps even more importantly, researchers
in Singapore have since announced that they have grown human embry-
onic stem cells without using mouse feeder cells or any animal growth fac-
tors whatsoever. Since then, others have succeeded in doing the same.
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The elimination of mouse feeder cells and animal growth serums from the
technique of growing human embryonic stem cells was a major break-
through, one that further highlighted the inadequacy of the Bush policy.
By the spring of 2005, scientists were reporting that over 120 new cell lines
had been created using newer, better techniques that did not involve ani-
mal cells or growth serum. However, these cell lines, which have the poten-
tial of some day being used in human transplants, remain off-limits to U.S.
government-funded scientists.

In May 2005, the U.S. Congress approved a bill that would at least
modestly expand the federal funding of embryonic stem cell research.
Supported by most Democratic Congressmen and many Republicans as
well, the Stem Cell Research Enhancement Act (HR 810) makes no
fundamental changes to the president’s current policy. What it does do is
eliminate the arbitrary date of August 9, 2001 as the cutoff date for the
creation of embryonic stem cell lines that can be studied by NIH-funded
scientists. It is intended to allow federal funding to be applied to
120 newer, superior cell lines that have been derived in the private sector
using excess IVF embryos. However, the bill would impose another cutoff
date, the date of its enactment. If it is passed, no new cell lines created
after the date that the bill is signed into law will be funded. But the Bush
administration isn’t about to let even this modest proposal go forward
without a fight.

On the day that Congress passed HR 810, President Bush held an
elaborately staged press conference featuring a roomful of adorable babies
and toddlers with their parents. All of the children were “adopted” as
frozen embryos. “There’s no such thing as a spare embryo,” the president
declared, beaming as he hugged a tiny, red-haired toddler. When reporters
asked about his reaction to the passage of HR 810 that very day, he said,
“I will veto it.” He urged Americans to “allow” all the frozen embryos
sitting in IVF clinic freezers—now estimated to be about 400,000—to be
adopted, rather than be used for research. He seemed either unaware or
unwilling to acknowledge that it is the genetic “parents” of the embryos
(the egg and sperm donors), not the U.S. government, or anyone else for
that matter, who have the power to decide what can be done with them.
He had no suggestions for where he expected to find adoptive parents for
all 400,000 embryos, even though the number of couples willing to donate
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their left-over embryos to other couples (and the number of people willing
to “adopt” them) is quite small.

If the White House’s reaction seemed a little theatrical, the rhetoric
from opponents of HR 810 on the floor of the House of Representatives
was scalding. Democrats and moderate Republicans called for passage of
the bill by appealing to its promise for alleviating the pain and suffering
of millions of living people, while some conservatives likened the passage
of HR 810 to opening the very floodgates of Hell. When Tom DeLay, then
the Republican House Majority Leader from Texas, addressed the
Congress, he delivered an incendiary mix of science fiction fantasy and
Old Testament—style fury. He referred to the passage of HR 810 as a
“moral catastrophe” and “the first drop of the deluge” that would usher in
a nightmarish world that embraces the wholesale murder of babies and “a
black market in human body parts.” This was quite a statement, consider-
ing that when it comes to the frozen blastocysts, there are no human
bodies, never mind identifiable body parts.

Conservatives in the U.S. Senate immediately mobilized to try to fend
off ratification of the bill by their colleagues. In order to siphon off support
for the Senate version of HR 810, Sam Brownback (R-KS), Rick Santorum
(R-PA), and others soon had at least six competing bills on the table, some
of which are completely unfounded in science and are based on pure
ideologically based speculation (this will be discussed in greater depth in
chapter six).

One of the cruel ironies of the political dance is that only a small
minority of Americans wants to put a complete ban on embryonic stem
cell research. In the past few years, numerous public opinion polls have
been conducted by university researchers and independent research
groups. The percentage of Americans who are in favor of loosening the
funding restrictions (in other words, increasing funding) for the research
has remained fairly consistent, regardless of how the questions are asked or
who asks them.

According to an Opinion Research Corporation International Poll,
released in March 2003, 67 percent of Americans supported embryonic
stem cell research, including therapeutic cloning research, and wanted the
government to allow it to go forward. A little more than a year later, support
had climbed even higher due to the death of former President Ronald
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Reagan and the high profile stem cell research was getting in the 2004
presidential race. Nancy Reagan’s courageous call for more funding for the
research that might have assisted her husband in this struggle against
Alzheimer’s struck a cord with a sympathetic public. A survey commis-
sioned by the Civil Society Institute, published in June 2004, found that
74 percent of Americans were in favor of allowing more flexibility in the
funding of the research.4

The idea that the issue breaks cleanly down political party lines, or
even down liberal/conservative lines, has not been borne out by in-depth
opinion polls. While liberals, in general, tend to have the most supportive
view of the research, polls that break the population down by political
party or by religious affiliation have had surprising results. An April 2004
poll published by Peter D. Hart Research Associates, which was conducted
in presidential “political battleground” states, found voters who support
expanded federal funding to outnumber those against it by 65 percent to
17 percent. Even more interesting about this poll is the fact that, of the
churches that have the most extreme official positions on embryonic stem
cell research, large percentages of their members do not agree with them.
Seventy percent of the Catholics polled were in favor of the research, and
among Protestant evangelicals, 46 percent favored expanded funding, as
opposed to only 30 percent who were against it.5

Nancy Reagan’s public support of expanded research using embryonic
stem cells not only focused a spotlight on the issue after her husband’s
death, it had a measurable effect on public attitudes. This was clearly evi-
dent in the above-mentioned Civil Society Institute poll. The poll not only
reflected the high level of trust the public has in Nancy Reagan, it con-
firmed what research advocates had been saying all along—that the more
people understand about embryonic stem cell research, the more they are
in favor of it. The survey found that not only were 74 percent of Americans
in favor of the research, 62 percent of self-identified conservatives were in
favor of it.6

What’s more, the stem cell research issue continues to shift farther and
farther into bipartisan political territory. The Republican Main Street
Partnership, a nonprofit centrist organization, released the results of a poll
in May 2005 that showed that Republicans support expanded federal
support for the research by a margin of 55 percent to 38 percent.7 The
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following month, the Wall Street Journal published the results of its own
poll, done in conjunction with Harris Interactive Health-Care Polls, show-
ing that 60 percent of Republicans and 83 percent of Democrats favored
more funding for embryonic stem cell research. And an increasing number
of prominent Republican politicians have broken with the Bush adminis-
tration’s position on this issue, including Senators Orrin Hatch, Arlen
Specter, John McCain, and even Senate Majority Leader Bill Frist.

No matter how you slice it, a firm majority of Americans want to see
all types of stem cell research go forward with more backing from their
government. How is it possible that year after year, the clear will of the
majority is ignored, while a small minority (one-third or less) is able to
dictate policy to the rest of the nation? This situation is a testament to the
power of the right-to-life lobby.

The right-to-life movement has been around for well over a century
and has emerged as a powerful force in politics. In the 1800s, anti-birth
control and anti-abortion groups focused on the control of women and
their choices, not on the embryo or the fetus. However, in the twentieth
century, women gained new rights, and central to them was the right to
control their reproductive destiny. Once society overwhelmingly accepted
the idea that a woman should be able to exercise choices when it came to
her own body, the focus of the anti-abortion movement changed.
Attention was shifted more and more toward defining the fetus, then the
embryo, and now, in extreme cases, even a dividing egg, as a person.
Some of the groups who are fighting today to ban embryo experimentation
are the same groups, or their modern-day incarnations, that fought against
the legalization of birth control in the nineteenth and early twentieth cen-
turies. They have just repackaged themselves as pro-family, anti-abortion,
and, to sell their message to a society that is less and less receptive to a
blatantly anti-feminist message, “pro-life.”

Judie Brown of the American Life League (ALL) is a perfect example
of how right-to-life activists have learned to adapt their message in a
changing social climate. Considered by many to be the “grandmother of
the modern pro-life movement,” Brown appeared in a 2004 two-part
television news segment about stem cell research that was broadcast in
38 states by the Sinclair Broadcast Group. If you listened to Brown’s words,
you could easily be alarmed. “The Americans really just want to clone
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humans. They want you to believe that they’re interested in curing diseases,
but in reality, curing disease is at the very bottom of their priorities,” she
says matter-of-factly (even though she herself is American—go figure!).
Brown founded the American Life League in the 1970s and is a frequent
guest on local and regional radio and TV talk shows, where her latest cru-
sade is against stem cell research and therapeutic cloning. She seems to
have her finger on the pulse of a vast left-wing conspiracy—this time led
by depraved scientists—to stamp out every value that civilization holds
dear, especially the reverence for human life.

Although the ALL is best known for fighting the legalization of abortion,
Ms. Brown has never really left her anti-birth control roots. She has spent the
last few decades protesting not only abortion, but all forms of birth control,
and has worked to ban sex education in the schools. Over the years, however,
the ALL has stayed true to its origins while adapting to the ever-changing social
landscape that now includes smaller families and millions of working mothers.
In 1998, the ALL widened its net in response to many of the most recent sci-
entific breakthroughs and gave birth to a more contemporary-sounding think
tank called the American Bioethics Advisory Commission (ABAC). The
ABAC states that its concerns include “stem cell research, cloning, reproductive
technologies, euthanasia, genetics, eugenics and personhood.”8 But this does
not mean that the ALL has abandoned its anti-abortion platform—far from it.
Through ABAC, the American Life League’s anti-abortion agenda has simply
been reinvented under the more modern rubric of bioethics, by advocating for
the recognition of the embryo as a full-fledged human being. The ALL’s blend
of tenaciousness and adaptability is a perfect example of how a group that was
considered beyond the political fringe 30 or 40 years has become a part of the
national political establishment today.

Collectively, conservative social activists have fought hard to get for-
right-wing politicians elected throughout the country, and they now have
an influence on U.S. government policy that is far out of proportion to their
numbers. At a meeting of the Coalition for the Advancement of Medical
Research in July 2005, I was present at an address made to that group by
Congresswoman Diana DeGette. DeGette is one of the sponsors of HR
810. She highlighted the fact that the network of right-to-life lobbyists has
been extremely effective at influencing members of Congress. “There are
Congressmen who, when the National Right to Life Committee calls and
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says, ‘vote this way on this bill,’ they do it,” she said. So how did stem cell
research become so entangled in the politics of abortion in the first place?

The idea that embryonic stem cell research is somehow predicated on
abortion, or that scientists need aborted fetuses to conduct it is a miscon-
ception that has been vigorously promoted by those who want to ban abor-
tion. There really is only one connection to abortion, but it is certainly not
one of cause-and-effect. Some universities and other research organizations
bank fetal tissues (along with all kinds of human tissues) that have been
preserved after either miscarriages or induced abortions, and scientists who
are affiliated with those organizations can obtain permission to use them in
research. The decision to donate the tissue to research is made by the
mother. Scientists who wish to do fetal tissue research are not involved in
any decision about whether or not to terminate a pregnancy—they enter
the picture long after the woman has made that decision. Researchers who
work with these tissues can obtain from them fetal germ cells—stem cells
that are derived from what would eventually become the sex cells (future
eggs and sperm) of four- to six-week-old fetuses. These cells have been
found to be just as versatile (or almost as versatile) as embryonic stem cells,
and there are a few researchers in the United States who are conducting
research in creating various cell types from them.

Make no mistake about it—these are not the cells that are referred to as
embryonic stem cells. Embryonic stem cells come only from very early-stage
embryos, within the first few days of cellular division and long before a fetus
could develop. And it should also be clear that fetal tissue research is legal in the
United States and is not actively opposed by the groups that are seeking to ban
embryonic stem cell research. Even the Catholic Church poses no opposition
to research on fetal tissues. However, the embryos that are used in stem cell
research could not have been aborted because they have been created in the lab
and have never seen the inside of a womb. Embryonic stem cell research could
go forward, full speed ahead, without there ever being another abortion. You
will never hear this admitted by any of the pro-life activists, because they hope
we will believe that embryonic stem cells come only from abortions, and that
the research somehow promotes (or even requires) abortions.

The American Life League is joined by a powerful network of political
and religious organizations that have worked relentlessly to draw a con-
nection between stem cell research and abortion. Organizations such as the
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National Right to Life Committee, the U.S. Council of Catholic Bishops,
the Family Research Council, Concerned Women for America, the
National Association for the Advancement of Preborn Children, and Do
No Harm believe that if they can ban all embryo research, it will guarantee
a ban on abortion. It was almost inevitable that these groups would get
involved in the stem cell research issue: Human embryonic stem cells were
first isolated in the lab in 1998, when the American right-to-life movement
was not only organized, it was gassed up and running on all cylinders.

The issue of human embryonic stem cell research came along at a
critical time in the history of the pro-life movement. In 1973, the U.S.
Supreme Court ruled, through its decision on the landmark case Roe v.
Wade, that pregnancy in the first trimester is a private matter between a
woman and her body. The decision guaranteed that no state law could pre-
vent a woman from obtaining a legal abortion in the first 12 weeks of preg-
nancy if she chose to have one. Over the next 35 years, however, activists
found that Roe v. Wade meant that although states couldn’t ban abortions
outright, it did not mean that they couldn’t enact laws to restrict access to
them. Furthermore, the decision protects a woman’s right to an abortion
only in the first trimester. In the second trimester (after 12 weeks), states
can heavily restrict abortions, and in the third trimester, they have the right
to ban it. After 1973, anti-abortion groups quickly began to introduce laws
at the state level (and to lobby state lawmakers to pass them) that made it
more difficult for women to get abortions.

Since the passage of Roe v. Wade, there have been several important
cases before the U.S. Supreme Court that have defined the limits of the
law. The Court has upheld the states’ ability to impose many restrictions,
but frustratingly for anti-abortion activists, it has always stopped short of
overturning Roe v. Wade. Time and again, the Supreme Court, with Justice
Sandra Day O’Connor considered the critical swing vote, refused to strike
down Roe v. Wade.

Abortion is not the only issue that many right-wing groups have
concerned themselves with, but in the 1970s and beyond, it became a flash
point that united a number of political action groups with conservative
Catholics and evangelicals, who adopted abortion as their signature
issue. In the last 35 years, dozens of conservative political action groups
have sprung up that honed their strategies specifically working to ban
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abortion. One thing they have been very good at is raising money; in 2005,
the Women’s Bioethics Project, a nonpartisan public policy think tank,
estimated that American right-wing lobbying organizations have approxi-
mately $300 million in their coffers for advancing their agendas.9 And
those agendas, for the past few years, have become more and more focused
on stopping embryonic stem cell research. The big budgets of these organ-
izations mean continuous media outreach activities and media tours for
their spokespersons, and the ability to flood the phone lines, e-mails, and
fax machines of politicians, telling them how they would like them to vote
on legislation. It has also helped them hire hundreds of attorneys to bring
lawsuits against legislation they oppose and to engage high-powered lob-
byists to work to influence lawmakers in Washington and in the capitols of
every state.

These strategies have been quite effective, and right-to-life organiza-
tions have scored several victories in making it more difficult for women to
obtain abortions. Most state legislatures have been agreeable to passing
restrictions on first trimester abortions. And they’ve been so successful at
closing family planning clinics that today 87 percent of counties in the
United States have no abortion provider.

With all their incremental victories, the pro-life movement still hasn’t
been able to achieve a blanket ban on abortion. However, there is one possi-
bility that, if they could pull it off, could bring about a final victory: To have
an embryo from the moment of conception legally defined as a full-fledged human
being. If an embryo were legally defined as a person, abortion at any stage
would be considered murder. Roe v. Wade would go out the window, and
abortion could be criminalized from coast to coast. This is where things stood
in 1998, when James Thomson at the University of Wisconsin-Madison and
John Gearhart at Johns Hopkins University both (separately) isolated the first
human embryonic stem cells. The search for a legal precedent conferring full
personhood on the embryo was already well underway, and the research
immediately became a magnet for a galvanized movement.

Today even the tiny amount of embryonic stem cell research funded by
the National Institutes of Health is under assault. The focus of pro-life
activists over the past few years has been to have a state—any state—pass a
law that explicitly rules that an embryo is a full-fledged person. An exam-
ple of such an effort has come from the National Association for the
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Advancement of Preborn Children (NAAPC) in Hagerstown, Maryland.
This group has tried repeatedly to sue the U.S. Department of Health and
Human Services (HHS) on behalf of a symbolic frozen embryo they have
dubbed “Mary Doe.” In 2004, “Mary Doe” was listed as the plaintiff in a
case that sued the HHS for recognition of her “equal humanity and per-
sonhood,” stating that all embryo experimentation “results in the certain
and sudden death of Mary Doe,” and “violates her Fourteenth
Amendment rights to equal protection and due process of law.” The court
was asked to issue an injunction against the HHS and the National
Institutes of Health, “ordering them to cease and desist any and all plans to
undertake human embryo (stem cell) experimentation.”

In 2004, the State of Maryland dismissed the suit, but in 2005, in
response to the passage of California’s Proposition 71—the ballot initiative in
which voters approved state funding for stem cell research—the NAAPC filed
a similar suit in California. This lawsuit (along with the lawsuits of the
California Family Bioethics Council and other anti-abortion organizations)
has succeeded in delaying the state’s implementation of Prop 71. This time
“Mary Doe” even acquired a middle name and became “Mary Scott Doe,”
and she not only declares that the planned stem cell research threatens her life,
she claims that the proposition would subject her and “other human embryos
to involuntary servitude and slavery.” In both lawsuits, Mary Doe refers to
herself as being “born” at the moment of her test-tube conception. As extreme
as this suit is in its claims, it has helped to hold up the issuance of the state
bonds that are needed to raise money for stem cell research, while the matter
plays out in court. For the time being, at least, a petition filed by a “person”
who doesn’t even exist, except in potential, seems to have circumvented the
will of the majority of voting citizens in California. And her “needs” are
receiving, at the moment, a higher priority than those of living, actual patients
suffering from devastating diseases and injuries.

As the controversy over the fate of the frozen embryos intensifies,
several observers of the Bush policy have started to point out one glaring
inconsistency in the president’s position. How can anyone, they ask, main-
tain that full-fledged human life begins at conception and at the same time
allow current IVF practices to go on? If a blastocyst is truly equivalent to a
fully developed person, then IVF doctors and the “parents” of embryos are
guilty of murder when they bring about the destruction of embryos,
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whether it’s by freezing them, discarding them, or by using them in
research. IVF nurses, technicians, and other clinic workers would be com-
plicit in murder, and the transferring of multiple embryos into a uterus
knowing that most of them will fail to implant is also called into question.
At the very least, just having thousands of embryos sitting in frozen limbo
or being routinely discarded is an embarrassment to the absolutists who are
determined to prevent them from being used in biomedical research.
Unless thousands upon thousands of surrogate mothers step forward and
allow all of the frozen embryos to be transferred into their wombs, the
president’s stated position can be nothing more than political posturing.

Aubrey Noelle Stimola, who is assistant director of public health at the
American Council on Science and Health, wrote in May 2005 that,
“Given the number of children worldwide currently awaiting adoption,
this seems an unlikely and impractical scenario. . . . If [Bush] truly believes
that the destruction of embryos is wrong, shouldn’t he attempt to shut
down fertility clinics, or at least insist on the immediate perfection of IVF
procedures to prevent the accumulation of more unused embryos?”10

Ms. Stimola also touches on a subject that almost no one has brought to
bear on the ongoing debate about “saving” the frozen embryos—the sub-
ject of millions of children worldwide who are already born and who are in
need of adoption. In the United States alone, over 126,000 children are
now in the foster care system, waiting to be adopted.11 Yet no one has held
a press conference showing the world how valuable, adorable, and deserv-
ing of our protection they are. The extreme inconsistency of political pri-
orities in this matter brings to mind a statement coined by Congressman
Barney Frank some years ago to encapsulate the attitudes of some extreme
right-wing politicians. The slogan found its way onto a bumper sticker
which I once saw while driving in Atlanta. It said, satirically, “Life begins
at conception, and ends at birth.”12

The pro-life activists know, of course, that any law equating a fertilized
egg with a person is bound to be vigorously challenged in court. Their hope
is to appeal the case all the way to the Supreme Court and have the highest
court in the land uphold it. A decision conferring legal personhood on an
in-vitro embryo would compel a revisiting of Roe v. Wade and would pave
the way to the nationwide outlawing of abortion. With the recent changes
in the Supreme Court that resulted in the addition of John Roberts and
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Samuel Alito, both conservative-leaning Bush administration appointees,
many believe that ambition may not be so farfetched.

But we have to ask if even the most ardent pro-lifers are prepared to
deal with the wide-ranging implications of giving full human rights to an
early-stage embryo. If this happens, it won’t just impact a woman’s right to
obtain an abortion, it would seriously impact accepted practices in in-vitro
fertilization. For starters, such a legal designation would take the “owner-
ship” of IVF-created embryos from the egg- and sperm-donating couple
and transfer it into the hands of the government. IVF couples would no
longer have the right to donate their leftover embryos to research or to have
them discarded (any more than they could “donate” one of their children
to research or wash them down a drain!). Their only choices would be to
attempt to implant all of their embryos, keep them frozen indefinitely, or
allow other couples to use them for reproductive purposes—in other
words, to allow other people to raise their genetic offspring (assuming that
other couples could be found who are willing to do so).

The threat to infertility treatments is no mere speculation. Peter
Samuelson, who is president of the nonprofit law firm Americans United
for Life, is quite clear on the point that IVF clinics are being targeted by his
organization. In November 2005, he told PBS’s Frontline, “Right now
we’re working on in-vitro fertilization, an area that’s completely unregu-
lated, and we’ve realized there are issues there. . . . There need to be limits
on the number of embryos that are created and implanted. And so we’re
engaged in the conversation with different allies, with lawyers, with legis-
lators, and we’re drafting a piece of model legislation. We’ll take that out
next year [2006] and give it to our friends and allies . . . and hopefully
within a couple of years, we’ll have that passed in some form or in several
different states.”13 If he’s right, this will be unwelcome news to the 10 per-
cent of couples who struggle with infertility, and who look to IVF as their
only hope of having their own genetic child.

Legally defining the embryo as a person could have far-reaching effects
that even its most passionate supporters have probably not thought of. It
would make all embryonic research, including embryonic stem cell research,
illegal (not just unfunded) throughout the country. At best, it would allow
research done with the already existing embryonic stem cell lines but would
make it impossible to use excess IVF embryos in research. It would also go far
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beyond ending abortion and would threaten certain forms of birth control—
the RU 486 “morning after” pill, of course, but also most intrauterine devices
(IUDs), which prevent implantation of an embryo in the uterus, but not con-
ception itself. If the most extreme interpretation of the law prevailed, even the
birth control pill may not be left unchallenged. This is because some birth
control pills are thought to prevent not fertilization, but embryo implantation
in the lining of the womb. It’s not clear how these collateral issues would be
dealt with if the incremental successes of the pro-life movement, which have
had a cumulatively profound impact, continue unchecked.

One thing is certain, and that is that the powerful pro-life political
machine, having proven its mettle in the fight against abortion, is incredi-
bly well tooled to fight embryonic stem cell research at every level of
government. The tactics that have won battles in state legislatures are now
being applied to fighting stem cell research. The only difference is that so
far, the anti-research movement has not employed the traditional conser-
vative slogan of defending the rights of states to enact laws that challenge
those of the federal government. At the moment, the anti-research move-
ment has the federal government on its side, and is seeking to prevent the
states from funding the research in defiance of the federal government. But
the battle-tested tactics of the right-to-life movement can be used either for
or against the federal government, and the movement has been more than
happy to abandon the issue of states’ rights when it is expedient to do so.

Patients and their advocates take heart that in 2008, a new president,
through an executive order, could reverse some of the restrictions placed on
stem cell research by the Bush administration. But given the well-established
strategies of the pro-life movement of persistently attacking their issues from
every angle and at every level of government, it is naive to think that a new
administration will end the war over stem cell research. Several major obsta-
cles now block embryonic stem cell research from proceeding at a meaningful
pace in the United States. Federal funding restrictions imposed by President
Bush are only one issue. Another legislative issue is restrictions imposed by the
Dickey Amendment, which has been part of the Department of Health and
Human Services appropriations bill since 1996.14 This amendment, which
was passed by Congress, prohibits the use of federal funding for research using
embryos. Other obstacles include a Draconian bill called the Brownback Bill,
introduced by Senator Sam Brownback of Kansas.15
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The Brownback Bill, if it succeeds, would be the most punitive anti-
research legislation ever passed in the United States. It would bring one of the
most promising avenues of stem cell research—therapeutic cloning—to a
screeching halt. The Brownback Bill (titled the “Human Cloning Prohibition
Act”) makes the cloning of patient-matched embryonic master cells for
research and treatments a felony. It would subject scientists and doctors using
this technology to up to ten years in prison and fines of $1,000,000. But it
doesn’t stop there. Patients receiving therapies in which therapeutic cloning
was used at any step along the way in developing their treatment would also
be felons subjected to the same prison times and fines as the doctors and
nurses who helped administer their treatments. And if it is to be strictly
adhered to, American citizens who go overseas to obtain life-saving cellular
transplants in which therapeutic cloning was used would be subject to arrest
as soon as they put foot back on American soil—with the same possible
prison time and fines. This bill, which has already passed in the U.S.
Congress, is awaiting a vote for ratification by the Senate, which has been
deadlocked over the issue for the past three years. But even if the Senate
refuses to ratify the Brownback Bill, “mini-Brownback bills” are being intro-
duced in state legislatures across the country, and have even been passed in
several states. In fact, in Wisconsin, the home state of stem cell research pio-
neer James Thomson, a law making therapeutic cloning a criminal felony
passed in the state, only to be vetoed in 2006 by Governor Jim Doyle.

Meanwhile, research is slowed to a snail’s pace, and the private investors
who might provide an alternative to federal funding are shunning embry-
onic stem cell research, knowing that at any time, the whole field could be
shut down, and their investment could go up in smoke. To sum it up, in
July 2004, Dr. Gerald Fischbach, a prominent stem cell researcher and dean
of the Faculty of Medicine at Columbia University Medical Center, told the
New York Times, “When you begin arguments based on convictions that are
not open to scientific discourse, the whole process starts to crumble, and
that worries me, not only with stem cells but with the whole sphere of
scientific enquiry . . . there are more and more regulations of science for
political reasons. I think it is very threatening. I think it is as threatening as
any time in my lifetime, including the McCarthy era.”16
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chapter five

the battle for 
hearts and minds

The world is a dangerous place, not because of those who do evil, but
because of those who look on and do nothing.

—Albert Einstein

The only way of finding the limits of the possible is by going beyond them
into the impossible.

—Arthur C. Clarke

Bernard “Bernie” Siegel had no idea of the wheels he was setting into
motion on New Year’s Eve, 2002, when he drove to the Broward County
courthouse outside of Miami. The tall, silver-haired attorney with the boy-
ish face could look back on 30 years as a successful trial lawyer. With a
lovely wife and two children, one in college and one about to begin college,
life was good. Bernie describes himself, with self-deprecating humor, as “an
excellent lunch companion,” because of the incredible breadth of his
anecdotes, which he tells in such an engaging way that practically everyone
he meets becomes an instant comrade. But Bernie’s real gift lies in being
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able to see the really big issues of our world in a way that few people can.
His ability to reach out to total strangers, some of them giants in the fields
of academia, government, and public policy, has led him to the epicenter
of one of the most inflammatory and contentious issues of our time—
human cloning. I started working for the Genetics Policy Institute (GPI),
which Bernie founded in 2003, on a full-time basis in 2005, after we had
already collaborated on several projects. I had followed his career trajectory
for the past couple of years, and in doing so, I was struck by how profound
a difference one very determined person can make.

In some ways, Bernie’s transition from a private attorney to the
founder and head of GPI, a nonprofit stem cell research advocacy organi-
zation, was a natural progression. In the 1980s, he served on the board of
a nonprofit group called Children’s Rights of America. He had learned the
ins and outs of family law and became involved with the plights of families
with missing children. Since then, he had balanced an interest in civic
activism with a busy law practice. Life was proceeding along quietly until
December 2002, when a child suddenly came to his attention who, it
seemed, was being callously used to serve the purposes of a strange
religious organization called the Raëlians.

Only days before Bernie’s trip to the courthouse, the Raëlians grabbed
headlines throughout the world with the startling announcement that they
had been the first in the world to successfully clone a human baby. The
news media scrambled to cover the story, and a woman named Brigitte
Boisselier, who identified herself as the scientific director of Clonaid, the
Raëlians’ research lab, appeared on CNN and all the network news shows.
The soft-spoken Boisselier was striking to look at. With her soulful brown
eyes and dark, flowing hair (which gave her more than a passing resem-
blance to Morticia Addams), she told the world in a charming French
accent that, thanks to the efforts of Clonaid, the first cloned child (named
Eve) had been born to an infertile couple.

If it was true, the news would be of historic proportions. From the
beginning, the research community had its doubts about the Raëlians’
claim because of the sheer difficulty scientists had encountered in cloning
all animals, especially mammals. In addition to that, reproductive cloning
is an enormously inefficient and expensive process. It takes hundreds of
tries to produce one cloned animal that is a complete genetic copy of
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another animal. Most clones die before birth, and the few that make it to
birth are riddled with severe illnesses caused by genetic “omissions” and
mistakes. Critical genes, sometimes many of them, are not copied from the
donor animal’s DNA, and their absence causes catastrophic health prob-
lems. By 2002, these disturbing cases of very sick cloned animals were
becoming known to the international scientific community and had con-
vinced even Ian Wilmut, the Scottish scientist who cloned the first mam-
mal—Dolly the sheep—that the technique should not even be tried on
humans. Still, Dolly existed, as did “CC,” the first cloned cat; some cloned
cows; and many cloned mice and pigs. The procedure “worked” in a lim-
ited way, so no one could say with certainty that Clonaid hadn’t in fact pro-
duced a very sick, extremely handicapped, but living human child.

After the initial surprise of the announcement started to wear off, some
journalists began to voice the concerns of both the public and the scientific
community in their interviews with Boisselier. Where was the baby? they
asked her. Who were the parents or, in this case, the parent? What was the
baby’s condition? Over the next few days, Dr. Boisselier assured the world
that DNA tests would soon be conducted to prove that the child was
indeed a clone. But no matter how much they hammered her with
questions, she would not reveal a single detail about the case. As far as
the troubling questions about the ethics of performing what was, in
essence, dangerous experimentation on a human child, Boisselier insisted
that Clonaid had simply provided an invaluable service to an infertile
couple. “It’s a baby,” she said, dismissing their concerns. “It’s a cause for
celebration.”

In Miami, Siegel was following the Clonaid story with great interest.
He had learned about the terrible dangers of reproductive cloning a couple
of years earlier while helping his daughter on a high school term paper
about the cloning of Dolly. He was struck by the fact that those who
allegedly produced the child, including her parents, seemed to have a com-
plete lack of concern for her welfare. In his mind, anyone reckless or cruel
enough to clone a human baby was by definition not fit to care for her.
So Bernie did what no other human being on the planet had thought to do.
He drove to his local courthouse and filed a motion asking the court
to evaluate the child’s welfare, and to determine whether her rights and
interests were being protected.
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A short time later, as Bernie and his wife, Sheryl, were curling up to
watch the news on CNN, they could barely believe it when the network
started reporting a major legal development in the case of the “first cloned
baby.” It took a few minutes before it sank in that reporters were talking
about Bernie and the action he had just filed. Apparently, the ink was
barely dry on the legal forms when a clerk at the court had picked up the
phone and called CNN.

His phone rang off the hook as TV network journalists called to get his
commentary. They sent limousines to whisk him to the local stations so
that he could appear by satellite feed on the national news shows. Within
24 hours, he had appeared opposite Brigitte Boisselier on CNN and had
even debated Raël, the leader of the Raëlians himself, on Connie Chung
Tonight. The Canadian Raël appeared on camera in full UFO-cult regalia,
dressed all in white with his hair in a Samurai-style topknot. Both he and
Dr. Boisselier seemed happy to be getting all the attention, but they
stubbornly refused to disclose any more than they had said all along—
simply that a cloned baby had been born and that they were responsible for
her birth.

It didn’t take long for the Raëlians’ story to start unraveling. Over the
next two days, they complained bitterly that Siegel, for some incompre-
hensible reason, was trying to tear the newborn baby away from her
mother. Under searing public scrutiny and a tidal wave of criticism from
the scientific community, they used the legal action as an excuse to with-
draw their offer of a genetic test to prove the child’s origins. Meanwhile,
the press was having a heyday with exposés of the Raëlians, showing that
their members believe their leader is from another planet and that he came
to earth partly to bring immortality to humanity through cloning. By the
end of the week, the Raëlians had become fodder for late-night comedians
and catnip for angry letters-to-the-editor writers.

As the dust over the Raëlian drama began to settle, Siegel became
more concerned that the group was casting a dark cloud of suspicion over
legitimate medical research. Inadvertently, their publicity stunt had brought
another issue to the forefront—the issue of therapeutic cloning. Having a
flamboyant group like the Raëlians making claims of having cloned babies
only added to the confusion surrounding the research. It gave the oppo-
nents of stem cell research great ammunition to make their case that thera-
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peutic cloning would lead inevitably to the cloning of babies. Bernie
decided to persist in challenging the Raëlians, so that he could publicly lay
their claims to rest. Before all was said and done, he would also disprove
forever the axiom that one person cannot make a difference in a world
grinding away under the momentum of large, powerful institutions.

From the filing of the original motion, the judge decided that the case
had enough merit to hold an arraignment hearing, which was scheduled
for January 24. The normal purpose of an arraignment is to bring all the
interested parties, including the parents of the child, together for an initial
assessment. At that point, if he thinks it is necessary, the judge could take
the child into protective custody while her case was being investigated.
But since no one outside of Clonaid knew where the baby was or who her
parents were, the judge subpoenaed Brigitte Boisselier and the company’s
vice president, Thomas Kaenzig, to appear at the hearing and supply more
information.

The developing drama was intensified by the decision of Thomas
Kaenzig to come to Florida to seek financial investors for his company at a
January 11 investment conference in Fort Lauderdale. Siegel had caught
wind of the fact that Kaenzig was going to give a keynote speech, and he
showed up at the conference with court papers in hand, including a wit-
ness subpoena for the upcoming arraignment. The visibly shocked Kaenzig
was handed the papers just before his scheduled speech and it was appar-
ent that the last thing he had expected was a real court case in which he
would be sworn to tell the truth.

On the day of the arraignment, reporters from around the world
crowded into the courtroom to report on the “case of the cloned baby.”
The room was packed with TV cameras, and CNN even broke into its
programming with live coverage of the hearing. Clonaid had engaged
two top criminal defense attorneys to represent them, and they showed up
for the hearing, without Kaenzig, Boisselier, or any other representatives of
Clonaid. Bernie had to resort to questioning the disembodied voice of
Thomas Kaenzig, who had arranged to appear by telephone from Las
Vegas. For over an hour, he tried to penetrate the shroud of secrecy that
had cloaked Clonaid from the very beginning, but Kaenzig, in spite of his
lofty title, seemed to know almost nothing about his own company. He admit-
ted that Clonaid was not registered as a business anywhere in the world.
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He also said that he didn’t know where Boisselier, Clonaid’s president and
scientific director, was at the time, but he thought that she might be in
Canada. The Clonaid lab was looking more and more to Bernie Siegel like
a sham organization whose mission was to con desperate couples and
gullible investors out of their money. Clonaid didn’t seem to have an address
or a board of directors, but it did have a legal strategy—to prove that the
Florida court had no jurisdiction over the case, and to have it dropped.

Judge John Frusciante wasn’t happy with the company’s evasions about
how it operated and its possible role in a dependency case. What’s more,
the company was circumventing the court’s ability to proceed any further
with an assessment of the child’s welfare. Without knowing where she was,
the judge couldn’t even determine whether his court had jurisdiction in her
case. He ordered another hearing, and this time he ordered that a Clonaid
officer with firsthand knowledge of the case show up, or the company
would face charges of contempt of court.

The following week, Clonaid’s attorneys filed one motion after another
to try to have the case dismissed, without success. A second hearing took
place on January 29. Again Kaenzig stayed away, but this time Brigitte
Boisselier showed up flanked by Clonaid’s attorneys. When she walked into
the courtroom, all heads turned her way, and she and Bernie locked
eyes. Her manner was smug and defiant. She even seemed to be enjoying
the attention, but Siegel was thinking, “Aha, now I’ve got you, and I’m
going to expose you.”

With Boisselier at last on the stand, Bernie asked her the location of
the baby.

“I refuse to answer,” was her reply. He repeated the question several
times, and each time she said, “I refuse to answer.”

Finally, Judge Frusciante lost his patience and ordered her to answer
the question.

“She’s in Israel,” was all Boisselier would say.
Bernie asked her where Clonaid’s lab was and where the supposed

cloning took place, and this time the Clonaid attorneys objected. They
made their case that the Florida court had no jurisdiction over the child
because she was not born in Florida, nor had she ever been to the state.
In the end, the judge had to dismiss the case, but he did so with reluctance.
“I congratulate you on your resourcefulness,” he told Bernie, “but there’s
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nothing more this court can do. If you want to go to Israel, you can pursue
the case there.”

This was the end of the Florida legal chapter, but it was the beginning
of a much greater journey. Once Clonaid refused to allow genetic tests to
prove that the child was a clone, their credibility was more or less
destroyed. The organization still exists and claims to have relocated its
“laboratory” to outside the United States. This was done after the U.S.
Food and Drug Administration, while investigating the company’s claims,
found that their original laboratory was no more than a rented room in an
abandoned West Virginia schoolhouse. Since relocating their lab to a secret
location, they have made claims of cloning even more children, a feat that
no reputable scientist has ever come close to. The organization remains as
shadowy and elusive as ever. I once asked Bernie Siegel if he was ever actu-
ally in the same room with the group’s leader, Raël. He said, “No, and it’s
a good thing, you know. His followers think an invisible UFO hovers
around him all the time, and it might have zapped me.”

As outrageous as the Raëlian case was, it was only a prelude to the real
story. Its lasting influence was to pique Siegel’s interest in the issue of stem cell
research and therapeutic cloning. The more he learned about the disease-
curing potential of therapeutic cloning, and the huge array of diseases it could
treat, the more a fascinating, multifaceted story unfolded before his eyes. He
looked up the work of the world’s foremost scientific authorities, including Ian
Wilmut at the Roslin Institute in Edinburgh, Scotland and Rudolf Jaenisch at
the Massachusetts Institute of Technology. The scientists he encountered uni-
versally thanked him for exposing the Raëlian scam, and soon he learned just
how damaging such a fiasco could be to legitimate research. As he delved
deeper into the issue, he also learned about the massive campaign of right-to-
life groups to spread misinformation about therapeutic cloning.

A large array of these groups were actively working to confuse the issue
with reproductive cloning, and the conservative politicians they supported
were pushing, and in many cases, passing, blunt-instrument anti-cloning
laws that would strike down legitimate medical research. What’s more, in
the United States, there was essentially no national legislation to regulate
either kind of cloning—reproductive cloning or cellular research cloning,
never mind laws to protect the rights of cloned people (should they exist).
It was a wide-open legal frontier, where almost anything that happened
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would be a first-ever precedent with the potential to change the course of
history.

In fact, the deeper one digs into the cloning issue, the more compli-
cated it becomes. Animal reproductive cloning is being undertaken in
many countries, and there is no international law in place to ban that
practice from carrying over into human experimentation, or even to set
guidelines. In 2003, however, there were two competing international
treaties concerning cloning that were being floated at the United Nations.
A treaty that had been introduced by Costa Rica sought to ban all cloning
worldwide. This treaty, which was being heavily promoted by the Bush
administration and by American pro-life organizations, made no distinc-
tion between the cloning of babies and the therapeutic cloning of cells. The
Costa Rican treaty was supported by about 50 Catholic and, mostly,
developing nations, many of which depended on economic aid from the
United States.

However, there was a competing treaty that had been introduced by
Belgium and was supported by Britain, France, Germany, Japan, Russia,
China, and most of the industrialized world. The Belgian treaty, as it was
named, called for a worldwide ban on reproductive cloning, but sought to
allow each individual nation to decide for itself whether to allow therapeu-
tic cloning for the development of stem cell treatments.

These two treaties were on the table at the U.N. for two years without
ever coming to a vote, and for a while it looked as though the issue was at an
impasse. However, in 2003, proponents of the Costa Rican treaty were lob-
bying members of the General Assembly—those who would cast their coun-
try’s votes—and lobbying hard. Siegel described the situation to me later as
one of unilateral pressures on the voters. “Right-to-life groups were bom-
barding delegates with pictures of aborted fetuses and the like,” he said,
regardless of the fact that therapeutic cloning has nothing to do with abor-
tion. They were doing everything possible to try to equate the blastocysts cre-
ated by therapeutic cloning with babies being aborted. To make matters
worse, President Bush threw all the influence of the American presidency
behind the Costa Rican treaty. In several speeches made in 2002 and 2003,
he had already called for a ban on “all forms of cloning.” In his 2002 State of
the Union address, he told the nation, “As we seek to improve human life, we
must always preserve human dignity. And therefore, we must prevent
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human cloning before it starts.”1 He made no distinction between the
cloning of an entire person and the cloning of cells. He also made his posi-
tion known to the delegates of the U.N. by having administration officials
formally circulate a statement in which the United States called for the rat-
ification of the Costa Rican treaty.2

The Vatican also circulated its position papers to the U.N. and enlisted
its own delegate, Archbishop Celestino Migliore, to deliver a speech to the
General Assembly in which therapeutic cloning was likened to murder.
The archbishop went so far as to say that, “The early human embryo, not
yet implanted into a womb, is nonetheless a human individual, with
a human life, and evolving as an autonomous organism [the emphasis is
mine] toward its full development. Destroying the embryo results in a
deliberate suppression of an innocent human life.”3 I’ll return to the issues
raised by this statement in a later chapter, because so much of it is open to
argument, but when I first learned about this, I could hardly believe that
the archbishop used the word “autonomous” to describe a pre-implantation
cloned embryo. One can only assume that the inclusion of that word was
an oversight, and not a belief on his part that the microscopic clump of
undifferentiated cells that makes up the cloned blastocyst could have any
life independent of being implanted in a womb. At any rate, the Vatican
made its point to the U.N. General Assembly.

Another pro-life group, the Family Research Council, presented
David Prentice, the senior fellow of their organization whom I mentioned
earlier, to the U.N. Legal Committee as a member of the Costa Rican
delegation. It’s not clear how this American citizen suddenly became a part
of a foreign delegation, but having him presented as such enabled him
to address the influential committee with a speech calling for a ban on all
cloning, including research cloning. The Family Research Council
describes Prentice as “an internationally recognized expert on stem cell
research and cloning.” However, what he is truly recognized for is not his
scientific expertise, but his ideological opposition to all embryonic stem
cell research, including therapeutic cloning. He is one of the right wing’s
most valuable anti-science scientists, and he was allowed to go before the
U.N. Legal Committee and argue for the passage of the Costa Rican treaty.

As Bernie Siegel followed the U.N. story, he was struck by how
unjustly one-sided the lobbying was concerning the passage of cloning
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legislation. With the anti-research groups so well organized and vocal, and
with the deep pockets of the Catholic Church and groups like the Family
Research Council, there was a chorus of voices passionately defending the
“rights” of the cloned embryo. Where were the voices defending the rights
of living, sentient people, who were suffering from diabetes, heart disease,
Parkinson’s, cancer, and MS, for whom the research represented their best
hope of a cure? Bernie thought that the millions of patients—perhaps over
a billion worldwide—who had the greatest stake in the outcome of the
U.N. action, the scientists who were in the best position to judge the
nature of the research and the mainstream religious community needed to
have a voice at the U.N. as well. But how? Here you were talking about a
“constituency” that was fragmented, unorganized, untapped. Not only did
they need to be united in the effort, someone needed to open doors at the
U.N. and provide a way for them to be heard.

Siegel soon realized that, the way things were going, a worldwide ban
on some of the world’s most promising biomedical research was going to
be decided on the basis of an emotional campaign waged by groups that
were only using the issue as a stand-in for abortion. This was a problem of
literally global proportions, but as Siegel explained, “Lawyers are paid to
solve problems. So I started asking myself, what would it take to solve
the problem?” In addition to linking therapeutic cloning to abortion, the
opponents of stem cell research were also disingenuously linking it to
reproductive cloning as a way to create a panic among the delegates to ban
all cloning. Soon it became apparent that a very helpful first step to getting
some reasonable regulations in place would be to separate the two types of
cloning. One way to do this, and to slow down the rush to shut down
promising research before it had even begun, was to enact a law that
banned only reproductive cloning. Therapeutic cloning could then be
handled under a separate regulation, clearly delineated and considered for
what it is—vital medical research.

By then, though, Siegel realized what a powerful anti-research coali-
tion he was up against. It would not be easy to divert the broad rush of
events that all seemed to be leading toward the ratification of the Costa
Rican treaty. He told his wife that he wanted to take 90 days off from his
law practice in order to focus on the problem. Then he immersed himself
in international law and the inner workings of the U.N.
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After completing a considerable amount of research, he came up with
a simple plan. He would file a petition with the U.N.’s International Court
of Justice, otherwise known as the World Court, asking them to issue an
advisory opinion that reproductive cloning violates human rights and is
therefore a violation of international law. It would be only the second time
that a nongovernmental organization petitioned for an advisory opinion
from the World Court. The first time was in 1994, when the World Court
was asked to provide an opinion on whether the use of, or the threat of the
use of, nuclear weapons is ever legal under international law. It took two
years and the coordination of a colossal international network of individu-
als and organizations to bring about the decision. But in 1996, from its
headquarters in The Hague, the World Court issued the opinion that there
is no legal justification for the threat or the use of nuclear weapons, and
that indeed all nations have a legal obligation to enter into negotiations
that will lead to their elimination.4

Even though the World Court does not have the means to enforce
such a ruling, the weighing in of this world body, which represents a
majority of the world’s nations, carries enormous moral weight. It influ-
ences the policies of many nations, and a ruling by the court forever
remains as the international legal standard. The nuclear arms decision was
a stunning example of how a modern grassroots initiative could actually
overrule the world’s most powerful governments and have the rights of
common people recognized by the highest court on earth.

When Bernie reviewed this case, it became clear to him that if a coalition
of nongovernmental organizations could push for, and obtain, a statement
on nuclear weapons, why couldn’t it be done with cloning? A ruling that
reproductive cloning is a violation of international law would seriously dam-
age the ability of research opponents to confuse it with therapeutic cloning.
He drafted a petition, and then he started reaching out to the various con-
stituents who would have an interest in cloning legislation. This included
patient groups and healthcare nonprofits, bioethicists and legal scholars, and
scientists in the field. He wanted to know from the most knowledgeable sci-
entists where they stood on the proposed cloning legislation, so he decided
to look up the biggest names in animal cloning and in stem cell research.

He spoke with Rudolf Jaenisch, one of America’s most prominent stem
cell researchers, then Ian Wilmut, asking them if they would support a ban
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on human reproductive cloning. They heartily agreed that it should be
categorically banned. Even if there were no objections to the idea of
violating human uniqueness, they said, the medical problems demon-
strated in all cloned animals were currently insurmountable. At least with
any of the techniques that are known today, the attempted cloning of a
human baby would be a crime against humanity. On the other hand, they
also felt strongly that therapeutic cloning to obtain patient-matched
embryonic stem cells was far too promising to be ignored. To thoughtlessly
ban it at the same time would be a tragedy. Both scientists gladly endorsed
Siegel’s efforts at the U.N. What’s more, they helped him make contact
with the world’s top scientific authorities on stem cell research and cloning.
He got in touch with all of them, and there wasn’t a single dissenting opin-
ion: Therapeutic cloning should remain legal while human reproductive
cloning should be banned.

Soon Siegel had some of the world’s foremost stem cell scientists on the
advisory board of a nascent organization he was calling the Human Cloning
Policy Institute. John Gearhart at Johns Hopkins, Larry Goldstein at the
University of California in San Diego, and Douglas Melton at Harvard were
among them. Next, he began recruiting legal and bioethical scholars to a
human rights legal advisory board. Louis Guenin at Harvard, bioethicist
Laurie Zoloth at Northwestern University, and the retired World Court judge
Christopher Weeramantry were all enlisted to help advise and guide the U.N.
effort.

Finally, Bernie sent the petition he had drafted to Kofi Annan, the
secretary general of the U.N., asking to have it adopted by the General
Assembly and sent to the World Court for consideration. He circulated
copies of the petition among the various missions (the officials from
various countries who serve in advisory roles). Many of the scientists
he had spoken with wrote letters of support, and Bernie went to work
connecting the dots between a myriad of patient-advocate groups who
could also endorse the effort. He contacted groups like the Parkinson’s
Action Network, the Christopher Reeve Paralysis Foundation (now the
Christopher Reeve Foundation), and newborn groups like the Stem Cell
Action Network (SCAN). The number of independent organizations rep-
resenting people with the broad array of disorders that could be amenable
to genetically matched cellular transplants was in the hundreds. The small
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foundations advocating for research for children’s neurological disorders,
kidney disease, or multiple sclerosis, for example, had little power working
in isolation. But if they could be united into a single, unanimous voice,
each one could multiply its influence exponentially.

Through reaching out to the patient-advocate groups, Siegel met
countless people who were struggling to live with crippling conditions.
Some of them knew that they would die before research provided them
with an answer, but they chose to spend the time they had left fighting for
the cures that would save others. Through meeting people like Idelle
Datlof of SCAN, who is confined to a wheelchair because of multiple scle-
rosis, Steve Meyer, an extraordinarily committed Tennessee activist who is
in a race against early-onset diabetes, and Sabrina Cohen, a young woman
from Miami who has been a quadriplegic since the age of 14 because of a
car crash, faces were put to the conditions that the anti-research activists so
pointedly ignore. Bernie, a cancer survivor himself, became increasingly
angry about the deceptive hype that was holding up the research that might
cure some of the terrible diseases that so inexorably ruin and prematurely
end human lives.

By then it was the summer of 2003. Siegel’s 90-day hiatus from his law
practice had long expired, but he was more passionately driven than he had
ever been in his life. “I was at a crossroads,” he says. “I thought, I can
return to my law practice, or I can do something to benefit mankind. I was
a driven person, convinced that I could do something to make a differ-
ence.” This time he decided to devote the next year to fighting any U.N.
actions that would have a chilling effect on stem cell research worldwide.
Sheryl Siegel saw the importance of what he was doing and supported him
despite the fact that his decision would have a major financial impact on
their family. By then she was accompanying Bernie on what had become a
daily roller coaster ride, with a future that was now a complete unknown.

As the fall approached, the Costa Rican delegation started pushing for an
October vote on their cloning treaty. The push for a vote was vigorously
backed by the Bush administration, which beefed up its stealth campaign to
elicit the votes it wanted. Bernie learned from his contacts at the U.N. that the
administration was even threatening to withhold U.S. aid to some less devel-
oped countries if they failed to vote for the Costa Rican treaty. It was clear that
the Bush administration’s leverage over the poor countries could easily add up
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to a victory, and Bernie knew he had to do something quickly to mobilize the
other side.

The few weeks in the run-up to the October vote on the cloning treaty
was one of the most frantic periods of Bernie Siegel’s life. Every day, he got
up at 5:00 A.M. and worked until late into the evening to notify everyone
he could think of that it was time to take action. He spent countless hours
on the phone calling the U.N. missions, speaking to diplomats, and asking
them to reject the Costa Rican treaty and allow the individual nations to
decide for themselves on the issue of therapeutic cloning. He e-mailed
every constituent group he could think of and had his scientific board, the
patient groups, and activists send letters and faxes to the U.N., urging
them to keep therapeutic cloning legal.

A major problem in Siegel’s eyes was the fact that the international
media seemed unaware of the upcoming vote and the profound impact it
could have on the average person. The small amount of media attention
that had been given to the matter presented the case as being in a hopeless
stalemate. Reporters seemed unaware that the Bush administration was
hell-bent on passing a treaty that would ban therapeutic cloning world-
wide, regardless of the effect this would have on millions of desperately sick
people.

Siegel issued a press release alerting the media to the impending vote,
and the chilling effect that the Costa Rican treaty would have on legitimate
biomedical research. He asked the patient groups to weigh in by issuing
their own press releases, and many of them did so. The patient-advocates
from around the country immediately jumped in to help. They under-
stood how critical it was for the delegates to hear their side of the story, but
without Bernie’s lead on how and when to contact the U.N., millions of
American patients would have had no voice concerning the vote.

He contacted the Coalition for the Advancement of Medical Research
(CAMR), the pro-research umbrella organization of universities, medical
associations, and patient groups in Washington, and asked for their help.
These groups are not generally focused on the proceedings of the U.N.
But CAMR’s then-president, Michael Mangianello, recognized how
the far-reaching effects of the Costa Rican treaty could influence the votes
of Washington politicians who would be dealing with similar bills in the
U.S. Congress and the Senate. He urged the approximately 90 member
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organizations of CAMR to call, fax, and e-mail the U.N., stating their
organization’s position on the importance of banning reproductive cloning
but keeping vital research legal.

At the same time that the pro-research community was making its
voice heard, pro-life groups stepped up their lobbying efforts with the
General Assembly, equating therapeutic cloning with abortion and mur-
der. Insiders at the U.N. were telling Siegel that, although the strong-arm
tactics of the Bush administration and the pro-life groups had initially pre-
dicted an easy win for the Costa Rican treaty, the delegates were now pay-
ing attention to the pleas of the patient groups and health organizations.
Only a few days before the vote, it appeared that the outcome was going to
be very, very close. Finally, with multiple patient organizations issuing
press releases alerting the world about the upcoming vote, the press took
notice. Two days before the October vote, both Reuters and the Associated
Press released stories about it on the news wire, and this got the attention
of newspaper reporters in the United States and other countries.

On the day of the vote, Siegel was sitting in front of his computer in
Florida, in a state of almost intolerable suspense when calls started coming
in from U.N. delegates who had taken him into their confidence. The
General Assembly had decided that the issue of cloning, which had seemed
like an open and shut case, deserved more careful consideration than it had
received. They decided to put the vote off for the next two years. Clearly,
the activist community had raised enough doubts about the merits of the
Costa Rican treaty to prevent its passage, but the decision was carried by a
razor-sharp margin: The decision to postpone was won by a single vote.5

Bernie later told me that staving off what had seemed like the
inevitable passage of the chilling international treaty was the crowning
achievement of his life. “That was the real beginning of the stem cell
research grassroots community,” he said. “On that day, the tail wagged the
dog.” But there were no illusions that the stem cell wars were over. If any-
thing, it was obvious that the fight to allow embryonic stem cell research
to go forward was going to be a long-term struggle. “The foes of the
research have taken this up as a proxy for the abortion debate worldwide,
but the research that’s at stake represents a paradigm-shift that will impact
our lives like nothing else. The U.N. battle has just been the first battle for
the hearts, minds and souls of the 21st century.”
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As many pro-stem cell groups feared, with continued pressure from the
Bush administration, the cloning issue came up again in the fall of 2004.
Those who had been lobbying to pass the Costa Rican treaty didn’t want
to lose momentum in their fight for a worldwide ban by waiting another
year for a vote. But this time, the research advocates saw the assault com-
ing. The stem cell research activist community, due in large part to Bernie’s
efforts, had been united behind a common cause.

Earlier, in June 2004, Bernie’s growing organization, which had by
now been renamed the Genetics Policy Institute, partnered with the Stem
Cell Action Network (an affiliation of patients and other volunteers) to
host a meeting of nationwide stem cell research activists in California. It
was the first time that grassroots activists (most of them patients or the
loved ones of patients) from throughout the country gathered together to
learn from scientists, bioethicists and theologians, biotech leaders, and
other seasoned activists about how to promote their cause on the local,
state, national, and now international level. I was at the groundbreaking
conference, where I first met Bernie Siegel face-to-face. I’m sure the oppo-
sition would like to characterize the activists at the meeting as baby-killing
monsters (and they frequently do), but these people were ordinary
Americans whose lives had been fractured by the random strike of some
terrible disease or catastrophic injury. However, the energy and hope gen-
erated by the hundreds of activists at that meeting, some of whom were
laboring away virtually alone in their communities, was electrifying. Many
of them were starting to learn for the first time how individuals can organ-
ize, take action, and make their voices heard.

Since then, the Genetics Policy Institute has become involved in many
more initiatives to promote public policy that supports stem cell research.
Bernie Siegel is now an internationally sought-after speaker because of his
unique knowledge of the U.N. and his experience in bringing diverse
groups of people together. The network of individuals and activists that
GPI engages to help stop anti-research legislation continues to grow, along
with the number of state initiatives aimed at promoting stem cell research.
Only recently, Bernie remarked to me that the unlikely victory in 2003,
qualified though it was, followed by that first meeting in Berkeley, “felt like
the beginning of a new civil rights movement.”
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As for the Costa Rican treaty at the U.N., in October 2004, the
General Assembly decided to delay the vote once again.6 The battle raged
on until the fall of 2005, when finally, the Bush administration abandoned
the hope of a worldwide treaty banning both types of cloning. Instead,
they called for a nonbinding declaration, calling for all nations to desist
from allowing “human cloning” whenever it is “incompatible with human
dignity.” In a sparsely attended session of the General Assembly, with fewer
than half of the delegates voting, the declaration was approved.7 This
watered-down statement was ambiguous enough for both sides to claim
victory, but to the relief of the scientific and patient communities, it meant
that for now at least, the threat of a worldwide ban on therapeutic cloning
was defeated. However, the battle to keep research cloning legal at the
national level continues in the United States and in several other countries
as well. Ironically, as of this writing, there is still no international law to
ban human reproductive cloning. Patients are still fighting for their lives,
and those who want to ban the research still believe they are fighting for
God. Like an irresistible force meeting an impenetrable object, it isn’t likely
that either side will back down any time soon. In the next chapter, I’ll show
how, in Washington, DC, these issues have been exploited in a real-life
political theatre of the absurd.
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chapter six

political spin and 
the weapons of mass

distraction

I just don’t see how we can turn our backs on this. We have lost so much time
already. I just really can’t bear to lose any more.

—Nancy Reagan

Before long, we’ll be harvesting body parts from fully formed people.

—Pat Robertson, televangelist

Politics is more difficult than physics.

—Albert Einstein

Those of us who are lucky enough to be able-bodied can’t imagine the
struggles encountered every day by the paralyzed. For Susan Fajt, a para-
plegic, something as simple as a pebble on the sidewalk or a six-inch curb
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can be transformed into a major obstacle. Fajt has been in a wheelchair
since 2001, when she was a passenger in a car driven by her then-fiancé
(who I’ll call Steve), on a stretch of road in Oklahoma. Steve lost control of
the car, which flipped at high speed, resulting in a crash that, by Susan’s
account, should have killed them both.

Instead, Susan was pulled out of the wreck with a broken jaw, some
fractured ribs, multiple cuts from the glass of the shattered windshield, and
her back broken in two places. She doesn’t remember being rescued by
paramedics; she has only the nightmarish memory of waking up in the
hospital trapped in a body with no feeling or movement below the chest.
In the beginning, it seemed that Steve was in even worse shape. A severe
brain injury had plunged him deep into a coma, where he remained for the
next two months. When he awoke, he couldn’t walk, talk, or do anything
to care for himself. For Susan, it took a while for the double shock to sink
in that she had lost both her own life as she knew it, and possibly also the
man she loved. The beautiful, intelligent 24-year-old went from having a
bright future laid out before her to trying to piece together a life that had
been shattered into a million pieces.

As dire as her situation was, Susan was more fortunate than many
people who find themselves suddenly paralyzed by a spinal cord injury. She
had a supportive family with the means to seek out every available therapy
that might help her. Even so, her alternatives were extremely limited, and
none of them offered her the hope of ever walking away from the wheel-
chair that was now her only means of mobility.

Although her doctors gave her no hope that she would ever walk again,
they told her that physical rehabilitation would be critical in order for her
to achieve the highest level of functioning possible given the nature of her
injury. If she had any capacity for regaining any movement or sensation
below the chest, the therapy would maximize her chances. A range of
exercises would help strengthen parts of her body, such as her arms and
shoulders, which she would have to rely more heavily on. Having the
immobilized parts of her body moved and stretched by therapists would
help to stave off muscle contractions and advanced atrophy. And she
would have to push herself mercilessly to learn to do things, like standing,
that she formerly never gave a thought to. Once she was ready to begin
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rehabilitation, she searched out the best centers and ended up at a Houston
clinic that was rated as one of the best in the country.

The therapists in Houston started her on the standard regimen for
paraplegics, but Susan wasn’t ready to resign herself to measuring improve-
ment in tiny increments; what she wanted was to walk again, even if it was
with assistance. The doctor there told her that she would never be able to
walk, even with leg braces, but a part of her just couldn’t accept this
depressing prognosis. She kept looking for a better answer. She didn’t
expect to get up and run a marathon, but she desperately wanted to over-
come at least some of her total dependence on the wheelchair.

Susan searched intrepidly for help. Over the next two and a half years,
she continued to try various therapies, visiting one clinic after another in
search of a program that would help her. She also searched out, and tried,
less conventional treatments like massage therapy and acupuncture. But the
small improvements always came in baby steps and were agonizingly slow to
materialize. By 2003, her relationship with Steve had ended, and she was
living in Austin, Texas, with her parents. As fate would have it, Steve’s
condition had improved dramatically. He was able to walk, to talk, and to
live with a minimum of assistance, while Susan remained confined to a
wheelchair.

One day, while searching the Internet, she learned about an experi-
mental treatment being given to spinal cord patients by Dr. Carlos Lima at
Hospital Egaz Moniz in Lisbon, Portugal. The treatment, which was not
available in the United States, was said to involve harvesting adult stem
cells from the patient’s nose and transplanting them into their spinal cords
at the site of their injury. Dr. Lima, a neuropathologist, claimed that the
stem cells found in the olfactory tissue formed new nerve cells that
“patched over” lesions in the spine. He didn’t promise a complete cure for
paralysis, but the procedure, which had been performed on only a few
patients, sounded more promising than any alternative that Susan could
find in the United States or anywhere else.

Intrigued by this development, Susan read about patients who had
received Dr. Lima’s treatment. Some of them reported that they had
regained some sensation and muscle control below the sites of their spinal
cord injuries, something that none of Susan’s American doctors even
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thought possible. She thought it over. She knew she was taking a risk
having a procedure done in a foreign country where the research protocols
might be far less strict than in the United States. But if all she got from the
treatment was voluntary bladder control, it would mean a lot to her.
So she became the third American to fly to Portugal to try the new
procedure.

Today, she recalls how outdated and ill-equipped the hospital in
Lisbon was by American standards. However, when Dr. Lima sat down
and talked with Susan in his office, he seemed confident that his treatment
would take her well beyond the point that any of the traditional therapies
would take her. He seemed to really believe not only that his experimental
therapy could patch up injured spinal cords, but that he would have Susan
walking again. However, he told her that the healing process took a long
time and that she may not see any improvement for up to two years fol-
lowing the surgery. During that time, she would have to continue her
physical rehabilitation therapy nonstop. It would be a long road, but Susan
was hopeful. She decided it was worth a try.

Fajt underwent two surgeries at the hospital in Portugal. The first one
removed about a quarter of her olfactory tissue, which covers an area about
one inch long in the upper nasal cavity. This specialized tissue, which
enables us to smell, contains a mix of different cell types, and some are
thought to be neural stem cells, which give rise to neurons and other nerve
cells. The olfactory tissue is believed to have greater-than-average regener-
ative ability. Its progenitor cells (the stem cells), in addition to stimulating
the birth of new nerve cells, are thought to secrete neuronal growth factors
that can help to heal damaged nerve tissue like the damaged tissue in
Susan’s spinal cord. Still other cells residing in this tissue are remyelinating
olfactory ensheathing cells, which insulate nerve fibers and facilitate com-
munications between nerve cells. Dr. Lima’s theory is that, after being
transplanted into the patient’s body, the tissue can create a close proximity
to spinal cord tissue, with its numerous cell types, with no danger of rejec-
tion because it comes from the patient herself.

After Susan’s olfactory tissue was removed, Dr. Lima sliced it into tiny
pieces. He didn’t attempt to isolate the cell types or multiply the stem cells
in culture (a step that is generally used in adult stem cell transplants).
Instead, he hoped that the chopped-up tissue would take its cues from the
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surrounding tissue in Susan’s spinal cord and provide all the necessary cell
types to create functioning nerve tissue.

The second surgery was extremely risky. It involved actually cutting
into the spinal cord at the injury sites. Any mistakes or slips of the scalpel
at this stage could have devastating and permanent consequences.
Dr. Lima removed as much of the scar tissue from the old injuries as
possible, and made small holes or cavities where the scar tissue couldn’t be
removed. The tiny pieces of olfactory tissue were implanted into the cavi-
ties created in the spinal cord. The membrane covering the spinal cord was
closed up, the incision in Susan’s back was sewn up, and the surgery was
finished. Soon she was on her way back to the United States, to keep up a
grueling physical therapy regimen and to wait for new, functional tissue to
grow in her spinal cord.

The treatment Susan received was not cheap and it was not covered by
insurance. She paid a Detroit clinic that coordinated the process $75,000
out of her own pocket. But most crushing of all is the fact that almost three
years after the surgeries and continued physical therapy, her progress has
been far less than what she expected.

There has been some improvement. She has regained some of the sen-
sation in her lower body, has better bladder control, and has some volun-
tary movement of the muscles in her thighs. With the help of leg braces
and a walker, she can now stand for short periods and even take a few steps.
But in her day-to-day life, she is still completely dependent on a wheel-
chair. It’s also impossible to sort out at this point to what extent, if at all,
the cellular therapy performed by Dr. Lima is responsible for her modest
improvement. Some of her improvement could be due to the removal of
the scar tissue and the resulting decompression of her spinal cord. And
without a doubt, her youth and her unflagging dedication to the rigors of
physical therapy have also played a role. She still works out for two to three
hours a day on a machine that she and her father invented just for para-
plegics, to maximize the benefits of therapy.

But in spite of the gains she has made, the cellular therapy has far from
lived up to her expectations. She no longer believes that the cells Dr. Lima
transplanted into her spine were stem cells, because the expected regrowth
of nerve tissue does not appear to have happened, or at least it happened
on such a tiny scale that it has had little functional effect. “I’m still
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paralyzed,” she told me when I spoke with her in late 2005. Of the treat-
ment she received in Portugal, she told me, “In no way, shape or form is
this a cure for paralysis.”

Susan has since talked with other patients who were treated by
Dr. Lima and found that their improvements were also minimal, and
hard to pinpoint to the cellular transplants. Because Dr. Lima has
never published his results in any science journal, it’s hard to draw any
conclusions about whether his patients have even acquired new nerve tis-
sue or how functional that tissue is. All anyone has to go on is the
anecdotal experiences of the patients, but so far no one seems to have
been miraculously cured of paralysis. Susan now thinks that the clinical
trials in Portugal should be halted until someone comes up with a better
protocol and better results to justify the cost to the patients. “People are
selling their houses to go to Portugal to do this,” she says. “And it isn’t
worth it.”

Susan’s journey didn’t end with a disappointing attempt at a cure that
left her $75,000 poorer—far from it. To her dismay, the fact that she trav-
eled overseas to receive the experimental adult stem cell treatment has
made her into a kind of poster child for many right-to-life groups, who
have exploited her story in articles and postings all over the Internet. These
articles grossly exaggerate the benefits she received from the transplant in
order to buttress their case that adult stem cells can replace embryonic
ones. But in her opinion, the most exploitative treatment of all came from
a conservative congressman from Florida.

In July 2004, one year after her treatment in Portugal, Susan was asked
to testify at a Senate hearing on stem cell research in Washington, DC. At
the hearing, which was chaired by Senator Sam Brownback of Kansas, she
told a roomful of senators about her treatment and credited some of her
improvement to the treatment she’d received in Portugal. She also made it
clear that she was a long way from being cured. She made a plea for
increased funding of all kinds of spinal cord research, and for the govern-
ment to subsidize rehabilitation services for the paralyzed. Fajt, who is in
favor of all kinds of stem cell research, had no idea that her appearance at
the hearing meant that her experimental treatment was going to be hailed
as an astonishing cure and used as an argument against federal funding for
embryonic stem cell research.
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Immediately after the hearing, a woman approached Susan and asked if
she could take a photograph of her next to a man she didn’t recognize. The
man happened to be Dave Weldon, a Republican Congressman from
Florida. Not only did this woman want a picture, but she and Weldon
insisted on having Susan stand up for it, which Susan thought was a pushy
and inconsiderate request. It’s no easy feat for her to be lifted out of her
wheelchair and stand, even with leg braces and a walker. At first she
declined. “It just wasn’t the time or the place for it,” she told me when
I talked with her, “but they absolutely insisted that I stand up for the
picture.” Finally, she gave in, but something about the situation didn’t feel
right. Susan had this to say about Congressman Weldon: “He was very cold.
I did not like that man. Something was definitely wrong—now I know he
was using me to harm my cause.”

The last impression was confirmed later, and only by chance. In
May 2005, Fajt turned on the evening news from her home in Austin.
A story came on about the debates in Congress concerning the passage of
HR 810—the bill to modestly expand federal funding of embryonic stem
cell research. To her disbelief, Fajt saw Congressman Weldon holding up a
poster-sized photo of her “standing” next to him. The bottom of the pic-
ture was so dark that her leg braces vanished into the shadows. Anyone
looking at the photo could easily believe Susan was standing and perhaps
walking with no more assistance than that of a walker. “When I saw what
he was doing, I almost fell out of my wheelchair,” she said. Even worse,
Weldon was also using her story as highly misconstrued “evidence” that
adult stem cells are already curing patients like her. Using Susan’s name and
face, he told the lawmakers in Congress, as they prepared to vote on the
stem cell research bill, that embryonic stem cell research is both unethical
and unnecessary. “He had used my image, without my permission, to dis-
tort everything I believed and fought for,” Susan told me. “He didn’t just
hurt me, he hurt every person who could benefit from the research.” She
was furious.

She immediately wrote a letter to Weldon demanding that he stop
using her image and asking for an apology, and e-mailed it to him. Weldon
stopped using her photograph, but he never apologized and never
attempted to correct the false impression he had made on the floor of the
House of Representatives that Susan was far more ambulatory than she is.
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As of this writing, he still has a highly misleading story about Susan posted
on his website, titled, “Why Embryo Stem Cell Research is NOT the
Answer.” The text refers to Susan as “previously confined to a wheelchair.”

In reality, Susan is very much confined to a wheelchair, and is frus-
trated that politics are hobbling the science. She wants to see the experi-
ments in which embryonic stem cells were used to reverse paralysis in rats
carried over into humans, and to see this done in the United States so that
American patients don’t have to go overseas to receive treatments. “It’s so
scary that our own government denies us a cure,” she says of the Bush pol-
icy. “They’ve reversed paralysis in rats, but I’m afraid we’re going to be
walking on Mars before people like me walk here on earth. All I want to do
is put my footprints in the sand again. How can these politicians allow
needless suffering because they care more about cells in a dish than they do
about people like me?”

Since Susan’s brush with the cynical politics of the far right wing, the
political grandstanding over stem cell research has become even more
extreme. One strategy of the anti-embryonic stem cell activists has been to
try to convince the public that adult stem cells are a medical panacea, as
was done in Susan’s case. Another tactic has been to cast embryonic stem
cell research in the most diabolical, and baroquely embellished, light
imaginable.

In May 2005, Senator Sam Brownback reintroduced in the Senate his
Human Cloning Prohibition Act, the infamous bill I highlighted in chap-
ter four. He held a press conference the same day in the Senate Dirksen
Building, one of the enormous, labyrinthine buildings that form a cluster
in the heart of Washington, DC, known as Capitol Hill. I attended the
conference in order to stay abreast of the latest legislative developments
that could affect stem cell research.

When I slipped into the room where the press conference was being
held, it had already started. Mr. Brownback, a pale, young-looking senator
with impossibly neat, combed-over brown hair, was standing at the front
of the room behind a large podium. The bill’s sponsors in the House of
Representatives, Congressmen Dave Weldon and Bart Stupak from
Michigan, were standing beside him, to show their support of the bill.
Also there to lend their support for the Human Cloning Prohibition
Act was a group of representatives from both ends of the bioconservative
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spectrum. The seemingly ubiquitous David Prentice from the Family
Research Council was there, plus representatives from the National Right
to Life Committee, a liberal environmental group called the International
Center for Technology Assessment, a left-wing anti-biotechnology organi-
zation called Friends of the Earth, and one paralyzed patient in a wheel-
chair. Senator Brownback, ever the strategist, had chosen these speakers to
create the illusion that support for his anti-cloning bill covers a broad
political spectrum, when in fact it is supported only by the extremes at
either ends of the spectrum. There are a few liberal groups that do support
anti-stem cell research legislation in general, but they are few and far in
between; the vast majority of anti-research groups are from the far right
end of the continuum.

The event was clearly scripted from beginning to end. Senator
Brownback announced the reasons why he was reintroducing the bill
(which must be reintroduced each year if no action was taken on it the pre-
vious year). The bill’s supporters took turns at the podium, speaking about
the dangers of therapeutic cloning and why their organizations want it
criminalized. I can only describe these statements as bizarre. One by one,
they painted a picture of an American scientific community so dark and
dystopian that anyone who missed the introductions might think they had
stumbled into a science fiction writer’s workshop—and a markedly twisted
one at that.

As I sat there listening to what these anti-stem cell research activists had
to say, it struck me as utterly surreal that such an imaginative performance
could even transpire within such an official U.S. government setting. What
was being presented to the press were bold-faced fictions, but through the
sheer power of repetition, their purveyors hoped that these myths would be
believed by presumably gullible media and an unsuspecting public.

“There is no difference between therapeutic and reproductive cloning,”
was one often repeated statement. “Embryonic stem cell research has had a
complete lack of results with animals. Most of the experiments have failed,”
was another one. “Placental stem cells and umbilical cord stem cells are
already successfully treating paralysis and Parkinson’s disease.” “Seventeen
patients have now been cured of paralysis with umbilical cord cells.” “If we
allow embryo cloning, it’s just the first step. Scientists will inevitably start to
do in people what they are already doing in animals—letting the embryo
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grow into a fetus so they can harvest the organs.” As the scientific research
shows us, the claims here are grossly inaccurate, but the speculation didn’t
stop there.

“Since it has no hope of curing patients, we have to question the
motivations of those scientists who want to do this cloning,” said one of the
speakers. We didn’t have to wonder about the alleged motivations of
American scientists for long, because presently we were told, “Cloning entails
deliberately creating human beings in order to use their body parts.” These
weren’t just wild slips of the tongue. One of the print handouts at the confer-
ence, from the group Concerned Women for America, an organization whose
stated mission is to bring biblical values to public policy, railed, “Once
scientists get approval for creating, experimenting [sic] and killing the small-
est of cloned humans, their incessant push for no moral boundaries will
extend past the embryo stage to cloned fetuses (unborn babies), then onto
newborns and beyond.”

As time went by, the claims became more shocking and outrageous,
and the image of American scientists entered cartoon-villain territory.
However, the small group of reporters (who presumably should have been
at the riot stage over what they were hearing) sat slumped in their chairs,
quietly taking notes. Finally, one of the speakers delivered his pièce de
résistance: “This is the first time in history,” said the speaker, “where we
would force women to have abortions, if we’re going to fulfill the law.”

It would be easy to laugh at such a performance if it weren’t so sad that
this shameless theatre has come to characterize our national political life.
Senator Brownback and his friends have continued, at every opportunity,
to paint a picture of pure science fiction for the voting public. That pic-
ture is of a dark, lawless world where B-movie-style evil scientists lurk
around every corner, insatiable in their desire to create, experiment on,
and torture small children. They want us to believe that we stand on the
brink of a state of moral pandemonium, where soon, a diabolical U.S.
government will force moms to abort their babies to feed the soulless
machinery of scientific exploitation, while patients are denied cures using
adult stem cells simply because scientists are only interested in cures that
kill innocent babies.

I thought that Senator Brownback’s political sideshow was about as
extreme as anything I could imagine, but there were more sensational
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developments in store during the summer of 2005. Conservatives in
the Senate began discussing at least four new anti-embryonic stem cell
bills, which they are calling “alternatives” bills. These bills propose to
devote government funding specifically for research projects that provide
“alternatives” to the use of embryonic stem cells. The only problem is the
alternatives being proposed range from the scientifically unproven—
“reprogram adult cells and return them to an embryonic state”—to the
confusing, yet deeply unsettling—“use only dead embryos” and “use only
embryos taken from dead people.” This last suggestion was actually made
by a member of Congress to Congresswoman Diana DeGette, as he tried
to talk her out of introducing HR 810. One has to wonder if a member of
Congress actually thinks doctors should start examining dead women to
search for possible embryos that may chance to be sitting in their fallopian
tubes!

Even though alternatives bills are being pushed as solutions, in reality
there is absolutely no need for them—there is no restriction on grants to
fund legitimate research aimed at developing alternative sources of stem
cells. As long as the research has merit and can pass the NIH’s peer-review
process, which is how proposed research projects are approved for funding,
there’s no obstacle to obtaining funding. This is amply illustrated by the
NIH’s expenditure of over $500 million per year on animal stem cell and
human adult stem cell research, much of which is already being used in the
quest to reprogram adult cells into an embryonic state. So where’s the
problem? The alternatives bills, by seeking to fill a void that doesn’t exist,
can be nothing more than political posturing on the part of politicians who
are desperate to appear pro-research while still pacifying their extreme
right-to-life constituencies. This way, senators and congressmen will be
able to point to their votes for these meaningless bills and say to vot-
ers, “See—I’m not anti-stem cell research because I voted for one of these
‘pro-research’ bills.”

One of my strangest brushes with politics since I began making visits
to Capitol Hill is an incident that happened in the summer of 2005 dur-
ing a visit to Virginia Senator George Allen’s office. I went there with two
other members of the Coalition for the Advancement of Medical Research
to brief the senator’s legislative aide on why the medical research and
patient communities want real pro-stem cell research legislation to pass.

pol i t ica l  sp in and the weapons of  mass d istract ion 107

干细胞之家www.stemcell8.cn ←点击进入

http://www.stemcell8.cn


We were welcomed by the aide, a very courteous young man who appeared
to be in his late twenties, who walked us to an inner room with a long con-
ference table. As we seated ourselves, he told us he had just spent all day in
meetings with right-to-life groups, hearing their side of the story on the
“alternatives” bills. He seemed shell-shocked by the meetings, and before
we even got started, he wanted to impress upon us that Senator Allen was
especially concerned about the need to pass a new anti-chimera bill,
another bill introduced by Senator Brownback.

The word “chimera” comes from the name of a fire-breathing monster
in Greek mythology. In mythology, it’s a freakish creature with a lion’s
head, a goat’s body, and the tail of a serpent. In science, however, the term
chimera has a far less spectacular meaning. It simply means an organism
that harbors more than one set of genes. Most cases are research animals
that have received human cells or snippets of DNA to induce them to
develop an animal version of a human disease. A good example is a breed
of mice that has been developed with small amounts of human DNA that
give it a mouse version of Alzheimer’s disease. Scientists are now using
these mice to test new therapies for Alzheimer’s disease. But more to the
point, researchers have started to transplant human stem cells into animals
to see how they work in a living system. The presence of human cells (and
human DNA) in these animals makes them chimeras. This is seen as a crit-
ical step in the research because scientists can’t safely go straight from test-
ing cells in a petri dish to implanting them into people. Chimeras allow
scientists to test for possible adverse effects before transplanting the cells
into humans. But the right-to-life community is now taking up the cru-
sade to stop researchers from being able to do this. Senator Allen’s aide told
us that he was still reeling from his last meeting, where he had heard some
“very disturbing things.”

As we sat around the table, preparing to verse him on the need for
scientists to be able to do therapeutic cloning, he suddenly asked us,
“What do you call those creatures on the evolutionary chart that aren’t
human—they’re still apes, but they’ve just started to stand and walk
upright?” This startling question, which seemed to come from straight out
of the blue, hung in the air for several seconds, before I ventured, “Oh, you
mean homo erectus?” “Right,” he said. “Well, we don’t want any of those.”
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Again there was a stunned silence. No one knew what to make of this. I
even wondered if he was joking, but he brought the issue up two more
times, with perfect seriousness.

For the rest of the day, I couldn’t get this conversation out of my head.
I called Bernie Siegel to tell him about the strange comment, and the first
words out of his mouth were “Planet of the Apes!” Of course. As out-
landish as it was, I realized that this was exactly what the aide was talking
about. Some lobbying group had gotten to this earnest young man and
convinced him that stem cell scientists are careening down the side of a
greased mountain, on their way to the creation of a subhuman race of
ape-men (presumably to serve their human overlords, no less).

All fictions aside, what is one to think about the terrifying scenarios of
scientists harvesting organs from fetuses and even babies, and trying to
create monstrous creature hybrids? Scientists say they are trying to cure
disease, while some politicians and political activists claim they are the
purveyors of absolute evil. How could there be such a radical contrast
between what scientists are saying they want to do and the claims of politi-
cians and right-to-life activists? In chapter three, I provided a snapshot of
what the real research consists of, along with the thoughts of some of the
scientists who are doing it. Many people wonder how it has come to be
that the actual science has been largely drowned out by the political spin
that opponents have applied to it.

To some extent, the situation can be more easily understood if we take
into consideration the vast cultural differences between scientists and politi-
cians, and how these differences have contributed to the crippling stalemate
we now find ourselves in. A lot of the problems in public perception of
the research can be attributed to the immense disparity in the language of
science and the language of politics. Scientists tend to express themselves in
an understated way, a style which is ingrained in scientific culture, where
the prevailing attitude is one of trained skepticism. If a scientist overreaches
and makes unfounded claims about her research, the mistake is very likely
to be discovered by other scientists, and her loss of credibility could be dev-
astating. When a researcher is seen by her peers as being less than credible,
not only is it an embarrassment, but the loss of reputation can end a prom-
ising career and derail many years of hard work.
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We should also keep in mind that science is a mode of inquiry, not
set of scriptures or even an encyclopedia of absolute truths. Even accepted
facts will be tested again and again. The conclusions of any research
effort are not accepted as fact until they have been duplicated and veri-
fied by others. As Einstein once said so eloquently—if scientists knew
what they were doing, they wouldn’t call it research. Generally speaking,
while it is far from true that scientists are incapable of making false or
exaggerated claims, science is a self-correcting enterprise. When your
work is being published and scrutinized by your colleagues (and competi-
tors), it is very likely that mistakes will be discovered. When scientists are
interviewed by journalists, it behooves them to express themselves very
carefully, sticking only to the facts. But this conservative communica-
tions style doesn’t grab many headlines in a media environment that
often focuses on sensationalism. The careful, reasoned style that
works with the peer-review boards of scientific journals can easily be
drowned out by the more splashy tones of the nightly TV news and the
local newspaper.

The language of political activism, on the other hand, especially
among today’s right- and left-wing extremists, is often red in tooth and
claw. A verbal campaign of shock and awe can make or break a political
campaign. It begins with unabashed dogma and proceeds to exaggeration,
hyperbole, and drama. Unfortunately, emotionalism is the currency of
today’s politics. Getting the facts right takes a backseat to inciting a strong
emotional reaction that will grab headlines and garner votes. Political
extremists rarely acknowledge nuances, and there are certainly no shades of
gray in the stark, black-and-white world of pro-life activists and left-wing
extremists. The only things that matter are the absolutes, because, in the
end, they are often what motivate people to take action.

No one understands this better than Sam Brownback. The content of
his Human Cloning Prohibition Act is appalling to most Americans when
they understand what he’s really proposing. The senator probably knows
that he can count on his social-conservative base to support him, but he
also needs to get the bill approved by more moderate Republicans and the
Democrats in the Senate. If he can overwhelm people’s minds with terrifying
images of dismembered babies, hopefully that will drown out the fact that
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his bill would put doctors and patients in jail and places a higher priority
on microscopic cells in a lab dish than on suffering patients.

Anti-research activists have been claiming for several years now that
there are scientific disagreements about the relative potential of adult stem
cells versus embryonic stem cells. This is simply not true. The disagree-
ment is not among scientists about what lines of stem cell research have the
most potential. The vast majority of scientists see both types of research as
complementary and believe that research into all types of cells should be
pursued. The disagreement is really one of political and religious ideology.
It is between those who believe that all kinds of stem cell research, includ-
ing embryonic stem cell research, should be pursued, and those who think
that only adult stem cell research should be conducted.

Many Americans have been confused by those who object to embry-
onic stem cell research on moral and ethical grounds professing, as
Congressman Weldon does, that there are scientific reasons not to pursue
it. A handful of scientists, such as Prentice at the Family Research Council
and Jean Paduzzi, of the University of Alabama and the right-to-life organ-
ization Do No Harm, are clearly individuals who object to embryonic stem
cell research for ethical reasons. They are regularly pitched to media outlets
and appear at government hearings as “concerned scientists,” but make no
mistake about it: They perform this role in the service of right-to-life
political action groups.

So what about the aforementioned “alternatives” bills that have been
proposed by U.S. senators as possible ways to sidestep the use of embryos
as sources of stem cells? On June 30, 2005, the Washington Post ran an
article titled, “GOP Probes Non-Destructive Stem Cell Research,” which
outlined the proposed alternatives. Financial support for scientists willing
to research these so-called alternatives has been proposed by Senate
Majority Leader Bill Frist, Senator Rick Santorum, a far-right Republican
from Pennsylvania, and several other conservative senators. The theories
that these politicians have decided need support are based upon some rec-
ommendations that were published in a paper released in May 2005 by
President Bush’s council on bioethics (an advisory body that has been crit-
icized for its ideological tilt toward the extreme right) and supported by the
president himself.
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In the Post article, Senator Frist said, “All of the research you have
there [in the four alternatives] stops short of the creation of an embryo
for experimental purposes, and short of the destruction of an embryo for
experimental purposes. That is the direction I think we should explore.”
The four suggested alternatives for deriving embryonic stem cells are
“altered nuclear transfer,” “nonlethal biopsy,” obtaining stem cells from
technically dead embryos, and inducing adult cells to become the pluripo-
tent “master” cells. All of these theories have some critical scientific stum-
bling blocks, and some of them may not even avoid the ethical objections
of those who oppose embryonic research.

One of the most well-known proposals, offered last year by
Dr. William Hurlbut, a physician as well as a member of the president’s
bioethics council, has been named altered nuclear transfer (or ANT, as he
calls it). This involves using nuclear transfer (or therapeutic cloning) to
create what might be called a “developmentally scrambled” embryo. The
DNA of the donated adult cell would be altered so that a key develop-
mental gene—the “decision-making” gene that drives the organization of
the cells and tissues to create an organism—would be disabled. This criti-
cally altered DNA would be inserted into an egg, and rather than creating
a normal embryo, it would create a chaotic mass of human cells and tis-
sues, from which, (theoretically) an embryonic stem cell line could be
derived. Such masses sometimes occur in the human body in the form of
tumors called teratomas. Teratomas are ghastly, disorganized masses of
cells and tissues, where teeth, bone tissue, and hair can mix with soft organ
tissues in a cancerous growth.

It’s somewhat surprising that this theory has received so much atten-
tion, considering that it has at least two obvious problems, one scientific
and one ethical. From a scientific standpoint, the idea of someday trans-
planting cells lacking such a critical gene into the human body is concern-
ing, to say the least. Genes seldom serve a single purpose and are part of a
complex interplay involving other genes and even the environment. It’s
risky to assume that cells created in such an abnormal way would be nor-
mal, or would divide and develop normally once they were transplanted
into the body.

On the other hand, it’s not at all clear that Hurlbut’s plan would be
free of ethical objections. Some critics would point to the fact that ANT
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goes through the motions of human cloning while critically “injuring” an
embryo that, without the last step, could have potentially become a
human being. Those who see a potential human in every cell with a com-
plete set of chromosomes might see this as the deliberate creation of a
“human” monster, and the “yuck factor” alone turns many people off.
Would you want the cells of a teratoma, which don’t know whether to
become heart, pancreas, bone, teeth, or hair, transplanted into one of your
vital organs? Even the conservative syndicated columnist Charles
Krauthammer has called the technique “repugnant and weird,” while
maintaining, as many have, that ANT still creates an embryo, and a fatally
injured one at that.

Nonlethal biopsy is another proposed alternative that has received
attention over the last year or so. It involves removing a single cell from a
very early-stage embryo (a ball of about eight cells) and using that single
cell to create an entire self-replicating line of pluripotent stem cells.
Although no one has done it, it could some day work. Removing one cell
at this stage, which is routinely done at in-vitro fertilization clinics, doesn’t
destroy the embryo, which can still grow into a normal baby. However,
this approach may not be as ethically neutral as it seems at first glance. It
is at least possible that that one cell could also develop into a complete
individual.

As I mentioned earlier, embryologists working with animals have been
able to extract a single cell from the embryos of several species, and use that
single cell to grow an entire organism—in effect, creating genetically iden-
tical twins or triplets, much as nature would, from a single embryo. This
suggests that a single human embryonic cell, separated at just the right
time and under the right circumstances, may have similar potential. If it
does, then logically and ethically it would place the single embryonic cell
into a similar category as the fertilized egg. Nonlethal biopsy is not certain
to quell the objections of those who think that any and all human poten-
tial is sacred. In fact, as science continues to push the frontiers of what is
possible in assisted reproduction, our boundaries for what we consider to
be human potential are bound to keep shifting, and to be the subject of
ongoing disagreement.

One of the most unusual and unbelievable theories to come out of the
alternatives agenda is the plan to derive living cell lines from technically dead
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embryos. For scientists, the definition of embryonic death begins when the
microscopic cells fail to divide. It’s difficult to imagine how cells that have
lost the ability to divide in-vitro could ever be revived to the point that they
would begin dividing with the energetic potential of embryonic stem cells. If
there are scientists who want to pursue this idea, there is nothing to prevent
them from doing so. However, the effort to derive living cells from dead ones
doesn’t sound like a good use of our research dollars, especially when fund-
ing is being denied for research that we already know produces pluripotent
stem cells.

The fourth alternative, and one that is already being avidly pursued by
scientists throughout the world, is to find a way to reprogram adult cells to
return them to a state of pluripotency. Despite repeated claims on the part
of right-to-life activists that such a feat is already being performed, so far
the efforts to turn adult cells into normal, therapeutically useful embryonic
cells have been unsuccessful.

A recent development in this ongoing effort came in August 2005,
when several highly respected Harvard scientists announced that they had
succeeded in reprogramming adult skin cells back to a pluripotent state.
The research team, which included Kevin Eggan and Douglas Melton, a
prominent embryonic stem cell researcher, involved using chemicals to
fuse adult skin cells with embryonic stem cells. The result was a hybrid cell
that contained the DNA of the skin cell donor, much as a cloned cell
would, and the cells were determined to be pluripotent. However, the
hybrid cells contained exactly double the normal number of chromosomes.
For the cells to be suitable for medical treatments, someone would have to
figure out how to extract a complete set of chromosomes from them, and
so far no one knows how to do that. The cell fusion technique is also
extremely inefficient. The Harvard scientists found that it took about
50 million skin cells and 50 million embryonic stem cells to produce just
ten or twenty hybrid cells.

Because of the cells’ genetic abnormality, Dr. Eggan emphasized that
the breakthrough doesn’t offer an alternative to embryonic stem cells.
What it does offer is an experimental tool that may help scientists under-
stand how adult cells might be reprogrammed. And once again, this par-
ticular technique doesn’t get around the necessity of using embryos in
research, since it required embryos to obtain the pluripotent cells used to
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fuse with the adult cells in the first place. This development on the cellular
reprogramming front is just a reminder that scientific research is a long and
painstaking process. As much as we’d like to believe there are shortcuts, the
secrets of cellular programming could take many years to unravel.

The difficulty is that terminally differentiated adult cells—say a skin,
blood, or kidney cell taken from the fully developed human body—are
profoundly different from embryonic stem cells. The sought-after quality
of pluripotency depends on a myriad of factors, including the switching
on and off of certain genes, the assembly of proteins and other molecules,
and another crucial ingredient—interaction with factors in the environ-
ment of the egg. It is entirely possible—probable even—that unidentified
factors existing only in the living oocyte (or egg) are utterly indispensable
to triggering the development of normal pluripotent stem cells. Once a
cell has completed the journey to becoming a muscle, bone, or liver cell,
its embryonic properties, plus the conditions that triggered them, no
longer exist. Again we confront the familiar problem: We may never be
able to identify, duplicate, or control these factors without the study of
human embryos. No matter how much research is conducted on
adult cells, it is highly doubtful that they will ever reveal the secrets of
pluripotency or tell us how to capture the proliferative ability of embry-
onic stem cells.

Sooner or later we have to ask if it will ever be possible to pursue the
extraordinary promise of embryonic stem cell research while at the same
time satisfying moral absolutists. While scientists and ethicists go through
increasingly complex contortions in trying to reconcile science with fun-
damentalist religious beliefs, the exercise may be analogous to chasing an
elusive horizon—the closer you get to the horizon, the farther it moves
away from you. A perfect illustration of the conundrum comes from
Dr. Michael Gazzaniga, a member of the President’s Council on Bioethics,
and a dissenting voice in the council’s report recommending research into
the four alternatives.

Gazzaniga has pointed out that even the reprogramming of adult cells
to return them to an embryonic state will not satisfy absolutists. His rea-
soning points to the same conundrum I mentioned earlier—if adult cells
are somehow sent “back in time,” developmentally speaking, won’t there
be cries for parents to “adopt” them and laws to protect them? And
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won’t these cells, being genetically identical to the cell donors, in fact be
just another way of cloning?

Finding a true alternative to research using embryos is certainly a
worthwhile goal that would free this beleaguered field of much of its con-
troversy. Those who oppose the destruction of embryos would have
achieved their goal, and scientists would be happy because it would free up
federal funding and take them out of the line of political fire. Today some
of the field’s most prominent scientists, including Rudolf Jaenisch and
Harvard’s George Daley, are trying the altered nuclear transfer technique
in mouse embryos to see if it works. But to allocate special funding for
research that serves political ends while banning research that has shown
more promise but offends a highly vocal minority would turn our whole
system on its head. To expect scientists to pursue lines of research based
not on valid data or on their own best judgment, but on the desires of
politicians, makes no rational sense and seems likely to lead to a waste
of resources. In November 2005, Daley told the New York Times, “How
many hoops do you have to go through as a scientist, when you don’t think
you are doing anything wrong?”

Michael Gazzaniga hit the nail on the head when he added his
personal statement to the “alternatives” paper issued by the President’s
Council on Bioethics. He asked, “Why delay what we know works with
this sideshow?” and finally, “Is the United States of America going to allow
embryonic stem cell research and biomedical cloning to go forward using
the now widely accepted techniques used by the private sector, by the State
of California, and by dozens of other countries, or is it going to remain
hostage to the arbitrary views of those with certain beliefs about the nature
of life and its origins?”

Of course, if it were a matter of making such a simple, innocuous
choice and still coming up with cures for many of mankind’s most devas-
tating conditions, it’s hard to imagine anyone objecting to any one of these
alternatives. But whether any of these theoretical alternatives will ever lead
to cures is open to question and could take years to determine. It’s no secret
that many of the same vocal conservatives who want to promote the pre-
sumed alternatives are doing so as part of a political strategy to diminish, if
not eliminate, government support for embryonic stem cell research. The
alternatives agenda, rather than being a matter of exploring all the avenues
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to determine which is the most promising, includes closing off the one
avenue that so far has shown the most promise, and lets politicians—not
scientists—decide which lines of research receive public funding.

In the next chapter, I’ll explore some of the ethical issues that underlie
the explosive politics of embryonic stem cell research.
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chapter seven

ethics and the embryo

The energy of the mind is the essence of life.

—Aristotle

As people of faith we are called to be partners with God in healing and in the
alleviation of human pain and suffering. . . . With careful regulation, we
affirm the use of stem cell tissue for research that may result in the restoring
of health to those who are suffering from serious illness.

—Presbyterian Church, USA

The process kills the days-old unborn child.

—Steven Ertelt, LifeNews.com

A huge number of frozen embryos sit in tanks of liquid nitrogen at in-vitro
fertilization clinics across the country. Held in test tubes that are sus-
pended in the cylindrical metal tanks, in temperatures of minus
320 degrees Fahrenheit, their very existence has become a lightning rod for
controversy in a field that was already the focus of impassioned disagree-
ment. These embryos have become hostages in the war over stem cell
research, stuck in a state of frozen limbo. Some people believe they are
equivalent to living human beings, while others see them as cells that may
or may not ever come close to a critical threshold we call personhood.
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The idea that human life begins with a single lightning strike at
conception has had a powerful influence on both politics and religion.
Extraordinary efforts are being made by conservative politicians at every
level of government to formalize the status of the embryo as a full-fledged
human being. Many believe that an embryo, from the moment of concep-
tion, should be granted the same legal protections as any man, woman, or
child. At the same time, scientists, patients, and a majority of Americans
believe it is acceptable—even desirable—to use very early-stage embryos in
research aimed at the cure of disease.

At the very center of this dispute are the 400,000 frozen embryos.
These blastocyst-stage embryos are an inevitable byproduct of the IVF
process. With current-day science, there could be no in-vitro fertilization
successes without producing large numbers of embryos, because for every
embryo that results in pregnancy, there are usually several others that are
either unsuitable for uterine transfer or that simply don’t survive in the
womb.

There is ferocious disagreement over what should be done with the
blastocysts that are left over after a couple has either fulfilled its child-
bearing goals or given up on the hope of a successful pregnancy. Some
right-to-life groups say that fertility clinics should severely limit the num-
ber of embryos they produce so that there will be fewer left over. But even
if we stopped creating embryos today, we would still be confronted with
the question of what to do with the hundreds of thousands that already
exist. Scientists and patient advocates say that those not slated for repro-
ductive purposes should be used to derive embryonic stem cells for bio-
medical research. Others say it is acceptable to use leftover IVF embryos
in research, but wrong to create cloned embryos to be used as sources of
patient-matched stem cells. Never before has so much attention been
poured into the question of the status of the early-stage embryo, and what
can or should be done with it.

“Life begins at conception.” The slogan has become so ubiquitous
among anti-abortion activists that it’s hard to believe that the idea of one
celled personhood (a zygote at the moment of fertilization) doesn’t come
from the Bible. It doesn’t. The concept was first proclaimed in 1869 by
Pope Pius IX, a conservative pope who became known for his opposition
to what he saw as the creeping liberalism among Catholics in the 1800s.1
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Before the Vatican’s pronouncement that abortion at any stage is consid-
ered murder, the Catholic faith had adhered mainly to the views of St.
Augustine, who believed that the soul enters a fetus 40 days after concep-
tion. It is this “ensoulment” that marked the beginning of personhood, not
the mere presence of human “matter.” In the later years of the nineteenth
century, the argument that life begins at conception was increasingly
adopted by the American anti-abortion movement, but the idea only
became widespread from the 1970s onward, when in-vitro fertilization
entered the picture.

Complicating the debate about the acceptability of embryonic stem
cell research is the fact that many people are confused about the differences
between an embryo and a fetus. The two terms are sometimes used by
opponents of stem cell research as if they were interchangeable, but there
are important differences. According to Dorland’s Medical Dictionary, the
definition of an embryo is a developing organism beginning about two
weeks after conception, until approximately six weeks of development. It’s
important to note here that the blastocyst-stage embryo, the embryos in
question here, are regarded by many experts as “pre-embryos,” rather than
true embryos. If they were created by natural conception, they would still
be in the woman’s fallopian tubes, prior to implantation in the uterus. In
addition, some experts don’t regard a fertilized egg as an embryo until it
attaches to the wall of a uterus and establishes a pregnancy. Technically
speaking, the embryos being stored at IVF clinics that are possible sources
of embryonic stem cells are pre-embryos.

A fetus, on the other hand, is at a later stage of development. The
term “fetus” is generally applied seven to eight weeks after conception.
Furthermore, an early-stage embryo can be artificially maintained for a few
days outside the body while a fetus can only exist inside a woman’s body. It
certainly can’t be maintained artificially, despite some of the more outra-
geous rhetoric about “growing fetuses for their spare parts.” Although I’ve
encountered alarmist statements about the possibility of “fetus farms,”
such a scenario is impossible, unless one were to regard the bodies of
women in much the same way as we regard cows that are maintained to
produce milk.

So what exactly is a blastocyst? Some right-to-life advocates today
refer to the blastocyst as if it were a diminutive, fully formed human
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being, or a “homunculus.” The homunculus idea has been around for
centuries, and was most prevalent during the 1600s. The homunculus was
theorized as a miniscule human being, complete in every way, that is
folded up inside of sperm or egg cells. People believed for a time that these
microscopic babies lived inside our bodies and were mysteriously acti-
vated in pregnancy to grow larger and larger, but without changing in any
way. An early-stage embryo is definitely not a homunculus; there is not
only a vast difference in size between an embryo and a baby, there’s a vast
developmental gulf as well.

Those who say that harvesting stem cells destroys a tiny person “for
their body parts” are being grossly inaccurate. The blastocyst, which exists
at about five to seven days after an egg has been fertilized, is a tiny, fluid-
filled ball too small to be seen with the naked eye. It has an outer mem-
brane of cells, and inside of this membrane, there is a tiny clump of about
8 to 200 undifferentiated, pluripotent stem cells. These cells are all identi-
cal “master” cells that have not yet begun to differentiate into any particu-
lar cell type. There can be no “body parts” because there is no body.
A blastocyst cannot possibly feel pain because there is not a single nerve
cell at this stage, never mind an entire nervous system or anything remotely
resembling a brain. As Michael Kinsley, the renowned commentator who
also has Parkinson’s disease, has written, a blastocyst is made up of “a few
dozen cells that together are too small to be seen without a microscope. It
has no consciousness, no self-awareness, no ability to feel love or pain.”2

For many people, the decision about whether embryonic stem cell
research is permissible depends on when, in their opinion, human life—
that is, the life of a person—begins. After all, the taking of a human life is
something that we abhor, regardless of whether we can help another per-
son by doing so. The future of embryonic stem cell research depends, quite
simply, on whether we believe that a person is destroyed in the process.
And the answer to that question cannot be provided by science—it is
inevitably a matter of belief.

Science can tell us what an embryo is in physical terms, but no respon-
sible scientist would claim to have “proof” of when cellular matter
becomes a human life. The decision to equate an embryo with a full-
fledged person cannot possibly be based on the embryo’s form or function,
its history, or even its relationships to others—that judgment is a purely
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religious and philosophical one. Religious views on the subject vary, but
for most of us they provide a foundation for how we view the status of an
early-stage embryo. As is reflected in public opinion polls about embryonic
stem cell research (see chapter four), most of us think that a life that we
consider human requires a more complex developmental foundation than
that of the blastocyst, but there is by no means unanimous agreement on
this subject.

On the other hand, it is only natural that we afford the human
embryo special consideration, that we recognize and honor its potential.
However, behind the rhetoric of the right-to-life movement lies an odd,
unspoken assumption: that every embryo, if not destroyed by “murderous”
scientists or abortionists, has a 100 percent chance of developing into a
baby. We might think that nature conspires to afford each and every one of
these special cell clusters with a maximal chance of survival. But nature
operates by its own rules, often running counter to what we think should
happen. And in nature, many more embryos are created than will ever
make the journey to birth.

The science of embryology has recently disclosed some new informa-
tion about the potential fates of embryos. In recent years, scientists have
determined that even under the best possible circumstances, in a woman’s
body, only 30 to 40 percent of embryos ever create a successful pregnancy.
The problem is not with the sperm meeting the egg, or with the two of
them merging to create a zygote—the one-celled entity that combines the
genes of both mother and father. Apparently, fertilization is the easy part—
it’s the next step in which a multitude of variables can intervene. Because
of genetically defective zygotes, defective eggs or sperm, or a host of other
reasons, most embryos simply pass through the uterus without attaching to
its wall, where they must develop the all-important placenta.3 This is the
critical step that establishes a pregnancy. The placenta is a special structure
that projects from the wall of the uterus and provides the umbilical cord,
nurturing blood vessels, and the amniotic fluid that a baby will develop in.
There is no doubt that without implantation and the formation of a pla-
centa, the embryo will never form the vital relationship to the mother’s
body that is necessary for its development beyond a tiny clump of cells.

In their acclaimed book The Facts of Life: Science and the Abortion
Controversy, biologist Harold Morowitz and physicist James Trefil note that

ethics  and the embryo 123

干细胞之家www.stemcell8.cn ←点击进入

http://www.stemcell8.cn


in the natural process of reproduction:

Slightly fewer than a third of all conceptions lead to a fetus that has a chance of
developing. In other words, if you were to choose a zygote at random and follow
it though the first week of development, the chances are less than one in three
that it would still be there at full term, even though there has been no human
intervention. . . . It is simply not true that most zygotes, if undisturbed, will
produce a live human being. The probability that a conception will result in a
live birth is actually quite low.4

In most cases of natural conception, in other words, the embryo will
simply pass through the woman’s body, and she will never know it existed.

In the clinic, however, shouldn’t we be able to gain better control of the
process and avoid the further creation of excess embryos? Many IVF clinics
are working toward the goal of improving the ratio of embryos created to
embryos that result in a pregnancy. But no matter how much IVF tech-
niques are refined, they will always be faced with the fact that most
embryos are not viable. A government-sponsored report to Congress issued
in May 2005 estimated that about 60 percent of the embryos created in the
IVF process are judged to be incapable of leading to a live birth for one rea-
son or another.5 These embryos are not considered suitable for transfer
into the uterus, but a decision must still be made about their dispensation.
Because healthy embryos—those healthy enough to survive the rigors of
natural selection—are so difficult to create, the fact that clinics create
embryos at all means that it’s unavoidable that many of them will not be
suitable for reproduction. In other words, excess embryos are all but
inevitable. And this is just as true in nature as it is in the clinic. It is because
of this high failure rate of embryo implantation that IVF clinics transfer
three to four embryos, on average, into a woman’s uterus at one time. Even
then, more often than not, no pregnancy results from the transfer.

Some critics of IVF go so far as to say that clinics should produce only
the exact number of embryos that are needed to produce the number of
children a couple desires. But again, this is impossible because there is not
a one-to-one ratio of embryos created to embryos establishing pregnancies.
It has been suggested that clinics “implant” one embryo at a time, but this
represents a misunderstanding of how reproduction—whether natural or
assisted—works. Doctors cannot implant embryos—they can only transfer
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embryos to the womb and hope that they become implanted. Like it or not,
there’s no getting around the fact that nature imposes its own “survival of
the fittest” law on the embryo.

Another limiting factor that prevents clinics from creating just one
embryo at a time is the extremely high cost of IVF, which is rarely covered
by insurance. Couples pay about $10,000 per IVF cycle (a cycle covers the
period when a woman receives drugs to induce hyper-ovulation, followed
by the retrieval of eggs and attempts to fertilize and transfer them). Almost
no one meets their goals after only one IVF cycle. It can take three or four
IVF cycles, transferring three of four embryos each time, before a preg-
nancy results, while others can go through that many cycles without ever
becoming pregnant. If clinics transferred only one embryo per cycle, the
cost to produce even one child could be astronomical. It would also
entail prolonged risk to the mother, who must take fertility drugs to
induce ovulation. These drugs are not without their risks, and can have
side effects that include abdominal pain and swelling, nausea, dizziness,
and headaches. In rare cases, hyperstimulated ovaries can even cause death.

Critics of IVF who demand that clinics either meet a one-to-one ratio
or stop doing IVF are asking them to do something that even nature cannot
do and that is probably inadvisable as well. After all, one of the main reasons
that embryos often fail to implant in the uterus is that they have chromoso-
mal abnormalities. Even if IVF had a “perfect” success rate and induced
pregnancies every time an embryo was transferred, there would still be
embryos with chromosomal abnormalities, which would not be suitable for
uterine transfer. Most parents would not be willing to transfer an embryo
that would almost certainly fail to implant, or that would result in a very
sick child, so these embryos would simply be added to the total of frozen
excess embryos. Until the science of assisted reproduction becomes far more
advanced than it is today, and even exceeds natural success rates, there is no
getting around the fact that there will be embryos in excess of the number
needed for reproductive purposes. And considering that about 10 percent
of U.S. couples experience infertility, it is not likely that the demand for
assisted reproduction is going to go away any time soon.

So what are the fates of excess embryos? Are they “owned” by anyone?
Do they have rights? And if so, who determines what happens to them?
Not surprisingly, the egg and sperm donors own any embryos left over
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from IVF cycles, and they alone can decide what to do with them. Because
of the heated politics surrounding the issue, the subject of what to do with
all those frozen embryos has become confused by rhetoric that is com-
pletely unanchored to reality. One of the chief obfuscations is statements
(made even by the president of the United States) that imply that anyone
other than the genetic donors have the legal right to decide on the dispen-
sation of embryos. But those who enter into the IVF process sign legally
binding agreements that spell out the possible outcomes of the process,
and confirm that the “ownership” of the embryos rests with the egg and
sperm donors.

President Bush has announced publicly that he believes excess embryos
should be “put up for adoption,” but even he doesn’t have the right to dic-
tate a couple’s decision. For couples to lose the right to decide what hap-
pens with their excess embryos would take an act of law that would nullify
the agreements that these couples have entered into with the clinics pro-
viding IVF services. Until that happens, the couples (or in some cases, the
single women seeking to become parents) will be the decision-makers. This
is why, in a February 12, 2006, episode of 60 Minutes, the bioethicist Art
Caplan told Leslie Stahl that the president’s position is both “hypocritical
and deceptive.” As mentioned earlier, one reason the president’s position is
seen as hypocritical is that even though he claims to believe that destroying
an embryo is taking a human life, he is not willing to challenge the prac-
tice of fertility clinics disposing of embryos. And his policy of promoting
“embryo adoption” is deceptive because there is no realistic possibility of
this happening on a large enough scale to solve the “embryo problem.”

Under the Bush administration, the U.S. government has awarded
approximately $1,000,000 to embryo-adoption “awareness programs,” such
as the Nightlight Christian Adoption Agency’s Snowflakes Program.6 These
organizations have perhaps made more people aware of the option of “adopt-
ing” frozen embryos. But unless Mr. Bush plans to send federal troops to
every IVF clinic in the country to seize control of the embryos in their freez-
ers, his statements can be nothing more than political pandering to his con-
servative base. Even assuming that we established an “embryo adoption
mandate” in which the only legal disposition of the embryos was adoption,
there’s a huge problem—the number of willing participants in such a
program is miniscule.
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There is currently no impediment to couples donating their left-over
embryos to others for reproductive purposes—this is one of the options
presented to them as a possible use of any excess embryos when they sign
an agreement with their fertility clinic. But very few couples are willing to
do so. Most people simply don’t like the idea of having other people raise
their genetic children. As for couples wishing to “adopt” frozen embryos,
since 1980, less than 100 couples (or mothers) have volunteered to become
surrogate parents of excess IVF embryos. The reason is that couples who
are able to be gestational parents naturally prefer to have their own genetic
children, and those who are not able to become genetic parents can adopt
live children without going through the risk and trouble of pregnancy. It
might sound good for the president and for conservative bioethicists to say
that they’re in favor of putting all the embryos up for adoption, but the
reality is that very few of these embryos will ever be adopted.

On the above-mentioned 60 Minutes episode, Dr. Robert George, a
member of the President’s Council on Bioethics, said he doesn’t think
couples should have the right to decide what happens to their excess
embryos. Without explicitly saying who he thinks should have the right
to decide, the implication is that perhaps the government should have
jurisdiction over these embryos. What this policy really means, in effect,
is that the vast majority of the embryos will simply sit frozen in their liq-
uid nitrogen tanks until they either deteriorate past the point of viability
or some other circumstance results in their destruction. But at the rate of
adoption so far, a frozen embryo has, at most, about one chance in 4,000
of being adopted.

So if we take the unrealistic option of adoption off the table, we’re left
with the following four options for the frozen embryo: They could be used
by the couple for another attempt at pregnancy; they could be disposed of;
they could remain frozen indefinitely; or they could be used in medical
research, including embryonic stem cell research. If the couple decides to
use their remaining embryos to have more children, the problem is solved.
However, this outcome is not likely because most couples who go through
IVF want no more than two children. Some of the frozen embryos might
end up being used for reproduction, but the possibility that most of the
frozen embryos will be used this way is nonexistent because many of the
couples have already completed their goals for family-building.
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Another option is to discard the embryos as medical waste. This
happens on a daily basis in clinics across the country. Embryos are simply
taken out of their tanks and allowed to thaw. Many of them will not sur-
vive the thawing process, but the cells in about half of them will survive for
a few days in the test tubes. Within a day or two, the cells will stop divid-
ing, and they will be placed in biological waste containers and discarded.
Stem cell scientists and patient advocates bemoan this situation, which
benefits no one. Although there’s a chance that some of the embryos were
frozen because they were not considered optimal for uterine transfer due to
the quality of the egg or because the cells did not divide readily, they can
still give rise to normal cells that would be useful in research. Again, pro-
stem cell research advocates point out the irony in the fact that the disposal
of embryos is uncontested by right-to-life groups, while the effort to use
them in potentially life-saving research is being vigorously fought.

Another possible scenario is to do nothing, and to allow the embryos to
remain indefinitely in a state of frozen suspended animation. In fact, many
embryos have been frozen for over a decade, and maintaining them in their
cryogenic state costs couples about $2,000 a year. In some cases, people sim-
ply stop paying for the embryo preservation, or move away, failing to notify
the clinic of what they would like done with the embryos they own. Some
IVF clinics spell out in their agreements that they will maintain frozen
embryos for only a limited time (usually five years), after which the couple
must decide what can be done with them. If the donors can’t be located, then
after a period of time (which has been established in their contracts) the clin-
ics have a right to discard them. This raises yet another question about the
Bush policy of regarding every embryo as a human life—if couples are no
longer willing or able to pay the $2,000 preservation fee, should the govern-
ment take over the payment in order to prevent their “death” or destruction?

Some people feel that keeping embryos cryogenically preserved is a
more morally acceptable option than either discarding them or using them
in research because it doesn’t entail willfully destroying them. Yet in the
long run, this lack of a decision becomes a decision in itself. In both the
“discard them” scenario and the “keep them frozen indefinitely” scenario,
the bottom line is that the embryos are never going to develop into a baby.
Pro-stem cell research advocates argue that in this scenario, again, no
potential life is lost because the embryo will never be transferred to a
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womb, yet a precious medical resource is being denied to patients that
might benefit from them.

The fourth option is that embryos can be donated for use in biomed-
ical research, for the derivation of embryonic stem cells, and perhaps even
stem cell treatments. If the couple decides on this option, the fertility clinic
may supply the embryos to a university or other research organization
seeking embryos for research. Because embryonic stem cell research has
barely begun in the United States, there are so far only a few of these
relationships in place.

Louis Guenin, a moral philosopher at Harvard, argues that we must
weigh the fact that these embryos have no chance of ever developing into a
person with the reality that they could be of service in the amelioration of
widespread disease and suffering. He notes that “It is virtuous to eliminate
suffering in actual lives when we may do so at no cost to potential lives.”7

There are no potential lives because the decision not to transfer the embryos
into a womb is what determines their potential, not the blind hand of
“fate” or some other contingency that is beyond our control. The fact that
some egg and sperm donors do not want these embryos used for repro-
ductive purposes closes off the possibility that they will ever become peo-
ple. That is the reality we should act upon, not some hypothetical event
that will never occur.

At the moment there is no legal question about who has the right to
decide the fate of individual embryos. That decision is in the hands of the
egg and sperm donors who initiated their creation. The question that is
perhaps relevant in the current political situation is: Should the govern-
ment have the right to impose restrictions on their decision? This is some-
thing that we have every reason to guard against. The dispensation of one’s
possible genetic offspring is one of the most intimate decisions that anyone
could ever face. Allowing anyone other than the genetic parents to decide
what can be done with IVF embryos would set a very dangerous precedent
in the arena of reproductive free choice. This is why many people become
nervous when the president and his advisors start to imply that the gov-
ernment needs to step in and take control out of the hands of the parents
of embryos.

Another question altogether is how each of us feels about perhaps
receiving treatments that were derived in some way from research on
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blastocysts. Embryonic stem cell research is likely to intimately affect all of
us, whether we’re aware of it or not. We should ask ourselves, “Am I com-
fortable receiving medical treatments at some point in my life that were
derived from a lab-created embryo?” Some people are not, and they should
have the choice of saying “no” to stem cell transplants or any treatments that
involved the destruction of an embryo. But should those who object to
embryonic stem cell research be able to impose their choices on others?
Many conservative politicians and members of the right-to-life movement
say they should. One analogy to this situation would be if Jehovah’s
Witnesses, who call upon their members to reject blood transfusions, could
decide that no one could receive a blood transfusion. Most people would
say this is unfair, yet it’s an accurate analogy to the current federal policy on
embryonic stem cell research.

Because science doesn’t have a ready answer to the metaphysical
question of whether a blastocyst should be regarded as a human life, we
look to our religious and philosophical traditions for guidance. The issue
of whether or not embryonic stem cell research is admissible is, for most
people, strongly influenced by their religious beliefs about the status of an
early-stage embryo. There are many different religious opinions on the
subject, and to complicate matters, most religious traditions were forged
long before the modern-day phenomena of IVF and stem cell research. But
to claim, as some religious extremists do, that one cannot be religious and
be in favor of stem cell research is simply not true.

Everyone has heard of the absolutist view that human life begins at the
moment of conception. This position is well known because its adherents
are already highly vocal through their participation in the right-to-life
movement. But to assume that the “life begins at conception” argument is
the only religious view would be absolutely incorrect. There is already a
wide range of opinions on the part of religions, of denominations within
religious, and among various religious thinkers about when life begins, and
about the permissibility of stem cell research.

The first major school of thought posits that human life begins at the
very moment when the sperm meets the egg (or assuming the act of cloning,
when the somatic cell is fused with the egg). This is the absolutist view, and
it is held by the Catholic Church and by many modern evangelical churches
(to be more scientifically accurate, the “moment of conception” spoken of
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here should really be referred to as the moment of fertilization; in the view of
some, conception cannot really be said to have happened until a pregnancy
is established in the womb). The other school of thought, which includes the
views of many religions, holds that human life begins at the time of ensoul-
ment, or when the developing fetus receives a soul (or for the nonreligious, a
mind). Most people who are proponents of the ensoulment viewpoint
believe that the developing fetus receives a soul or mind at some time during
development, usually measured in gestational weeks or months.

The biologist and bioethicist Jane Maienschein calls the two major
viewpoints the “preformist” view (which assumes that full personhood
exists at the moment of fertilization) and the “epigenesist” view (the view
that personhood emerges gradually and only comes into being at some
later stage of development). She has argued that “The preformist interpre-
tation, favored by many conservative religious groups today, lends itself
most readily to a strictly genetic determinist view.”8 This is one of the most
striking points that is lost in the heat of the debate—the fact that the abso-
lutist view of the embryo is also the most materialistic viewpoint. This view
places its determination of personhood solely on the physical presence
of DNA.

As for those who believe that human life emerges gradually, there is no
agreement on when a human comes into being, and we may never come
to an agreement about this. As mentioned above, the Catholic Church,
prior to the nineteenth century, adhered to the Augustinian belief that a
soul emerges at 40 days of gestation (for males, and 80 days for females!).
But again, when we look to religion for answers, it’s important to remem-
ber that phenomena such as in-vitro embryos, stem cell research, and the
possibility of therapeutic cloning didn’t exist when the vast majority of reli-
gious scriptures were written. Many religious organizations, including
Christian Protestant churches, are still grappling with the formulation of a
policy concerning stem cell research and other new biomedical develop-
ments based on their spiritual and theological traditions. The last few years
have seen an explosion of new writings from theologians of all traditions
on these subjects, some of which may eventually be formalized as church
policies. But many of the more liberal religious organizations simply don’t
issue canonical positions on these subjects—they may always leave these
judgments to the personal conscience of the believer.
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The view that embryonic stem cell research is universally opposed by
those with strong religious beliefs is a major misconception. Millions of
deeply religious Americans feel that the potential for the alleviation of
human suffering inherent in embryonic stem cell research is perfectly con-
sistent with their values. Several Protestant churches today have formu-
lated positions that are supportive of embryonic stem cell research. For
these churches, there is growing disquiet over the religious debate being
more or less dominated by the Catholic and more extreme evangelical
views. In 2006 in Maryland, where a bill to provide state funding for
embryonic stem cell research was being considered, some pro-research
churches were starting to make their voices heard in testimonies at the state
legislature. Reverend Peter Nord of the Presbytery of Baltimore told the
Baltimore Sun, “What troubles me is that the current Catholic under-
standing regarding the beginning of life seems to somehow have become
the gold standard by which everything is judged. That is one perspective,
but there are others. Most of us support the use of embryos that would
otherwise be discarded.”9

The Presbyterian view expressed by Reverend Nord is shared by the
United Methodist Church, the United Church of Christ, the Unitarian
Universalist Association, and the Episcopal Church.10 Many Christians
have pointed to Jesus’s mission of healing the sick as some of the most vivid
passages in the New Testament, and interpret this as a strong message that
Christians should rightly concern themselves with the alleviation of suffer-
ing in the sick. They emphasize the many passages that deal with healing
in the New Testament, such as the words in Matthew 4:23: “And Jesus
went about all Galilee, teaching in their synagogues, and preaching the
gospel of the kingdom, and healing all manner of sickness and all manner
of disease among the people.”

In addition, mainstream Protestants are more likely to locate the
human “self ” in the immortal soul or spirit rather than in the body, which
is merely physical and transient. In other words, the nucleus of the self is
in the soul. Some theologians are working to reconcile such religious tradi-
tions with the recent discoveries of science and medicine. The Lutheran
theologian Alan Padgett has brought the logic that we apply to the end of
life to bear on the problem of the beginning of life: “At the end of life, there
is general agreement that a human person needs, among many other
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things, some brain activity. When brain activity ends, the human person’s
life is over—at least in this life. Applying this to the start of life, at least
some brain or neural activity would seem to be necessary for an embryo to
be a person.” He goes on to say, “I prefer to think of the zygote and the
proto-embryo as the seed of a human body . . . but this does not mean that
research on zygotes is automatically immoral. Such research may be justi-
fied if done for the right reasons and in the right way.”11

In the Old Testament, Adam receives a “living soul” when God
“breathed into his nostrils the breath of life” (Genesis 2:7). This led to a
predominant belief in Judaism, and in many mainstream Christian sects as
well, that human life begins with a baby’s first breaths. The Jewish faith, in
general, is supportive of the use of embryos in research aimed at curing the
sick. While there is some difference of opinion about whether or not ther-
apeutic cloning is acceptable, the United Synagogue of Conservative
Judaism and several other Jewish denominations support it as long as it is
done for the purpose of healing and not for human enhancement (that is,
to produce desirable physical or mental traits).12

There is little agreement among the world’s major religions about
when a human life begins, yet some attitudes toward embryonic stem cell
research are quite surprising. The Muslim faith, for example, holds that
human life begins at 120 days, or four months, after conception. The
Koran (39:6) states: “He creates you stage by stage in your mothers’
wombs in a threefold darkness.” Research with embryos, especially for
the purpose of healing the sick, is acceptable. However, Islamic law pro-
hibits adoption and surrogate parenthood, so the possibility of adopt-
ing embryos for reproductive purposes is not on the table. Muslim
scholars, hold differing opinions about the deliberate creation of embryos
through therapeutic cloning for the purpose of research or for medical
treatments.13

Hindus believe that life begins at conception, but the destruction of an
embryo can be measured against a greater good, such as healing those who
are suffering. In spite of the religious doctrines of Hinduism, India has an
active stem cell research community that is supported by its government.14

The Buddhist position regarding embryonic stem cell research is fascinat-
ingly nuanced. Early Buddhist scriptures claim that life begins at concep-
tion, but some of the most liberal attitudes toward embryonic stem cell
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research, including therapeutic cloning, have arisen in the Far Eastern
cultures of Sri Lanka, Singapore, Thailand, Taiwan, Japan, and South
Korea. Although abortion is illegal in South Korea, a majority of the pop-
ulation strongly supports stem cell research, including therapeutic cloning.
(It is just as surprising, in my mind, that the Catholic Church is opposed
to both abortion and embryonic stem cell research, but not to fetal tissue
research, which involves research on aborted fetuses.)

Part of the reason that Asian Buddhists accept stem cell research more
readily than some others (including American Buddhists) is that they do
not hold to the belief (as some Westerners do) that man-made improve-
ments in matters of health are a direct affront to God. Buddhist ethics are
not intended as laws, but as guidelines to which human beings must bring
their own rational interpretations when deciding what is right and what is
wrong. One is expected to sort through life’s moral ambiguities and try to
decide the best outcomes for the greatest number of human beings, and
the relief of human suffering is seen as an overarching good.15

When I meet with people who believe that life begins at fertilization,
I am always struck by the fact that this is the most materialistic view some-
one can take. This is the view that the presence of 46 human chromosomes
in a cell, regardless of anything else, makes the embryo equivalent to any
man, woman, or child. Official Catholic dogma has abandoned the
question of whether an embryo has a human soul, mind, or anything
more than human DNA. In 2004, Father Tadeusz Pacholczyk, one of the
Church’s most vigorous spokesmen on the subject of stem cell research,
told the St. Louis Post-Dispatch, speaking of embryos, “We don’t care if
there’s a soul or not, we care if its being is human.”16 In an embryo, we
know there is no mind because there is no physical mechanism to support
a mind. If one takes away the possibility of a soul, all that is left is cells. In
2005, a spokesman for the Church’s Spanish Episcopal Conference, Father
Juan Antonio Martinez Camino told the international press, “Where there
is a live human body, even if only for a day, it’s a person.”17 Here a clump
of cells is being equated with an entire body as well as personhood. We can
only conclude that it is the presence of human DNA that alone defines the
early-stage embryo as a human being. This to me is another way of saying
that your DNA is “you.” But this is a deeply reductionist way of viewing
things. It implies that none of us could exist independently of our DNA.
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It is in clear contrast to the spiritual view of human life, which regards the
body as the temporary “house of the soul” but not the soul itself or even
the essence of the person. After all, when we die, we will leave our DNA
behind, as part of the “dust” that returns to dust.

The assumption that the presence of human DNA is the criteria for
personhood raises philosophical questions that can only lead to absurdity.
As Ian Wilmut has said, “People are not genes. They are so much more
than that.” Indeed, every cell of our bodies contains a complete set of chro-
mosomes, and if inserted into an egg cell and implanted into a womb,
could grow into an entire person. Yet we don’t hold mass funerals every
time we wash our hands or comb our hair, shedding thousands of these
cells. Nor do we regard the act of taking a shower as a holocaust in which
millions of mini-people are washed down the drain.

Another angle to this argument is that it’s the genetic uniqueness of the
blastocyst that makes it equivalent to a full-fledged person. But there are
too many biological exceptions to genetic uniqueness to make it a coher-
ent argument for personhood. For one thing, an embryo at the blastocyst
stage can still decide to split into twins, triplets, or other multiples, so the
issue of uniqueness is still an open question. And then there’s the issue of
natural chimeras—no, not freakish amalgamations of different animals
developed in the labs of mad scientists—normal people who happen to
harbor more than one set of genes. One of those genomes might be shared
with another person, living or dead. This is related to another recent dis-
covery in embryology—that many more of us started out in the womb as
twins than we ever suspected.

In fact, there is a pretty good chance that you and I first shared our
mother’s womb with either a fraternal or an identical twin. Some recent
studies even suggest that up to 50 percent of very early pregnancies start
out this way. I mentioned earlier that fewer than half of all embryos man-
age to implant in the lining of the womb. When implantation does take
place (perhaps because the lining of the uterus is in a state of maximum
receptivity), sometimes more than one embryo implants, resulting in
embryonic fraternal twins. This is the reason many women who receive
IVF end up with twins. However, in the first few weeks of pregnancy, there
is another brutal sifting of possibilities. One twin “takes,” and the other
one simply dissolves.18 But this story gets even stranger than that.
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Some of the cells of the dissolving twin can be absorbed into the body
of the living twin, and stay there for the rest of his or her life. And very
frequently, some of the cells of a fetus enter the body of the mother
through her bloodstream, then travel throughout her organs, where they
can live for decades. Scientists discovered this phenomenon when they
observed cells with male chromosomes scattered throughout the bodies of
mothers who have at one time been pregnant with sons.19 There are also
cases of individuals whose bodies are “mottled” with cells of a different
genetic makeup than that of their other cells. These natural chimeras are
one organism with two distinct sets of DNA. Are these people science fic-
tion freaks with Dr. Jekyll—Mr. Hyde identities? Not at all. They are nor-
mal people harboring some of the cells of a vanished fraternal twin. The
phenomena of potential twinning, of chimerism, and of the technical
potential of every individual cell to produce a complete organism negate
the position that it is the presence of human DNA (or even genetic
uniqueness) that makes us fully human. This absolutist view also runs into
problems when regarding the phenomenon of living identical twins and
other identical multiples. Are they less human because they are not genet-
ically unique?

In August 2004, the Democratic Senator Dick Durbin of Illinois said
of the Bush decision to restrict funding for embryonic stem cell research:
“There are so many different avenues of opportunity that have been closed
by President Bush’s decision. What is interesting to me is that he makes
this argument on moral and religious grounds. Yet if you accept that, it’s
hard to explain why he allowed any stem cell lines to be used in research.”
Many critics have pointed out that the Bush policy is morally and logically
inconsistent. It’s hard to get around the fact that an absolutist view of the
embryo is incompatible with IVF practices, yet the president allows them.
Endowing embryos with full personhood also leads us to absurd extremes.
Robert George, the president’s bioethics advisor I highlighted earlier, has
said that if frozen embryos from IVF clinics are going to be discarded, they
should be buried or cremated “the same as any other human remains.”
Does that mean people should buy burial plots and hold funerals for their
excess embryos? And what about all of the embryos that silently “pass
away” in nature?
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A belief in absolutes formulated in periods of history when our scien-
tific understanding of life was far less advanced than it is today will not
help us answer the bioethical problems we are confronted with. We cannot
simply ignore the issue of the frozen embryos, because they already exist. It
is our responsibility to decide what options can be offered to the donors,
and then to decide what can be done with those that are donated for
research. Bioethicist Gene Outka has written, “I acknowledge that the
present debates on embryonic stem cell research involves a moral space
that is, to a degree, unprecedented.” He noted that it is hard to see the dis-
posal of frozen embryos, which benefits no one, as a better alternative than
using them to find cures for debilitating diseases.20

Thinking in terms of absolutes can only lead us into a state of paraly-
sis over this issue and leads us to do nothing to address our real, far-from-
theoretical problem—the largely unsatisfactory state of human health. The
fate of a frozen embryo which is not destined for uterine transfer—while
we all recognize that it deserves our respect—must be weighed against the
possibilities for good to come out of its use in research. The enormous
mass of human suffering due to diseases and conditions that might be alle-
viated through the wise use of these embryos is real, and it exists not in the-
ory, but in actuality. It is estimated that 3,000 Americans die each day from
cell-based conditions that embryonic stem cell research might end up cur-
ing. And what about those who are locked into an ongoing struggle with
chronic disease and disability? This suffering, experienced by millions,
can’t be measured, but surely we can weigh it against the fact that a pre-
implantation embryo does not have even the most rudimentary capacity
for suffering.

A sense of proportion must also be applied to deciding which moral
problems we devote our energy and resources to. In a world that is full of
poverty, violence, crime, and injustice, and where a large number of chil-
dren worldwide are abused, orphaned, or abandoned by their parents,
should we be pouring so much of our energy into a fight to “save” theoret-
ical humans that have no realistic possibility of ever existing? Should we
not be far more inflamed over the fate of the children of Darfur in Sudan,
who have been left as destitute victims of a genocidal war? Or for another
comparison, the Atlanta Journal-Constitution’s Cynthia Tucker has written

ethics  and the embryo 137

干细胞之家www.stemcell8.cn ←点击进入

http://www.stemcell8.cn


about the current policy on stem cell research, “I certainly don’t under-
stand a 21st century superpower that devotes billions to building smart
bombs to destroy life efficiently but refuses to fund the research that could
save or enhance the lives of millions of its citizens.”21

To equate a blastocyst with a living child represents a fundamental
breakdown in common sense. While some people philosophically equate
the potential (no matter how infinitesimal) with the actual, to start apply-
ing this concept to everyday reality would be a formula for chaos. We don’t
live in a world where all possibilities are occurring at once—we live in a
world of past, present, and future. Our sense of proportion tells us that
there is a huge existential difference between what is potential and what is
actual, especially in the area of what constitutes a person. Given what bio-
logical science knows now, one could easily argue that any human cell is a
potential person, but for sanity’s sake, we don’t regard every cell of our
bodies as a person.

As for the potential of an in-vitro embryo, including the cloned
embryo, to become a person, we have no choice but to accept the fact that
its fate cannot be divorced from the human decision about what to do, or
what not to do, with it. Even the decision to do nothing would irreversibly
seal the fate of the frozen embryo. Keeping it frozen forever is only decep-
tively more palatable than discarding it, because it consigns the embryo to
an eternity of suspended animation that, for all practical purposes, is indis-
tinguishable from death. And it would exclude the embryo from any
contribution to the efforts to cure disease and end real suffering.

For people like Robert George and President Bush, there is an all-or-
nothing conviction that every embryo must have every imaginable chance
to develop—a chance that greatly exceeds its chances in nature and even
entails going to great artificial lengths to realize. But our sense of propor-
tion leads us to ask, wouldn’t the financial and medical resources needed
for such an unrealistic enterprise be better devoted to living people who are
now sick and suffering?

One of the greatest weaknesses in the absolutist argument is that it
ignores the unprecedented issues that attend to embryos existing in lab
dishes, outside of the human body. The problem is that these embryos are
spoken of as if they were pregnancies underway, or embryos already
implanted in a uterus. In reality, they’re in test tubes or petri dishes—not
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wombs. The issue of proper dispensation of in-vitro embryos will never be
resolved without acknowledging their location, which has a deciding influ-
ence over their condition and potential. Their potential to become persons is
not an absolute, it is conditional—on whether they are transferred to a living
womb, and on whether they become implanted there and make the entire
journey to birth. Our decisions should also be based on an honest assessment
of their possible fates. While it sounds good to say “put them up for adop-
tion,” this position is meaningless unless we have a plan for how to execute
it. In reality, this position is no different in outcome than the decision to do
nothing—that is, to keep them in frozen limbo until a power outage or some
other circumstance makes the real decision for us. It is in my view a position
of avoiding a real decision. And we should also keep in mind that the
Catholic Church, which takes one of the strictest views against embryo
research, is also opposed to surrogate motherhood and assisted reproduction,
so the alleged feel-good option of “let them be adopted” will not even satisfy
all of the opponents of research.22

Surely we can summon the common sense, courage, and collective
wisdom to decide what is best for the common good. There is an excellent
thought experiment that has been shared widely among thinkers on this
subject, and it is worth repeating here: If we discovered that an in-vitro fer-
tilization clinic was on fire, who would we save first? The doctors, the
nurses, and the patients, or the embryos in the freezer?
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chapter eight

hypocrisy and 
health care

Government restrictions [on embryonic stem cell research have] severely
hampered the ability of researchers to pursue the best science and discour-
aged many bright young investigators from entering the field.1

—David A. Shaywitz, Harvard Stem Cell Institute

In our new century’s most closely watched race, the United States, long the
global life sciences hegemony, is indeed falling uncharacteristically behind.2

—Aaron Levine, Princeton University

Danny Heumann was 18 years old in August 1985, when he climbed into
a car with three other teenagers. All of them had just spent their summer
vacation as camp counselors at Camp Baco in upstate New York’s
Adirondack Mountains. Danny had been a camper there for seven summers,
and this year he had been promoted to head tennis counselor. While wind-
ing up the summer right after high school graduation, the bubbly, ener-
getic New Yorker was full of anticipation for the upcoming fall. He had only
two weeks to go before he started his freshman year at Syracuse University.

干细胞之家www.stemcell8.cn ←点击进入

http://www.stemcell8.cn


But before going home to prepare for college, Danny and his friends
decided that they wanted one “last blast” to enjoy the summer, before they
all went their separate ways to start their freshman years at colleges
throughout the country. They were drawn to the beckoning lights of
Montreal, where they wanted to spend a few days of freedom in the glam-
orous city.

The four boys never made it to Montreal. On the evening that they were
to leave for the trip, one of the counselor’s friends called to say he had gotten
lost while driving to meet them, and asked them to wait for him. The friends
grew more and more frustrated as the night wore on. At around 11:30 P.M.,
while they were sitting on a bench near the entrance to the camp, a car
screeched by, and one of Danny’s friends shouted, “I think the car that just
drove by is my friend Jeff!” The four counselors jumped into the car and took
off after the car. They were on a steep, winding mountain road, and racing to
catch up with the other car. In the blink of an eye, the driver lost control of the
vehicle. The car flipped several times and hit several trees before skidding to a
stop. The crash was so intense that it instantly killed the driver of Danny’s car
and one of its passengers. When the demolished car slid to a stop, the driver’s
body lay on the ground and Danny lay in the wreckage, his body motionless
and in excruciating pain. Despite being critically injured, he never lost con-
sciousness. He could tell that his body was swelling, and he had the agonizing
sensation of being pricked by “thousands and thousands of needles in my
back.” When the paramedics and firemen came, they had to cut the roof of the
car open with metal cutters so they could lower a back board into the car using
ropes and pulleys. Once they finally lifted Danny out of the car, they loaded
him into an ambulance and started off on the 45-minute drive to the nearest
hospital, which was in Glen Falls, New York. The whole time Danny was
thinking, “This can’t be happening. It’s just a bad dream. I’m going to wake up,
and everything is going to be fine.” But the terrible reality was that two boys
were dead and Danny was seriously injured while, miraculously, the other boy
had walked away from the wreck with barely a scratch. There had been no alco-
hol or drugs involved; just youthful impatience and a winding mountain road.

When he arrived at the emergency room, Danny was taken immedi-
ately for a CAT scan of his back and neck. Soon afterward, the doctor on
duty came and delivered the devastating news. He told the 18-year-old
that his back was badly broken at the T6 vertebra, and that there was no
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hope that he would ever, in this lifetime, recover the use of his body from
the waist down.

“I just couldn’t believe it,” Danny says now, 20 years later. “I thought
when I left the hospital in Glens Falls and returned to New York City to
have my surgery to repair the broken vertebrae and start my rehab, paraly-
sis would be a distant memory—that I’d only be in a wheelchair tem-
porarily. But to add insult to injury, the doctor that night told my parents
that I would never father my own biological child.”

He spent the next year recovering from the catastrophe, but the fol-
lowing year, he was determined to enter Syracuse University as planned. In
his freshman year, while he was taking first-year classes at Syracuse, he was
also learning how to live life as a paraplegic. A few years later, for his grad-
uation ceremony, Danny wanted desperately to be able to walk across the
stage, to receive his degree standing up just like everybody else. So he spent
a year in agonizing training, to build up the necessary endurance to move
himself across the stage using leg braces and crutches. It was one of the
hardest things he had ever done, but he made the distance without his
wheelchair. This was a rare feat for Danny, which depended on the
strength of his upper body; he has yet to regain his ability to walk.

Today, Heumann is married and lives in Ann Arbor, Michigan. He
devotes much of his time to the Daniel Heumann Fund for Spinal Cord
Research, which has raised $5 million for cutting-edge research at universities
and foundations all over the world. He is also a powerful motivational speaker
at corporations, universities, colleges, and conferences. Danny met Bernie
Siegel in 2004 in Miami, where both had been asked to speak at a meeting of
the Miami Project to Cure Paralysis. Siegel was inspired by Danny’s passionate
plea for more research to help people like him walk again, and Danny was fas-
cinated by Bernie’s incredible feat at the U.N. They connected after the meet-
ing was over, and Siegel invited Heumann to speak at his next major
project—a meeting of some of the world’s most prominent researchers at the
U.N. This time Bernie had invited scientists from around the world to per-
sonally address the General Assembly about the promise of therapeutic
cloning. To the profound displeasure of the U.S. delegation at the U.N., Siegel
had negotiated a sponsorship of the conference by the 53-nation Asian Group
of Legal Experts, and the unusual event was held in the Dag Hammarskold
auditorium at the U.N. headquarters. Danny went to New York, where he
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told the U.N.’s General Assembly how critical it is to people like him for
legislators to allow nuclear transfer and embryonic stem cell research to go
forward.

From the first time he met him, Bernie recognized that Danny, in spite
of his paralysis, is a powerhouse of energy and determination for the cause
of stem cell research. “I realized his potential because he’s such a powerful
speaker,” Bernie says. “I told him early on that he’s going to be the leader
to overturn a bad policy—Michigan is going to be the first state to over-
turn its bad laws.” Since then, Danny has indeed created a large network
in his state of politicians, business leaders, philanthropists, and patients
who are working aggressively to turn the tide on anti-research legislation.
He credits much of his drive in the endeavor to the inspiration he derived
from Bernie’s belief in him.

I had a chance to talk with Danny at length one day at the University
of Michigan (UM) Ann Arbor campus, where I had been invited to speak
at a biotechnology conference. It was a Saturday and Danny had graciously
agreed to meet me at the university, a place that he was quite familiar with.

The conference I was speaking at was hosted by the University of
Michigan’s Life Sciences Institute, yet it was evident that one of the most
promising fields in biotechnology was not altogether welcome there. In my
hotel room the night before the conference, I perused a copy of the next day’s
schedule, noticing that in an all-day lineup of speakers on biotechnology,
I was the only one addressing the topic of stem cell research. I was surprised
to see that Michigan Congressman Vernon Ehlers was giving a keynote
address. Ehlers had spoken out against embryonic stem cell research,
especially therapeutic cloning. Usually, politicians give keynote addresses at
conferences like this to act as promoters for the state’s biotechnology
sector—to more or less get the word out that their state or district welcomes
the innovation, prestige, and investment dollars that biotech companies
bring. In a state where much of the research is illegal, I wasn’t sure how the
congressman would approach the issue of stem cell research.

It was late fall and the next morning, the weather was so exquisite that
I walked the ten blocks from the hotel to the building where the confer-
ence was being held, savoring the crisp but still balmy air. The Ann Arbor
campus is the very picture-book image of an American college town.
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Old, Tudor-style buildings and stone cathedrals with ivy-covered walls
mingled with the newer buildings. Generous, sloping lawns were strewn
with the leaves of trees that blazed with bright bursts of red, fiery oranges,
and translucent yellows. The deep, sonorous ring of church bells hung over
the sidewalk cafés and trendy shops that I walked past, where students were
gathered in pairs or small groups to enjoy the glorious weather. However,
beneath Ann Arbor’s collegiate exterior, one of the most critical battles of
the stem cell wars was being fought.

The building at the university’s Life Sciences Institute, where the confer-
ence was being held, was a gleaming new facility that UM obviously wanted
to showcase. While this meeting was going on, the institute was also spon-
soring a career fair poster section to help students learn more about fields of
opportunity in biotechnology. Clearly, the University of Michigan wanted to
beef up its biotech profile by investing in this state-of-the-art center and then
opening the conference up to the general public. Not only that, UM had
recently announced that it was committing $10.5 million to stem cell research.
It would seem that things were off to a good start, except for two things. The
first problem is that a state law forbids any research that results in the destruc-
tion of an embryo. This means that Michigan scientists could not create any
new embryonic stem cell lines that might be safe for human transplantation.
They could work with the federally approved embryonic stem cell lines, but as
discussed previously, scientists have a very limited incentive to do so. They
could use the cells only for basic research and teaching purposes; they would
not be able to use these lines to develop human therapies.

The other problem impeding UM’s ambitions to become a biotech
center is a state law forbidding any kind of cloning, nuclear transfer for the
derivation of stem cells included. In short, Michigan scientists can only
work with the several-year-old, mouse-contaminated embryonic stem cell
lines that are far inferior to cell lines that have since been created. Because
of Michigan’s laws, the ability to create new embryonic stem cell lines
through therapeutic cloning or with the use of excess IVF embryos is
impossible even in the private sector, with private money. Because none of
the federally approved cell lines are suitable for human transplantation, it
will be all but impossible to develop human stem cell therapies in the state.
Any biotech companies that want to conduct human embryonic stem cell
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research have every incentive to move to other states where the laws are not
so crippling.

Of course, there are many important avenues of research and develop-
ment in biotechnology, but it’s hard to see a future thriving industry in
biotech that doesn’t incorporate what scientists think is the most promis-
ing biomedical research of our time. And for a university to attract the
most promising students and research faculty, shutting down the hottest
area in research is a serious problem. In fact, at the time of the UM con-
ference, many American universities had already started to lose graduate
students and faculty to California and to foreign countries that fully sup-
port stem cell research. There was a conflict between UM’s ambition to be
a biotechnology leader and a realistic assessment of where the promise lies.

I met Danny briefly just before Congressman Ehlers’ keynote address.
He wheeled up to me outside the auditorium where the conference was
going on and greeted me enthusiastically, wearing a gray fleece jacket and
a baseball cap. We spoke for just a minute or so, and then Danny moved to
a back-door entrance to the auditorium that was wheelchair-friendly.
I went back into the auditorium and introduced myself to Congressman
Ehlers, a very distinguished older man who shook my hand warmly. He
had the natural grace and friendliness of a seasoned politician. But I could-
n’t help wondering how he can justify, in his own mind, denying hope to
people like Danny Heumann.

Congressman Ehlers was a captivating speaker. He spoke eloquently
about the importance of science education—why American students need
to be better educated in science, and how our mediocre academic standing
vis à vis other countries threatens our economic future. He deplored how
few young Americans go into scientific fields and pointed out, humor-
ously, that “In high school you kind of look down on the nerds, but when
you get out of high school, you’ll either be a nerd or you’ll work for one.”
He recognized that in order for the United States to maintain its preemi-
nence in science and technology, we need public policy that promotes part-
nerships between university scientists doing basic research and biotech
companies that have the ability to apply the new technologies to products.
He moved on to the problems of ensuring that government policies sup-
port scientific research. Here, he said, is where a “scientifically illiterate”
public interacts with “politically clueless” scientists.
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Of course, most scientists are not experts in politics. They are trained
for many years in a field that is, or should be, radically different from pol-
itics. Scientists are not trained to be politicians, but the more examples
I see of stem cell researchers being forced to spend an inordinate amount
of time defending their work, the question springs to mind—should they
be forced to do this? There are a few scientists who, in addition to being
active researchers at the top of their field, are also excellent ambassadors for
the cause of stem cell research. Two of them are John Gearhart at Johns
Hopkins University and George Daley at Harvard. Both of them not only
have incredibly demanding scientific careers—they travel constantly,
speaking at meetings, seminars, public gatherings, senate hearings, and
congressional briefings, and give interviews to the press on a regular basis.
There’s no doubt that they have helped immeasurably in the effort to edu-
cate the American public and our elected officials about what stem cell
research is and how it works. But is it reasonable for us to expect our best
scientists to regularly put their research on the back burner while they
engage in such an endless whirlwind of promoting the cause of research?
Wouldn’t their time be better spent doing the research itself?

While Ehlers brought up important points, it seemed to me he was
dancing around the issue of stem cell research. He didn’t say a single word
about it. I was disappointed that he ignored one of the most vital subject
areas where science policy is failing us to the greatest extreme. Also over-
looked was the critical issue of scientific illiteracy on the part of our politi-
cians, where, in my view, there is no excuse. I can understand that many
Americans, whose days are marathons of working, commuting, driving
the kids to their lessons, and somehow still getting dinner on the table,
aren’t going to be brushed up on the latest science impacting our lives.
What can’t be excused is the politicians whose job it is to be better
informed than we are, so that they can make decisions that are in our best
interests.

After Ehlers finished speaking, it was my turn to try to cram in an
overview of stem cell research. After I finished speaking, Heumann met me
outside of the auditorium, and we moved down a wide hallway to find a
quiet place to chat. From my vantage point, Danny was silhouetted against
a huge window, from which I could see two of the impressive new build-
ings of UM’s Life Sciences Institute. The six-story facilities sat there in
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pristine condition, their offices still empty. The new complex was clearly a
huge investment for the university. All told, the buildings of the Life
Sciences Institute offer about 500,000 square feet of space and include a
brand new $100 million lab facility. The university’s website touts its goal
of making the center a mecca for top-notch researchers in molecular and
cellular biology, genetics, proteomics (the study of how genes make the
proteins that make almost everything else in our bodies), and other forms
of cutting-edge biology. Yet I wondered how, given the legislative land-
scape of the state, UM planned to attract new researchers and investment
dollars to fill up those immaculate spaces. I asked Danny what he thought
of the university’s plans.

“It’s really frustrating to me,” he said, “because I drive around here and
see these beautiful buildings. I see the vitality and the potential of what
could be going on here. But we have such restrictive laws on our books
here in Michigan. How are we going to be able to recruit the best doctors,
the best students? When people graduate from here, a lot of them are going
to move to other states, where the laws allow medical progress.”

Danny described how, after his fateful meeting with Bernie Siegel and
his speech in 2004 for the United Nations, he decided to find out what was
happening in his home state. And he was appalled by what he found. “I
couldn’t believe what I read,” he recalled. “I found out that with all this
research going on in Ann Arbor, we’re the most restrictive state in the
country regarding stem cell research.”

Since then, he has devoted his energies to trying to affect a change in
policies. He contacted a member of the Michigan House of Representatives,
Andy Meisner, and told him that he wanted to overturn the laws that for-
bid embryonic research and therapeutic cloning research. Andy listened.
He agreed with Danny, promised his support, and has since been what
Danny calls his “champion” in the state legislature. By now Danny was
learning from Bernie Siegel and from advocates in other states that if you
want to undertake a law-changing initiative, you need to enlist as many
partners and allies as possible. He set up a meeting with Meisner and one
of UM’s attorneys and a university government relations official. They
asked the University of Michigan to partner with them by endorsing some
pro-research legislation that would overturn the laws criminalizing thera-
peutic cloning and banning research with embryos. They wanted UM to
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follow in the footsteps of other universities like Harvard, Stanford, Johns
Hopkins, and numerous others that have helped push for reform in their
state legislatures. But UM wasn’t interested. “Their response to me was,
‘We’re doing stem cell research here at Michigan, and we have no prob-
lems. We’re just using Bush’s federally approved cell lines.’ ”

When Danny told me this, I couldn’t reconcile it with the university’s
investment in their new life sciences center. “I just don’t get it,” I told him.
“All the money they’ve poured into these huge new facilities, and what do
they plan to do with them? Just work with the contaminated cell lines? Or
maybe focus on adult stem cell research?”

Since his initial contact with officials at UM, Danny replied, the uni-
versity has started to change its attitude. They have lost one of their best
stem cell biologists, Michael Clarke, to Stanford University in California.
“Now they’ve started to see the light, that we’ve got a real problem here.
They’re starting to see how these laws really hurt their goals. They’ve built
these huge facilities, and now they need to recruit the best researchers, and
it just isn’t happening. What we’re experiencing in Michigan is a brain
drain, with the best scientists leaving and taking their research to other
countries or states. This university has a rich tradition of being a research
leader in this country, but unfortunately, we’re in a situation now where
the legislation is preventing the recruitment of scientists.”

He went on to describe what should be happening. “The key is you
build these types of facilities here, you recruit the best scientists, and this is
a green light for biotech companies to come here and partner with UM
researchers. Then we get research out of these labs which would pay sub-
stantial royalties to the university, and biotech companies can take the tech-
nology and develop it to where it needs to be to get FDA approval. And
finally, the patients who are sitting here (like myself ), can benefit from the
new therapies.”

“How does it make you feel,” I asked him, “as a patient—as a person
whose life might be radically different—to live in a state where much of
the research is illegal? Essentially, your state is saying . . .”

“They’re saying to me, to hell with you,” Danny replied. I guess there
was no diplomatic way to say it, and his anger and frustration were
palpable. “It’s painful. But they’re saying that to the wrong guy, because I’ll
go out and make speeches and tell my story, and I’ll motivate other people
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to help make a change. When I make a presentation, I give you my heart
and my soul. I wear my heart on my sleeve. But at the end of the day, that’s
how you motivate people. I’m a private citizen who’s not a celebrity, who
just won’t settle for the medical establishment’s prognosis that I should
spend the rest of my life in a wheelchair.”

Not surprisingly, Danny follows the developments in stem cell
research closely. He is aware of the experiments in which embryonic stem
cells partially reversed spinal cord injury-induced paralysis in rats. I asked
him if he thinks that research with embryonic stem cells will ever cure him.

“Maybe,” he said. “It’s too early to tell. Let’s see if this is the magic bul-
let. And if it is, then bring it on. But we’ll never know if we’re not allowed
to do the research. They [opponents of the research] love to say that with
embryonic stem cells, nothing’s been done. Well, nothing’s been done
because of all the restrictive laws. Let’s see the promise of embryonic stem
cells—let the scientists do the work they need to do to get the job done.
And let’s see if it’s all for real or it’s not. But we’ll never find out if we don’t
do the research.”

The struggle to enact pro-research legislation in Michigan has been an
uphill battle in a House of Representatives that is dominated by
Republicans. In 2005 Heumann and Meisner began considering a ballot
initiative similar to the one passed in California that added an amendment
to the state constitution allowing funding for the research. A ballot initia-
tive would allow Michigan rank-and-file voters (instead of its legislators) to
decide on whether or not they want the state to provide funding for embry-
onic stem cell research. However, getting an item added to the state election
ballot is an expensive proposition, involving extensive public education
efforts and the gathering of hundreds of thousands of signatures on a peti-
tion. Heumann and Meisner started reaching out to local philanthropists to
try to raise enough money to do it. Already, they’ve enlisted support from
Michigan’s Democratic Congressman Sandy Levin, and Congressman Joe
Schwarz, a Republican from Battle Creek who is also a physician.

While Danny and I were talking about the prospects of getting a
Michigan ballot initiative off the ground, his cell phone rang and I wasn’t
surprised when he said he had to go. It was from his wife, Lynn, who had
expected him home over an hour ago. And what was so important for him to
rush off to so suddenly? It so happens that the day I met with Danny was the
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day of his daughter Katie’s second birthday party. True to form, he refused to
accept the emergency room doctor’s verdict that he would never father his
own child. Two years ago, with the help of in-vitro fertilization, Danny’s wife
gave birth to a beautiful baby girl, and he wasn’t about to miss her birthday
party.

Danny’s story resonated with me long after he left. It’s impossible to
talk with him and not realize that, in a couple of heartbeats, with the
screech of a tire and the sudden slamming of metal objects, we could all be
exactly where he is. We take our lives and our health for granted, but
would we be willing to accept a life sentence in a wheelchair, or worse?

As I savored the long walk back to the hotel, I wondered what the odds
are that Danny, and the thousands of people like him, will ever be able to
enjoy such a simple, joyful experience as a long walk on a crisp fall day.
I also reflected on the issues that Congressman Ehlers brought up, won-
dering how someone could be so aware of the fundamental problem of bet-
ter educating the public about scientific issues that will intimately affect
them, and still be on the side of suppressing a vital branch of medicine.

If America is to have a true democracy, the public must understand
much more about recent scientific research than it currently does. This is
made more difficult by the fact that some of the most important research
happening in labs today is so new that you’d find very little, if anything,
about it in existing biology textbooks. We live in such a highly developed
research environment that the only way to stay on top of the latest devel-
opments is to read the reams of scientific papers published in a staggering
array of international scientific journals, to surf scientific websites around
the clock, and to read all the popular books on every science subject. And
that still wouldn’t tell you about everything that’s going on in the private
research sector, where scientists have a commercial disincentive to publish
results that they might hope to patent. The two-career couples and busy
families of today cannot be expected to spend huge chunks of time perus-
ing The New England Journal of Medicine. That’s where organizations in
the nonprofit sector, such as the Genetics Policy Institute and other educa-
tional foundations can fill in the gap—by passing new information on to
the public.

Stem cell research is also a perfect example of why it’s critical that the
public at least understands the basics of the science, because it is something
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that we will all be voting on, whether we’re aware of it or not. The odds are
that in the next few years, we could be voting on a state ballot initiative
regarding whether or not our state is to fund embryonic stem cell research,
or whether therapeutic cloning will remain legal. If we aren’t asked to vote
on the issue at the state level, the politicians we send to Washington will,
without a doubt, be voting on some stem cell research legislation—
whether to fund it, promote it, criminalize, or ignore it—and the results of
that legislation are bound to have a profound impact on all of our lives.
While we usually vote for politicians based on their positions on a variety
of issues, we should all remember that if we or someone close to us has dia-
betes, cancer, Parkinson’s, heart failure, blindness, AIDS, or brain damage
from a stroke, that issue is going to eclipse every other issue in our lives.
And if we live long enough, that will hold true for each and every one of us.

Danny Heumann’s struggle to have embryonic stem cell research con-
ducted in his state is only one example of the battles that are going on
across the United States. Very little has changed in terms of funding for the
research since November 2004, when the citizens of California voted to
pass their state’s Proposition 71 ballot initiative. The initiative, which
passed by a large margin, was meant to establish a creative “work-around”
to federal funding restrictions with a state-funded investment in research
that far exceeds the contribution of the National Institutes of Health and
even rivals the funding in many countries. Through the issuance of state
bonds, California allocated an investment of $3 billion over the next ten
years for stem cell research, including embryonic stem cell research and
therapeutic cloning. As of this writing, four other states (New Jersey,
Connecticut, Illinois, and Maryland) have agreed to provide funding for
embryonic stem cell research, and activists in several other states are now
struggling to establish funding in their own states.

While infusions of cash from the various states are welcome and even
necessary developments in the short run, creating a patchwork system of
laws in regards to stem cell research over the long term could be very
problematic for patients and communities. If no coherent federal policy
to support the research is put into place, along with nationwide laws to
protect it from anti-research minorities, the result could be a Balkanization
of U.S. health care. In a nation where a lack of universal access to health
care is already a serious problem, state-by-state laws governing the many
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treatments and technologies created through stem cells will only exacerbate
the inequality.

If inconsistent legislation exists when stem cell therapies become
available to patients, there will be more medical “haves” and “have-nots,”
states where patients can get life-saving treatments, and other states where
patients seeking the same treatments would be branded as criminals. Some
of the state laws banning or prohibiting the research also brand their own
citizens who travel to other states to receive stem cell treatments as crimi-
nals. Some states are also considering laws that hold doctors, nurses, and
hospitals criminally responsible if they deliver treatments that are outlawed.
One of the most infamous of proposed laws was narrowly averted in Texas
in 2005. Dubbed the “Granny Goes to Jail Law,” this law would put doc-
tors in jail for even discussing stem cell treatments with doctors in another
state, and would criminally prosecute relatives who drove their loved ones
to medical appointments in which a stem cell treatment is used. And even
without state laws to prohibit patients from going to other states to receive
treatments, what about those who can’t afford to travel to another state for
treatments? The patchwork system of funding and legislation would force
Americans to accept the idea that life-saving cures will be available to some
while denied to others simply because of where they happen to live.

In all the smoke and crossfire of the nationwide battle to allow stem
cell research, there is another compelling issue that has received far too lit-
tle attention: the economics of health care. With the unprecedented aging
of the American population, the cost of health care threatens our solvency
like never before. We simply can’t afford the same disease statistics in baby
boomers that characterized their parents’ generation.

Widespread chronic illness goes far beyond a medical and scientific
problem, and beyond the physical suffering of its victims. If we can put the
enormous problem of human suffering aside for a moment and consider the
cold, hard economics of the matter, chronic illness now takes a staggering
toll on families and on society itself. The state of health care in the United
States is enormously complicated by issues of access and affordability.
To understand the true impact of such high rates of chronic illness, we have
to factor in the reality that millions of Americans have no up-front access to
even the limited care that is available to manage their illness. And for
practically everyone, receiving long-term care if we become seriously ill or
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disabled depends on whether we have a loved one who is willing and able to
take care of us.

In the United States, most of the care given to the chronically ill is
delivered by family members—the parents, wives, husbands, daughters,
sons, and other loved ones of the ill and disabled. In 2004, the National
Family Caregivers Association referred to America’s unpaid and, for the
most part, unrecognized family caregivers as an “invisible workforce of
50 million” people.3 These individuals are the everyday heroes who keep
our inadequate, patchwork system of private and public health care going.
They provide 80 percent of the home care that is needed on a continual
basis, often for years at a time, by the chronically ill. Their services are
valued at $257 billion annually. Giant gaps in Medicare, which doesn’t
cover what it considers “custodial care,” and limitations and gaps in private
insurance mean that this situation will only get worse as the U.S. popula-
tion ages and the baby boomers enter their high-risk years for chronic
illness.

And what about the personal financial impact of chronic disease and
disability? After all, being seriously ill doesn’t make the mortgage and the
car payments go away. Chronically sick people are subject to the same
financial pressures, and often additional ones, that we all face. Unfortunately,
many of us are lulled into complacency by the expectation that if medicine
doesn’t cure us, private insurance or “the system” will take care of us. For a
majority of Americans, this simply isn’t true. Americans have far less pro-
tection from financial devastation due to an illness than most of us realize
(or perhaps want to contemplate).

Without a nationalized health care system, having decent health care
or sometimes any health care at all is heavily dependent upon one’s ability
to have a full-time job that offers insurance. The catch-22 is that chronic
illness impacts people’s ability to work. A job can easily be lost when a
person becomes too ill to work, or is fired because being sick causes him to
miss too much work. Needless to say, the loss of a job makes it much
harder to pay for private insurance, the cost of which is prohibitive for
most people. This is free-market capitalism and social Darwinism at its
worst. But let’s assume for a moment that we have what we think is a good
insurance plan through our employer, and we are ill but able-bodied
enough to continue working. Or, it is a family member who suffers the
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catastrophic health problem, so that the person with the insurance can
continue working and keeping the health care plan in place. This means
that the sick person will get the care that he or she needs, for as long as she
needs it, and health insurance will cover it, correct? Unfortunately, in the
case of a really expensive or long-term illness, this expectation is com-
pletely unrealistic.

We tend to associate unpaid medical debt with poor people, but in
truth no one is invulnerable to being financially devastated by a sudden
illness or a severe injury brought on by a car accident. A recent study
conducted by researchers at Harvard found that more than half of all bank-
ruptcies are caused by illness.4 An even more recent study conducted by
The Commonwealth Fund found that 20 percent of working adults are
paying off medical debt.5 This is partly because prolonged illness often
leads to the loss of a job and health insurance, but what many Americans
don’t realize is that even health insurance may not be protection from
financial ruin. Deductibles and copayments can run well into the thou-
sands in the case of a severe illness, and insurance may not pay, or may have
a low cap on, essential services like physical therapies after a serious injury
or a stroke. The catch is that, if we become seriously injured or sick, most
of us have to do anything and everything it takes in order to become
healthy and functional again, because we can’t afford not to. With the
meter of expensive therapies and treatments constantly running, patients
can be forced to rack up astronomical debts in an effort to become func-
tional enough to work again.

To top it all off, there is the health insurance industry’s own insurance
against bankruptcy, called the “lifetime cap.” If you read the fine print in
your health care coverage agreement, you will find that your insurance
company has probably put a cap on the amount of coverage you can
receive in your lifetime. This means that developing a recurring case of
cancer that requires successive bouts of expensive treatments or a disease
that requires an organ transplant can easily turn a middle-class American
into a medical indigent. With surgeries and other treatments easily adding
up to six figures, bankruptcy may only be the beginning. Families can lose
their homes, their savings, their credit, their children’s college educations,
and their security in retirement just because one of their members happens
to become seriously ill.
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So what is insurance good for? Certainly, in the case of acute care for an
accident, a life-saving surgery or an erupting health problem, most plans
will get you in the door of a hospital and make sure you get the surgery you
need. But in the brave new world of limited coverage, you could walk away
with a mountain of debt. Just imagine, for a moment, if you or your spouse
needs emergency bypass surgery because of an impending heart attack. As
more and more Americans are finding, their health insurance makes sure
they get the surgery, but through payment caps, denials of coverage for
itemized expenses, and refusals to pay for “elective” services (such as physi-
cal and speech therapy after a stroke), they can easily end up with $50,000,
$100,000, or even $200,000 or more in medical debts. Now ask yourself if,
on your current income and with your current level of debt (credit cards, car
loans, etc.) you could factor in monthly payments on a $100,000 hospital
tab. This is how middle-class families are driven into bankruptcy.

And then there is the plight of the working poor, who are in a terrible
bind when it comes to health care. Many low-wage jobs don’t offer health
insurance, and for those that do, the employee’s share of the cost can make
it absolutely prohibitive. The rising cost of health insurance not only bur-
dens companies—employees are paying a bigger and bigger chunk of their
paychecks for their share of it. It’s not unusual for full-time service indus-
try employees making $8 to $10 an hour to be required to pay one-third
to one-half of their take-home pay for family insurance coverage. In fact,
in 2006, 41 percent of moderate-income, working-age adults have no
health insurance, up from 28 percent in 2001.6 When families have to
choose between food, shelter, and health insurance, the availability of
insurance is no more than a tragic illusion. This means that many of the
working poor simply live with chronic conditions that diminish their qual-
ity of life and add to the cycle of poverty by also diminishing their ability
to work.

All this adds up to a scenario in which Americans actually pay far more
per capita across the board for health care than the citizens of any other
industrialized nation. Today, at two trillion dollars a year, health care
expenditures represent 16 percent of the American economy.7 Those who
have no insurance, currently estimated to be approximately 45 to 50 mil-
lion Americans, wait until an illness reaches the critical stage before seek-
ing out health care, which they can’t afford to pay for.8 And when they do
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seek care, they generally show up, very sick, in the emergency rooms of
hospitals that receive public funding and are required to treat them. Of
course, the cost of treating those who can’t pay at even private hospitals is
passed on to all of us in the form of rising costs. There is no free health care
in the United States, because someone somewhere is paying for it, and
probably paying too much. Yet the return we get on this enormous expen-
diture is disappointing, to say the least.

Perhaps most problematic of all is the fact that, even with the best
treatments that current medical science has to offer, more often than not,
patients, especially older patients, are not cured. Doctors may be able to
treat some of their symptoms, but they might as well be patched together
with duct tape and safety pins for all the curing that goes on. To give
medicine credit where credit is due, most of us can be kept alive far longer
than we would have without it. But even those who have access to the best
of care are being kept alive sick, often suffering, and with some level of
diminished ability. At the end of our lives, this irony routinely plays out in
hospitals to heartbreaking extremes.

These are the tough realities that Americans, with our tendency toward
endless optimism and “faith in the system,” don’t want to face. We have a
health care system that promises far more than it delivers, is unevenly dis-
tributed (one might even say financially rationed), is enormously costly,
and yet leaves one-third of the population ill and grappling with some level
of disability. The unprecedented aging of our population under such cir-
cumstances has led many public health experts to make dire predictions
about the next few decades, including predictions about the collapse of
Medicare and Medicaid. And it is beyond dispute that if the incidence of
chronic, degenerative diseases remains statistically the same for all age
groups, and the total number of Americans over 65 increases to 40 million,
as it is expected to do over the next few decades, the burden of disease and
disability will create a national fiscal and human disaster.

The rates of illness in the United States are similar to those in many of
the world’s industrialized nations. Disease and disability are already enor-
mous drains on economies worldwide, but we are at the beginning of the
biggest aging boom in history. We need new medical technologies and
treatments that don’t just manage disease at an exorbitant cost to everyone
involved. What we need are healthy people. While there are other bright
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spots in biomedical research, drugs and devices and other improvements
on the horizon, we desperately need to take medicine to the next level.
Without the help inherent in the study and use of stem cells, it is hard to
see how we might get there. In the next chapter, I’ll explore the rocky path
that this cutting-edge research has taken in the absence of a major invest-
ment from the world’s biomedical research giant, the United States.

stem cel l  wars158

干细胞之家www.stemcell8.cn ←点击进入

http://www.stemcell8.cn


chapter nine

korea: great 
expectations

Give me a lever long enough and a fulcrum on which to place it, and I shall
move the world.

—Archimedes

The silky gleam of a full moon snaked across the waters of the Sea of Japan
as our plane descended. It was a cool October evening in 2005, and I was
arriving in Seoul, Korea to attend the opening of the World Stem Cell
Hub. The trip from Washington to Seoul is brutally long and exhausting.
I left Washington Dulles at 10:00 A.M. on a Monday morning, changing
planes in Atlanta. From then on, the Korea Air Lines 747 chased the sun
westward across the curvature of the earth for the next 16 hours. This is
how one day becomes two before travelers see a sunset. The plane
approached Incheon International Airport just before the sun finally sank
below the horizon on Tuesday.

After passing through customs, I collected my suitcase, exchanged
some American dollars into a large stack of won, and navigated my way
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to the airport exit. There I saw a young Korean man holding up a wel-
come sign that read, “Herold Eve.” I greeted him with a surge of grati-
tude. Looking a little surprised, he said, “I thought you were a man.”
We both laughed, understanding that first and last names are in reverse
order in Korea. As we walked, we were quickly joined by an older man in
a suit, who immediately motioned to the younger man, indicating my
suitcase. The young man apologetically took it out of my hand and
pulled it along for me. It was my first taste of the Confucian-style hierar-
chy of Korean society, which is a far cry from the American way of doing
things.

On the drive to Seoul, in bumper-to-bumper traffic, the older man
drove silently, while my young friend, who spoke broken English, made a
valiant effort to communicate with me. His name was Jae Heon Shin.
I asked him about the research he was working on in the lab of Dr. Woo
Suk Hwang, who was then considered the world’s foremost cloning
expert. Dr. Hwang had recently published two landmark papers on
human therapeutic cloning that had made him famous throughout the
world. Fortunately, English is the international language of science, and
we were then on firmer ground conversationally. I was soon fascinated by
the work that this young student was involved in.

Jae Heon was a graduate student at Seoul National University School
of Veterinary Medicine, and he was taking part in some of the most cut-
ting-edge animal research in the world. He worked in Dr. Hwang’s lab,
but on a project that is far less famous than the cloning research that had
catapulted the Korean scientist to international fame. Jae Heon was work-
ing in research on xenotransplantation, an area that could hold great
promise. Xenotranplantation is a fancy word for cross-species transplant,
such as an animal organ or tissue transplanted into a human. This is by no
means new—pig heart valves have been used to replace failing human
heart valves for years. But several labs throughout the world are now try-
ing to create pigs whose whole organs could be safely transplanted into
humans. There are some major obstacles in this work that need to be over-
come before this hope becomes a reality, but animal-to-human trans-
plants could one day save lives by helping to ease the shortage of human
organs.
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One of the challenges to using pigs is that normal pig organs are
considerably larger than human ones, and the human body cannot
accommodate them. Through selective breeding, however, the Korean lab is
working on creating a miniature pig, one whose heart, kidneys, and liver
would be small enough to transplant into a human. They have been breed-
ing successively smaller animals, which they call mini-pigs, to create more
appropriately sized organs. But once the size problem is solved, scientists
will still need to tackle another major issue: Pig pathogens can cause lethal
infections in human recipients. This danger is all too real. Animals can be
infected with retroviruses, or may have old viruses hidden in their genomes
that they long ago developed an immunity to. However, once it’s intro-
duced into a human body, the virus that was harmless to the animal could
be activated and cause a deadly infection.1 In a worst-case scenario, it could
then mutate in the human body and spread not just from animal to person
but from person to person, perhaps causing an epidemic that the human
immune system would be completely defenseless against. This is exactly
what is believed to have happened with the AIDS virus—that it jumped
from a primate to a human and then mutated to become transmissible
from human to human. As a result, scientists are very careful about the
possibility of transmitting animal infections to humans. One of the goals
of the Korean researchers is to create what Jae Heon called an “antiseptic
pig,” one that carries no dangerous germs that could wreak havoc in the
human body.2

The other challenge to overcome, obviously, is rejection. If humans
can reject an organ from another human, it stands to reason that the
danger of rejection would be even greater in the case of an animal organ or
tissue transplant. In fact, pigs have at least one histoimmune factor (a char-
acteristic that would be recognized as alien by the human body’s immune
system) that we already know to be problematic. They carry an enzyme
that produces a sugar molecule on the surface of their cells that human
antibodies will immediately recognize as foreign. Human antibodies will
attach to this molecule and go into a red-alert immune reaction that will
quickly attack and destroy the organ. Although transplanting pig heart
valves into humans has proven to be manageable with the use of immuno-
suppressant drugs, researchers who have tried transplanting pig organs into
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other primates found that this reaction was so severe that the organs were
destroyed within hours.3 There’s not much point in putting desperately
sick people through such a ghastly ordeal, which would almost certainly
kill them. But there could be a way around this problem that is not so
far down the road. The technique that could be used to overcome this
problem is animal cloning.

The Korean lab was taking cells from mature mini-pigs and deactivat-
ing, or “knocking out” the gene that produces the enzyme that makes the
troublesome sugar molecule. The altered DNA is then fused with a swine
oocyte that has had its nucleus removed, and the egg is activated to divide.
If the embryo makes it to the blastocyst stage, it is transferred into a sow. If
a successful pregnancy results, voila—you have a cloned mini-pig whose
cells will not make the dangerous sugar molecule. As exciting as this accom-
plishment would be, scientists engaged in similar research caution that the
sugar molecule may be only one of many issues to overcome in order to
make pig organs compatible with humans. No one knows yet when it will
be safe to conduct the first pig-to-human transplant trials—if all goes well,
it could be in a few years, but if more rejection factors are discovered, it
could take several more years to neutralize them. Still, with the use of
cloning, scientists now have a huge leg up in the process. Troublesome genes
can be knocked out before even an embryo forms, and the new genetic pro-
gram makes it into every cell of the future animal’s body.

Notwithstanding my gut-level response to the idea of raising animals
just to harvest their organs, which made me cringe, I wondered why
Dr. Hwang, one of the world’s foremost stem cell researchers, was even
engaged in xenotransplantation research. After all, many scientists think
that human stem cells can eventually be used to grow new organs, and
through therapeutic cloning, perfectly compatible ones at that. Why
bother with all the problems of making cross-species organs compatible,
when the world’s leading expert in therapeutic cloning could be putting all
that energy into growing new organs? Since I planned to interview
Dr. Hwang on this trip, I made a mental note to ask him about this. That
was the last thought I had just before falling at last into bed at the Seoul
Intercontinental Hotel.

In the native language, “Korea” means “Land of Morning Calm.” But
there’s nothing calm about morning, noon, or night in Seoul. In fact, it’s
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one of the most fast-moving, densely packed, and richly textured cities in
the world. Modern high-rises and colossal neon signs mix everywhere
with the institutions of traditional Korean culture—the rows of small
shops and thatched-roofed restaurants receded behind beautiful rock gar-
dens. Frenetic traffic, with its endless streams of cars and death-defying
motorcyclists, zooms past old Korean royal palaces with graceful names like
the “Palace of Virtuous Longevity.” The sidewalks and alleyways teem with
fast-walking pedestrians, dressed in the latest fashions and chatting on their
cell phones. As winding and complicated as the main streets in Seoul are,
they are just the beginning. Behind each street is a second, unbelievably
intricate network of secondary alleyways. However, unlike the “dead” alley-
ways of American cities, which are home to not much more than trash
dumpsters, these alleyways are packed with coffee shops, nightclubs, restau-
rants, and some of the most decadent shopping on earth. Whether you’re
looking for Gucci bags and Ralph Lauren clothes or just insanely cheap
knockoffs, you won’t be disappointed—that is, if you have a local resident
to show you where to find them.

The Korean love of speed and technology is obvious, yet in most
human interactions, Koreans display a charming sense of courtesy and
humility. Service is instantaneous, with none of the surly attitude that is
becoming a fixture in American life. Those of us who were guests of Seoul
National University at the opening of the World Stem Cell Hub were
extended every consideration imaginable. Looking back today, I realize
what a sublimely proud moment the opening of the hub was, not just for
Dr. Hwang and the researchers, but for the university, the hospital, the
government, and even ordinary Koreans.

Without witnessing the phenomenon of “Hwang-mania” in Korea
firsthand, it’s hard for Americans to envision a scientist being lauded about
as a national hero, but that is exactly what Woo Suk Hwang was in his
homeland in October 2005. Dr. Hwang literally enjoyed rock-star status.
He was followed by a mob of reporters, and average, rank-and-file citizens
recognized him on the street and asked for his autograph. Once you knew
what he looks like—a handsome man with a squarish face who looks
younger than his 52 years—you recognized his image everywhere. His
picture was on the front pages of newspapers and magazines. He appeared
in Korean television musical variety shows sandwiched between famous
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singers and popular rock bands, in “serious segments” talking about the
importance of stem cell research. When I turned on the TV at the
Intercontinental Hotel, there he was in a slick, half-hour promotional
video showcasing the virtues of his country. Korea Air Lines featured
him in their promotional video, and there was even a postage stamp
commemorating his research. There’s no doubt about it—the entire
country was enthralled by Dr. Hwang and exuberantly proud of his
accomplishments. He seemed to embody the Koreans’ hope for true first-
world recognition, for international acclaim, and for a glorious economic
future led by Korean science and technology.

At the opening of the World Stem Cell Hub in October 2005,
Dr. Hwang was riding high on a wave of achievements that had made him
one of the most famous scientists alive. In the previous two years, Hwang
and his research team at Seoul National University School of Veterinary
Medicine had made history—three times. In 2004, they reported that
they had derived human embryonic stem cells through therapeutic
cloning—the first research team in the world to do so.4 As monumental
as this feat was, the process of therapeutic cloning was still notoriously
inefficient. Hwang and his coauthors in a paper published in the journal
Science reported using 242 human eggs to produce just one embryonic
stem cell line. This was a lot of human eggs, which are well known to be
in short supply. Critics of the research in the United States and else-
where continued to level charges that therapeutic cloning would never be
widely applicable because it would require an endless supply of human
oocytes, and they suggested that only through the exploitation of poor
women, who would be compelled to sell their eggs, would this ever be
possible.

However, barely a year after the appearance of the paper in Science,
Hwang’s team, including his American collaborator Dr. Gerald Schatten,
reported that they had dramatically increased the efficiency of therapeutic
cloning, improving the technique so that it took them only about ten
human eggs per one stem cell line created. Not only that, they claimed to
have created 11 patient-specific stem cell lines, using donor cells from
actual patients with diseases and injuries such as Parkinson’s disease, ALS,
and spinal cord injury.5 This was incredible news. Not only did these
experiments take the science one giant step closer to providing stem
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cell treatments that were genetically tailor-made for patients, they also
provided disease-specific cell lines for scientists to study in the lab.
Diseases in a test tube, so to speak. And if that wasn’t enough, three
months later the team unveiled the world’s first cloned dog, a beautiful
black and beige Afghan puppy named Snuppy (for Seoul National
University puppy).6

By this time it was clear that Hwang’s team wasn’t just lucky—they
appeared to have refined existing cloning techniques. Their innovation
involved the way that the nucleus is removed from an egg cell. Instead of
sucking the nucleus out in a way that also clumsily removes some of the
egg’s cytoplasm, they first punched a hole in the egg cell’s outer membrane
with a needle and then gently squeezed the nucleus out. This was less dam-
aging to the egg, and a skin cell from the patient-donor could be inserted
through the hole in the cellular membrane, which was more precise than
just trying to fuse the two cells together. Dr. Hwang joked that his
researchers were more successful in their cloning attempts than Western
scientists because of the fine motor skills they had acquired through the
lifelong use of chopsticks. Whatever led up to it, their success stunned
the world.

In 2005, the Korean government rewarded them with millions of
research dollars and a brand new, state-of-the-art facility located in Seoul
National University Hospital. Hwang’s team had reported enormous
strides in a few short years, but stem cell research is still not without oppo-
sition in Korea. Catholics and evangelical Christians form a minority, but
they are strongly opposed to both embryonic research and therapeutic
cloning. When I spoke to Dr. Hwang, he described the split in public
opinion about his research to be “about the same as in the U.S.—maybe
even a little worse.” According to public opinion polls conducted in Korea,
he said, about two-thirds of Koreans are in favor of the research, while
approximately one-third are against it. The difference, however, is that
the government’s policy is more reflective of the desires of the pro-research
contingent. President Moo-Hyun Roh is a strong supporter of the research
and, as events were soon to show, the pro-research segment of society is
passionate, active, and extremely vocal.

I was one of several guests to attend the opening ceremony of the
World Stem Cell Hub (WSCH), the new facility housed within Seoul
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National University Hospital. I met up with Bernie Siegel, who was speak-
ing at the attendant symposium, the morning of October 19, and we
toured the facility along with a throng of reporters and visiting dignitaries.
The hub’s opening ceremony was sandwiched between sessions of a
biotechnology and bioethics conference, which was heavily attended by
businessmen, students, and members of the press. Other English-speaking
compatriots who were present that day included Bob Klein, who is presi-
dent of California Institute for Regenerative Medicine, American bioethi-
cists Laurie Zoloth, Insoo Hyun, and Courtney Campbell; Glyn Stacey,
who is director of the UK Stem Cell Bank; and Ian Wilmut, the Scottish
scientist who cloned Dolly the sheep.

The opening ceremony itself was held in one of SNU’s large auditori-
ums, an amphitheatre-style room that was lavishly prepared for the event.
I was treated to a front-row seat, where the enormous visuals towered over
us. Because most of the speeches were in Korean, the English-speakers
were outfitted with headphones, which provided running translations. At
the front of the auditorium was an enormous, nearly floor-to-ceiling sign,
in bright yellow and blue, with the inspiring words “Hope of the World,
Dream of Korea,” the motto of the WSCH, emblazoned on them. To
each side of this monolithic sign were two enormous video screens show-
ing magnified cellular images. A lavish floral arrangement acted as a cen-
terpiece, perhaps to symbolize the blossoming of a new era for Korea.

I was touched by the unadulterated hope and optimism that was so
palpable at this event. Koreans regarded the opening of their international
center of collaboration as a landmark event for their country. Dr. Hwang’s
work, and the support for the hub, opened up a whole new chapter in their
history, placing South Koreans at the proud center of world events. After a
brief introduction by the director of the newly created Seoul Central Stem
Cell Bank, Dr. Jung-Gi Im, a video tribute placing Dr. Hwang’s discover-
ies at the apex of modern scientific achievement began. It featured the first
flights of the Wright brothers, Alexander Fleming’s discovery of penicillin,
and Einstein’s discovery of the laws of relativity, followed by the Koreans’
milestones in therapeutic cloning. It described the World Stem Cell Hub
as the “epicenter of world stem cell research.” Images of Christopher Reeve
and Mohammad Ali were followed by a glorious finale with smiling, happy
children, blue skies, and messages of hope.
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Immediately following the video, the director of Seoul National
University Hospital took to the podium, referring to the WSCH as “a
miraculous bedrock contributing to a healthy economy for Korea and
health for the world” (direct translations from Korean to English make for
some clumsy phrasing, but you get the idea). Dr. Schatten, Dr. Hwang’s
collaborator from the University of Pittsburgh, spoke next. With his mop
of curly gray hair, Schatten looks and sounds like the stereotype of a scien-
tific genius, straight from central casting. He referred to the research cli-
mate in Korea as a “biomedical bonfire,” and likened Dr. Hwang’s journey
to a long and lonely climb up a mountain. “But now,” he said, “we can
glimpse the summit from above the clouds—treatments for some of our
most serious disorders.” After noting that his mother had died of
Alzheimer’s disease just one year before, he concluded with, “We now have
hope that human suffering may someday be relieved by patient-specific
stem cells.”

Last up was the country’s President Roh himself, a surprisingly young-
looking man, wearing a black suit and a pink tie. He confessed that for
quite some time, when people talked to him about regenerative medicine,
“I didn’t really understand. But today, I know it’s real.” He addressed
Dr. Hwang personally, saying, “In the beginning, I didn’t give you very
much help, but I promise you I will give you more help in the future. My
pledge to all of you is more support for basic science.” Dr. Hwang later
told me that what the president said was true. For years, he had struggled
for funding, with very little support from the Korean government. It was
only after he published his landmark studies that the government decided
to give him the substantial support that allowed for the establishment of
the World Stem Cell Hub.

With all the ceremonial rhetoric aside, the WSCH was an ambitious
project on a global scale. The scientists who conceived it hoped that
through scientific cross-pollination, the hub would serve a critical role in
advancing stem cell research (especially therapeutic cloning) worldwide.
They recognized that science, more than ever before, is an international
effort. This is especially true for stem cell research, considering the radi-
cally inconsistent policies of different countries, which have developed
varying types of expertise in the field. For example, in 2005 it was thought
that Korea led the world in nuclear transfer research, but American
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scientists were ahead of the Koreans in other techniques, such as directing
the stem cells into desired cell types. American scientists had already
begun to coax embryonic stem cells into becoming blood cells, neurons
and cardiac cells, for example, and U.S. scientists were also on the leading
edge of tissue engineering, which holds great promise when combined
with stem cells. At any rate, researchers all over the world today recognize
that international collaboration and the sharing of knowledge is by far the
shortest path to creating cures from the new science.

The hub was designed to act as a disseminator of knowledge among
scientists of every country where stem cell research is taking place. Foreign
scientists were invited to visit Dr. Hwang’s lab, where they could learn
Korean cloning techniques, and the hub would also send its specialists to
overseas labs to train others. The hub would also be the world’s first bank
of cloned, disease-specific stem cell lines that would be made available to
biomedical researchers everywhere who are trying to untangle diseases.
Satellite labs were planned for research-friendly San Francisco and Britain,
to provide regional centers for scientists to draw upon.

The United States is a perfect example of why a global network like
the one so ambitiously planned by the Koreans could be critical to the
development of cures. Even though nuclear transfer is not banned by U.S.
federal law, it might as well be. There is no federal funding for nuclear
transfer research, and several states even criminalize it. As I discussed ear-
lier, private capital is reluctant to tread where legislation is uncertain, and
NIH-funded scientists risk losing all of their funding if they mingle non-
government-approved research with the kind that is approved. This
makes it incredibly difficult for an American scientist to conduct thera-
peutic cloning research in the United States. However, if an American sci-
entist travels to a research center in another country, where experts may
have mastered the technique, he can learn from them without breaking
any laws or violating any Byzantine funding regulations. He no longer has
to wait for the political and funding climate to change in his own country
before he can take part in the research. At the same time, he can share his
expertise with his collaborators, furthering their research. With this sys-
tem of exchanging knowledge, scientists everywhere can quickly capitalize
on the discoveries of others, drastically reducing the amount of time it
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will take to develop stem cell cures. The hub made such good sense that
it’s no wonder Gerald Schatten, in a toast he gave at a dinner that night,
said, “Woo Suk is like a brilliant spider whose web now encompasses
the earth.”

But even at the time of its unveiling, it was clear that the idea of the
WSCH hadn’t been fully fleshed out. When Bernie Siegel and I spoke with
Dr. Hwang and other researchers the day after the opening it appeared that
there were still uncertainties, and chief among them was the question of
patents. One of the most important resources the Koreans were offering
the world’s scientists is the disease-specific stem cell lines. Having cloned
human cells carrying various genetic or degenerative diseases would be
incredibly valuable to other scientists. Certainly the Koreans’ technique of
cloning the stem cells was patentable, but what about the stem cell lines
themselves? The SNU researchers, even at the official opening of the hub,
seemed to be in the dark about how the patenting issues would be handled
by the hub. Since then, there have been conflicting stories dealing with
WSCH patents in the Korean and international news.

Dr. Hwang and I finally had a chance to talk at length the night of
October the nineteenth in a conference room at the Intercontinental
Hotel. The day had been packed with speeches, meetings, dinners, and a
reception, and I was amazed that he still had the energy to talk with me
about his work.

The whole encounter had a rather formal and official feeling to it.
I was told which room to meet him in, then led by several extremely cour-
teous attendants (a row of them, each one bowing in turn) to the room,
where I found Dr. Hwang and two young members of his research team
sitting at a long conference table. At least part of Dr. Hwang’s secret for
keeping such a frenetic schedule of researching, writing, traveling, speak-
ing, giving frequent media interviews, and supervising a staff of over
60 people seemed to be that he slept very little, and everything he did, he
did quickly. He answered my questions graciously, but when he was
finished answering, he would say, “Next question, please.”

I asked him whether he thought his cloning techniques would ever be
applied to human reproductive cloning. He emphatically told me that
any attempt to clone a human baby would not only be unethical, “it
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would be criminal.” The health problems due to genetic abnormalities in
cloned animals are heartbreaking—and that’s if both the mother and the
offspring survive to the point of birth. Hwang mentioned the frequent
occurrence of a deadly syndrome that is common in animal pregnancies in
which the mother is carrying a cloned embryo. This condition causes
fetuses to become abnormally large, killing both the mother and the
fetus—a consequence so frightening that even the risk makes human
cloning attempts unthinkable. But Dr. Hwang had other reasons that
convinced him that human reproductive cloning is simply not possible.
In fact, only a few weeks earlier, he and Schatten had been in Washington,
DC, visiting members of the U.S. Senate, to tell them why they think the
specter of human cloning will never materialize—at least not in our life-
time.

In April 2003, Dr. Schatten and his research team in Pittsburgh pub-
lished a paper in Science detailing the results of their ongoing attempts to
clone humanity’s closest relatives—nonhuman primates. Using some of the
techniques pioneered in Dr. Hwang’s laboratory, they had produced
135 cloned rhesus monkey embryos, which over time were transferred into
the wombs of 25 surrogate rhesus mothers. The results were dismal—not
one of the embryo transfers resulted in a successful pregnancy. By examin-
ing the embryos, the researchers were able to elucidate the reason. It turned
out that the nuclei in primate egg cells contain key proteins that are critical
for driving embryonic development. Removing the nucleus, which has to
happen for cloning to take place, also removed these proteins, arresting
embryonic development. The embryos couldn’t develop—even in the ideal
environment of a womb.7 The Schatten team also reported that they had
strong evidence showing that these proteins exist in the nuclei of human egg
cells, meaning that therapeutic cloning to produce a blastocyst is possible,
but because the cloned embryos cannot develop beyond a few days, human
reproductive cloning is not. At the very least, current science is not any-
where close to solving this problem, even if human cloning was the goal.

Dr. Hwang, who was a collaborator with Schatten and his team (three
researchers from Dr. Hwang’s lab had already been sent to the University
of Pittsburgh to teach the American team their cloning techniques), was
also convinced that the nuclear protein problem exists in humans as well as

stem cel l  wars170

干细胞之家www.stemcell8.cn ←点击进入

http://www.stemcell8.cn


in other primates. In fact, he didn’t think that the products of human
therapeutic cloning should even be called embryos, because they have no
potential to become a human life. Instead, he called the cloned embryos
“nuclear transfer constructs,” useful for the derivation of embryonic stem
cells, but with no potential to become a complete organism. If Hwang and
Schatten were right, and this could be confirmed by other researchers, it
would change the entire debate about human therapeutic cloning. Those,
like Senator Brownback, who oppose it would have lost their argument
that nuclear transfer creates a human life (even a potential one) and then
destroys it. In other words, there would be no question of cloned human
embryos having the potential to develop into a baby.

I asked Dr. Hwang about the then-recent report from scientists at
Harvard who believed that they had successfully “reprogrammed” adult skin
cells by fusing them with embryonic stem cells. The hitch with the repro-
grammed cells is that they had two complete sets of DNA, and Dr. Hwang
was not optimistic that scientists will find a way to remove an entire set of
genes and still end up with a normal cell. “In my opinion, the only real hope
for cellular reprogramming is nuclear transfer,” he said. I also asked him why
his lab was doing research in xenotransplantation—the mini-pig organ
donors—when it is widely believed that human stem cells will eventually be
used to grow whole organs, and genetically compatible ones at that.
His answer surprised me. He didn’t think that scientists would be able to
grow human organs outside the body from stem cells, as has been widely
suggested. “I don’t think we will be able to grow organs,” he said. “Organs
require many cell types, and also the correct structure. Stem cells will only
produce small parts of organs. They will never replace organs themselves.”
Not every scientist would agree with this, but it did explain why the Koreans
were still avidly pursuing the possibility of whole organ xenotransplantation.
Growing transplantable organs in animals, of course, is a much easier thing
to do than growing them in a lab.

At any rate, in spite of his claimed success at cloning human stem cells,
Dr. Hwang’s animal research was still going strong, and he had no plans to
abandon it. He is, after all, a veterinarian and a specialist in animal cloning.
“I want to continue to develop cloning technology to supply human
organs from donor animals, to preserve endangered species, to make cows
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that will not develop mad cow disease,” he said. Finally, I had an opportu-
nity to ask him about Snuppy, the cloned dog. I had seen photos of
Snuppy and he was indeed beautiful, but I couldn’t help worrying about
his physical health.

“He is very cute and very healthy,” Dr. Hwang replied. “I will give
you a very special case to meet him tomorrow.” I could barely contain my
excitement—a meeting with the world’s first cloned dog! “But I warn you
may fall in love with him!” Seeing the twinkle in Dr. Hwang’s eye,
I guessed that my cover as an animal lover was blown.

Perhaps what was most significant about our conversation was that
Dr. Hwang confirmed that Korea had recently instituted legal regulations
to govern embryonic stem cell research, including therapeutic cloning.
In January 2005, the Korean National Bioethics Committee’s guidelines
were established, with strict rules to cover egg donations and the practice
of therapeutic cloning.8 Unlike most countries, Korea had outlawed repro-
ductive cloning and had instituted several regulations concerning nuclear
transfer. These rules included a ban on paying women for eggs, and they
were backed up by penalties that ranged from the loss of government
funding to steep fines and prison time for more serious infractions. In their
new regulations, the Bioethics Committee as well as the university’s insti-
tutional review board can inspect a scientist’s records and research
techniques at any time to ensure that the rules are being followed.
However, these regulations were put into place after the famous break-
throughs that Dr. Hwang reported, and, it could be argued, in response to
those announcements.

The next morning, Bernie Siegel, a group of German businessmen,
and I were treated to a tour of Dr. Hwang’s lab. First we were taken to
Dr. Hwang’s small, cramped, and cluttered office, which exhibited all the
signs of an incredibly busy person. Every available surface was covered
with stacks of papers, books, scientific journals, awards, mementos, and
photos. Dr. Hwang bustled in and out of the office. When he finally
summoned us to follow him to the lab, it was clear that there was no time
to waste.

On the way to the research lab, we entered a corridor with a wall-
mounted lightbox displaying some rather fuzzy black-and-white images.
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We had been joined by the German guests, and by Jim Thomson, the
secretary of science and technology from the British Embassy in Seoul.
Upon closer inspection, I could see that the fuzzy images on the screen
were cells, and Dr. Hwang began manipulating the images by pushing
buttons on a control panel just below the screen. “These cells are from an
eight-year-old patient with spinal cord injury,” he said. “These were
cloned with no mouse feeder cells.” He switched to another image and
said, “These are cloned cells from a 14-year-old type 1 diabetes patient.”
He went through one milky and (to my eyes) indistinct image after
another, apparently recognizing each one immediately as though it were
the face of a friend. “These cells are from a 46-year-old Lupus
patient . . . a 32-year-old with spinal cord injury . . . a 16-year-old male
with type 1 diabetes . . .”

Finally one of the businessmen said what everyone else was thinking,
which was, “You seem to know all of your cell lines as if they were your
children.”

“They are my children,” Dr. Hwang said matter-of-factly. “And please
note that there was no difference in proliferation rates based on the age of
the cell donor. The cells cloned from the 56-year-old divided just as actively
as those cloned from the eight-year-old.” Incredible, I thought. It seemed to
confirm that even aged cells can be returned to an embryonic state. There
wasn’t much time for reflection, because Dr. Hwang had already walked
briskly away and was about to go through a glass door that clearly led to
some kind of transitional space between the hallway and the laboratory.

While a lab such as Dr. Hwang’s is not completely sterile, it’s impor-
tant to keep it as free as possible of things like dust, dirt, bacteria, and
molds, which can contaminate biological materials, including cells.
Before proceeding, we were asked to take off our shoes and put on one of
the many pairs of rubber slippers that were lined up against the wall. The
slippers, while not sterile, would not introduce as many impurities from
the outside world as our shoes would. Once the glass door closed behind
us, we were obliged to pull on a sky-blue sterile suit over our clothes. Add
to that a sterile cap and a face mask, and the transformation was complete.
In small groups of three or four, we then entered a small chamber that
resembled a phone booth. Once inside, we were suddenly pelted with
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powerful blasts of air that were meant to blow every speck of dust off
of us.

In the following chamber, we were greeted by seven or eight lab researchers
who were sitting around a long table. At first glance, they appeared to be
having lunch. The table was littered with containers of varying sizes, and it
looked as though each worker had his food spread out in front of him. Two
thoughts collided in my head: “Isn’t it a little early for lunch?” and “After all of
the preparation, they bring food into the lab?” Then I realized that sitting on
sheets of aluminum foil in front of each worker was a piece of raw meat, and
in the scientists’ hands were not forks or chopsticks but syringes. “Here they are
extracting eggs from cow ovaries, which we get from the slaughterhouse,” Dr.
Hwang informed us. The ovaries were pale, like chicken breasts, and almost as
large, and the scene was a bit unsettling. However, it made sense that the lab
would draw upon an industrial source of eggs for its animal experiments.

Next we entered a darkened room where two female researchers were
sitting at benches, looking through microscopes. Fortunately for us, each one
had a large plasma screen on the wall above her work space that showed what
she was doing in greatly magnified form. Egg cells were clearly visible on the
screens, with their barely perceptible outer membranes and gray interiors,
full of dark and light spots (known as the cell cytoplasm). You could clearly
see the dark, round bodies that constituted the egg cells’ nuclei. On the
screens, the tiny glass pipettes (actually the size of needles) looked huge as the
scientists manipulated the slippery eggs. We watched in fascination as Dr.
Hwang explained their movements. My eyes were fixed on one of the eggs
being held against the end of a pipette while a glass needle gently punctured
its membrane and then pressed against it. All of a sudden, a little gray sphere
shot out of it—the nucleus of the egg! Before our eyes, an egg cell had been
enucleated, its cytoplasm left intact. It was now ready to receive an entire
skin cell, or another body cell from a mature animal, for which the entire
developmental program would be started all over again. Somewhere in those
little gray dots of the cell’s cytoplasm was the magic formula that could take
any DNA and return it to a primordial state, from which a whole new indi-
vidual would spring. It was—and still is—an unfathomable mystery.

When we came out of the lab, Bernie and I encountered Dr. Byeong-
Chun Lee, a professor at the College of Veterinary Medicine and a person
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whom I had recently met at a reception in Washington, DC. Dr. Lee, an
exuberantly warm and friendly man, had been introduced to me as
“Snuppy’s father” by Dr. Curie Ahn. Dr. Ahn is a kidney specialist at Seoul
National University Hospital and was Dr. Hwang’s “right-hand man.”
Only Dr. Hwang’s right-hand man was a woman. Curie is an accom-
plished scientist in her own right who has made it to the top of her field in
a traditionally male-dominated society, and Dr. Lee is much more than the
proud owner of a famous dog. He was one of the key members of the
research team.

Byeong-Chun was standing before me, beaming.
“Remember me from Washington?” he said, grinning from ear to ear.
“Yes! Snuppy’s dad!” I exclaimed. “I wondered if I would get to see you

again.” Before we knew what was happening, Dr. Lee whisked Bernie and
me into a small library, and told us to wait there. Then he left, closing the
door behind him.

“This is it,” I told Bernie. “We’re going to meet Snuppy!”
“You really think so?” I could tell he was about as excited as I was, and

from our previous conversations, just as concerned about Snuppy’s health.
The next thing we knew, the door popped open and Snuppy came

prancing into the room on the end of a leash held by Byeong-Chun. He
was instantly recognizable, with his furry, bell-bottomed legs and long,
pointed snout. Even as a five-month-old puppy, he possessed the elegance
of an Afghan and the reserved personality as well. He greeted us happily
but didn’t jump all over us the way puppies tend to do. He reminded me
of a tall, thin fashion model who knows he’s beautiful and doesn’t need to
win you over. I didn’t know if his reserve was something to be concerned
about or not, and I could tell that Bernie was wondering the same thing.
And of all things, someone had tied a red, white, and blue bandana around
his ears and under his chin.

“Why is he wearing a scarf?” Bernie asked with a nervous laugh. “Is it
so his ears won’t fall off?”

“No . . .” said Byeong-Chun, “it’s to keep his ears warm, and to keep
them from falling into his food.”

I took pictures of Bernie with him, in which Snuppy appeared totally
composed, and then I kneeled down to hug him and he gave my face
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a few licks. Soon Byeong-Chun announced that it was time for Snuppy
to go back to his cage. However, when he pulled on the leash, the dog
stubbornly plopped down on the tile floor with his front legs spread
straight out in front of him. He refused to get up, and it took consider-
able coaxing to get him onto his feet and to pull him away. If nothing
else, he was definitely obstinate. The meeting was all too brief, but then
I reminded myself that we were lucky, given the crushing schedule of
the last few days, that even a brief meeting with Snuppy had been
arranged.

In the taxi en route to our luncheon at a traditional Korean restaurant,
Bernie and I swapped observations about Snuppy and our experience at
the lab. The lab was impressive for its cutting-edge technology and the
obvious industriousness of its large team of researchers. But like me,
Bernie, too, thought Snuppy’s reserved behavior was unusual for a five-
month-old puppy. Everyone we asked assured us that Snuppy was perfectly
healthy, but we weren’t totally convinced. It simply wasn’t consistent with
what we knew about other cloned animals.

Over the next few days, the international press hailed the opening of
the World Stem Cell Hub as a major step that would greatly accelerate the
search for stem cell-based cures. The occasion was highlighted in the
world’s newspapers and scientific journals as a seminal event, one that set
the stage for unprecedented international cooperation. And of course, the
Korean press was all over the story. On November 1, the hub opened its
website to applicants who wanted to volunteer to donate cells for cloning
and for disease research. There were so many applicants from around the
world that five minutes after the WSCH started taking online applica-
tions, its website crashed.9 Dr. Hwang’s status as a national hero was
crystallized. He was living out a fairy tale—a man of humble origins from
a small Korean village, who had worked hard, made a major contribution
to the well-being of mankind, and been catapulted into the role of a cul-
tural icon. No scientist in recent history had ever enjoyed such star treat-
ment, and the Korean public pinned its vaulted hopes on his continued
success in the groundbreaking technology that his research team had
pioneered. Gerald Schatten told the Chosun Ilbo (one of Korea’s most
important newspapers), “Professors Hwang Woo-Suk and Ahn Curie of
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Seoul National University will be remembered like Pasteur or, indeed,
Dr. Curie.” With the international spotlight now trained on his every
move, Dr. Hwang appeared to be at the summit of a mountain that no
one else had ever climbed. And from that summit, only one month later,
came perhaps the steepest fall.
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chapter ten

korea: the fall

We live in a fallen, tragic world. But we act always with optimism and hope.

—Laurie Zoloth, Bioethicist, Northwestern University

Ever since my first visit to Korea, I had been captivated by the carved
wooden masks on display at practically every souvenir shop. I learned that
they are part of an ancient art form called Sandaenori, which has been per-
formed in Korean villages since at least the twelfth century. Carved from
the golden wood of the alder tree, the masks are worn by performers in a
dramatic dance that tells a story. Their vivid expressions not only represent
the personalities of the characters being acted out, but, in keeping with
Korea’s hierarchical society, they are said to denote the individual’s social
standing. In elaborate costumed dramas set to drums and music, the san-
daenori dances tell stories of satire and sadness, tragedy and mirth. But in
order to understand the drama, one has to understand the intricate layer-
ing of traditional Korean society, know who’s who within the hierarchical
order, and interpret the meaning of gestures and movements that serve in
the place of words. During my second trip to Korea, it gradually dawned
on me that I was being swept up in what felt like a real-life sandaenori.

The first hint of trouble came across the Internet like the distant
rumble of thunder. On November 8, 2005, scarcely three weeks after the
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opening of the hub, the Korea Times reported the first suggestion that a
storm could be brewing. Korean police were questioning Dr. Sung-il Roh,
the director of Mizmedi Women’s Hospital, a fertility clinic in Seoul. Roh
was suspected of using illegally traded human eggs in fertility treatments at
his clinic. As of January 2005, it was illegal in Korea to pay women for egg
donations, even if the payment was modest and was restricted to a
reimbursement for expenses incurred during the donation process. The
Times story led with a sentence describing Roh as “a key member of a
Korean stem cell team led by professor Hwang Woo-Suk at Seoul National
University.”1 It sounded ominous, even though it didn’t say directly that
Roh had provided illegal eggs to Dr. Hwang’s lab. I waited to see if the
international news outlets would report on the story, with more detail. But
there was a calm before the storm. The story seemed to slip into oblivion,
and for several days afterward, it caused barely a ripple.

However, by November 12, there was real trouble brewing. Bernie
Siegel called me that morning with the unbelievable news that Gerald
Schatten had suddenly—formally and publicly—severed his ties with Woo
Suk Hwang. I couldn’t believe my ears. The two scientists were not only col-
laborators but had a celebrated friendship. Schatten was slated to become
chairman of the board of directors of the World Stem Cell Hub, which
seemed like the opportunity of a lifetime, and this was now clearly impossible.
What could have caused Schatten to make such a drastic decision?

Soon, a statement from the University of Pittsburgh was released, in
which Schatten said the following: “I regret to announce that I have suspended
my collaborations with Prof. Woo-Suk Hwang, including my involvement with
the World Stem Cell Hub project. My decision is grounded solely on my concerns
regarding oocyte donations in Dr. Hwang’s research reported in 2004 (Hwang
et al, Science 303, 1669–1674).” This was the celebrated paper in which
Dr. Hwang first reported having obtained embryonic stem cells from a
cloned embryo, the study that used 242 human eggs in order to derive one
stem cell line. Schatten went on to say, “I continue to believe the scientific
accomplishments of Prof. Hwang and his team at Seoul National University,
including those in which I had been involved (Hwang et al, 2005 Science 308,
1777–1783; Lee et al, 2005 Nature 436, 7051) are landmark discoveries
accelerating biomedical research.”2 The second two papers he referred to
reported that Hwang had increased the efficiency of therapeutic cloning by
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at least tenfold, and that he had established 11 patient-specific stem cell lines
cloned from the cells of actual patients. This had been lauded as a major
breakthrough. It not only showed that human therapeutic cloning is possi-
ble, but the reduction in the number of eggs necessary to do it meant that the
technology was on its way to becoming feasible on a large-scale basis.

The press release, apparently quoting Schatten, went on to mention
that possible “irregularities” in egg donation had been mentioned in May
2004 in Science and the scientific journal Nature. This was true—
allegations had been made that two junior researchers in Dr. Hwang’s lab
had donated their own oocytes to be used in the experiments—a practice
that would not be illegal, but would be frowned upon by international
bioethical standards. Having a junior member of the research team make
donations at least raises the question of some subtle, or perhaps not-so-
subtle pressure, on the women to do so. Both Nature and Science ran arti-
cles printing the claims, but they also reported the fact that Hwang
emphatically denied them. Dr. Hwang had not only assured the two jour-
nals that the rumors were incorrect, he had apparently convinced his friend
and partner, Gerald Schatten, as well.

However, by November 9, 2005, three days prior to his press release,
Schatten had obtained different information. He took action immediately:
“Regrettably, yesterday information came to my attention that misrepresenta-
tions might have occurred during those oocyte donations . . . compliance
concerns with ethical practices for obtaining donated oocytes in their 2004
report, and the resultant breach of trust, are the issues that force me to make
this decision.” Astoundingly, the University of Pittsburgh press release was-
n’t the only missive Schatten had launched—major articles based on inter-
views he had given to the Wall Street Journal and The Washington Post were
already on American newsstands. Once the articles appeared on the papers’
Internet sites, the allegations of unethical practices by the celebrated South
Korean team circled the globe, picked up by newspapers, magazines, and
television news shows all over the world. Schatten had acted decisively and
irrevocably, but most of all, he had made his position known very publicly.

In the first few days after Schatten dropped his bombshell, those of us
involved in the stem cell research debates were deeply confused by his
precipitous course of action. If he had concerns about the egg donations,
and felt that his concerns were serious enough to prompt him to withdraw
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from his collaboration with Dr. Hwang, why did he feel compelled to do
it in such a public way? Couldn’t he have quietly informed his partners of
his decision, and perhaps requested an investigation by an objective party
to confirm all the facts? And what if junior researchers, as was claimed, had
in fact donated their own eggs? While this was certainly a practice that was
best avoided, perhaps the young women had donated eggs out of an altru-
istic desire to see the research go forward. Schatten’s sudden announce-
ment seemed out of proportion to the charges, especially in an embattled
field in which opponents of the research would likely seize gleefully on any
suggestion of an ethical scandal. Bernie Siegel sent frantic e-mails to both Dr.
Schatten and Dr. Hwang, asking for clarification, but neither of them
responded. He called Schatten to try to get a better idea of why he taken such
a public action, but got no more understanding from talking with him than
one could glean from the carefully crafted news release.

Meanwhile, the Korean research team was thrown into a state of
disarray. Dr. Hwang was said to be devastated, and Curie Ahn was spear-
heading an internal investigation on the part of Seoul National University’s
(SNU’s) College of Veterinary Medicine to try to piece together exactly
what happened with the egg donations in question. The donations would
have taken place in 2002 and 2003, and no one seemed to have any answers
about whether or not the claims were true. Stories were bouncing around in
the press, and the Koreans seemed to be floundering. Hwang’s team was
making no statements to the local media and didn’t even have a fluent
English-speaking representative to communicate with the international
press. Dr. Ahn asked for a representative from the Genetics Policy Institute
to come to Korea to help with an investigation to establish the facts. They
desperately needed an English-speaking representative who was familiar
with their work and could help communicate the facts to the foreign press.
By the morning of November 15 I was on a flight headed back to Seoul.

Mulling things over on the long flight, I thought that even if the
allegations were true, and that Dr. Hwang had misled his collaborator
about junior researchers donating their eggs, this was not necessarily fatal
to the research itself. While it was entirely possible that the egg donations
had occurred in a way that some would find questionable, I knew that they
had also occurred before Korea’s national regulations of egg donation were
in place. Even supposing that the female researchers had given their own
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eggs, I reasoned, history is full of examples of scientists submitting their
own bodies to experimentation out of dedication to their research. And as
for payments, it’s a fact that in the United States, women are routinely paid
a few thousand dollars for egg donations, and the process is perfectly legal.
Not optimal in the eyes of many, but certainly not illegal.

Yet, if the statements were true, Dr. Hwang was at serious risk of inviting
criticism in a field where hair-trigger sensitivities reigned. I was concerned
that the opponents of stem cell research were being handed a reason to lob
accusations of unethical behavior at every stem cell researcher in the world. If
Dr. Hwang had made mistakes, he needed to come forth immediately, and
explain why. If he didn’t do so, there could be political fallout for every scien-
tist engaged in the research. But at the same time, Schatten’s dramatic decision
to sever all ties with him still seemed impulsive and hard to understand. Such
an act automatically challenged Dr. Hwang’s reputation as a scientist.

After checking in at my hotel, there was no opportunity to rest. I was
taken directly to the offices of the World Stem Cell Hub at Seoul National
University. It was Wednesday night by then, and I was in a surreal state of
sleepless exhaustion. The team of researchers and hospital officials I met up
with that night didn’t seem much better off. Gathered in the WSCH’s
brand new conference room, sitting at a table littered with paper cups and
styrofoam food containers, they looked like they had been working around
the clock for days, trying to untangle the events leading up to the question-
able egg donations. Dr. Curie Ahn was leading this group’s investigation.
She hugged me and welcomed me in, but she looked utterly exhausted.

Curie introduced me to Dr. Myung-Whun Sung, whom she said had
been appointed as the media relations person for the hospital. Dr. Sung
handed me his card, and I couldn’t believe it when I saw the number of
positions he held. Not only was he a professor and practicing surgeon at
SNU Hospital, he also held positions with the Department of Planning
and Budget and the Committee for Global Planning and Development.
I was stunned to learn that the university’s hospital had no full-time person
fielding inquiries and interacting with the press on this scandal. Dr. Sung,
a very quiet and serious man, seemed to recognize the gravity of the situa-
tion. But I couldn’t imagine how one person performing multiple jobs
could possibly handle the enormous amount of press activity now being
directed at the university, the hospital, the hub, and Dr. Hwang himself.
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It was clear to me that night that the Koreans had been blindsided by
Schatten’s sudden announcement and were struggling to get their bearings
while a Korean media tsunami washed over them. Dr. Ahn introduced me to
the team that had already begun their investigation, including Dr. Sung-
Keun Kang, a close collaborator of Dr. Hwang’s at the College of
Veterinary Medicine, Sun Ha Paek, who was with SNU Hospital, and
Chang-Kyu Lee, a professor at the university’s School of Agricultural
Biotechnology. That first night, Dr. Sung asked me what I thought of
Dr. Schatten’s actions, and what people in the United States thought about
the case in general. I explained that, like most other people, I didn’t know
what to think at this stage of the process, but that it was critical for us to
piece together all of the facts, and to present them to the world. “But what
do you think?” he insisted, wanting me to elaborate on my feelings. I
paused, thinking he must be asking for my assessment of the damage to
Dr. Hwang’s research and to the hub. “I don’t think it’s fatal,” I replied. “I
think Dr. Hwang can recover from this, if he comes forward with a clear
explanation, and assures the world that he will follow the regulations that
are in place now.” Sung said nothing. It was only later that I realized that
what he was asking for was probably not my objective assessment. What he
probably wanted from me at that moment was a pledge of absolute loyalty.

Over the next two days, the investigative group met in the hub’s con-
ference room and started to piece together what was already known about
what happened, when it happened, and what rules were in place when it
happened. Members of the team were asked by Dr. Ahn to provide pieces of
documentation that would reveal just how the egg donations had been
administered. These included the hospital’s release statements signed by the
women when they agreed to donate, including English translations of the
documents for me to review. Dr. Ahn recorded the trajectory of dates and
events, including when Dr. Hwang said that he first heard that members of
his own research team might have donated eggs (in 2004, according to
him), and compared this with his statements to Science and Nature in which
he denied any knowledge of it. SNU’s College of Veterinary Medicine’s
practice of outsourcing human egg retrievals to another hospital, Hanyang
Hospital, and Hanyang’s outsourcing to Mizmedi Women’s Hospital, was
laid out and dissected. It was getting easier to see the separation between
Dr. Hwang, who is a veterinarian and not qualified to perform human egg
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retrievals, and a human fertility clinic, which is a completely separate oper-
ation. It could appear, from the standpoint of Dr. Hwang’s lab, that human
eggs were simply being donated anonymously and delivered by the out-
source clinic. The women making the donations had supposedly signed
confidentiality forms that guaranteed their privacy, which made it seem
even more plausible that Dr. Hwang might not have known the identities
of the egg donors, unless they went out of their way to tell him.

With Dr. Ahn heading up this investigation, it seemed to me that
everything was on the up and up. Despite the fact that everyone taking
part in the investigation was clearly tense and upset, for the first few days
I felt that SNU’s College of Veterinary Medicine was doing exactly what
needed to be done—exposing every detail of the egg donations and objec-
tively examining the facts. I felt confident that, even if things looked less
than perfect in hindsight, a full disclosure would put the circumstances of
the egg donations into perspective.

Dr. Hwang himself attended some of these meetings. He said nothing
but was visibly upset. Dr. Ahn told me that he hadn’t slept in days, and he
looked it. Dr. Hwang was never alone. He was always surrounded by
fellow researchers and hospital officials, but at times, he seemed distant,
disconnected from what was going on. Above all, he appeared heavily bur-
dened and deeply depressed. Dr. Ahn expressed to me how worried she was
about him, even as she seemed to be working herself into the ground try-
ing to untangle everything. Soon she brought Stella Kim, a Korean-born
journalist who writes for the Chicago Tribune, into the investigation to
work with me on English translations.

We all worked straight through Saturday, which is not unusual for the
Korean researchers, who often worked seven days a week. On Saturday
night, however, just as the story of the egg donations was coming together,
I was absolutely shocked when Dr. Ahn announced that she was leaving the
country for the next ten days to take care of some business in the United
States. She mentioned making visits to San Francisco and San Diego, to talk
with some of the hub’s U.S. collaborators—presumably to reassure them that
the situation would soon be resolved to everyone’s satisfaction. Still, knowing
how important her friendship was to Dr. Hwang, I couldn’t help but wonder
if it was a good idea for her to leave the country at such a critical time. After
all, even though our investigation was making good headway, Dr. Hwang

korea: the fa l l 185

干细胞之家www.stemcell8.cn ←点击进入

http://www.stemcell8.cn


still hadn’t made any statement whatsover to the press, and pressure was
building on him to do so. A week had passed since Schatten made his
announcement, and reporters from all over the world were asking ques-
tions. Dr. Hwang needed to be ready, to have the solid facts at his disposal,
but he needed to break his silence as soon as possible. I couldn’t believe that
Curie Ahn wouldn’t be available during this critical period. But the next
day, she was gone.

As soon as Dr. Ahn left town, the SNU Hospital’s general counsel, an
attorney named Sanghan Wang, took charge of the investigation. The entire
picture, from my perspective, changed dramatically. The flow of informa-
tion was suddenly reduced to small bites, and I was no longer privy to the
bigger picture. Instead, I had to accept bits of information that were parsed
out by the attorney. The whole investigation process was suddenly shrouded
in secrecy, and I was forbidden from even communicating with key mem-
bers of the investigative team, including Dr. Hwang. Most disturbing of all,
in place of an open inquiry came a campaign of intimidation.

Mr. Wang, the attorney, sent a formal memo to my attention accusing
me of “leaking” information to Stella Kim, the Korean journalist. This was
bizarre. Ms. Kim had been brought in by Dr. Ahn herself, openly attended
the meetings, and was an active part of the investigation. Suddenly, out of
all the people present at the meetings and even a dinner the previous
Saturday, Mr. Wang had conducted an “investigation” of my behavior, and
found that I had been “sharing information with the press”! It was an
unbelievable accusation. And in addition, I was informed by Mr. Wang
that Stella Kim had been eliminated from the investigation team and that
I was forbidden to communicate with her. I was shocked. Stella was by far
the most fluent English speaker I had dealt with, and separating us isolated
me. It greatly reduced my access to information uncovered by the investi-
gation. In addition to that, I couldn’t imagine why such a competent, hard-
working individual would be eliminated as part of the team.

On the heels of this development, I received another memo from
Mr. Wang accusing me, essentially, of “impugning the reputation” of the
SNU Hospital’s attorney in Los Angeles, John Quinn. I almost fell out of my
chair when I read it. I had met John Quinn briefly on one occasion only, and
knew practically nothing about him or his firm. I couldn’t imagine how
I could have possibly challenged his reputation or integrity, never mind his
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firm’s. At first I thought the accusation was a simple misunderstanding.
When I met Mr. Quinn, I had strongly recommended that if his firm was to
select an American public relations firm to assist with media relations in the
United States, as they planned to, they should engage one with a track record
in handling issues related to the nonprofit, healthcare, and scientific sectors.
I couldn’t comprehend how this could be interpreted as an attack on
Mr. Quinn, his law firm, or their integrity. However, the tone of Mr. Wang’s
numerous e-mails was truly frightening, and even suggested that I might be
in serious legal trouble. I wrote back to him, explaining my position on the
matter of the PR firm, and denied that I had ever said one word challenging
or impugning the reputation of Mr. Quinn. However, Mr. Wang never really
accepted my explanation, and there were several back-and-forth memos
belaboring what was essentially a non-issue. After a while, it became clear to
me that Mr. Wang didn’t really care whether I had actually done any of the
things he accused me of. The only thing that mattered was that I admitted
some wrongdoing and apologized for it. I was starting to feel like an inno-
cent person being handed a sentence for a crime I didn’t commit.

If the goal was intimidation, it worked. After two days of doing almost
nothing but fend off accusations from Mr. Wang by e-mail and by phone,
I apologized for perhaps expressing my opinion too strongly to Mr. Quinn.
But by then the entire picture had shifted, and it was clear that I was deal-
ing with a situation that was a far cry from what I had come to Korea
expecting. Instead of welcoming the honest advice and assistance that
I assumed was called for, and that Bernie Siegel was also offering from the
states, we were informed very clearly that our opinions on how to handle
the crisis were not welcome. It was also clear that, rather than continuing
their open investigation and sharing the results with the public, the new
strategy on the part of the university and hospital was to close ranks, recede
behind a wall of secrecy, and let everything be handled by the attorneys.

I was deeply troubled by the new strategy. It seemed obvious that what
the situation called for was greater transparency, not secrecy. It seemed I was
being intimidated because I had asked too many questions already, and they
didn’t want me asking any more. And soon the secrecy itself loomed so large
that it was starting to seem more and more like an admission of guilt. The
more interactions I had with the legal team from the hospital, the more their
behavior seemed to suggest that there was more going on than just some
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confusion about egg donations. As I thought it all through, it occurred to
me that there was one, and only one, explanation that would make this
new strategy make sense—if there was a much bigger problem than
improper egg donations, one that involved Hwang’s research itself.

On the night of Tuesday, November 22, Korea’s Munhwa Broadcasting
Corporation (MBC) televised an episode of their documentary series PD
Notebook that was highly critical of Dr. Hwang and suggested that financially
desperate women had been paid by one of Hwang’s collaborators for their
eggs. Concerns about MBC’s motives, and their handling of the situation,
had been brewing for weeks. Producers of the show had even gone to the
United States and interviewed Korean researchers who had been “seconded,”
or loaned out, to Gerald Schatten’s lab at the University of Pittsburgh to
teach their cloning techniques to the U.S. researchers. The SNU researchers
complained that the MBC producers were using strong-arm tactics on the
scientists to try to get incriminating information about Dr. Hwang. They
complained that MBC had been straightforward about their intentions to
destroy Dr. Hwang’s reputation. MBC even implied that Dr. Hwang was
about to be arrested, and if the seconded researchers came clean with MBC,
they could avoid serious legal troubles themselves. So everyone knew that at
least one negative documentary was forthcoming. However, after airing the
first episode of PD Notebook that criticized the ethical practices of Hwang’s
lab, MBC announced that yet another episode was in the works, and they
insinuated that it would be even more damaging than the first.

On Thursday, November 24, at 2:00 P.M., Dr. Hwang finally came
forward and faced an enormous throng of reporters at a press conference at
SNU Hospital. The room was packed tighter than any press event I’ve ever
seen. An exhausted Dr. Hwang walked into the blinding glare of the spot-
lights and the flaring bulbs of countless cameras. He sat down at a small
table, alone, at the front of the room. In the blinding lights, he quickly
began to sweat, and his face became flushed. He spoke in Korean, and
there was no running translation, so what I saw, perhaps even more vividly,
was the raw emotion of the moment. His depression was palpable, and his
body language expressed feelings of pure devastation and defeat.

He read from a rather brief statement. At times, he looked up and tears
came to his eyes. Each time they did, the clicks of the cameras and the bursts
of the flashbulbs exploded. To witness such agony in the glare of such a media
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frenzy was almost physically painful. It was clear to see that he was accepting
guilt—guilt that, at the time, I thought must be a bit overblown. After read-
ing his statement, Dr. Hwang took several questions from the reporters. But
as he listened to their questions, some of them quite detailed, a look of shame
came over him that was excruciating. Yet, based on what was known about his
mistakes up to that point, the apology seemed to me over the top. Here was a
man that I had spent hours with, who had shared his research projects with
me, who graciously opened up his lab and answered all of my questions. Was
it possible that he had seriously deceived me, and deceived the world?

Within the hour, English versions of Dr. Hwang’s confession were
pouring out in the media. This is what he said: “I am very sorry that I have
to tell the public words that are too shameful and horrible. I should be
here reporting the successful results of our research, but I’m sorry instead
to have to apologize.” He went on to describe the events that led up to the
accusations of improper egg donations.

Between October 2002 and October 2003, Hwang’s research team was
attempting to create the first cloned human embryonic stem cells, and they
needed a great many human oocytes. As they had admitted all along, the
process of cloning at the time was extremely inefficient, requiring literally
hundreds of eggs to produce even one blastocyst. But women were not
donating enough eggs to keep the research moving as quickly as the scien-
tists wanted it to.

Egg donation is not a simple matter. Women risk considerable side
effects from the high doses of hormones taken to put the ovaries into over-
drive and induce “super-ovulation.” A very small percentage of women
have a dangerous reaction to the drugs, which can lead to anything from
permanent infertility to—in very rare cases—even death. Complicating
the matter is the inconvenience of multiple visits to a hospital or clinic for
extensive health screening to qualify for donation, and later, for the egg
retrievals themselves. And egg retrieval is no picnic. It involves inserting a
needle through the vaginal wall into the adjacent ovaries and extracting the
eggs. It’s no wonder that egg donations were not keeping pace with the
need for them.

The egg shortage was well known in the lab, and according to
Dr. Hwang, a female graduate student, who was assisting in the cloning
research, approached him, telling him that she wanted to donate her own
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eggs to the effort. Hwang said that he discouraged her from doing so,
because he felt that having a junior member of the research team make
such a sacrifice would raise questions of impropriety. Even after he asked
her not to do it, the woman approached him two more times, but accord-
ing to Dr. Hwang, he clearly objected to the idea. In the meantime,
another graduate student approached him with the same proposal, and he
discouraged her from donating as well. There was nothing illegal about the
two donating their eggs, but Dr. Hwang knew that internationally
accepted guidelines in medical research would frown upon bodily dona-
tions from subordinates in a lab situation. As mentioned earlier, it was
understood that, even if they are never directly asked by their superiors, lab
subordinates might still feel some subtle pressure or “undue influence” on
them to donate.

Eventually according to Hwang, the grad students gave up on trying to
win his approval, and they went and made the egg donations without it.
According to Hwang, he suspected that the two had gone through with
their plans, but they didn’t tell him so and he didn’t ask. To have asked a
young Korean woman such a question, he explained, would violate her
sense of modesty, and would have been embarrassing for both of them. So
he heard nothing more about the possibility until May of 2004, when
David Cyranoski, a writer for the journal Nature began investigating
rumors that a junior researcher in Hwang’s lab had donated her own eggs.

When Cyranoski asked Hwang if the charge was true, he said that he
had no knowledge of any lab assistants making egg donations. But because
the question had come up, he called Dr. Moon-il Park, who was the chair
of Hanyang Hospital’s Institutional Review Board (the university’s ethical
oversight committee). According to Dr. Hwang, Hanyang’s rules of confi-
dentiality prohibited him from asking for the exact identities of egg
donors, but he asked if any of the donors during the period in question had
been researchers from his lab. He told Nature that Park had said no.3 But
Dr. Hwang also approached one of the women who had seemed so deter-
mined to donate oocytes in the first place. She confessed that she had, but
since it was evident that there was growing interest on the part of the
media, she begged Dr. Hwang not to reveal it. Dr. Hwang had to make a
critical decision. Revealing that a young, unmarried woman had made egg
donations could compromise her reputation by Korean standards of

stem cel l  wars190

干细胞之家www.stemcell8.cn ←点击进入

http://www.stemcell8.cn


honor. She would no longer be seen as virginal and “untouched” by many
people in the country. Should he reveal the woman’s secret, doing the right
thing in the eyes of the scientific community, or should he protect the
young woman’s desire for privacy?

It wasn’t the first time that the brash new world of science had crashed
headlong into ancient Korean culture. Hwang decided that, in this case,
protecting the women’s privacy was the greater virtue. As a matter of fact,
every detail of this statement corresponded exactly to what Dr. Hwang told
me himself during the investigation, when I sat down with him and asked
for his side of the story. Not only that, others had corroborated these facts.

In the end, Dr. Hwang said, “The responsibility for all disputes and
controversy lies on me. I will not make any excuse.” He resigned from his
position as director of the World Stem Cell Hub, but he declared that he
would continue to do his research. When he got up to leave, an almost
deafening hiss of camera clicks and a blinding explosion of flashbulbs filled
the room.

Chivalry, modesty, discretion, and the willingness to sacrifice oneself
for others—all are revered values in Korea that weave each individual into
the fabric of the collective. Everyone is honor-bound to his family, his
employer, his group, and his country. As a foreigner watching it all unfold,
I could see that Dr. Hwang’s fall from grace was a sorrow and an embar-
rassment to all Koreans. At the end of the news conference, it was clear that
this was a day of national shame for all of Korea. Their Supreme Scientist
(a title conferred on him by the government) was disgraced, and their
honor was seriously wounded. But their hero had fallen on his own sword
in an effort to end everyone’s suffering. After the news conference,
Dr. Hwang disappeared into seclusion, and I never saw him again. The
official story of the hospital was that he had embarked on a period of
intense soul-searching at a Buddhist temple.

I returned home to Washington, still deeply confused and concerned
about the way the episode was handled. Having seen Hwang’s public apol-
ogy, his level of remorse seemed so far out of proportion to what was con-
fessed in his official statement that the pieces just didn’t fit. I could have
perhaps chalked that up to Korean culture. However, the intimidation tac-
tics of the attorney had me convinced, in my gut, that Dr. Hwang and his
colleagues at the hospital were hiding something big.
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As it turned out, the sandaenori dance wasn’t over, not by a long shot.
Only two days before Dr. Hwang’s news conference, Sung-il Roh, the
doctor at Mizmedi Women’s Hospital, had confessed that he had been
paying women for egg donations, and that some of the eggs had made their
way into Dr. Hwang’s lab. At his own news conference, Dr. Roh told
reporters that Hwang knew nothing of the payments, which he had made
out of his own pocket. In fact, he had paid 16 women, including a junior
researcher in Hwang’s lab, about $1,500 each for the eggs that were used in
the groundbreaking work reported in Science in 2004. He gave his reason
for paying the women as a simple desire to see medical breakthroughs
developed for patients with incurable diseases.4 It wasn’t clear whether the
payments were restricted to the 16 critical egg donors or if there had been
others, but if he had only paid the 16 women and no others, he would have
spent $24,000 of his own money. The story added another dimension to
Dr. Hwang’s troubles, but it also raised the question of whether Dr. Roh
truly made the payments out of his own pocket, or if he was being reim-
bursed and perhaps even turning a profit on the egg donations. At any rate,
this happened after Dr. Hwang’s press conference, and seemed to reinforce
the impression that Dr. Hwang was guilty of no more than being the
unwitting recipient of eggs freely donated by his own researchers.

Weave into this intricate cloth an enormous groundswell of public
support for Dr. Hwang. Over the following week, at least 1,000 Korean
women were said to have contacted the university offering to donate
oocytes for his research.5 On the same day as Dr. Hwang’s press confer-
ence, the Korean Ministry of Health and Welfare ethics panel officially
cleared him of any illegal or unethical activity. They declared that the two
researchers had donated their eggs voluntarily, and that Dr. Hwang had
acted properly.6 Seoul National University stood steadfastly by him, and
even the Korean president publicly assured Dr. Hwang that the govern-
ment would continue to support his research and appealed to him to
return to work. It quickly became obvious that for the Korean public, this
was a patriotic issue, and it wasn’t about to relinquish its Hwang-mania.

Munhwa Broadcasting Corporation which had aired the unflattering
story about Dr. Hwang, was subjected to a backlash from the public and even
from officials in the government. People protested outside the studio and held
candlelight vigils for Dr. Hwang. Thousands began boycotting the products
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of PD Notebook’s commercial sponsors, leading all 12 to withdraw advertising
from the show. Other news outlets bashed MBC mercilessly, and an “I love
Hwang Woo Suk” website logged a tidal wave of complaints about the net-
work’s reporting tactics. Threats of violence were even made against employ-
ees of the network. Rumors were floating around that MBC had obtained
evidence that some of the results published in Science regarding the patient-
specific cell lines had been faked, but this story was drowned out by an out-
pouring of anger.

Within a few days, MBC admitted that it had resorted to intimidation
in their zeal to obtain information about Dr. Hwang, and made a public
apology for violating journalistic ethics. Two producers of PD Notebook were
suspended and the series itself, after over 14 years on the air, was cancelled.7

It seemed that all of this should have lifted Dr. Hwang out of his
depression and inspired him to return to his lab. The wind was at his
back—the presumed thugs at MBC had been punished, the university and
SNU Hospital stood firmly by him, the government absolved him of all
blame, the public saw any criticism of him as sacrilege, and the president
himself called him back with open arms. If there is any greater validation
on earth, it strains the imagination to think of it. It was reasonable to
expect Dr. Hwang to emerge any day from his Buddhist retreat, perhaps
sober and shaken from the ordeal, but ready to put the incident behind him.

Instead, quite the opposite happened. On December 7, two weeks after
the press conference, Dr. Hwang was admitted as a patient at Seoul National
University Hospital, apparently in a state of collapse from stress, exhaustion,
and possibly a stomach ulcer. I was shocked to see that he was checked into
the hospital that was at the epicenter of the events that had caused his stress
and exhaustion, the home of the World Stem Cell Hub. It seemed only natu-
ral that a person in his position would want to be as far away from those dis-
tressing memories as humanly possible. Not only was the story of his
hospitalization headlined in every newspaper in Korea, but tragic photos of
Dr. Hwang lying in his hospital bed were posted in the newspapers and all
over the Internet. In them, his face was pale and he hadn’t shaved in days. His
eyes were closed in all of the pictures, but his expression was anything but rest-
ful, and he looked as though he had lost a considerable amount of weight.

Incredibly, it was clear that the hospital had allowed photographers
into Dr. Hwang’s room and given them the go-ahead to shoot. The Korean
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media went wall-to-wall with reports of Dr. Hwang’s awful condition. One
photo, published in the Korea Times, even had the minister of science and
technology, Oh Myeong, sitting at Hwang’s bedside, holding his hand.8

The spectacle of his failing health was now the story of the day, and the
outpouring of public sympathy only grew more impassioned.

It seemed outrageous for the hospital to allow these photos to be taken,
yet it was obviously done with their approval. The drama had taken on a life
of its own, driven by some intricate choreography that perhaps no outsider
would ever comprehend. Despite the validation and forgiveness poured out
for Dr. Hwang, instead of moving on with his life, he seemed to be in a down-
ward spiral. What was the source of his inconsolability? Like a tiny puff of
smoke hanging in the air, a small but persistent doubt remained in my mind.
It was the question of a much greater wrongdoing than Hwang had already
admitted to, a transgression that would require far more public sympathy in
order to find forgiveness—the possible doctoring of scientific results.

By December 7, it became clear that I wasn’t the only one who sus-
pected that the hospital drama might be a choreographed diversion. In a
letter to Chung Un-chan, the president of Seoul National University, a
group of SNU professors formally requested an examination of Hwang’s
data reported in the June 2005 paper in Science.9 This was the paper, coau-
thored by Gerald Schatten, in which the 11 cloned, patient-specific stem
cell lines were described. This was not about improprieties—real or per-
ceived—in egg donations. It was about the actual data. A problem had been
discovered by Korean scientists who examined some of the photos of the cell
lines submitted to Science that were posted on the journal’s website. These
young scientists noticed that some of the photos were duplicates, when they
should have been images of different cell lines. That, in itself, could have
been a simple oversight, if someone from the lab had inadvertently sent in
the wrong photos. But as they scrutinized the photos further, they observed
that in some of them, the DNA “fingerprinting” of supposedly different cell
lines was too similar, and they concluded that they could only be the same
cell line. This immediately called into question whether the number of
cloned cell lines had been exaggerated.10 Science launched a reinvestigation
of the data, and asked Dr. Hwang to explain the similarities. The University
of Pittsburgh launched its own investigation, while SNU dragged its feet.
SNU’s initial unwillingness to investigate Dr. Hwang’s forensic data—the
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actual evidence in his lab—was starting to anger other university scientists,
who felt that the Hwang affair was starting to reflect badly on the whole
Korean research community.

By December 11, the wheels were turning fast. A Seoul-based Internet
news site called Pressian released what they claimed was a transcript of an
MBC interview with Seon-jong Kim, one of Dr. Hwang’s junior
researchers now working in Schatten’s lab. Kim said that, when preparing
the paper for Science, Dr. Hwang had asked him to make eleven photos of
two stem cell lines, making them all look like different cell lines. Officials
at SNU finally sprang into action. They held an emergency meeting and
decided that an investigation of Hwang’s data was unavoidable.11

The next day, Gerald Schatten asked Science to remove his name as a
coauthor on the landmark 2005 paper that reported the creation of the
11 patient-specific cell lines. The editors at Science replied that they had no
procedure in place for removing the name of only one author from a pre-
viously published paper. In a letter to the journal that was also released to
the news wire service Reuters, Dr. Schatten wrote, in a somewhat cryptic
style, “My careful re-evaluation of published figures and tables, along with
new problematic information, now casts substantial doubts about the
paper’s accuracy . . . . Over the weekend, I received allegations from some-
one involved with the experiments that certain elements of the report may
be fabricated.”12

Was it all a case of panic? General hysteria? The whispers of jealous
competitors run completely amok? What about martyrdom on the altar of
science? The dance went on and on, complete with public demonstrations
and more candlelight vigils in support of Dr. Hwang. In Korea, there were
many bitter accusations that he had been stabbed in the back by jealous
competitors and some even suggested that Schatten had engineered the
whole scandal so that he could steal Hwang’s discoveries. Would no one
represent the voice of reason? Finally, British researchers Ian Wilmut and
Keith Campbell came forward with a calm, level-headed solution. “Accusations
made in the press about the validity of the experiments published in South
Korea are, in our opinion, best resolved within the scientific community,”
they told Reuters. They noted that questions had been raised when they
first announced the news of Dolly. “As we confirmed the validity of our
work by cooperating with an independent study, we encourage Hwang’s
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laboratory to cooperate with us to perform an independent test of his cell
lines to determine their nuclear and mitochondrial genotype in compari-
son with the donors of the original cells.”13 The international scientific
community immediately weighed in with their support of the suggestion.
Perhaps, in the midst of this maelstrom of human foibles, a simple scien-
tific test would shine a ray of light.

On December 12, SNU finally announced that it would conduct an
investigation of the evidence in Dr. Hwang’s lab. From that day on, the march
of increasingly dark events was relentless. For several weeks, stem cell research
advocates watched in horror as one disturbing revelation eclipsed another. By
December 15, Dr. Hwang’s collaborator, Sung-il Roh, who had supplied him
with human oocytes, told the Korean media that Hwang had admitted to
him that some of the data in the 2005 Science paper had been falsified. Both
Roh and Hwang asked Science to withdraw the paper. Hwang was still in the
hospital and still wasn’t speaking publicly, but Dr. Roh provided the British
newspaper the Times with the following explanation: Hwang claimed that his
team had created the cloned stem cell lines, but nine of the eleven lines died
because of a viral infection. Rather than admit this, however, he had them
replaced with embryonic stem cell lines created at Dr. Roh’s Mizmedi
Women’s Hospital. Then he had a researcher in his lab manipulate photo-
graphs of the cell lines to make it look as though there were more than two
lines for the Science article. But even this explanation left unanswered ques-
tions. First Roh said that the two remaining cell lines had been frozen, and
that Dr. Hwang didn’t know if they had survived. In the same statement, he
said that Hwang told him there were no cloned stem cells in his lab.14

To everyone’s amazement, on December 16, Dr. Hwang rose from his
hospital bed and held another press conference at Seoul National
University Hospital. This conference was at least as mobbed with reporters
as the last one, if not more so. It was clear that the preceding weeks had
taken a toll on him—he was pale and thin, but shaved and dressed in a
suit. His statement was nothing short of astonishing. He insisted that his
team first created eight cloned stem cell lines, confirming that they were
patient-specific cells through DNA tests. Although the cell lines were cre-
ated in his lab, he did not have the expertise to maintain and grow them,
so they were sent to Dr. Roh’s lab at Mizmedi Women’s Hospital. He also
said that he had distributed some of the cloned stem cells “to a handful of
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universities and research centers in Korea and overseas.” In January 2005,
calamity struck—six of the genetically tailored cell lines that researchers
retrieved from Mizmedi were found to be contaminated, and Dr. Hwang’s
team could not revive them. Two of the cloned cell lines were left at
Mizmedi, frozen, and the researchers didn’t know whether they were con-
taminated or not. Then he claimed that his lab quickly created six more
cloned cell lines “to report to Science, and three more after that.” Even in
this statement, it appeared that Hwang had exaggerated the number of
lines he reported to Science—he was admitting that he had only eight cell
lines when he submitted the 2005 paper, but claimed that he derived three
more cell lines after doing so.15

To the very end, Hwang insisted that he had the ability to clone human
embryonic stem cell lines. He said he was “100 percent confident” in his cell
lines when he supplied samples of five of them to the MBC TV network
along with somatic cells from the patients, for independent verification. But
his statement again left unanswered questions. Apparently, cell lines had
been moved back and forth between Dr. Hwang’s lab at SNU’s College of
Veterinary Medicine and Dr. Roh’s clinic, but it wasn’t clear when, how
many times, or by whom. At the end of his statement, he claimed that some-
one who had access to both labs must have switched his cloned cell lines with
ordinary embryonic stem cell lines from Dr. Roh’s clinic. He called upon the
police to investigate the alleged sabotaging of his work. At the very least, his
statement included an admission that some of the data in the 2005 paper
had been faked. At this point, Dr. Hwang had lost every shred of credibility.

Hwang’s admission sent seismic shockwaves through Korean society
and through the international scientific community. Korea’s medically-
related biotechnology stocks took a nosedive, and ordinary Koreans were
in such a state of shock that many of them refused to believe their hero had
misled them. But in the following days, as several investigations of the
matter proceeded, a litany of new problems emerged. In January, Science
formally retracted both the 2004 paper in which Hwang reported first
deriving stem cells from a cloned embryo and the 2005 paper claiming
that he had created 11 patient-specific cell lines (while dramatically
improving the efficiency of the process). The police closed off Hwang’s lab
and confiscated computers, notebooks, and lab data. Hwang and a dozen
of his key collaborators were forbidden to leave the country, while the
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police investigated possible criminal wrongdoing. On January 11, 2006,
the most damning report yet came from SNU, which reported the findings
of its investigation. They announced that the data in Dr. Hwang’s ground-
breaking papers was fabricated. The report didn’t even qualify the matter
by saying some of the data was faked. Their verdict: “The scientific basis for
claiming any success [italics are mine] are wholly lacking.”16 Hwang was
stripped of his position as chair professor at SNU, and six of his colleagues,
including Curie Alan and Dr. Lee (Snuppy’s dad), were put on administrative
leave.

Just when I thought the whole disaster had bottomed out and things
couldn’t possibly get any worse, they did. The TV network MBC reported
that at least one of Hwang’s researchers had been coerced into donating her
eggs. And then the awful word “embezzlement” reared its ugly head. The
Korean Board of Audit and Inspection concluded that of the approxi-
mately $40 million (in U.S. dollars) given to Hwang in 2005 by the
government and private investors for research, about $7 million was
“inappropriately used.”17 Some had been given to the researchers in Gerald
Schatten’s lab, in what many alleged to be an attempt to buy their silence
over the lack of existing cell lines, and large amounts of money had been
“donated” to politicians.18 Although the amounts varied somewhat in
news reports, there could be no question that millions intended for
research ended up in one of Hwang’s multiple private bank accounts, being
used for unauthorized purposes, or were simply unaccounted for.

For the ordinary citizens who had believed fervently in Korea’s
“Supreme Scientist,” the sum of all the revelations was devastating. But out
of the wreckage came a tragedy far greater than mere disillusionment with
a false hero. For the millions of patients who looked to Dr. Hwang as their
brightest hope for a cure, it meant that possibly no patient-specific stem
cells had yet been cloned anywhere in the world. They were no closer to a
genetically matched stem-cell-based cure than they had been before the
rise and fall of the great deception.

The Korean tragedy dealt a painful blow to stem cell researchers the
world over. On top of everything, scientists had been led to believe that
the technical hurdles of human therapeutic cloning had been crossed by
the Koreans. Now it was back to the blackboard for those who had hoped
to build on Dr. Hwang’s accomplishments. However, in other parts of the
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world, with far less fanfare and without the intense glare of the spotlight,
progress in stem cell research was quietly being made. In the next chapter,
I’ll show how in Britain, the government is moving steadily toward the
realization of stem-cell-based cures for a world that is desperately in need
of them.
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chapter eleven

winning the peace

To map out a course of action and follow it to an end requires some of the
same courage that a soldier needs. Peace has its victories, but it takes brave
men and women to win them.

—Ralph Waldo Emerson

As tumultuous as the battle over stem cell research is today, most experts
believe that the peace will be won when cellular cures begin saving lives.
Stem cell research is truly revolutionary, and will no doubt transform the
treatment of human disease. The only real questions are when, where, and
how this revolution will take place. But to realize its promise, this cutting-
edge research needs much more than researchers and labs. It needs a
sophisticated level of regulation to optimize the delivery of these innova-
tive cures to the largest number of people worldwide.

Ethical oversight is critical, and so are the safety issues associated with
cellular transplants. After all, we expect the drugs that we put into our
bodies for medical treatment to be safe, and to meet certain standards for
effectiveness. But what about the possibility of integrating into our bodies
cells that will become a permanent, self-replicating part of organs and tis-
sues? Shouldn’t we know everything we can about those cells before we
make the irrevocable decision to introduce them into our bodies?
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There is enormous potential for cellular transplants to deliver cures,
but their potential for harm is no less dramatic. Embryonic stem cells that
have been transplanted into animals in their pluripotent state are well
known to cause tumors. Just imagine, for an instant, if you or a loved one
received a transplant of multipotent stem cells to cure a disease. Those cells
were unknowingly mixed with some pluripotent stem cells that, after
transplantation, divided out of control and created a cancerous tumor. You
could end up cured of one disease only to develop another. For this reason,
scientists are working to understand how to direct the development of
embryonic stem cells into either multipotent stem cells or even terminally
differentiated cells before they transplant them into people. Transplanted
cells could also contain a dangerous virus that could prove fatal to a person
who is already sick. These risks must be addressed in a systematic way
before stem cell transplants ever live up to their potential for widespread
treatments.

There are very good reasons why so many scientists and bioethicists are
united in calling for stem cell research to be funded, regulated, and con-
ducted in well-developed countries that have the scientific and regulatory
sophistication to oversee it. The tragedy in South Korea has been seen by
many as a perfect example of how things can go terribly wrong in a nation
without a mature system of oversight. While quite a few skilled scientists
are working on stem cell research in Korea, clearly its government did not
have an effective system in place to prevent a major scientific fraud, and
serious ethical abuses as well. The special issues involved in stem cell
research, and the possible ethical abuses in the way it’s conducted, call for
more advanced oversight than almost any other field, oversight that is
simply not available in many countries.

When scientists talk about “oversight” in their field, they mean a com-
plex system of checks and balances. This includes actual laws and regula-
tions, rules and procedures instituted by universities, standards established
and overseen by independent professional societies, the supervision of
bioethical committees and university review boards, financial and admin-
istrative controls, professional standards of conduct, and even a culture
of transparency. While a system like this sounds incredibly complicated,
it is one that has evolved over decades of scientific development in techno-
logically advanced countries. The system isn’t perfect, but through the
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hard-learned lessons of past mistakes, it works pretty well. Stem cell
researchers are especially vocal in calling for such a system to be adminis-
tered carefully in their field, because in the long run, countless mistakes
can be averted that would otherwise only delay the science from going
forward.

Of course, there are countries, such as Mexico, Russia, and the
Ukraine, that are unencumbered by the lengthy process of setting up a
centralized system with strict guidelines, where people go today for what
are advertised as stem cell transplants. But the patients who seek treat-
ments under these questionable circumstances are putting their lives at
risk. As in the case of Susan Fajt, who went to Portugal for treatment,
there’s a good chance that they are also paying a huge amount of money for
a cure that doesn’t exist. Today there are even beauty salons in former
Soviet countries that promise “stem cell treatments” for skin rejuvena-
tion—a claim that is highly dubious at best, and, with a lack of systematic
regulation, could be dangerous as well. It’s anybody’s guess just what their
customers are being injected with, and what it’s actually doing to them.

One of the special tasks of administering a national stem cell research
program will be to set up stem cell banks. Having a centralized “bank” for
stem cell lines is a critical step if treatments to be derived from them are
going to be safe and successful. A stem cell bank is an organization that
works in a way similar to blood banks today, storing stem cell lines in a
frozen state and distributing them to scientists who want to work with
them. Most countries where this research is taking place are beginning to
address the issue of banking, and today, scientists are talking about the
need for international stem cell banks to store and distribute cell lines
internationally.

Since President Bush announced his restrictions on stem cell research in
2001, the United States has steadily fallen behind several other countries,
such as Britain, Israel, and Singapore, that are rapidly moving ahead in the
field. One of the most unfortunate aspects of this situation is the fact that
America is one of a handful of countries that is truly equipped to further
the field of embryonic stem cell research. It has one of the world’s best, if
not the best, scientific infrastructure, a large pool of research talent, and
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one of the most developed oversight systems in the world. However, since
2001, the much smaller nation of Great Britain has taken the lead, both in
a financial investment that dwarfs that of the U.S. government, and in the
establishment of a real system to make the dream of stem cell cures a real-
ity. In 2006, the British government will spend several times the amount
that the United States will spend on embryonic stem cell research (the UK
plans to spend $177 million, in U.S. dollars,1 compared to the U.S.’s
$38 million).2

The lack of government funding in the United States has led to a
steady “brain drain” of scientists who have left the country for Britain and
other nations where they can do the work that they think is the most
promising. For example, in 2005, two prominent cancer researchers, Neal
Copeland and Nancy Jenkins, turned down job offers from California’s
prestigious Stanford University. Even though the passage of Proposition
71 mandates that stem cell research be funded by the state, so far the
money is tied up in legal wrangling, meaning that for the time being at
least, California researchers are just as hard up for funding as those in most
other states. Instead of taking research positions at Stanford, Jenkins and
Copeland went to Singapore’s Institute of Molecular and Cell Biology,
where they could be free to pursue stem cell research with adequate fund-
ing from the government.3 While no one is keeping tabs on the number of
scientists leaving the United States, the number is thought to be signifi-
cant. Dr. Roger Pederson is one U.S. researcher who left the country in
2001 to work at Cambridge University’s Stem Cell Institute. He recently
told the Bloomberg news agency, “I am here because I think this is the best
place to do research using human embryonic stem cells. We’re recruiting
people constantly from the U.S.”4

The British government’s policy is to support all kinds of stem cell
research, and it has led the world in creating the kind of regulatory system
that will make sure the research is done ethically, safely, and with the great-
est practical benefit. There is no arbitrary cutoff date for the creation of
embryonic stem cell lines that can receive research funding, as in the
United States. This means British scientists can create new embryonic stem
cell lines, using ever-advancing techniques, including the use of therapeu-
tic cloning to create patient-specific cell lines. In addition to that, the UK
has already established ethical guidelines to oversee the research and has
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instituted a material support structure that far exceeds progress in America
or any other country.

One of the most important steps toward the development of eventual
human treatments has been the establishment of the UK Stem Cell Bank
(UKSCB) at the country’s National Institute for Biological Standards and
Control. The UK Stem Cell Bank, which started to receive funding in
January 2003, is considerably ahead of the U.S. National Stem Cell Bank
just beginning to take shape. The director of the UKSCB is Glyn Stacey, a
microbiologist and cancer researcher who is at the forefront of establishing
international standards for how stem cell research, and its resulting treat-
ments, will be developed, monitored, and controlled.

I first met Stacey in South Korea in October 2005, where we
both attended the ill-fated opening of the Korean World Stem Cell Hub.
As fellow English speakers, Glyn, Bernie Siegel, and I were taken around
town together for luncheons, dinners, and one afternoon tour of a Korean
palace compound, in which it seemed that we must have walked the entire
length of Seoul. Glyn’s personal style is one of consummate English
understatement, which hides a wry sense of humor. His only, and highly
understated, complaint about our round-the-clock marathon was when he
approached Bernie and me during the last exhausting leg of our palace tour
and plopped down next to us on a park bench with the simple remark,
“Death by hospitality.”

Because Britain’s stem cell bank is the first in the world, I thought
that getting a glimpse of how the UKSCB works would be a window into
the future for how this entire field could—and probably will—be
regulated. I got in touch with Glyn after returning home, and he answered
my questions about the UKSCB. I was impressed by the clarity and
simplicity of the British system, and how it nevertheless provides a power-
ful fulcrum for the practical implementation of human therapies from
stem cell research.

Stacey has been one of the people drafting the UK standards and
guidelines for the cataloguing and testing of stem cell lines. In doing so, he
drew upon some of the existing guidelines in human cell and tissue bank-
ing, something that he had considerable experience in while working at the
UK Centre for Applied Biology and Research in Hertfordshire, England.
So far the UKSCB has less than 30 human embryonic stem cell lines, but
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that number will no doubt grow into the hundreds as more and more cell
lines are created. Eventually, the bank will include cell lines derived from
adult stems as well, but it doesn’t store umbilical cord blood or bone marrow-
derived cell lines; there are plenty of other organizations that do that.

Stem cell lines are what Glyn calls “biological medicines.” They are bio-
logical products, much like transplantable organs and tissues, but in many
ways they might be compared to drugs that need to be standardized and
tested for safety and effectiveness. One of the challenges of standardization
is the fact that stem cell lines are being created in many different labs, being
cultivated in a variety of ways, and are even exposed to a diversity of envi-
ronmental agents. In spite of this, when scientists work with a cell line, and
especially when they get to the point of formulating human treatments,
they need to know as much about that cell line as possible. If someone were
to come up with a cellular “prescription” to treat a diabetic, for example, he
would have to know which cell line is the best one to use for that purpose.
He would need to know all the therapeutic properties of the line in order to
determine how many cells are needed, how effective those cells will be, and
whether their effect will be temporary or permanent.

The thinking behind stem cell banks is that scientists who are focused
on the cure of disease should not have to devote too many resources into
doing what can be standardized by specialists. Well-run cell banks will be
instrumental in freeing scientists to do what they do best—search for
cures. Not all labs, for example, have advanced expertise in deriving or
maintaining cell lines. Some research labs are very good at creating new
embryonic stem cell lines, while others are better at driving the differenti-
ation of stem cells into desired cell types. So far, few labs are skilled in
maintaining cell lines, which must be stored in a cryogenically frozen state.
The way Glyn and many other scientists see an effective system working is
that stem cell banks will handle the cataloguing, evaluating, and maintain-
ing of cell lines so that researchers can focus on the development of thera-
pies. The cell banks can also test the cell lines to certify that they are
genetically stable and free of infectious agents like viruses and bacteria.

The liberality of British policy means that the UKSCB will eventually
have a huge job in regulating a very large field. Because the government
provides funding for therapeutic cloning, British scientists could over time
create a great many new stem cell lines. As the field matures and more and
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more scientists work on stem cell-based cures, one wonders how the UKSCB
will manage to oversee each and every cell line that is created. It will be able
to do this because each newly created embryonic stem cell line in Britain
must be licensed.

A license provides a built-in tracking mechanism by requiring that
some of the new cells be deposited with the UKSCB for sharing with other
scientists in Britain and throughout the rest of the world. The bank will
compile the testing and tracking data for all the cell lines, which will be
traceable to every scientific project and clinical trial that uses them. In
other words, scientists will be able to utilize a safe, well-defined, “off-the-
shelf ” stem cell line without having to embark on the difficult job of
creating it. For example, if a researcher needs cell lines that contain the
genes for Alzheimer’s disease to be used in the search for a cure, he would
be able to obtain suitable cells from the cell bank, without going through
the lengthy and difficult process of creating new cell lines for the purpose.

The UKSCB is set up so that it remains free of commercial interests in
any of the cell lines it maintains. As for intellectual property rights, the
patents on the cell lines in this system remain with the scientists who
derived them. For scientists who obtain patented from the cell bank and
use them to develop a patentable technique or cells, they must negotiate an
agreement with the originators of the cell line. Although the UKSCB
stores stem cell lines, it does not conduct basic research in stem cell biology
with them. This way its assessments and quality control standards for any
given stem cell line remain independent of any commercial or professional
interest in them.

Stacey is a longtime expert in cell line maintenance and testing proce-
dures. He knows cells inside and out. Not only is he director of the
UKSCB, he is a professor of cryobiology at the University of Luton, so he’s
also an expert in freezing and storing them. I asked him what diseases stem
cell lines are tested for at the UKSCB, and what kind of health history the
bank has on hand about the embryos from which the cell lines are derived.
What are the chances, in other words, of someone receiving a stem cell
transplant, and the “product” turning out to be defective? It’s not as though
the bodies of people walking around with these cells can be recalled.

“First of all, we obtain the medical history of the egg and sperm donors
from the IVF clinics,” he told me. “But we also test the cells for a range of
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infectious diseases.” These include HIV; hepatitis A, B, and C; cytomegalovirus;
HTLV (which can cause a crippling demyelination of the spinal cord); and
a virus called B19 parvovirus (which, if contracted by a pregnant woman,
can cause stillbirth). The cells are also tested for chromosomal abnormalities.
Not all cells will be destined for use in human treatments. The UKSCB
distinguishes between two grades of cells—research grade and clinical
grade. Obviously, the quality and safety threshold is higher for cells that
could eventually be used in clinical treatments. Research grade cells won’t
be tested for B19 parvovirus, for instance, because they will be used for
testing drugs or for studying things like cell differentiation, rather than
being used in cellular transplants. What about cell lines that are discovered
to carry disease genes? “Researchers want them,” Stacey said, “to model for
different diseases.” In other words, they can use the cells to study how
specific diseases develop from the very beginning, and the cellular changes
that take place along the way. Speaking of modeling for genetic diseases,
because the UK allows therapeutic cloning, the bank should soon be hous-
ing therapeutically cloned cell lines that express a large number of diseases.
These disease-specific cells will be of great use to researchers all over the
world who are working on the development of cures.

What the bank will know less about is the presence of genes for late-onset
disease in these cells. The egg and sperm donors who use IVF clinics are gener-
ally young and healthy, and clinics don’t test people for the genes for age-related
diseases like heart disease or late-onset Alzheimer’s. So it is possible that some-
one could receive a cellular transplant that, 20 or 30 years later, could make
them vulnerable to an age-related disease. However, with the bank’s ability to
keep records over a long period of time, “We will be able to trace the cells from
the donor to the final product to the patient,” says Stacey. “If there’s an adverse
effect related to a cell line, we will record it.” So the UKSCB not only operates
as a clearinghouse and quality control center for stem cell lines, it will be a kind
of centralized library compiling massive amounts of information about an enor-
mous number of cell lines, their characteristics, and their end-uses.

This mammoth effort in record keeping, as daunting as it sounds, is
critical to operating a large scientific enterprise, one based on “living
pharmaceuticals” shared among many people. Stacey and his colleagues
must try to envision the enormous number of variables that might enter
the picture when these biological medicines enter the stream of human
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treatments, live in people, interact with the environment, age, change, and
eventually die. He has to think about worst-case scenarios, such as infec-
tion-contaminated cells or cancer-causing cells making their way into
patients. The job is not just one of scientific complexity, it’s a job that has
enormous administrative challenges.

Quality control, safety testing, cryopreservation, distribution, and
record-keeping are not the only functions of the UKSCB. There is also the
issue of ethical oversight. The UKSCB’s steering committee is charged
with making sure that scientists creating new cell lines have followed all of
the proper ethical guidelines. These include regulations that cover every-
thing from obtaining the proper consent forms from embryo donors to
making sure that the cell lines are used in ethically approved research.
While the United States is mired in federal and state-level impediments to
therapeutic cloning, the British system already has clear and simple rules in
place to regulate it. Cloned embryos may undergo cellular division for only
up to 14 days, and then they must be destroyed. (Fourteen days is about
the time in the age of an embryo when its cells can begin to differentiate
into the parent cells of the three main tissue types.) Egg donation must be
voluntary and those accepting eggs must provide women making the
donations with information about the risks of taking fertility drugs, and
their side effects. The embryos cannot be bought or sold, and they can’t be
transferred into a woman’s body. (If cloned embryos were transferred and
resulted in a pregnancy, the offspring would be reproductive clones).

The enormous complexities of designing and administering such a cen-
tralized system are why stem cell research experts are calling for the support
of governments in the most scientifically developed countries. Quite simply,
with government funding comes the ability to regulate. Not only do scien-
tists recognize this imperative, many bioethicists do as well. The colossal
shipwreck that was the Korean cloning scandal has been a sobering lesson to
the entire world that the highly advanced field of stem cell research needs a
regulatory infrastructure that is up to the task of overseeing it. The take-
home message behind the rapid rise and fall of Woo Suk Hwang and his
now deeply tarnished colleagues is that any attempt to conduct this research
without the proper framework of oversight is doomed to collapse.

In the weeks when the Korean scandal was unfolding, opponents of
stem cell research were quick to seize on the story as proof-positive that the
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entire field is unmanageable. They predicted, gleefully, that the whole
international enterprise would sink like the Titanic. With characteristic
belligerence, Wesley J. Smith, a senior fellow at the conservative Discovery
Institute, wrote for the Weekly Standard, “Hwang’s implosion leaves the
field of human cloning research in a state of meltdown. Their poster boy is
at best a liar, at worst a fraud and a charlatan who never created human
clones at all.”5 And Richard Doerflinger, who is deputy director of the
Secretariat for Pro-Life Activities for the U.S. Conference of Catholic
Bishops, wrote in the National Review, “The fact is that the entire propa-
ganda campaign for research cloning has been filled with misrepresenta-
tions, hype and outright lies.”6 But these views came from the highly
predictable minority, which stands ready to condemn stem cell research at
every turn. As the dust settled, more rational voices emerged.

I spoke with the bioethicist Art Caplan during some of the darkest
days of the evolving scandal, when many people were predicting that the
enormous magnitude of the South Korean fraud would be a serious blow
to the field. Caplan didn’t think so. “It may be a short-term setback, but
not a long-term one,” he said. “Fraud is something that adheres to an indi-
vidual, but not to a field.” As a matter of fact, the story inspired several
journalists to look up other famous cases of scientific fraud, such as the leg-
end of the Piltdown Man (the 1912 discovery of the bones of an alleged
evolutionary “missing link” in Britain), which turned out to have been
fraudulent, and over-reaching, such as the 1989 claims of scientists at the
University of Utah that they had achieved cold fusion in a jar of water.
Both cases turned out to be false,7 but they didn’t lead to the end of pale-
ontology and physics, respectively. Soon after our conversation, Caplan
wrote an article for MSNBC.com in which he pointed out, “Over the years
there have been incredible, monstrous frauds perpetrated in geology, pale-
ontology, physics, cancer research, immunology, psychiatry, ophthalmol-
ogy and psychology. But none—not one—resulted in the end of inquiry or
the demise of science.”8

Instead of inciting a mass exodus of scientists and money from the field,
Caplan thinks the more likely effect is that some countries will see the prob-
lems in South Korea as a golden opportunity to fill the research void.
Scientists who may not have been focused on therapeutic cloning because
they believed that the Dr. Hwang had already “cornered the market” once
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again have an impetus to try to be the first ones to derive human embryonic
stem cell lines through nuclear transfer. Caplan doesn’t see an end to
the international competition for dominance in stem cell research, and there
may be lessons in the scandal that will help the field in the long run.
The events could have a healthy cautionary effect on those who might be
tempted to rush into human clinical trials without doing sufficient animal
research first.

I asked Caplan if he thinks stem cell scientists are more prone to
ethical corruption than those in other fields, as opponents of the research
have claimed. “There’s no reason to think that that’s true,” he said. “But
my question is, would this have happened if Hwang were not such a rock
star? When he spoke at the University of Pennsylvania last year, I hadn’t
seen a mob scene like that since Mick Jagger was here.”

The story of Hwang’s downfall may have more to do with the dangers
of celebrity than with the perils of scientific corruption. This is a point that
the South Korean media, and the country’s people, have examined quite a
bit since Hwang’s downfall. The Koreans have engaged in a considerable
amount of self-criticism over their idolization of Hwang. The phenome-
non of over-worshipped celebrities falling from grace is a familiar one to
Americans—witness the “crash-and-burn” ruin of numerous Hollywood
celebrities, professional athletes, and corporate CEOs. To the never-ending
fascination of the rest of us, those who seem to have everything so often
plunge over the side of a cliff while grasping for just a little bit more.

In the end, as Caplan and others have pointed out, the scientific
system of self-correction worked. Hwang did not get away with his decep-
tions. In fact, he was outed by young Korean researchers. They are the ones
who studied the Science website, including all the supplementary data to
the two infamous articles, and discovered that something wasn’t right.
They brought the problems to the attention of the world. “Partly, Hwang
was outed as a faker,” Caplan wrote for MSNBC.com, “because his col-
leagues had a sense of integrity. No matter how much fame Hwang
attained and no matter how much money the South Korean government
threw at Hwang and his team, his colleagues knew he was not forthcom-
ing.”9 He pointed out that it took only seven months from the publishing
of the article in which Hwang claimed to have cloned 11 patient-specific
stem cell lines until the unmasking of the fraud. Caplan believes that the
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age of the Internet makes it harder than ever before for scientists to get
away with such deceptions. He also believes that all scientific trials should
be registered on a website where other scientists can review the data. After
all, that is exactly what was Dr. Hwang’s undoing.

Even before the Internet, the scientific publishing process has provided
a good, though not infallible, system of revealing frauds. But could the
editors and reviewers at Science have somehow done more to ensure
that Hwang’s data was authentic? Most scientists say no. Journals don’t
have the ability to go out and inspect the data of every scientist submitting
a paper for publication. They have to trust those supplying the data and
assume that it’s real, while analyzing the paper critically to see if the whole
package appears sound. Every now and then, a paper based on false data
might temporarily fall through the cracks. However, time is the enemy of
any scientist who wants to commit fraud. Over time, others will try to
repeat his experiment, and if there are problems, they will be discovered.
Ultimately, faking data is a very dangerous game, and is likely to be a
career-destroying move.

Does that mean that no scientist will ever attempt to defraud his
colleagues? Of course not. But the percentage of those who try to trick the
system is very small. When asked if he thought the peer-review process
itself was broken, Donald Kennedy, the editor-in-chief of Science, said that
in his six years as editor, there had been only three other cases of fraud at
the journal.10 Still, the publishing of new scientific findings calls for dedi-
cated vigilance and the greatest transparency that journal publishers can
build into the system. Already the online versions of journals have become
a powerful tool in making scientific fakery harder and harder to pull off.

The Korean fraud, in the end, collapsed so resoundingly that it should
reassure us that such deceptions, while possible in the short term, are
doomed in the end. But what, then, are we to make of Woo Suk Hwang,
the man? I have put a lot of thought into this because, when I first met
him, there was nothing about him, on the surface, to make me doubt his
authority on the subject of cellular cloning. Perhaps the lack of a common
language camouflaged what to his own countrymen might have been tip-
offs that problems were afoot. But he fooled a lot of people—scores of
scientists, diplomats, businessmen, government officials from his own
country, and even bioethicists, many of whom visited his lab. And the lab
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was, without a doubt, an incredibly energetic enterprise and state-of-the-
art operation—not, as one might guess, some run-down “front” in a back
alley. There was a large team of researchers, if not actually producing the
claimed results, working with great skill and apparent dedication toward
attaining those goals.

To see Dr. Hwang in his own milieu, he appeared to be in clear com-
mand of a large enterprise, and to be just as hardworking and dedicated as
his staff. He whisked around the lab, in a great hurry, tolerating no slack or
inattention on anyone’s part. He was demanding of his subordinates, and
it was well known that the researchers in his lab worked long hours, six or
seven days a week. All in all, the revelations that he had committed one of
the biggest scientific frauds of our time created considerable incongruity
for me, and for many others who have met him.

To understand what led Dr. Hwang down the path that eventually
snowballed into allegations of a monumental fraud capped by embezzle-
ment would require an exceptional understanding of the vagaries of
human nature. But the story, for me, has by now acquired certain outlines
by virtue of comparison to similar examples of out-of-control hubris and
greed. I am not one of the people who see in Hwang an especially diaboli-
cal nature. I think his overall vice has been one of intoxication—by fame,
money, and adulation—rather than premeditated evil. He is also a product
of a cultural phenomenon in which many, many people colluded and
countless others were blinded. In my understanding, he is much like a cor-
porate CEO who “cooked the books” and inflated his organization’s stock
price in order to keep the investment dollars flowing and the company
myth alive. He has more in common with what Kenneth Lay and Jeffrey
Skilling of Enron are accused of than he does with any right-wing fantasy
of a wild-eyed, evil scientist. In short, the Korean system lacked the layers
of oversight that would have stopped Hwang from running his govern-
ment-funded lab like a private company in which he could do whatever he
wanted.

I suspect that in Hwang’s universe, the deceptions might have started
out small. One thing led to another until the disaster became so huge that
literally no one could have averted the crash that dragged dozens of scien-
tists down with him and may yet land him and a few others in prison. Even
after he had been discovered in lie after lie, Hwang continued to insist that
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he had cloned patient-specific stem cell lines, and that he had the technol-
ogy to reproduce the feat. His allegations that someone in his lab had
removed or destroyed the cloned stem cell lines were scoffed at, derided
throughout the world because by then, Hwang had lost every shred of
credibility. Yet there are reasons to think that if his lab didn’t clone a single
stem cell line, for at least some of the time, he believed that they had. Or,
at the very least, he believed that they had the ability, and were on the verge
of doing so. There are several reasons why I think this is possible.

Woo Suk Hwang invited prominent scientists from around the world
to tour his lab and see his technology. In a lab tour, he might be able to fool
a layperson like me, who could be dazzled by such an operation, but it
would be lot harder to fool another stem cell research scientist. Yet none of
the scientists who toured his lab have publicly expressed any doubts or
misgivings about what they saw there. He also loaned, temporarily, three
of his cloning experts to work at Gerald Schatten’s lab at the University of
Pittsburgh, to teach the American researchers the Korean cloning tech-
nique. Schatten and his team are experts in animal cloning, and have done
extensive work in the field. It seems very unlikely that the visiting scientists
could have faked everything, because the American experts would have
quickly found them out.

In addition to this, the entire edifice of the World Stem Cell Hub, with
the huge investment that went into it, was based on the idea of South
Korea sharing its cloning technology through a scientist “exchange
system.” Korea would send its researchers out to foreign labs to train the
scientists there (as they were already doing in Pittsburgh) and they would
also bring foreign scientists into the Hwang lab for training. If we assume
that the entire enterprise was a fake, that there was no cloning technology
and Hwang knew it, surely he would have known that the whole house of
cards would collapse in no time at all.

Reinforcing the possibility that Hwang’s lab had made improvements
in cloning techniques was Snuppy, who was later verified by more than one
independent Korean lab to be a clone. Other researchers have tried and
failed to clone dogs, but the Hwang team succeeded. And there is one last
incident that in my view keeps alive the possibility that Hwang was
himself, at least for a time, a believer. That is the way he first handled the
investigation conducted by Munhwa Broadcasting Company. When the
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TV network questioned the validity of his stem cell lines, Hwang himself
gave them samples of the cell lines to be used for independent verification.
If he thought that there was any chance of those cell lines not being verifi-
able, what would have prompted him to hand them over?

Nevertheless, the truth was lost somewhere along the way, and a mas-
sive cover-up by Hwang ensued. It’s not clear how many people knew the
truth that the lab had no patient-specific stem cell lines, because the lab
operated on the principle of division of labor, almost like a factory.
Everyone had their own piece of the puzzle to work on, and only a few
would have seen the big picture. Many Korean analysts have noted that the
Confucian hierarchy of Korean culture must have played a major role in
dissuading those who knew about the problems from speaking up. In the
rigid, authoritarian system of Korean labs, a junior researcher does not
question those in authority. I got a strong dose of this maxim myself in my
interaction with university and hospital officials. While the investigation
of Dr. Hwang was playing out, economist Sang Jo Kim at Hansung
University in Seoul told a journalist at Business Week about Korean culture,
“Lack of trust and integrity, authoritarian culture, and appeals to blind
nationalism are problems not limited to the corporate sector. In an organ-
ization where whistleblowers are treated as traitors or betrayers, you simply
can’t stand up against abuse unless you are prepared to risk your whole
career.”11 With the university, the hospital, and even the government stick-
ing by Hwang even after numerous deceptions had surfaced, it was easy to
see how difficult it would be for any subordinate to blow the whistle.

To complicate matters further, Dr. Hwang became much more than
just a star in his field, he became a national symbol of Korea’s shining eco-
nomic future. In this respect, the reliable adage “follow the money” makes
it clear that there became a point where enormous sums of money were rid-
ing on Hwang’s ability to produce cloning technology. After his 2004
announcement that his lab had been the first to derive pluripotent stem cells
from a cloned embryo, corporate investors, venture capitalists, university
officials, and even politicians flocked to him. Money poured in from the
government and from private investors. Hwang and his colleagues had
applied for several patents for cloning techniques, and others were eager to
get in on the game. Hwang convinced key members of the government and
quite a few investors that, with his breakthroughs, Korea would be the
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world’s next biotechnology giant. They would be first in the field to
develop, and profit from, some of the most astounding medical technolo-
gies of the twenty-first century. Soon, every time Hwang’s lab made an
announcement, South Korean biotech stocks soared. Hwang was venerated
by the media and by rank-and-file Koreans.

There was a flip side to this fairy tale, though, and that was the tremen-
dous pressure to keep producing scientific breakthroughs. The more that was
invested in Woo Suk Hwang, the more he had to justify. Eventually, no one
could have lived up to the vaunted image the Korean public had of him. But
like a star CEO, once he had already overstated his successes, he was com-
pelled to crank out one success after another or his artificially inflated stock
prices would sink. The Hwang image, the myth of the unstoppable genius,
was after all the lab’s stock-in-trade. Somewhere along the way, he had started
to cook the books, fudge the data, exaggerate his results. As long as he could
continue to demonstrate his brilliance through periodic breakthroughs, by
whatever means necessary, he could always go back and fix things later.
Hwang might have justified his shortcuts by the age-old business reasoning
that, “you don’t sell the steak—you sell the sizzle.” And Hwang was the
sizzle. He was the founding father of the Korean biotech empire.

Toward the end of the debacle, scores of people had their careers,
money, and reputations invested in the Hwang “brand name.” Even
President Roh had thrown his political capital behind him. Many people
may have been motivated by greed, vanity, or blind patriotism, but others
were swept up into the whirlwind by simple proximity to Hwang. The
trouble was that he had been incredibly successful at selling a product that
he didn’t have. He thought that, with the cloning technology at his finger-
tips, he would be able to deliver on his promises. But at the moment of
reckoning, it didn’t matter whether he had the cloning technology; with-
out the cell lines in hand, the center of the enterprise couldn’t hold.

However meteoric Hwang’s rise to fame and riches was, it was just as
short-lived. He was catapulted to international stardom in April 2004 with
the announcement that he had produced the world’s first bona fide cloned
embryo and derived stem cells from it. His fame was heightened in the
spring and summer of 2005 when the Science article appeared, announcing
the alleged cloning of patient-specific stem cell lines, then swiftly followed
by the announcement that Snuppy had been born. His celebrity peaked in
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October, with the opening of the World Stem Cell Hub, even though by
then, behind the scenes, trouble was already brewing. By December 2005,
in what must have been one of the most dizzying freefalls a person could
ever experience, Hwang had fallen into complete disgrace.

Hwang’s downfall was just as public, if not more so, as his scientific
career was at its peak. Yet because so many powerful people had their repu-
tations and careers to a great extent dependent on him, many believe that at
some point during the investigations he was no longer in control of his
actions. He was acting in abeyance to others who might later be able to offer
him some rehabilitation. The long, drawn-out hospital drama springs to
mind in this respect. Hwang at one time had many powerful friends. As of
this writing, it remains to be seen whether any of them are still willing to
defend him. But the charges leveled against him of fraud and embezzlement,
should he be convicted of them, could land him in prison for up to ten years.

The Korean media received much of the blame for helping to create
the phenomenon that was Hwang mania, but in the end they also deserve
a great deal of credit for revealing the truth. After all, the MBC network
first questioned Hwang’s research when he was at the height of his power,
and they suffered serious retaliation because of it. And Korean print jour-
nalists have been poignant in their soul-searching analyses of what went
wrong. Korean publications have deeply criticized the authoritarian tradi-
tion and blind patriotism that contributed to the debacle. As the reporter
Sang-Hun Choe wrote for the International Herald Tribune, “Through
Dr. Hwang’s fall, South Korea is belatedly learning that biotechnology is
not the forum in which to play out its industrial policy ambitions. . . . And
the field requires a highly sophisticated regulatory system.”12

Many people have concluded from the Korean tragedy that stem cell
research must proceed slowly. They emphasize, rightly, the imperative of
governments to establish ethical guidelines that address the unique issues
of stem cell research. One of the less appreciated aspects of the Hwang
episode is the need for economic transparency in the administration of
research funding—an issue that is critical in countries where government
corruption is widespread. The fact that Dr. Hwang found it possible, if not
necessary, to bribe government officials to further his work suggests a
woeful lack of even the financial checks and balances that are integral to
ethical research. These are all good reasons to proceed thoughtfully, but the
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issues of safety and the just distribution of the benefits of stem cell research
call for our attention as well. All of these issues should cause us to pause
and carefully consider the possibilities of abuse in science. But they should
not lead us into a state of paralysis.

The South Korean tragedy only highlights the fact that it is incumbent
on the most scientifically advanced nations, such as the United States and
Britain, to lead the way in supporting stem cell research. These countries
already have sophisticated mechanisms of oversight that can be modified
and adapted to address the special issues of stem cell research. They are
qualified to formulate a regulatory system that might become international
in scope, ensuring that the research is conducted properly throughout the
world. These countries have universities that can provide additional ethical
oversight and scientific communities that are willing and fully able to
launch the field of stem cell research. They also have developed economies
that will lead to the implementation of cures—the biotech companies that
can turn basic research into therapies and deliver those therapies into the
hands of doctors. Of course, even in this scenario, there will be problems
and challenges to overcome, but at least there are rules to play by.

Much to the frustration of most Americans, the United States has
virtually abdicated its responsibility to take a leading role in the develop-
ment of this new science. Our government of the past five years has put the
interests of millions of patients behind its desire to appease a highly vocal
political and religious minority—in a word, it has allowed politics to
trump the public good. This influential minority wants medical research to
come to a standstill while they argue ad infinitum over ideological abstrac-
tions that will probably never enjoy a consensus. Meanwhile, millions of
men, women, and children suffer and die. If Americans can’t turn the tide
on this paralyzing, anti-progressive trend, we should be prepared to accept
a future of economic decline and second-world status, and with the aging
of the U.S. population, widespread illness and disability.

To those who point out that stem cell science, or any other science,
could possibly be abused, I say that this is no reason to abandon its
enormous potential for good. After all, in 2001, terrorists flew airplanes
into the World Trade Center in New York and killed thousands of people,
but we haven’t outlawed airplanes as a result. In the last analysis, no one
can regulate integrity. The idea of placing a “freeze” on progress because

stem cel l  wars218

干细胞之家www.stemcell8.cn ←点击进入

http://www.stemcell8.cn


there are good and bad people in the world, because knowledge can be mis-
used, or because we can’t always guarantee the outcome is an assault on the
human spirit. It is living by our worst fears, not by our greatest hopes.

Furthermore, the imposition of extreme religious beliefs, shared by a
minority and forced upon the majority, is unworthy of a democratic society.
No matter how much American religious conservatives want to impose a
state of arrested scientific development in their own country, new discover-
ies and technologies will proceed in other parts of the world. The only pos-
sible outcome of the suppression of science in the United States is to
diminish our influence in a world that depends increasingly on science and
technology, while leaving powerful technologies in the hands of others.

If anyone objects to receiving a stem cell treatment on the basis of their
religion, I want to emphasize that they have they have every right to do so.
But they don’t have the right to withhold that treatment from others who
are sick and suffering from cancer, diabetes, heart disease, stroke, paralysis,
neurological disease, Parkinson’s, Alzheimer’s, multiple sclerosis, muscular
dystrophy, ALS, osteoarthritis, severe burns, brain damage, cystic fibrosis,
lung disease, kidney and liver disease, congenital birth defects, or a host of
other conditions.

Biomedical discoveries will continue to grow because they are driven by
one of the most compelling needs of all time—to save lives and relieve human
suffering. Our religious and cultural traditions, as valuable as they are, must
be enlarged in light of the biological revolution. There is no intrinsic reason,
in my mind, for religion to be at odds with science, unless it refuses to adapt
to the expanding truth of human progress. At the same time, science isn’t
likely to ever answer the big questions that fall into the domain of religion. It
will never “cure” the human condition. But it can certainly improve it.

The question is, will we have more compassion for theoretical, poten-
tial persons than we do for the living? Our most urgent need is to save
human lives; our most enduring one is to find meaning in them. We
should trust ourselves to identify the core values of our religious traditions
and separate them from the transient scientific and social understandings
at the time of their inception. It is now the great challenge of our religious
and philosophical traditions to adapt to modern-day realities, and to bring
their best wisdom to bear on some of the most important decisions we will
ever make.
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