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Introduction

In the spring of 2007, bioethical issues related to reproductive medicine, brain
imaging, and genetic testing were publicized in both the public press and in scholarly
journals. The authors of papers published in this Journal have voiced their opinions and
proposed innovative insights and solutions in response to these issues. These student
contributors are aspiring scientists, physicians, lawyers, and philosophers whose thoughts
and opinions are the heartbeat of this Journal. These students will emerge as the front line of
scientific and medical discovery. Their future innovative research and ability to communicate
science to the public will elicit and inspire bioethical debates. Furthermore, they will become
essential players in helping society resolve many bioethical dilemmas. In addition, this year
we have included guest faculty from Columbia University to write for our Journal.

This yearés Journal volume includes a
students and students from Mahidol University in Bangkok, Thailand, who participated in an
innovative cross-cultural educational program called Bioethical Cross-cultural Educational
Program (BIOCEP). Seventeen CU students and ten Mahidol students attended a special
two week program in Bangkok, Thailand exchanging ideas and learning how culture and
religion influence bioethical dilemmas. Their articles reflect some of the lessons derived from
this program. Specifically, students were exposed to various cross-cultural humanistic values
that impact how bioethical conflicts are discussed and resolved.

John D. Loike, Ph.D. Course Directori Frontiers in Bioethics,

Co-Director of Graduate Studies, Department of Physiology,

Director of Special Projects, Center for Bioethics, Columbia University College of Physicians
and Surgeons

“You cad ASSURE. THEM TXT IRADVIED AND GENETALLY-
MIDIFIED FooD5 AE ALL PERFECTLY SAFE "

speci al



Columbia University Journal of Bioethics 7

Preface

With the Fall 2007 edition of the Columbia University Journal of Bioethics, we have
reached new heights. Besides the edition almost doubling in page length compared to our
former years, the diversity of ethical dilemmas, research questions, and policy implications
contained in these pages has increased exponentially. And in terms of diversity of authors,
one faculty member has been added to the mix of undergraduate, graduate, and medical
students. But most impressive of all, is the representation of student-authors from Mahidol
University in Bangkok, Thailand who join with their Columbia counterparts to challenge us
with their serious thinking from a varied global perspective.

The authors who have submitted the articles in this Journal have distinguished
themselves with a panoply of insights and perspectives that is astonishing. To whet your
appetite, take these provocative questions that they pose for reflection: Why could sex
selection prove to be a threat to humanity? Does patenting genes influence the pursuit of
scientific knowledge? How do you respond when friends ask you to be the egg donor for their
child? What about athletes banking their stem cells to replace injured or worn out joints?
What does pre-implantation genetic diagnosis imply about the status of the disabled?
Is it ethical for individuals to benefit from increased capabilities because of a drug-induced

chemical surge? I n the future, when children
iordered wi t h every o-BABYnNn désbgnet heWeb

Should we disregard cultural and religious influences on the practice of healthcare to
establish one global art of medicine?

We are in an era where breathtaking advances in emergent technologies call for
careful and dispassionate consideration. The bioethical questions found here are going to be
some of the most critical facing our society in the future. They will need to be resolved by the
best minds available. The authors of these remarkable articles have already demonstrated
their brilliance by focusing our attention onto these profound and complex issues and
explicating both their promises and their perils. In times to come, these are the minds that
we will rely on as new discoveries stretch the limits of our knowledge and boundaries of our
imagination. Fortunately, we can be assured that the authors of these articles are the
concerned, sensible, and prepared leaders of tomorrow. As they pursue their careers, | trust
that they will remain accountable and uphold the Bioethics mantra: It is not what you can do,
rather it is what you should do.

Ruth L. Fischbach, PhD, MPE

Professor of Bioethics

Director, Center for Bioethics

Columbia University College of Physicians and Surgeons



8 Fall 2007

|. Genetics

The Twist About Gene Patenting: How the Plan to Push
Research Forward is Holding it Back
By Elizabeth Cedars and Kimberly Atiyeh

In a recent New York Times op-ed
piece by Michael Crichton entitled Patenting
Life, the sub-headl i ne
of the genes in your body are privately
owned, and the results have been
di s ast @richtors 2007)( What followed
was an elaboration of the most shocking
negative consequences of gene patenting.
Whi |l e such
stories are attention-grabbing, the truth is
that, like most issues in bioethics, there are
multiple factors that
must be considered
and evaluated before
an outright endorse-
ment or condemnation
of the practice of gene
patenting can be
given. After looking at
the reasons gene
patents were first
granted and whether
they still achieve those
aims, it becomes clear
that gene patenting is a procedure that
should be abandoned, but not because of
any immorality in the practice. Rather, the
practice should be stopped because the
consequences of patenting genes today
actually inhibit the attainment of the noble
goals toward which they were conceived.
Patents are granted by the U.S. Department
of Commerce to the first person to invent a
product or technique, so long as the
invention is useful, novel, non-obvious, and

described well enough so that a professional
can use it for the designated purpose.

s t afifte d Ambriy ather thirgs) ew and natural goods

are generally not admissible for patents.
Since genes are incontrovertibly found in
nature, patents on genes were not legal,
until the 1980 Supreme Court ruling of
Diamond v. Chakrabarty. Chakrabarty had

s e n shayt pi i onmgadlified a fhagterial @ene, and succeeded in

patenting it since it was not naturally found.
This decision opened the door to the
patenting of other
genes; they were
no longer con-
sidered exclusively
a part of nature.
Instead, a patent

GEMNE PATENT

o could be granted

0 for engineered

genes. In an

G application for a
patent on a gene,

the scientist must

fulfill not only the

above general criteria for the patent, but
must address other issues such as:
1) identifying novel genetic sequences,
2) specifying the
3) specifying how the product functions in
nature and therefore its use, and
4) enabling one skilled in the field to use the
sequence for its stated purpose (Human
Genome Program, 2007).

Once a patent has been granted,
the inventor is given sole use of the product

sequenceb:
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for twenty years. Any scientist who wishes
to study the gene must pay for the right to do
so. Anyone who studies the gene or part of
the gene without paying, whether
intentionally or unintentionally, is subject to
penalty by law. Since the Supreme Court
ruling, genetic patenting has become
increasingly popular. There were 1,175
patents on human genes between 1981 and
1995, and t he
patents exceeded 25,000 in the year 2000.
The desire to develop the biotechnology
industry was likely a factor in the flood of
patents granted, since large amounts of both
public and private funds were being invested
in the field by the early 1990s (Williams-
Jones, 2007). As of 2005, 63% of patents
on human genes were licensed to private
companies (Jensen, 2007).

Supporters of gene patents have
pointed out that the patenting of genes has
several benefits. Because information that
is patented must be revealed, patenting
genes leads to disclosure of discoveries.
New information about a gene will be made
public, preventing secrecy and ensuring that
everyone has access to the data. Since
data are available to everyone and since it is
illegal to study patented material, redundant
research is prevented, and research is
pushed into new, uninvestigated areas.
Economic incentive will also force research
into new areas, since the patenting of
discoveries provides monetary
compensation through the fact that others
cannot utilize discoveries without payment.
The compensation researchers gain is
incentive for them to invest resources in their
efforts, and the income from gene patents
can be used to further their research.
Additionally, since inventors are granted
monopolies on the genes that they isolate, in
theory, researchers will be less secretive
about discoveries, which can lead to
additional and more effective collaboration
and flow of information.

nbake->

The arguments in favor of gene
patenting therefore stem mostly from
economic considerations and interest in
developing new biotechnologies. However,
such arguments do not seem to have firm
grounding; economic interests are not
necessarily in the best interest of society,
and the genes or sequences being studied
are frequently patented with little

~ f A N NLA

INSPIRED BY THE PATEMTING OF THE HVMAN
GENOME, OTHER COMPAMIES FoLLOW SWNT,

LADIES AND GEWTLEMEN OF THE BeARp,

I'M PLEASED To ANMOUMLE THAT WE'VE
SUCCESSFULLY WON THE RIGHTS To

N~ SNOw!
ﬁLﬂHIJPJ.UNDMﬂIIl/ %&
swow™

= Ingusirics
PAT w0 IR % )

OR, AS 1T WILL
ALST BE KNOwM, THE
GLOBOPLUND IRAY Y TLAKE !

understanding of what they do and then
abandoned so that researchers can identify
new genes for patenting (Abate, 2000).
Also, although theoretically the system aims
for less secrecy amongst researchers,
sharing of information becomes monetarily
costly, leading to less collaboration to avoid
economic loss. While the patents are made
public for researchers, they only become
available once the patent has been granted.
Until then, they are strictly confidential.
Considering that there are over three million
genetic patent applications that have been
filed, genetic research is risky. If a patent is
granted while research is being done on that
particular sequence, scientists face
injunctions or monetary penalties and
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potential setbacks to scientific advancement
(Williams-Jones, 2007).  Other economic
losses are incurred when scientists must not
only pay for patent licensing but they also
must invest in determining which patents
apply. Inefficiencies such as patent stacking
occur when multiple patents involve two
identical or similar sequences of DNA in
multiple forms. One of the strongest
arguments opposing gene patenting is that
researchers are rewarded for the wrong
thing. They are given economic incentive
primarily for isolating sequences, which is a
relatively routine procedure, rather than for
the development of applications from the
sequence or the determination of the
function and significance of the gene.
Instead of encouraging creativity in
applications, patents cause economic
inefficiencies and hinder progress toward an
end product that will benefit humankind.

Therefore, while the initial reason for
these patent laws may be to focus on the
misusage of nature that occurs in the
patenting of a natural component of life,
there are clearly many practical arguments
against the patenting of genes. Examining
these practical arguments further will help to
clarify why the practice of gene patenting
should be abandoned.

The initial intentions of genetic
patenting were valiant in their efforts to
protect and reward those who dedicate
tremendous efforts to isolate or modify a
gene. Itis hard to argue against rewarding
researchers for their discoveries and against
the aim to make patented information public.
However, it has been nearly three decades
since the first ruling allowing genetic
patenting. When the first patents were given
for genes, the process of discovering and
characterizing DNA sequences was much
more time-consuming and labor-intensive
than it is today. The economic reward of
patenting was therefore a needed impetus.
The faster pace of gene characterization

brought on by newer technology renders
that economic motivation superfluous. The
difficult part of genetic research is not so
much isolating genes as it is finding useful
and creative applications. This change in
what scientific advancement really means
has not been reflected by a change in
patenting laws. Current patenting practices
that reward the quick identification of a gene
rather than investigations into its function
result in placing the economic reward above
the knowledge itself. A more appropriate
patenting law would no longer protect the
DNA sequences that are now relatively easy
to isolate, but instead protect the use of
applications invented or discovered by
scientists.

Additionally, one of the initial goals
of gene patents was to ensure that

information would be shared immediately.
Since the first issuing of gene patents, the
number of applications for patents has

grown exponentially. The sharing of
information can more easily be facilitated by
publication, due to the slow nature of the
patent application process. The timeline
from discovery to granted patent is on the
order of year s.
patents may have made discoveries more

visible and useful to the scientific
community, this function has been
obliterated. @~ The delay between patent

application and patent that protects scientific

Though
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advances under a cloak of confidentiality
now just adds another set of inefficiencies
the system. Further, at a time when so
many genes have been identified, the goal
of research should be to understand their
function, their role in disease, and how they
can be utilized rather than to push investi-
gation into broader areas. Rather than lim-
iting genetic research through patents, re-
sources and efforts should be spent in col-
laborative efforts to study genes of interest.
While the aims of establishing the practice
of gene patenting may have been quite no-
ble, it seems that with the present technol-
ogy gene patents prevent exactly the kind
of research they were initially intended to
promote. Patents should no longer be given
for identification of a gene, but only for the
specific design of the product that uses it.

This might mean eliminating the first
three of the above requirements for obtain-
ing a gene patent, leaving those to be
claimed only through the
realm of publishing. The infor-
mation most valuable for the
scientific community will there-
fore be made public much
more quickly than if it were to
go through the patenting proc-
ess, eliminating the secrecy
that slows research progress.
The fourth requirement, stat-
ing a potential use for the
gene, should be the only pat-
entable information. Patents
should protect DNA-based
objects that more closely re-
semble the traditional pat-
ented inventions and ingenuity, such as
tests for diseases, and interfere less with
the pursuit of scientific knowledge.
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Need a Knee?
Athletics and Stem Cells

By Dana Balitzer and Mikilena Greusel

The research staff at the Hospital for
Special Surgery in New York City predicts
that within 3-5 years, stem cell replacement
therapy will be utilized for tissue
regeneration (Pennington, 2007). Although
there have been incredible scientific
advances in the study of stem cells for
these purposes, several technological
barriers still remain between current studies
and actual implantation. Yet, many people
may question the moral implications of
possibly invisible forms of sports-doping
that could create all new standards for
athletic ability. Because of its moral
implications and additional risks to society,
stem-cell replacement therapy needs to be
carefully monitored and guidelines should
be established for its application in clinical

settings.
Stem cell therapy could have
astounding consequences in  sports,

medicine, and general orthopedics. As
such, the proposed procedure has ample
support in the medical and athletic
communities and would allow a means of
therapy for common injuries in tissues that
do not normally regenerated for example,
the spinal cord. But debilitating spinal cord
injuries could potentially be remedied by
using stem cells to replace damaged cells.
In animal models of spinal injury, implanted
neural stem cells have been shown to
improve motor capability (Bagaria et al.,
2006). In different areas of the body,
mesenchymal stem cells differentiate into
cartilage and bone, and may improve
procedures such as bone grafting and
cartilage repair (Bagaria, et al., 2006). Such

technology is already being implemented in
equine orthopedics to treat race horses
(Hirschler, 2007).

If put to regulated use, stem cell
replacement technology will eliminate the
need for many risky orthopedic surgeries
such as torn or damaged rotator cuffs that
are common in aging adults. This
technology could greatly improve the
quality of life for elderly patients who are at
higher risk for surgical complications and
would offer a less painful recovery. Aside
from general medical conditions, stem cell
therapy would provide a means by which
professional athletes could work past the
current age of athletic retirement, as
injuries and wear and tear will be readily
healed. Athletes, after storing their stem
cells in an appropriate bank, or using
umbilical stem cells after pregnancy, would
have the greatest insurance policy for their
careers i an almost endless supply of
healthy cells to not only mimic, but
completely replace and improve their worn,
used, and damaged tissue (Pennington,
2007). The source of stem cells always
presents ethical challenges in the
development of stem cell technology. Some
oppose the technology because of their
own moral beliefs surrounding the use of
fetal tissue. Others, like athletes, may be
tempted to have children for the sole
purpose of providing a compatible source
of stem cells: the placenta (Pennington,
2007). Parents may also be impelled to
store away their children's stem cells in
case of injury years later i they may even
do so in hopes of fostering the next Tiger
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Woods or Steffi Graf.

Apart from all of the fetal tissue
controversy, stem cells can be derived
through various areas of the adult body as
well. Although mature cells can be isolated
from the same donor for re-implantation,
"they are not the best source of cells for
tissue repair" since these differentiated
cells "have low proliferative potential” (Vats,
2004). Bone marrow provides perhaps the
best source of adult stem cells.
cells, derived from bone

have the potential "to

Mesenchymal
marrow, also

di fferentiate into é
muscl eo (Vat s, et
researchers suggest that "bone marrow
stem cells can be isolated from both
pediatric and adult populations, and
potentially utilized for therapeutic
interventions" (Maher, et al., 2006).

But even using bone marrow as a
source of stem cells has potential
downfalls. It is unclear that bone marrow
extraction would yield enough cells at a
high enough concentration to be effective
therapeutically (Bagaria, et al., 2006).
Obtaining these cells would require a major
surgical procedure. In addition, both adult
stem cells and embryonic stem cells could
also potentially form tumors. Scientists
have proposed that the risk of unwanted or

cancerous tissues can be controlled. One
paper suggests that the stem cells could be
engineered to "express a suicide gene,
which render[s] the cells susceptible to a
particular drug" (Vats, et al., 2004). Yet, it
may be many years until athletes reap the
proposed benefits of stem cell replacement
technology. Even though scientists have
yet to fully differentiate and successfully
use stem cells for therapy, they remain
optimistic for the future.

Apart from technological barriers,
stem cell therapy also poses other moral
dilemmas. The procedure would be very
expensive and so would not be immediately
available to all patients T most likely only to
high-profile athletes. If these pro-athletes
can all be reconstructed after injury, how
might professional sports be affected?

Misuse of this technology could
extend far beyond the realm of therapy.
Taken to the extreme, the process would
allow individuals to store sufficient cells to
provide for enough surgeries, procedures,
or whatever else would be necessary to
maintain their youth. With advancements in
plastic surgery and cosmetics, people who
can afford costly operations are already
prasentirig | stetckeed skin,o artiéicial jbirdst

a ¢hemically 2nfedied )faces, &o endanced

breasts or other body parts. In our society,
the elderly yearn for procedures that
correct or delay aging. Stem cell
replacement therapy, for these individuals,
would only perpetuate their quest for
eternal youth i presumably, it would allow
them to run, walk, and dance like they did
in their thirties. But cheating death and
creating sixty-year-old recharged bodies
may complicate and disturb the natural
order of life as we know it. Stem cells are
not plastic, fake, or cloned cells. They could
represent a dangerous link to newborn
cells, to a fresh start, or a blind quest for
Ponce de Leonbs

The expense of the surgery also

fount

ai

n
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raises ethical issues of class discrimination.
Going one step further, the surgery would
only be available in economically stable
countries and therefore cause a skew in
international athletic advantages. In
addition, this technology could potentially
be abused by athletes who want unnatural
strength, capacities, and durability. Such
abuse by athletes would be extremely
difficult, if not impossible, to track, since the
cells can be derived from their own tissue.

Obviously, the dangers that stem cell
replacement therapy generates need to be
curbed by strict regulations. Even before the
technology is introduced to the medical
community for use, the ethics must be taken
into consideration so that guidelines can be
set. Who will be allowed to use stem cell
replacement therapy? What criteria will be
set for a patient to qualify for the treatment?
Will athletes or athletic companies be able to
buy rights to its use? Where will the
technology be made available?

Despite its many barriers, it is likely
that stem cell therapy technology can
resolve the moral dilemmas it poses.
Insurance companies can be encouraged to
cover the costs, to reduce the chance of the
technology exclusive availability to wealthy
patients. The cost of this technology will
most likely be reduced, once the process
has been further developed and
industrialized. Strict guidelines for the use of
stem cell technology should be created to
avoid scandals in competitive athletics. Such
technology could only be used as a
prescribed treatment, not one that can be
bought without need. In addition, it may not
be possible to monitor the usage of stem
cells, even those derived from the same
individual, should guidelines for use be set.
The creation of technology to track illegal
usage of stem cell therapy in athletes
(studies are currently underway to track the
metabolic changes that would possibly
signal the presence of implanted stem cells)

would be essential in regulating the new

therapies.
Stem cells have an incredible
potential to revolutionize the field of

orthopedics and sports medicine. Enhancing
the motility of handicapped patients would
ensure a priceless improvement in their
quality of life. All new technologies have the
potential to be abused, and it is our social
responsibility to set ethical guidelines so that
those who truly need to utilize this
technology can reap its benefits.
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Generation XY

By Mikilena Greusel and Benjamin Stern

Attention men: if you want to have a
male child, tie off i even remove i your left
testicle, wait for the rising tide of the waxing
moon, recite a chant during intercourse
while you lie on your left side, wear boots
and hang your underpants on the right side
of the bed. If you are a woman, you must
adhere to a specific diet, climax first only
during the second round of intercourse, and
lie on a bed facing in a north-south direction.
Many ancient cultures used these obscure
rituals and relied on natural phenomena to
increase their chances of conceiving male
heirs. Notably, there are not nearly as many
suggestions to improve the chances of a
female conception.
couples, gone are the days of testicle
amputation; science has matured past these
occult practices into a new generation of
gender selection.

Sex selection has been possible for
decades using selective abortion, and for
many years using embryos generated for in
vitro fertilization.
tested and only those matching a specific
gender implanted in the uterus. However, a
much simpler and seemingly benign
technique is now available. Each sperm
carries either an X or a Y sex chromosome.
If a sperm containing an X chromosome
fertilizes an egg, the fetus will be female.
Correspondingly, a Y-carrying sperm
produces a male. Because the X
chromosome is larger than the Y, male and
female generating sperm can be separated
by size and inserted using standard artificial
insemination techniques. This technology is
cheaper and safer than in vitro fertilization
and is already common for livestock
breeding. Sex selection, using sperm

selection, therefore, has been practiced and
deemed a safe procedure. However, even
though the technology itself is not
dangerous, it may prove to be a threat to
humanity.

Forget the ultrasound and
amniocentesis i even before conception,
the color of the nursery can be chosen
immediately. But watch out, one pink
bedroom down the hall may lead to a whole
floor of pink bedrooms, or a whole street of
blue. Imagine your neighbors trying to line
up unborn suitors for your potentially
beautiful daughter, or perhaps a little-league
team for your future all-star.

F or t u rrhereaile gomd benefits to ahts agwd s

technology, such as limiting the risk of
certain inherited  sex-linked genetic
diseases. However, widespread use of
gender selection poses many dangers to
society. Concerns about misogyny, sexism,
and gender stereotypes are already spurring
debate. After decadesd if not centuriesd of
Btaugghe, easn bworgien 6 and DA finadiyn
approach equal footing both socially and
economically, these issues would threaten
years of progress. In societies where women
have achieved or are nearing equal rights,
regression is a distinct possibility. In cultures
where womends rights
beginning to emerge, gender selection
would perpetuate continued male
dominance and oppression.

In Asia, where overpopulation is
reaching alarming |
already become a reality. In China, where
there is a one-child policy and a strong
cultural preference for male children, there
are approximately 120 boys born for every
hundred girls according to a January 2007
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brief in The New York Times. Similar ratios
appear in Vietnam and Taiwan. In India the
sex ratio is 113 boys for every hundred girls,
with observed ratios in some areas as
staggering as 156 to 100. The Chinese
government is attempting to reduce the
occurrence of sex-selective abortions, but
disturbing numbers of female fetuses are
still being aborted. Chinese physicians, in an
effort to limit the rate of female abortions
while adhering to population controls, are
banning their medical staff from disclosing
the gender of embryos before birth. With
new sex-selection technology, however, the
issue of selective abortion may soon be
moot. Freely accessible sperm sorting will
only increase the rate of male births, further
skewing the gender population. According to
a New York Times report from July 2004,
social anthropologists and political scientists
believe that this will produce a generation of
permanently single men, large populations
of which are a strong predictor of militancy
and increased warfare.

Even ffequi tabl eo
presents societal risks. First of all, the
technique is not perfect: the rate at which
girls are conceived
than the opposite case. Even if parents
select boys and girls at equal rates, a
skewed population could result. Further-
more, selected children may be seen as
commodities in a newly commercialized
reproduction market. Girls, viewed by some
cultures as disappointments, may eventually
be seen as second choices or gendered
castoffs. Parents who elect not to partake in
sex selection, or those who cannot afford it,
may project their own disappointment on
their children. Finally, families that choose
male children are increasing the overall risk
of sex-linked diseases. Because of this fact,
and because boys are more accident-prone,
insurance companies may refuse to cover
the procedure for male children.

BN
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Throughout human history, evolu-
tion has maintained the balance of the
sexes. Human psychology, culture and
society emerged and developed in this
biological state of affairs; tinkering with such
a fundamental and cogent force will set the
stage for economic, political, and social
disaster. Before we get ready to put away
our lunar charts and begin to purchase do-it-
yourself sperm sorting Kkits, we must
consider the severe global dangers of
gender selection.

SEX SELECTION PROCESS
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O' Cell Sorter Used

C) Sperm Sorted By
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II. Reproductive Medicine

Full Stop: The End-of-Line for Periods?

By Kim Atiyeh and Benjamin Stern

More than any other method of
contraception, At he
the sexual revolution. When introduced, oral
contraceptives gave women unprecedented
freedom, including the ability to control their
own reproductive processes and decide
when or when not to have children. Though
its use as a primary form of birth control has
waxed and waned over the years because
of sexually transmitted infections (STIs), it is
widely used in many countries, including the
United States. The pill works by preventing
ovulation, but normally allows menstruation
on a monthly basis. Now, modern society is
facing the advent of a new type of pill,
Lybrel, one that could give women even
more control over their own bodies and
sexuality by eliminating menses.

There are actually two monthly
cycles experienced by women: ovulation
and the menstrual cycle. Eggs come from
structures called follicles in ovaries.
Ovulation is controlled by follicle-stimulating
hormone and leutenizing hormone (FSH and
LH) released from the pituitary gland in
response to gonadotropin-releasing
hormone (GnRH) from the hypothalamus.
FSH causes an ovarian follicle to prepare to
release an egg. In response, this follicle
releases estrogen, which causes the uterine
lining to thicken. A spike in LH triggers
ovulation and a change in the follicle known
as leutenization. In addition to the continued
release of estrogen, this leutenized follicle
then releases progesterone, which prepares
the uterine lining for implantation of a
fertilized egg. If a fertilized egg does not
implant, the leutenized follicle is degraded,

causing estrogen and progesterone levels to

p fall. Thé& hommshapdeogp mdkes ithe giterimeb o u t

lining slough off, producing the menstrual
flow.

Birth control pills work by halting the
ovarian cycle at the very highest level of
control: the brain. Because the pills contain
artificial hormones similar to estrogen and

t he

progesterone,
stage of the ovarian cycle where both
estrogen and progesterone levels are high:
after ovulation, but before menstruation.
With high perceived levels of estrogen and
progesterone, the hypothalamus does not
release GnRH, so the pituitary is never
stimulated to release FSH and LH. As a
result, ovulation never occurs. Normally,
hormone-containing pills are taken for 21
days and then replaced by a hormone-free
placebo pill. This allows the uterine lining,
which had thickened only slightly in
response to the artificial hormones, to be

body
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period, though most of the usual symptoms
accompany this form of menstruation (Mayo
Clinic Staff, 2005).

Though traditionally indicated with
this monthly regimen of active and placebo
pills, contraceptive pills need not be taken in
this manner. If estrogen and progesterone
levels never decreased that is, the placebos
are eliminatedd bleeding will generally not
occur (some women experience spotting).
Though this fact has been clear for decades,
only recently have pharmaceutical
companies formulated a regimen for
anything but monthly bleeding. Already on
t he mar ket i s Barr
Seasonale, which allows women to have
periods every three months. The uterine
lining does not build up past a critical
amount, and bleeding experienced by
women is the same as
per i @abMlto (Medical Foundation, 2007).
Now, Wyeth Pharmaceuticals of Madison,
NJ has gained FDA approval of Lybrel, the
first non-cyclic oral contraceptive indicated
for continuous use without any placebo
phase. In clinical trials, women used the pill
for 18 months. Bleeding was halted entirely
in 71% of the women. When treatment was
halted, 99% of women had a period within
three months (Wyeth Pharmaceuticals, 2007).
The risks are similar to those of traditional
oral contraceptives, including nausea at the
beginning of treatment, blood clots, stroke,
and heart attack. As with the traditional pill,
Lybrel is expected to reduce the risk of
ovarian and uterine cancer (Canadian Cancer
Society, 2007).

Understandably, the elimination of a
natural cycle worries many. No drug comes
without health risks and ethical ramifications.
Currently, no studies longer than two years
have been undertaken, so the true long-term
effects of Lybrel are unknown. The
cautionary position is that naturally, a
womands hormone | evel
to cycle regularly, and interfering with that

Fall 2007

cycle could be dangerous. Supporters of the
new pill counter that what is unnatural is the
number of periods women in modern
societies have. Women in developed nations
are having far fewer children than in past
generations, the average age of first menses
has gone down, and the average age of
motherhood has risen. All these factors
mean women are having many more periods
than their ancestors just a few generations
ago (Silidker, 2007). Of course, this does not
mean eliminating menses is safe, but it does
mean the number of periods that women
now experience is unprecedented.

P h d@ndoubtedlg, u one cad | tised most
promising indications for Lybrel is the
elimination of the many physically and
emotionally uncomfortable effects, including
severe pain, cramping, fatigue, and
ematiandl swéngs rassociatad withfi pendes
(Mayo Clinic Staff, 2007). Lybrel would
eliminate the annoyances of restricting their
clothes since a period can mean a woman
cannot wear any light colored pants, skirts,
or dresses. Many women simply cannot
function during menses and are physically
and/or emotionally crippled for as many as
seven days of the month. For these women,
menstruation may not be seen as a symbol
of womanhood and health but rather the
opposited an oppressive and chronic illness.
Simply put, treating the cause of PMS will
eliminate its symptoms, a feat that for some
would mean more than just convenienced it
would mean new freedom.

Getting rid of the period would have
secondary medical benefits as well.
Eliminating PMS will decrease reliance on
diuretics, anti-inflammatories, opiates, and
other drugs to treat symptoms. There would
be no risk of toxic shock syndrome from
tampons and a lowered risk of rashes and
urinary tract infections from pads. Indeed,
these personal items products would rarely
bé mecebsary. Advirsurgnceiceverariee aost
of birth control but not hygiene products
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and over-the-counter remedies, women
would end up saving money.

Not having a period would mean
simple convenience: no emergency trips to
the restroom, clothes fitting more
consistently because of less water retention,
and a personal life unshackled from a
prohibitive monthly cycle.

The benefits
convenience and better health. Lybrel and
its future equivalents could have

tremendous implications on how women
function in society. Some might see
eliminating menstruation as a chance for
women to become more competitive with
men in all areas of life. Academic testing,
athletic performance, and musical ability
would be unencumbered by PMS. Job
performance might also get a boost if
monthly personal days are eliminated.
Women might even be viewed by men in the
workplace as more reliable and rational
decision-makers with the stabilization of
hormonal levels. Lack of physical symptoms
and a more stable mood could enhance a
womanodés ability to
her personal life, as well as improve all-
around parenting ability if she chooses to
have children.

One serious medical and ethical
concern is that the absence of a period is
traditionally used as a clear indicator that a
woman is pregnant. With the ability to turn
off their periods, women simultaneously lose
this important indicator. As with traditional
birth control, ovulation can occur if a woman
skips her pill for just a few days. Normally, if
this happens and a pregnancy results, she
will not have her period during the placebo
weekd allowing her to investigate into her
health and make informed decisions.
However, with the new pill, it may be much
longer before a woman finds out if she is
pregnant. Continued use of hormones
during an unwanted pregnancy can be
harmful, and there is a higher incidence of

b adregnamt.e

complications such as tubal pregnancies
when a woman becomes pregnant while on
the pill (Mayo Clinic Staff, 2005). As noted
earlier, current studies indicate that even
after ceasing treatment with Lybrel, it takes
as long as three months to resume normal
menstruation, during which time pregnancy
can occur. To address this issue, Lybrel and

d o n 6 t simédan drugsv shouid be tpgckaged avith a

pregnancy test, covered by insurance, for
routine self-tests.

The pillsé
another important issue. Current birth
control pills come in monthly packages, and
each woman has in her possession only a
few monthsd worth of
pharmaceutical companies might choose to
sell the new pill in bulk. This creates a
greater risk of redistribution and abuse as a
secondhand, unpreatt
treatment in which a pregnant woman
knowingly overdoses to medically abort her
child. This risk can be mitigated by limiting
the frequency of refills and advising women
about their options should they become
her career

The societal impact of the new pill
may be far-r eachi ng. The i
equality is currently a hotbed of controversy.
On one hand, there is pressure for women
to have equal treatment, equal opportunity,
and equal pay. On the other hand, there is a
push for men to be more accepting of
womends Tiferexamme by granting
maternity leave and providing day care.
Menstruation is a phenomenon unique to
women and one that has always been
closely identified with womanhood. A
woman who rejects menstruation, according
to some, would be rejecting her body and
her feminine identi
differences are to be embraced, how can
society keep pushing to eliminate them?
Similar issues arose when the birth control
pill first became available. Women were
given more power over their own bodies.

packaging

ebed

and

ssue



20

They were sexually liberated, able to enjoy
sex without the risk of pregnancyd no longer
forced to settle down in order to express
their sexuality. Wo me n 0 s
power was perceived by some as male-like,
with a whole gamut of interpretations of the
pill 6s significance.
made the pill less effective in this regard, but
the revolution had begun. In America,
Europe, and east Asia, there was no turning
back.

At the crux of the issues raised by
the new pill is a wo
own body. While a woman in a Western
society will likely have just a few children in
her lifetime, her uterus will prepare every
month for a fertilized egg. If long-term risks
are minimal, there is little reason why a
woman should not be able to prevent herself
from undergoing seemingly pointless
hormonal swings, painful side effects, and
less-than-pleasant bleeding. The only
serious risk currently known is undetected
pregnancy in the case of failure or
noncompliance, and this can be addressed
with simple non-invasive pregnancy tests.
The choice to eliminate such a fundamental
part of womanhood is not an easy one.
Undoubtedly, many women will choose to
continue with their natural cycle, their
hormone levels waxing and waning with the
phases of the moon. Some, though, will
choose stabilityd and rid themselves of a
needless encumbrance that interferes with
everyday life and overall well-being.
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Prevalence of Birth Defects in ART Infants

By Emily Jordan and Mary Colavita

In 2006, 1% of all American babies were
born via assisted reproductive technologies
(ARTs). During the same year in Sweden,
2% of the infant population was born
through using IVF alone (Schimmel, 2006).
With such a high usage of these procedures,
especially IVF, it is important to understand
the medical implications that ART's may
involve.

There are a multitude of unknown risks
for both the offspring produced via any ART
and the women who use them. Women who
receive in-vitro fertilization, and those that
receive intracytoplasmic sperm injection,
(ICSI) are prescribed hormone-based drugs
that enhance ovulation and promote a
nurturing environment for embryo
development. Some ART researchers claim
that this hormone treatment increases the
patientdéds risk for
however, this hypothesis has not yet been
supported by research because assisted
reproductive technologies are still in their
formative years (Powell, 2003).

Since the birth of Louise Brown, the first
IVF baby, in 1978, a long list of possible
defects resulting from IVF has been
compiled. Over the past five years, evidence
has emerged that suggests increased risk of
birth defects, low birth weight (even in
singleton babies), genetic disorders, and
possibly even cancer in children born
through IVF and ICSI.

ABirth defectsbo
Afabnormalities that
origin, including structural, chromosomal,
and genetic
Various studies have tentatively linked IVF

and ICSI to increased risk of mental
retardation, upper limb defects, cerebral
palsy, epilepsy, behavioral problems,

ovVv

convulsions, long hospital stays, infections,
tumors, asthma, sleep disturbances, con-
genital malformations, cancers, urogenital
defects, diseases of the skin and
subcutaneous tissue, respiratory system
diseases, conditions involving the eyes and
ears, heart malformations, muscoskeletal
anomalies, and other disorders that may
show up at birth or later in life (Schieve,
2005; Kallén, 2005). According to a principal
study performed in Western Australia
between 1993 and 1997, 26 of the 301
infants conceived with ICSI and 75 of the
837 infants conceived with in vitro
fertilization had a major birth defect
diagnosed by one year of age, as compared
with the 168 of the 4000 naturally conceived
infants. As a result, infants conceived via
IVF or ICSI were twice as more likely to
have aanajor dinhddefdotr(as defined aboaen)
than were naturally conceived infants
(Hansen, 2002).

Some critics claim that these major birth
defects were more evident in ART children,
since they were under closer surveillance
than were the naturally conceived children,
but more recent research has elucidated
trends in ART children that should not be
taken lightly.

Our paper explores relevant research to
get an overview of the concerns and risks,
though many studies attempting to expose
the risks of IVF contradict each other, or

a hawe conteeup with atdtistically snsignificant
a data dperto $melb dulject pdols pnd eshord t a |

durations. For example, a Taiwanese study

def ect s 0in Déveélapmental liPsycholagy GHbyed that

there were fewer behavioral problems in IVF
children, and a Finnish study in Pediatrics
showed an increased risk of behavioral
problems (Golombok,1999).

C

er ;



22 Fall 2007

The association between IVF and an
increased risk of birth defects s
controversial. Early studies suggesting that
IVF was safe with respect to birth defects
are difficult to interpret owing to small size,
lack of appropriate controls, and inconsistent
methods for detecting birth defects in the
treated and contr ol
Unfortunately, there are few American
studies that explore the IVF connection to
birth defects because of policy constraints in
the United States that prevent funding
allocation to these areas. Thus, we will rely
on data from other nations and focus on the
most statistically sound studies available.
However, because of the small amount of
available data, it is difficult to draw
conclusions at present (Finnstroem,
www.who.int/reproductive-health/
infertility/23.pdf).

Birth Defects Resulting From Multiple
Births

One of the most widespread potential
causes of birth defects in IVF babies is
multiple ovulation induction. In most IVF
procedures, multiple embryos are injected
into potential mothers to ensure that at least
one embryo is transferred successfully. This,
of course, increases the risk of multiple
pregnancies (Wennerholm, 2000). Other
risks associated with this practice, include
preterm delivery, low birth-weight, and even
miscarriage (Wennerholm, 2000). A study in
late 2006 showed that a total of 35% of IVF
children and 2.2% of control children were
multiple births, and the health of multiple
births was worse than that of singletons
(Staessen, 2004). This problem is
potentially dangerous. Preterm and multiple
births are known risk factors for brain
damage, causing cerebral palsy, epilepsy,
and behavioral problems. These babies are
at an increased risk for other problems, such
as infections and convulsions, separate from

preterm birth (Kéllén, 2005).

Currently, more than 20% of total ART
pregnancies result in multiple births. This
can be attributed to ART treatments
(Finnstroem, www.who.int/reproductive-
health/infertility/23.pdf). A study in Sweden
showed that of all ART children born in

g rSwadendram 1082-1998 (2% of &l 6hildseh),

the risk of preterm birth and low birth weight
increased after ART pregnancies, and
correlated with  the high occurrence of
multiple births (www.who.int/reproductive-
health/infertility/report_content.htm). The
study also showed an increased risk of
perinatal mortality in ART babies for the
same reason.

One study at the University of lowa
showed no difference in birth defects of
twins, but showed that in higher-order
multiple births there was an increased risk
for defects in IVF babies, as well as in

singleton IVF babies (Olson, 2005). These
three separate studies in three separate
nations all concur that multiple pregnancies
are a risk to the health of IVF children.

This conclusion was contradicted by a
2006 study in Israel, which showed that
when data was adjusted for many similar
confounding variables there was no
increased rate of neonatal mortality or
morbidity in IVF infants (Schimmel, 2006).
Yet, a similar study from 2006 focusing on
data from Finland found, in contrast, that,
AfAdj ust ment for
characteristics did
the indicators of perinatal health showed
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much worse health of IVF children, which
was explained partly
paper also found that
the total mortality rate up to the age of 2
years was twofold higher among IVF
children, compared wi
and that these deaths were caused mainly
by malformations (Staessen, 2004).

Thus, despite sporadic and sometimes
contradictory research, even studies that
carefully take possible  confounding
variables into account uncovered statistically
significant increased risks for IVF children.
(Schieve, 2005). While many health
problems of IVF children can be linked to
multiple births, disease and increased
morbidity have also been linked to increased
instances of specific diseases in IVF
children (Staessen, 2004). Of the birth
defects that are associated with ARTS, there
are a number of chromosomal disorders that
have higher incidence in IVF and ICSI
children.  Approximately fifty genes are
differentiated according to their origin, and
these imprinted genes have significant roles
in development and tumor suppression. For
example, Dutch investigators report that
retinoblastoma, an inheritable tumor of the
eye, is more frequent in ART children than
those who are naturally conceived (Powell,

2003).
The imprinting disorders, Angelman
syndrome and Beckwith-Wiedemann

syndrome, are also more prevalent in ART
children. Patients with Angelman syndrome
often display severe mental retardation,
motor defects, and lack of speech that is
linked with the maternal allele UBE3A on
chromosome 15. Patients with Beckwith-
Wiedemann syndrome have abnormalities at
chromosome 11p 15. They display organ
overgrowth and abdominal wall defects, in
addition to an increased risk of tumors.
Angelman and Beckwith-Wiedemann
syndrome are both associated with
imprinted gene clusters, and what is often

referred to as an

mdteonal alledau | This gitdrsegenke regutatiors
(Gosden, 2003).
A 2003 Lancet article reported that

Belckwith-@Viedemanh sywedioind dccuesnié 0

approximately one out of 15,000 births, and
that there is a significant 4.2 fold increase in
the risk of Beckwith-Wiedemann syndrome
associated with ARTs in Western countries
(Gosden).

Risks Associated with ICSI

With respect to ICSI, some studies
suggest t hat a manods
manifest themselves in his offspring by
affecting kidney function. Some observers
wonder if the injection of the sperm into the
egg might damage the
for cell division and that it bypasses natural
selection. Furthermore, by circumventing
natural selection, ICSI can pass infertility
problems to the next generation, and that
the defects that cause male infertility are just
part of a vaster spectrum of genetic and
developmental abnormalities that can be
carried by defective sperm (Powell, 2003).
Such is the case with hypospadias, a
condition in which
under the surface of the penis.  This is
suggested to result from progestin exposure
during organogenesis. Because this
condition is more common in ICSI males,
rather than IVF males, and because both
therapies use progestin and progesterone
therapy, there is stronger evidence to
suggest that it is a condition related directly
to paternal fisubfert
direct insertion of the sperm into the egg
(Wennerholm, 2000).

Pre-implantation Genetic
Diagnosis (PGD)

Various forms of prenatal diagnosis,

t he
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such as chorionic villus sampling and
amniocentesis, have been used to
determine potential genetic fetus
abnormalities at as early as ten to thirteen
weeks of gestation. One form of genetic
testing, referred to as PGD, involves the
removal and genetic analysis of one cell
from the embryo at the 8-cell stage. In
theory, this process better enables a
patient ds deci sion
healthy embryos. In 1990, PGD was first
reported for screening male embryos that
might carry a specific sex-linked disorder.
Since then, however, patients and scientists
have become concerned that PGD is being
overused and that it may, in fact, not
increase the number of healthy babies.
Perhaps even removing a single cell might
impair an embryo and negatively impact the
health of potential offspring (Goldman, 2007).
Often, PGD is wused to test for
aneuploidy, or abnormal chromosome
counts. With increasing age, such defects
rise rapidly in female eggs, and in turn,
embryos with aneuploidy are believed to be
more likely to miscarry or produce offspring
with birth defects. PGD is applied with the
intent to reduce miscarriage rates by
allowing doctors to transfer fewer healthier
embryos. More than two-thirds of several
thousand PGD procedures in the United
States test for aneuploidy, and there is
evidence that such screening can reduce
the proportion of pregnancies lost in women
with recurring miscarriage. One study
showed a drop from eighty-seven percent to
seventeen percent in miscarriage rate, using
PGD (Munné, 2005). Similarly, Yury
Verlinsky, a leader in PGD, found that the
miscarriage rate fell from sixty-eight to
twenty-eight percent with PGD, with an
increase in t he
babieso (Gol dman,
1999 analysis of the effects of PGD on
neonatal outcome of 103 infants who
underwent PGD, there was no correlation or

pattern between PGD and decreased birth
length or weight, birth defects, or frequency
of small gestational age infants (Strom,
2000). Some researchers question the
validity of these studies, since its subjects
are not randomly assigned to the screening,
and since there is no strong control group:

ATheydr e real ly
theydre |l ooking at
a b osu@bldrean 2007Y. e | y i mpl ant

A strongly controlled study performed on
women ages 37 and older in Belgium seems
to offset Munne and

In the Belgium study, Staessen found
that women who had PGD gave birth to
fewer offspring than the control group
(Staessen, 2004). Since half of all human
embryos exhibit a combination of
chromosomally normal and abnormal cells,
perhaps good embryos are being
unnecessarily  discarded after  being
identified as faulty during PGD (Goldman,
2007). One-third of embryos that were
abnormal on the third day of development,
appeared normal when viewed on the fifth
day (Goldman, 2007).

Of the children that have already been
born after having had the PGD procedure,
thousands have displayed no obvious health
problems. It is important to note, however,
that the oldest of the PGD babies are in their
teens, and the less obvious effects of the
procedure may not be apparent until later in
life. Clearly, more research needs to be
done.

Conclusions
This paper aimed to illustrate the current

debates involving IVF and birth defects.
Despite contradictory and limited evidence,

n u mbasrwell @ad intefise apditeal cbroplications,
2 0 OnTahy.researchers agkée thdt theresik sproes

risk of birth defects associated with IVF,
whether in the form of specific diseases and
genetic problems, or as the result of multiple

picking
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progress despite these risks, and according
to one researcher,
an increase in birth defects but the effect is
small. Findings to date are not likely to
dissuade many couples from pursuing
infertility
explaining the relation of IVF and birth
defects faces certain urgency.

There are efforts that have been
suggested that could immediately reduce

the risks IVF poses for child health.
Reducing the number of transferred
embryos is one very obvious solution

(Staessen, 2004). A law in Sweden limiting
implantations to two embryos at one time
successfully reduced birth defects and
multiple births in the last ten years, a critical
period, as IVF was gaining popularity
(Finnstroem). However, additional studies
should also explore the effect of IVF
specifically on singleton babies as well as
the long-term health implications for all IVF
babies.

In terms of PGD, researchers at Yale
note that 85 percent of embryos transferred
in IVF do not lead to live births. This fact
highlights the need to improve methods for
identifying viable embryos. Recent data on
success of embryos tested via PGD is
inconclusive, since the many studies that
indicate that a decrease in miscarriage rate
does not account for the decreased number
of it ake home babi e
Further, these reports display bias, since the
samples studied are not necessarily
randomly collected. From an ethical
standpoint, however, it is unlikely that
institutional review boards would approve
studies that either disallowed or required
PGD screening of certain embryos, since its
application conditional; it cannot be
generalized to the entire population of ART
embryos, since some are at greater risk than
others. Nonetheless, PGD screening
research is needed on this topic, as well as
archival information on birth defects

nél VF

treat ment

s&o ”?CG(b V8 thahy,
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resulting from IVF.

Imroveal precision aad azaliracy int
the collection of information, research
projects, and studies on all ART attempts,
both nationally and internationally, would
adwancd Obus o knowled®y® 0 5f) . ART.
Organization of this data by country, state,
ART procedure, biological/environmental
risk factor, and birth defect would efficiently,
yet concisely afford prospective parents and
medical professionals a vaster knowledge of
ART results. Data collection would be most
efficient in the form of a longitudinal study,
wherein subject sets would be observed
repeatedly, through adulthood. This
information would be available to the public,
and it thereby, would allow couples and

medical professionals to make more
informed  decisions based on this
widespread data.
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A Not So Normal Request

By Heidi Emrani

A not so normal request was asked of
me a few months ago over dinner and drinks
with two of my best friends, Pete and Jason.

The conversation
pasta? It |l ooks amazi
eggs. o My friends

how they put a lot of thought into it and that
they would prefer me over everyone else
they knew to be the egg donor for their child.
They had another close friend who had
offered to be their surrogate host but they
preferred to use my egg over her egg.
Needl ess to say I
prepared to seriously make a decision like
that on the spot.

My first reaction was to want to say
yes because | love Pete and Jason and |
think they would be wonderful parents. The
thought of being able to help two of my best
friends fulfill their dream is an unbelievable
feeling. | have to admit it is a huge
compliment. | was a bit flattered as well; |
mean, to be told that your friends love you
so much that they want your genes to be a
part of their family is a huge compliment.
But after the wine wore off, | woke up the
next morning thinking about what a huge
decision it is to donate my eggs.

I wasnbdt even
| decided | needed to do more research on
assisted reproductive technology in general,
specifically egg donation, in vitro fertilization,
and surrogacy. | also realized that the
decision doesndt only
of my health, but also would have
psychological impacts on my life as well as
on my family. To further complicate things,
the physical and psychological well being of
the potential child also has to be considered.

Assisted reproductive technologies

are relatively new phenomena in science
and medicine. The various technologies
began being wutilized in

we n tnowf useno afdH & dasige wfoinfartility

ngses.tol iweg hwanetaryyogurl938

w e betam® an viableosolutien!fdr women whdseo u t

ovaries failed to function, and who, for a
variety of reasons, were unwilling or unable
to achieve pregnancy through in vitro
fertilization (Steinbock, 2004). Surrogacy
can be used in two ways, either full or
partial. Partial surrogacy utilizes the egg of

d o thedsurrogatd mathler ana thg spere of the

father from the couple who will parent the
child after its birth. Full surrogacy is when
an egg from the parenting mother or the egg
donor is fertilized through in vitro fertilization
with the sperm of the parenting father and
inserted into the uterus of the surrogate host
(Golombok et al., 2004). Egg donation, in
vitro fertilization, and surrogacy have been
successful means of having children despite
infertility for decades, but their benefits are
accompanied by health risks to the parties
directly involved.

Few extensive and long term
studies have been done on the risks
involved in assisted reproductive

s u r etechnblegiese betaose §t tisaar new fieddoin

medicine. Although many of the risks are
unknown, there are also many known health
risks that range from minor to life
threatening. Egg retrieval, whether for
denétibneoc for inpritroyfertilizateoh, caa bepae c t s
time consuming process with many risks.
The process entails injections of daily
hormones that stimulate the maturation of
several eggs. Side effects of these hormone
injections include mood swings, vaginal
dryness, hot flashes, sleep problems,
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fatigue, breast tenderness, body aches,
headaches, and Vvisual disturbances
(Steinbock, 2004). In order to achieve
maturation of as many eggs as possible,
hormones may be prescribed in excess,
which can cause hyperstimulation.
Hyperstimulation occurs when a surplus of
eggs reach maturation causing the body to
swell with fluid (Spar, 2006). A mild case is
mainly uncomfortable and will heal itself
after a cycle of menstruation. A severe
case, which is the result of 1-10% of in vitro
fertilization cycles, can be accompanied by
kidney failure, blood clots, fluid buildup in
the lungs and shock. There is a possible,
but uncommon, outcome of ovary removal
or even death resulting from severe
hyperstimulation (Steinbock, 2004).

The actual retrieval of the eggs is
done using a needle guided by an
ultrasound inserted into the vagina and is
accompanied by minimal risks of sedation
and infection. The procedure is reported to
create minor pelvic discomforts but one

donor referred to
somebody punched you in the
stomacho (Steinbock,

women are known to have died as a result
of the procedure in the United Kingdom, and
roughly 0.5-5% have reportedly had side
effects ranging from respiratory distress to
renal failure (Spar, 2007). The known risks
of egg donation and in vitro fertilization
range from minor to severe, but what may
be the most frightening are the unknown
risks involved. The unknown health risks
linger in the back of my mind. If | grow up to
have a health consequence that may have
been caused from don
would ever forgive myself for unnecessarily
putting my health at jeopardy.

It is also important to consider the
health risks to the potential child. Multifetal
pregnancies are associated with more risk
than a single fetus pregnancy. And
multifetal pregnancy is a common

Fall 2007

occurrence with in vitro fertilization when
multiple embryos are injected into the uterus
in hopes that one will be successful (Henig,
2003). Other than common risks involved
with all multifetal pregnancies there are also
risks involved to the child specifically from in
vitro fertilization. Studies have shown that
in vitro babies are more likely to miscarry or
die soon after birth, and are at high risk of
having low birth weights. In addition, infants
have been found to have a range of serious
birth abnormalities. Some of these birth
defects are, but are not limited to,
musculoskeletal and chromosomal defects
(Henig, 2003). The physical risks to all
parties involved are dangerous and deserve
considerabl e
help but think that | would feel some sort of
responsibility if the child was born with
abnormalities. In addition to physical risks
there are psychological risks, as well as
guestions of ethics and family that need to
be well thought-out.

There are many psychological

t h econgequentes af ®gg dohatiom with megpect |

to the question of family. There is no
&Zdu@té ) way td npredica cwhat the
psychological outcome will be for me, the
potential child, Pete and Jason, and all of
our families. After discussing it with Pete
and Jason | was better able to piece
together what the scenario would look like.
They would be honest with the child about
how she or he were conceived. With a gay
couple as parents, I
long before the child began to wonder how
she or he were conceived from daddy and
daddy. | respect how open and honest the

asihgati dondtbukdow ei,f

would be a secret, because | think the child
should grow up knowing exactly who she or
he is and from where she or he came.
Obviously, | am very close to Pete and
Jason and | woul d be
whether my egg was used or not. | would
be Auntie Heidi. And | think it sounds like

thought .

do

not

alnd |

a

part
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great fun until the part of having to separate
myself from any mother-child feelings | may
have. I donot Kknow
child looked like me and had the same goofy
characteristics and man-nerisms. | think a
part of me would always wonder if | made
the right decision or if |
essentially gave away my child.
It is a complicated situation
because I doni
want children, but | have been
known to change my mind quite
often. And if I did have children,
how would | explain why they
have a half brother or sister
being raised completely
separate from them?

| also have to consider
my family in this decision too. |
have an extremely tight knit family and
culturally | was raised with a strong
understanding that family relationships are a
critical aspect of my life. | know my mother,

be

challenge.

and there is no way
meod running around

wanting to be a huge
Wh a't about my

they want to know their cousin?

There are so many complicated
i ssues when it
invol vement that |
with the questions and if there is ever a
correct answer to any of them. | feel as if
the more | think about the potential situation,
the more complicated it gets, and | am sure
there will be a lot of complications that | will
never be able to
with my ability to separate myself from my
egg and | am not sure that | should donate
my eggs unless | am 100% sure. | love Pete
and Jason, but when it comes down to it this
is a decision that
how much you love someone or want to
help.

with their

Anot her probl em

begin to tackle are the ethical issues. lam t hat

(Golombok et al., 2004).
predict how the child will feel about the
surrogate that carried him or her for nine
months and then gave them away, or the
pr e p aoner who offered thdmo up.
studies show that the children born through
assisted reproductive technologies do not
show any severe psychological problems,
they are mainly focused on young children
damréetl yt hiarske da roe

understand where they came from.

that once the child reaches their teenage
t lyemrs thelsituatian wifl be a tvdéferent and
predict

cawldd m ble

you
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not sure that | ethically agree with these
procedures being performed every day while
h thenrisks arev olitunbtely unkecave and cofild t h e
significant. I
even support the field by being a guinea pig.
In wanting to be part of the medical

community and having a strong
appreciation for the pursuit of
medical knowledge, | would feel
dbligated to be a part of
ongoing research for the rest of
my life if | donated my eggs. |
would feel a moral obligation to
be a lifelong lab rat, and | can
honestly say i
like fun. The question of family
and ethics is
answer , and I
putting that burden on a child.
Being a kid is not easy and

trying to figure out who you are and how you
fit into the world can be an enormous

Pete and Jason are so loving

children
But who can

parents than other

| think

canot

donoét

f

cVhilectber n e d

t lradtnuriuring that Il thinkh thev ahild avould! i t t |
s 0 grewvup emthea sivong $eonse bf bélanging
and personbobd. tStudées Iltatei shodvrd that
s iwo tu é rd Geldldren Who Iwere om with the assistance
of reproductive technology are extremely
wanted children and for that reason their
C 0 me arerttsoare maore infolvad iwithy thegr lives
d o raiddtthe khildoe havethealtheer reélationghipsg i n

e

r
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react when he or she realizes he or she
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would be appropriate. Ethically, | am not

A

were conceived from what might be sure where | stand on the s
perceived as a science experiment, think | can make a half hearted decision to
especially when the child becomes aware be a part of something that could potentially
that as a result they may suffer from severe  cause me to live in regret for the rest of my
health consequences, which are not even life. So now | know that | am not prepared
known yet. I feel | i toebe & pae ofdthby todating ong egagsd tI h av e
a choice on how he or she came intothe canodt say t hat I am not
world. Would such a child grow up to because | really wanted to be able to help
ethically disagree with how they were Pete and Jason since | know they will be
conceived and spend his or her whole life great as parents. However, | think | would
filled with resentment? There are so many be more disappointed in myself for making a
possible outcomes, and in reality it could decision purely based on feelings of my
work out in a perfect way where everyone is heart when my brain clearly thinks
happy. But i f ever ytdiferenly doesnodt wor k out,
the stability of someonef6s mental health is at
risk. References
The more and more | think about the
subject, and making this decision, the more Golombok S., C Murr]ra:y,o \lj g;ﬁ‘dva 61;1 ra'r sgacy
P mere ) Seno! e e s AR U LR WL a BN (00T
order for lunch, and after | do order | always v sy oogy
W.iSh | coul d _C_hange rT]—Yenrimg,ndl'-?.M.IﬁFiaunsdtorgéjéqﬁBtabyc‘).
think | am capable of committing myself to  American. 288: 62-67, 2003.
something for the rest of my life when | am
so unsure of how | feel. After researching powl edge, T. M. i Looking at
the physical risks, | feel uneasy about American 286: 20-23, 2003.
putting my body through such a process. If |
knew that the physical risks of donating Spar, D. The Baby Buisness: How Money,
were all known, | would feel more Science, and Politics Drive the Commerce of
comfortable and | would have an easier time  Conception. Harvard business School Publishing
accepting what risks were involved. Corporation, 2006.
Knowing that | could die, and that even if |
live through it | could experience health risks SPar, Deborah. -Mé&ihhSens&€gg Trad
later on down the road, is scary. It feels like ©°f the Market for Human Oocyt
. . . 1289-1291, 2007.
| am playing Russian roulette with my
ggaI:L};itand _:_r:(zSpiCt Lmq b(_)dyl to?f much to Steinbock, B. |”’Payment For Egg Donation and _ _
: psychological effects are Surrogac AMount Sinai
equally as scary to mmed,lg,,%qla25§2g52bo4don want
to live my whole life haunted by whether or
not | made the right decision. | feel like |
would not only be potentially sacrificing my
own psychological well being, but that of my
whole familyodés as well. I have a very close

family and | am not sure that anyone would
know how to approach the child and what
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Ethical Issues at Play in Oocyte Donation

By Laura Bothwell*
*Program Director at the Center for the Study of Science and Religion (CSSR) of the
Earth Institute at Columbia University

Current statistics indicate that
roughly 10-15% of all adults experience
some form of infertility (Spar, 2006), a term
that is applied when a couple has been
unsuccessful achieving conception after
twelve months of unprotected coitus (Zegers
-Hochschild, et. al.,, 2006). According to
recent studies, donor eggs are used in
nearly 10% of all Assisted Reproductive
Technologies cycles (American Society for
Reproductive Medicine, 2003). Egg donation
arose as a treatment for women who are
infertile for a variety of syndromes. Some
women cannot ovulate or their ovaries have
been damaged. In some women, LH
(luteinising hormonal) and/or FSH (follicle
stimulating hormonal) signals have
weakened, are too low, or are not
coordinated in the appropriate temporal
seguence.

The process of egg donation
involves the administration of daily hormone
injections for the donor, coordinating her
menstrual cycle with that of the recipient,
and priming her ovaries to release an
abnormally large number of eggs.
Meanwhile, the recipient takes progesterone
pills in order to prime her womb for the
implantation of an embryo. This treatment
usually takes at least 3 weeks. Once the
womends cycles are
oocytes and follicular fluid surrounding them
are surgically removed from the ovaries by a
needle attached to an ultrasound probe.
Selected eggs are then combined with the

fathero6s sper m, and
resulting embryos are injected into the
recipientds womb

During standard In Vitro Fertilization

(IVF) procedures, parents and their health
care professionals consider numerous
ethical issues, including: which technologies
they are ethically comfortable pursuing;
whether to freeze for later use, to donate to
research or to donate to another couple the
embryos that are not implanted in the
procedure; whether to pursue pre-
implantation genetic screening for congenital
diseases or other undesired traits; whether
to continue a pregnancy if a congenital
disease is detected; or whether to
selectively reduce a multiple pregnancy.

When donor eggs are used, those
involved face a host of additional complex
and challenging decisions. Of course, if
donor sperm is used, similar ethical
guandaries apply; however, this article shall
specifically address issues at play in oocyte
donation.

Recipients of donor oocytes have
often already undergone basic to extensive
fertility treatments. The process can be both
time-consuming and emotionally
demanding. Certain ethical questions arise
regarding self-care. How many cycles of
treatment are infertie women willing to
pursue using donor eggs in order to birth a
child with either the genes of the father
paired with those of an egg donor, or the

¢ o @endsiohsperneahd egd dorers detecteal byd s

the couple? What potentially considerable
costs are they willing to bear in order to
achieve a pregnancy, and at what age will
they stop trying? Many recipients of donor
egghacesvenmen ar ecouple® seekingfchildrem e
at a later age in life. Oocyte donation allows
embryos to even be implanted in the uterus
of menopausal or postmenopausal women.



32 Fall 2007

Then, the ethics of what is asked of
egg donors must be seriously considered.
To begin, Adonationo
casesd most egg donations are in fact egg
sales, with an average compensation rate in

the United States of $4,216, varying
according to region or donor profile
(Covington & Gibbons, 2007). Some

recipients are willing to pay up to tens of
thousands of dollars for eggs from women of
certain physical, academic, or religious
profiles, and there is no legal limitation on
the sum a couple may offer for eggs from a

donor with specific physical and/or
intellectual characteristics. Some ethicists
ar e concerned t hat

becoming commodities, or that donors may
be compelled by money to overlook health
risks as they decide whether or not to
donate their eggs.

Further, the health risks associated
with egg donation are not fully known.
Presently, there are no longitudinal studies
on potential late-onset detrimental health
effects. Shortly after the procedure, donor
health is usually stable, sometimes involving
mood swings or abdominal swelling.
However, some egg donors experience
Ovarian Hyper Stimulation Syndrome
(OHSS), causing significant pain and
bloating following hyper-ovulation. Among
women undergoing ovarian stimulation for
egg removal, the incidence of OHSS has
been estimated at 20-33% for mild cases, 3-
6% for moderate cases, and 0.1-2% for
severe cases (Rizk, 2006). There is no
remedy for OHSS, and symptoms generally
dissipate a few days after egg harvesting.
However, it has been reported that five
women have died in the UK as a result of
severe OHSS (BBC News, 2005). The
pathophysiology of OHSS is poorly
understood, and there is no reliable test to
predict which patients will develop severe
OHSS (Orvieto, 2005). So, ethically, one
wei ghs whether

for use by another woman is a procedure
meriting these risks to the health of the
idesnora euphemi sm in

The difficult ethical questions extend
beyond the egg harvesting and implantation
stages. If a surrogate gestational carrier is
employed by the parents, adding yet another
party involved in the pregnancy, then her
rights and relationship to the child need to
be addressed.

Relationships between donors,
parents, and the child must be agreed upon.
The donor may remain anonymous, but
there are both benefits and risks involved in
this approach. What are the psychological

vwconseguericas whenga glhsld is told ehat she/
he has an anonymous genetic parent? On
the other hand, open relationships between
the recipients of the donated oocyte, the
donor, and/or the resulting child may be
either congenial or precarious and
undesirable. If the donor is not anonymous,
it must be considered whether donors ought
to be protected from any future legal or

mo st

financial obligations to the child.
Occasionally, parents may feel that it is most

et hical to withhold the
genetic identity, never

donor parentage. However, if the child
never knows his or her true genetic
parentage, he or she may be susceptible to
harm resulting from ignorance of inherited
health concerns or personality traits.

Clearly, there are a plethora of
complicated ethical issues at play in egg
donation.  Individuals and couples who
pursue this procedure, as donors or
recipients, are often in somewhat vulnerable
positions when they must weigh all of the
ethical issues involvedd the recipients are
coming to terms with infertility and the
donors are usually young women without
significant financial stability. ~ Numerous
external factors confound the decision-
making process. Yet, despite the situational

retr i e vhallengesffaciry these imvalved in puesging s
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egg donation, it seems that a great deal of
the aforementioned ethical questions belong
to those directly involved, rather than to
society at |l arge. I
choice whether or not she will accept the
risks associated with donating her eggs? Is
it not a couple or
not to pursue all of the technologies
available in creating a family?

While respecting the privacy and
freedom of individuals, a number of actions
and recommendations can be offered by
outside parties. First, it seems that it is
appropriate for clinics providing oocyte
donation technologies to not only fully inform
all parties involved of all associated
procedural risks for the donor, recipient, and
child, but also to provide comprehensive
information and counseling on all of the
many ethical issues involved in the
completion of a procedure. Many clinics
make an effort to do this, but information
and counseling support could be provided to
clinics by federal or state agencies.
(Unfortunately, at this point, whereas many
countries have established government
centers that address fertility issues, such as
t he UK®6 s Human
Embryology Authority, no such body exists
in the U.S.) Second, measures protecting
donor health and well-being could be
implemented.

Perhaps health care professionals
could recommend that caps be set on the
amount of compensation that may be
publicly advertised, or additional counseling
may be required in cases involving
unusually high sums of compensation.
Perhaps there could be legal limits to the
number of times a woman may donate her
eggs. Third, and most controversially, new
procedures that emerge and are deemed to
pose unacceptable levels of risk to the
health of those involved can continue to be
outlawed. At present in the U.S., this is the
case for human cloning and cytoplasmic

F e r Stefity §7:40911004, 2007.

transfer, which is the injection of the
cytoplasm of a
the eggs of an older woman.

i t Atn theé cae dfo lnioethidssis gher s on

question of how health can be sustained and
promoted without harm to patients or to

w o mecietp. sPeaple have differanth @pinibns on

the level of influence they wish society and
law to have in donor and parental child-
bearing choices. As egg donation continues
to increase, the ethical challenges
associated with this technology must be
further discussed and debated.
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Fetal Reduction: Playing it Safe?

By Aina Fuller

A 37-year old woman used IVF and
fertility medication, specifically GnRH-
analogues and gonadotropins, in hopes that
she would become pregnant. Her hopes
were answered nine fold when doctors told
her she was pregnant with nontuplets. Her
joy soon turned to concern as doctors
relayed the health risks posed not only to
her potential children, but to herself. The
family and doctors chose to take the route of
multifetal reduction: an outpatient procedure
that involves the use of ultrasound to fatally
inject potassium chloride into one or more of
the fetuses through
(Womends Health Chan
was successfully reduced to two fetuses
after three attempts, and the woman gave
birth to healthy twins (Athanasiadis, et al.,
2005).

In this case, the health risks posed
were fairly obvious to both doctor and
patient, and fetal reduction was the logical
next step. But what about in the case of

lower multiple pregnancies? In a paper
published recently, a study found that
reduction even in smaller multiple

pregnancies increases fetal viability, thereby
posing a more difficult ethical question
(Cheang, 2007). With proper care and
management, pregnancies up to triplets are
now more successful than ever. With the
lack of resources, however, even these
smaller multiple pregnancies pose a huge
risk to the mothers and infants, calling into
question the utilization of fetal reduction.
Unfortunately, not all cases of fetal and
multifetal reduction result in success. There
are health risks posed to both mothers and
fetuses, whether one decides to undergo
fetal reduction or maintain multiple fetal
pregnancy, compounding the ethical

t

implications for both sides.

Between 1980 and 1997, the
number of births involving triplets or more
soared by 400% (Chertok, 2001). This
increase is directly correlated to the use of
infertility drugs in conjunction with IVF. The

most common fertility drugs are
gonadotropinsd naturally occurring
hormones that the brain produces to

stimulate the ovaries to produce other
hormones and prepare eggs for release
(Kirkey, 2000). The wuse of multifetal
reduction becomes more highly
recemmaralédhag theéd reumbarbofl fetusesnin

n eregnancy indfeases. pr egnancy

Although ultimately it is up to the
mother and her doctor, multiple fetuses that
are quadruplets or higher often pose risks
that make fetal reduction practical and
appealing for all parties. Once fetal
reduction comes into play for pregnancies of
triplets or lower as aforementioned, the
issue becomes much more challenging.
The severe prematurity rate for non-reduced
triplets in a 2007 study was 25%. For
reduced twins the rate is 4.9%. Similarly,
low birth weight correlates to the number of
fetuses in the pregnancy. Triplets had
significantly lower birth weights than did their
reduced twin counterparts (Cheang, 2007).

To successfully reduce fetuses,
potassium chloride is usually injected into
the heart of the targeted fetus between 10
and 12 weeks of pregnancy. The heart then
stops beating and the dead fetus is
reabsorbed by t he
second, less common and more invasive
procedure involves a transvaginal approach
and is performed earlier in the pregnancy.
The procedure is performed at about 8 to 10
weeks via embryo aspiration or suction from

mot her 6
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the uterus. Here, the patient must undergo
anesthesia and there is a greater risk of
infection. This second procedure is
considered more dangerous because of a
higher risk of spontaneous reduction and it
is too early to screen for genetic defects
(http://bioethicsdiscussion.blogspot.com/
200610/multiple-fetal-births-should-
society.html). A common theme in both
these procedures is timing: timing must
weigh into the decision process as it is
i mportant for t he
sufficient time to reabsorb the remains back
into her body without posing risk to the other
fetuses (Valko).

Children and mothers of multifetal
pregnancies are at risk for a number of
conditions. Firstly, children of multiple births
often are more likely to suffer long-term
disability when they do survive. Cerebral
palsy and other neurological disorders have
a higher occurrence among multiple birth
babies. In about 4 to 5% of women who do
undergo multifetal reduction, the pregnancy
still results in miscarriage of all the fetuses.
In addition, the mother of a multifetal
pregnancy is at risk for pregnancy induced
high blood pressure; increased incidence of
preeclampsia 1T a condition with a slue of
symptoms including a sudden increase in
blood pressure, excessive weight gain, swel-
ling, severe headaches, visual disturbances,
and more; acute polyhydramnios or an
excessive amount of amniotic fluid; vaginal
and uterine hemorrhaging, heavy bleeding;
preterm labor and delivery; and a prolonged
hospitalization and surgical delivery (http://
bioethicsdiscussion.blogspot.com/200610/
multiple-fetal-births  -should-society.html).
Although multifetal reduction significantly
reduces these risks, there are still other risks
posed to pregnancies that do undergo
multifetal reduction. Often, however, these
risks are usually more associated with the
quality of care including the prominence of
mistakes during the procedure that causes
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well as the
reduced

risk to the other fetuses as
careful management of
pregnancies until they reach term.

Because the average age of a
women utilizing IVF and accompanying
fertility drugs tends to be older than naturally
pregnant mothers, genetic screening is often
a routine procedure. The most common test
is Chorionic Villus Sampling (CVS) (Chertok,
2001). Although this test can be an
important factor in deciding which fetuses to

mo trebdues, i is notkthe dnty onie.o To boasider

them all evokes the ethical
inherent in this type of procedure.

guestions

The Ethics of Fetal Reduction:

The American College of
Obstetricians and Gynecologists recom-
mends the prevention of multigestational
pregnancies during the hormonal regulation,
conception, and implantation stages of
fertility treatments (Chertok, 2001).
According to different doctors at the college,
the patiento6s
into consideration health risks, but also
ethical concerns. Often, patients undergoing
multifetal reduction also undergo counseling.
According to one study, there is a
measurable trajectory of acceptance for
most patients who undergo multifetal
reduction as: (a) pre-fetal reduction: feeling
threatened by the confirmed diagnosis of
multifetal pregnancy, facing guilt and conflict
of undergoing fetal reduction; (b) undergoing
fetal reduction: getting confused due to
family's concern about fetal reduction, losing
a sense of body boundary intactness, and
worrying about the safety of the remaining
fetuses; (c) post-fetal reduction: grieving for
losing fetus, and returning to the course of
normal pregnancy (Chiu, 2006).

The real problem at the ethical core
of this controversial procedure is that neither
the doctors nor the patients have any
concrete control over how many eggs

physici
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become fertilized after insemination.

In the United States, unlike most
other countries, in vitro clinics are not
susceptible to any law that regulates the
number of embryonic babies that can be
implanted into a womb (Valko). This has a
much larger political implication as IVF is a
costly treatment. Clinics with the highest
fertility rates often attract the most patients.
To achieve high fertility rates, these clinics
often err on the side of caution and implant
upwards of 5 eggs as
policydo in hopes
and the procedure will be statistically
successful (Valko).

The ethically charged question that
comes into play, then, is how to choose
which fetuses to reduce. Already a difficult
guestion, there are a number of obstacles
posed through technology that make the
decision even more trying. According to one
study, in a case reviewing 4,000 cycles of
fertility treatments, doctors found that blood
tests and ultrasounds used to monitor egg
follicles were not reliable at predicting the
risk of multifetal pregnancy (Kirkey, 2000).
Although genetic testing is common for
women who are above the age of 35 and
use their own eggs, doctors disagree on the
timing of this genetic testing. According to
one doctor, the safest way to undergo fetal
reduction is to reduce the pregnancy first at
ten weeks, lets say to twins, and then do
genetic testing via CVS one week later
(Johnson, 2000). In this safe mode, then,
the selection of the reduced fetus is really
left up to chance i a moral dilemma for a
family.

Even if genetic testing identifies a
certain abnormality, what does that imply
about the status of disabled people in this
country? By choosing not to have a
disabled child, is one leaning toward
eugenics and reducing the value of people
with disabilities? In certain cases as is
documented in any pregnancy with genetic

t hat

testing, such as is the case for Tay-Sachs
disease, abortion and fetal reduction are
more acceptable than in others (Johnson,
2000).

Often, the selection of the fetus to
reduce is based, not on any sort of genetic
testing, but on geography (Johnson, 2000).
For example, if a mother is carrying triplets
and she opts to reduce her pregnancy to
twins, the doctor will recommend choosing
the fetuses located on opposite sides of the

a sort of WAinsurance
at ==

X I

womb to prevent competition for nutrients
and to reduce the risk of miscarriage.
Following this course of logic, then,
in the case of multigestational pregnancies
of three or higher, how does one choose
how many fetuses to abort? Often, because
of the risks posed by fetal reduction, doctors
will recommend reducing to twins in order to
leave a margin for error in hopes that at
least one will make it to delivery. In cases of
severe health concerns, however, a
reduction to a singleton may prove wiser
since statistically, singleton pregnancies are
more successful than twins or higher
(Kirkey, 2000). Most high quality care

cat ch



Columbia University Journal of Bioethics 37

facilities, however, will reduce the least
amount of fetuses necessary in hopes of
complying with an ethical standard. With
proper management and care, the
successful triplet pregnancies brought to
term has increased exponentially (Chertok,
2001).

What if one does not have access to
high quality healthcare? Accessibility to IVF
and fertility drugs is based on a number of
factors that are often economically based.
Age does play a role in that younger women
encountering fertility issues often are
advised to undergo just IVF, with a success
rate that is 2 to 3 times more than that of
natural pregnancy. In the case of older
women, fertility treatments become more
invasive with the introduction of fertility
medication, genetic testing, and so on
(http://bioethicsdiscussion.blogspot.com/20
0610/multiple-fetal-births -should-
society.html.). Often, facilities with lesser
quality standards are still able to provide the
expensive treatment by foregoing
counseling that is strongly recommended in
conjunction with IVF and fertility treatments.
As part of a more successful management
plan, a psychologically healthier mother
makes for a physically healthier mother and
environment for the fetus or fetuses. In said
counseling sessions, there is also a forum to
review and discuss personal ethical
concerns with the procedure that might
leave mothers distraught (Kirkey, 2001).

Often with ethical discussions about
multifetal reduction, a comparison to
abortion is unavoidable. Because of the
concerns for quality of healthcare, the
number of fetuses implanted, and the
presence of counseling, some people who
are pro fetal reduction also advocate federal
regulation of the procedure (http:/
bioethicsdiscussion.blogspot.com).
Regulation can become invasive, forcing
women to make a choice between babies.
With abortion, however, the law states

nothing about forcing a choice on women,
only that they have a choice. In the case of
fetal reducti on, I
maintain this option for choice to undergo
the procedure, but this choice must be
coupled with education and counseling. If
anything, the regulation should not be
imposed on the procedure itself, but on the
services provided in conjunction with it.
Without education and emotional
counseling, it will be difficult for mothers to
make an informed decision that will not risk
the lives of the rest of their children. As a
society, this is a challenging bioethical issue.
From a religious perspective,
however, multifetal reduction evokes a much
more concrete response. In one paper, the
author outlines the ethical concerns for

multifetal reduction in Judaism. The
procedure presents a challenge to Jewish
|l aw as dAthere is an

preservation of t he

2001) In Judaism, childbearing is of utmost
importance, thereby justifying the utilization
of certain fertility treatments such as IVF and
fertility drugs. Many rabbinical authorites
allow fetal reduction where there are three
fetuses or more, since it presents a real
health risk to the mother. According to
Jewish law, a religious benchmark for the
definition of life is forty days post
implantation. Because multifetal reduction
often occurs at about ten weeks, this might
be viewed as contrary to Jewish law and its
guidelines to preserve life. However, there
are some religious exceptions to this rule.

In the case of abortion, Jewish Law
states that if the
termination of the pregnancy is acceptable.
Applying that to fetal reduction, then, if the
fetuses pose a serious health risk for the
mother, fetal reduction is ethically
acceptable. The mother here has authority
of life because of her status as a full human
being. In multifetal gestation, where all the
fetuses threaten each other resulting in

bel i
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reduced chance at survival, Jewish Law
woul d consider
pursuers. Yet, the fetuses have equal status
since none of them are yet a full human
bei ng, unli ke the fet
to its mother. Thus, it may be understood
that multifetal reduction is only permissible
in the event that the chance for the survival

of the remaining fetus(es) is increased
(Chertok, 2001). However, reduction or
abortion based on gender or non-life

threatening anomalies are not acceptable.

The Catholic Church employs a
much stricter stance, prohibiting the use of
any sort of fetal reduction technology.
According to the church the procedure is un-
acceptable because it
of human life [that] cannot be justified,
neither on the basis of the principle of the so
-called "lesser evil," nor on the basis of that
of t he doubl e
projected increase in health for both mother
and remaining fetuses (www.all.org). The
church also warns of the potential of fetal
reduction to lean towards a eugenic
mentality, Aiwhere thr
prenatal diagnosis, people come to measure
the value of a human life solely according to
parameters of normality and physical well-
being" (www.all.org).

Even on a religious basis, then,
there are disagreements about the utility of
fetal reduction.

A Resolution?

Perhaps a method of resolution is to
discuss fetal reduction in consultation with
the physician and a member of the clergy
(Chertok, 2001). Some studies have shown
that patients undergoing counseling had a
much higher success rate of babies carried
to term (Womends Heal
hospitals that deal with high-risk
pregnancies will provide such counseling,
but it is not standard. Thus, individualizing

the fe
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counseling of patients to take into account

thair sreligiousa er other cunique t kfestyled s

perspectives, could help the decision
making process. Because the procedure of

teald redudtiant isl so inmererttly mthicllyi s o n

charged, the necessity for counseling is
integral.

In addition, one study found that
embryos incubated in the lab for five days as
opposed to three before implantation could
dramatically Al ower
while actually increasing a woman's shot at
getting pregnanto
technique allows embryos to grow to
blastocysts, allowing physicians to more
carefully screen for healthier embryos that
afie smore likely itd Implant.
significantly reduce the number of embryos
implanted to two or even one, guaranteeing
a precedence in which fetal reduction would
t o

In terms of policy, as afore-
mentioned, | am a firm believer in pro-
choice, allowing a women to decide for
herself what to do with her body. Again,
bawevar, | beliege thisecloizenis npturealyy a
choice unless the decision maker is fully
informed about the consequences, both
positive and negative, of her decision. Of
course, the entire point of IVF and fertility
treatments is to provide people with the
potential for life and offspring where it is no
longer naturally available. Bearing children
is a gift that comes with both good and bad
baggage. It does not seem to make much
sense to attempt to vie for the potential for
life by putting at risk both the lives of the
potential children and the mother who
carries those children. Mothers must be
informed about these potential life risks so
they can be responsible for both their own
lives and those of their offspring.

t h Gbtal n reductjon is Caf tuseifu)
technology but it should be practiced as it
was intended: as a solution to a serious
health risk and not a routine procedure. The

t
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commodification of the reduction of life
poses much more charged ethical
implications than the reduction of life for
beneficial purposes, as fetal reduction is
intended to be. Through education and
support, it should be standard that mothers
are always able to make their best, informed
decisions.
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e-BABY: Your Source for Designer babies

By Class of 20077 Frontiers in Bioethics
Dr. John D. Loike, Course Director

For around $45, high-end toymaker
F.A.O. Schwarz will make a life-like doll to
your specifications. As advertised on their

website, i’ You can
and hair coloré to
know. 0o Whi |l e

expensive luxury in the toy world, there is
burgeoning potential for an even pricier
medical technology that would allow wealthy
clients to design the features of their own
real children.

Modern society supports technology
such as in-vitro fertilization, pre-implantation
genetic diagnosis, and prenatal genetic
testing as a positive way for families to avoid
the transmission of debilitating genetic
diseases such as Tay-Sachs disease,
Downdés syndr ome, and
cases, parent al sel
genetic traits is not only moral, but should be
encouraged to ensure that these diseases
are not passed on.

The issue of selecting babies with
genes that regulate physical characteristics,
such as height, raises bioethical concerns.
While only 14.5% of people in the United
States are over six feet tall, 58% of Fortune
500 CEO men are over six feet. Research
has shown that for every inch of height, a
person makes an additional $800 more a
year in salary. Furthermore, statistics show

that society correlates height with
intelligence, power, ability to provide, and
leadership skills 1 characteristics that
undoubtedly woul d
lives better. If we were able to isolate a
gene for height,

for it? Yet we believe the choice to apply

c h otoesceh nforl mgyskbnselkget
r ecbaraetaristies by gemegating ea varietyu of
cust omi enebdos addbchdosing omerwéh theadesired

technologies to artificially select for non-
disease based traits is unethical.
Parents could use (genetic

their

characteristics. Applying these technologies
to select or to genetically alter physical
characteristics interferes in the natural
evolution of the species and the beauty of
human diversity. Secondly, it reduces
children to the level of toys: custom-made
playthings to be had for a price. If we are to
have any respect for human life, we must
appreciate the wide variety of physical
appearances that are prevalent across our
species. Thirdly, it makes the dangerous
assumpmtipnhthat theasuperficial preferentes
e a thé marents wilf be the bestifod thee ahildl.s
There is no way to predict how parents will
t hen treat their Aiproduct ¢
relationship will affect the child. Finally, the
manipulation of the human genome also has
the potential to create a further stratification
between classes. Far from unifying mankind
and directing our genetic predispositions
away from disease and disability, these
technologies could create an unprecedented
divide between social and cultural groups.
New technologies in the area of
genetic engineering are progressing rapidly
and could be applied to designing babies by
altering the genetic makeup of the embryo.
For example, germ-line gene therapy goes

ma kheyondm@eningplantat®n pdnetid diagnosis

and involves the addition of new genes to

wo ul dellsGo thatvany traia codld be theoretedllye c t

expressed in a genetically-tailored child. In
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reality, there are limitations to this
technology. The addition of new genes to
an embryo does not necessarily mean that
any trait can be expressed since both
genetics and the environment influence the
physical characteristics of an individual.
Parents must understand that genetic
engineering only provides a child with
certain genetic propensities and not
necessarily the expression of the desired
trait. Our genes interact in specific ways
and exhibit multiple effects on an organism.
Genes also must be added at specific sites,
and the random addition of genes may be
dangerous. As a result, wusing this
technology to eliminate the natural
interaction of genes might elicit terrible
diseases or disorders that were not
anticipated. Therefore, germ-line therapy
should be used exclusively for treating
disease.

Assisted human reproduction has
been highly successful, in part, because
new technologies focus on aiding the

disabled and treating disease. In vitro
MCdI'Q«d R}‘lhcr
prize - pnny Solved o
" avtoe aloba’; wormng
STERILIZATION
LINE BEGIN?
HERE

fertilization has facilitated the birth of

millions of healthy children from couples

with infertility problems. Yet, we are
witnessing the commercialization of this
technology through centers that allow
Afcustomerso to choose s|
potenti al donor s, based
intelligence, physical characteristics,
appearance, and personality. Applying all
these technologies to se
physical characteristics is dangerous and
immoral. In the future, when our children

ask AfWher e do babies C (
sincerely hope the answer will not be that

they ar e it he top of t
babies, o with ev
e-BABY website.
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[1l. Neuroethics

A New Drug Boosts up Cognitive Capabilities and the
Ethical Debate on Performance Enhancers

By Amanda Harris and Elizabeth Cedars

A new drug that falls under the
category of AMPA receptor potentiators, or
Afampakines, 0 was
has the potential to heighten cognitive
capabilities (Fernandez, et al., 2006). The
drug works by modifying the action of AMPA
receptors in the brain, which respond to the
neurotransmitter glutamate. Although these
compounds may have ameliorative effects
for a variety of diseases and seem to work in
animal models with neuropsychiatric
diseases, their therapeutic value has yet to
be fully established. Already acknowledged,
though, is the effect of these types of drugs
on healthy individuals, who can abuse the
medication in order to enhance their
cognitive capabilities. The discovery of a
drug similar to, but potentially more potent
than, other ampakines raises an ethical
question: Does the potential benefit out-
weigh the already negative consequences or
should researchers begin investigations into
new treatments in order to prevent the
escalation of an already dangerous

practice?
A recent article, published by
Fernandez, et al. (2006), details the

discovery of a class of drugs that modulates
a receptor of the neurotransmitter glutamate.
The binding of neurotransmitters like
glutamate to receptors on the dendrites of
neurons affects the opening and closing of
ion channels. AMPA receptors are one of
three different kinds of glutamate receptors.

When the AMPA receptor binds glutamate, a
conformational change occurs that leads to

r e ¢ e antopely chadnielsThat cha&neéisiperrmealdet

to positive ions that will flow along their
concentration gradient, leading to
depolarization and causing the propagation
of the signal, in the form of an action
potential, down t he
axon terminal (Fernandez, et al., 2006).
There the signal is converted from an
electrical one to a chemical one through
neurotransmitters, which are released into
the synapse to bind to receptors on the next
neuron. Signaling in networks of neurons
leads to all brain functions, from memory,
emotion, and decision-making to regulation
of autonomic processes. When these
processes do not occur in the way they
should, various diseases may result.

AMPA receptors are able to bind
and release glutamate very quickly, and are
therefore primarily responsible for fast
excitatory synaptic transmission (Black,
2005). They play an important role in Long
Term Potentiation (LTP), a phenomenon
contributing to the plasticity of neural
connections and therefore thought to be
important for learning and memory.
Modulators of AMPA receptors have been
found to affect the rate at which the
receptors become desensitized to glutamate
(Lynch et al., 2006). These receptors can
be activated for longer periods of time after
a single release of neurotransmitters,

neur on



Columbia University Journal of Bioethics

increasing their ability to propagate a signal.
Drugs that modulate the transmission of
AMPAbGs excitatory si
beneficial in treating diseases such as
Al zhei mer 6s and sch
there is impairment of cognitive functions
(Marenco and Weinberger, 2006).
Additionally, several studies have shown
that modulation of AMPA receptors
increases the expression of neurotrophins,
or growth factors in the brain, such as Brain-
Derived Neurotrophic Factor (BDNF), which
has been implicated
al., 2004). This increase in BDNF may be
responsible for the anti-depressive effects
seen in rodents treated with AMPA receptor
modulators ( O6 Ne i | et al
their role in the expression of neurotrophins,
AMPA receptor modulators also have the
potential to be beneficial in treating
Parkinson®O06Dlied d asxda
The new class of drugs appears to
be more potent than the previously identified
AMPA receptor modulators (Fernandez, et
al., 2006). The claim is that these new
interactions will be more effective in

generating the beneficial effects of
previously discovered AMPA receptor
modulators. However, no studies have yet

confirmed the effect in actual neurons or in
live animal models. Therefore, their actual
potential as treatments for these diseases
remains to be seen.

While any drug that may improve
treatments of debilitating diseases deserves
attention and consideration, there are ethical
issues associated with this particular
category of drugs and a precedent of
tolerance to contend with. Ampakines that
modulate the activity of AMPA receptors,
have been shown to enhance cognitive
functioning not only in targeted diseased

patients, but also in healthy individuals
(Lynch et al.,, 2006). Is it ethical for
individuals to benefit from increased

capabilities because of a drug-induced

g
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moral
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chemical surge? Should
understanding

illegal for professional athletes to enhance
theipplerforenaniceathrotgm the wsk bfadtugs

fieqlL
halks dmahpet heppéifedet beaca

|l i ke steroids because
other players.
Students in America can easily

acquire prescription amphetamines, like
Adderall, to help them focus more concretely
on one particular thing for an extended
period of time. From preparatory private
rhighdsehpols ¢oscenipetitive (nWersMies) the
desire to have an edge over other students
is compelling. There is an increasingly
popular black market on campuses for these
driy® Stddents frefuentlyptakg medications
to study longer, more efficiently, or to

.
lé}

\
v

improve their cognitive functioning while
taking exams. Currently, this abuse of
Adderall and other amphetamines is not at a
scale large enough to attract political
attention. However, if it continues to
escalate at the present rate, it will be an
issue that university policies and even
national legislation will have to address. If
this new, more potent drug follows in its
brothersé footsteps,
the problem.

The ethical issue is deeply rooted in

et
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American values. In America especially,
there is a culture of competition that
permeates all
work experiences. Since competition is an
i mportant vehicle
skill, it is essential to Americans that there is
an equal playing field in every area.
Affirmative action, although now mostly
disapproved of, can be understood as the

countryds way of
between races for educational and
employment opportunities. Need-based

scholarships are also an example of
American customs that attempt to correct
discrepancies in equality. That is why
Ameri cans condemn
enhancerso SO
with what is perceived to be the natural
selection process wherein the fittest
survives. In addition, certain groups of
people are able to obtain these drugs more
readily, specifically wealthier people who
can afford them and who can afford the
psychiatrists who prescribe them. The
availability of cognitive enhancers therefore
also raises the possibility of creating further
stratification within society, a phenomenon
that is already being seen to occur with the
use of expensive preparatory programs for
standardized tests (Roscigno, et al., 2006).
Yet, these drugs were developed for
a purpose and with good intentions.
Ampakines do seem to be able to treat
certain diseases. However, some of these
diseases are also the subject of some
controversy. Diseases such as ADHD and
depression are certainly real, but some
experts believe they are over-diagnosed
(Brower, 2004) and once a person is
prescribed medication, it is easy for them to
get refills, even in excess. That is why these
prescription pills readily find their way to
healthy hands. The problem with fixing an
overly-diagnosed disease and its
subsequent prescription is qualifying who is
ill enough. If doctors apply stricter guidelines

vehemen
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to their diagnoses, they might inadvertently
turn away patients who actually do need the
ADHD. It is a dangerous road that could
Is it worth continuing to develop these
specific kinds of drugs if this will be the

fallout from them, or should time and money
be invested in a totally different approach to

| e v ethesenilinessed? eShopld there beg stridter

legislation that regulates these cognitive
enhancers? How can these consequences
be prevented and still the

preserve

f
t

therapeutic benefits of these drugs?

A bioethicist might approach these
questions with two suggestions. One is to
devote resources to developing the drug so
that it limits the delivery to specific areas of
the brain. Alzheimer disease seems to be
characterized by abnormalities in specific
regions of the brain, including the neocortex,
hippocampus, and amygdale (Kandel,
Schwartz, and Jessell, 2000). The affected
brain regions of Schizophrenic patients are
less well understood, but may include the
prefrontal cortex, hippocampus, and globus

aspect s matitatiom noe Gemt thew i depression arn d
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pallidus (Kandel, Schwartz, and Jessell,
2000). Targeting drugs to these regions
might be helpful in limiting the effects of the
drugs on healthy individuals and thus
rendering them useless as performance
enhancers.

The other suggestion is to
approach treatment of these diseases from
alternative pathways. The effects on AMPA
receptors ameliorate the symptoms of the
diseases, but AMPA receptor deficits are
not the cause of these disordersd in many
cases the causes are still unknown. While
AMPA receptor potentiators may be a good
treatment for the symptoms, funds should
be used instead to support research into
identifying the causes and developing cures
rather than generating ethically ambiguous
drugs.

Both of these options are
scientifically feasible today and therefore
scientists have an obligation to spend their
money and resources on the development
of alternative drugs. The potential benefit of
more potent ampakines is outweighed by
the ethically dubious use of these drugs.
More specific localization of the drug or
more appropriate mechanisms of treatment
should be sought. At this time, the
government or universities should take
steps to regulate and restrict the availability
of these drugs to healthy individuals.
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Taking an (Incomplete) Trip Down Memory Lane

By Sophia Lin and Matt Nguyen

If you were presented with the
opportunity to erase a particular frightful
memory without affecting other memories,
would you take it? Joseph LeDoux of the
Center for Neural Science at New York
University studied the phenomenon of
deleting one precise memory in the brain,
and its potential effects on the future of
psychiatry. This paper examines the
specifics of his experiments, their ethical
implications, and possible resolutions.

When memories are newly formed,
they are vulnerable to disruption for a period
of time before being stored in the long-term
state of mind. During reconsolidation, a
process is evoked when the memory is
retrieved, providing the opportunity to mold
the memory before storage once more. This
process may potentially be utilized to treat
psychiatric  disorders and pathological
conditions including drug addiction, phobias,
paranoia, or post-traumatic stress disorder
(Doyere et al, 2007). However, the
knowledge regarding the selective process
of reconsolidation is still very limited.
Research on reconsolidation has centered
upon Pavlovian fear conditioning based on a
method for manipulating associative
learning. Fear arousal from conditioning
induces synaptic potentiation at lateral
amygdale synapses (Doyere et al., 2007).
The amygdala, a small, almond-shaped part
of the brain, is a part of the limbic system
and attached to the anterior of the
hippocampus. It is involved in encoding and
consolidating memories relating to fearful
experiences and receives its core
contributions from the visual, auditory, and
somatosensory cortices while distributing
responses to the hypothalamus (see
http:neurophilosophy.wordpress.com/2006/1

0/31/the-neurobiology-of-fear).

What remain unknown are whether
recollection of a fear memory also causes
synaptic potentiation in the lateral amygdala,
and whether interference of reconsolidation
is reconciled through a reduction in
potentiation at reactivated synapses (Doyere
et al.,, 2007). The experiment involved two
different conditioned stimuli: a pure 1-kHz
tone and a complex frequency-modulated
sound. These two stimuli were paired with
the same aversive unconditioned stimulus,
and then the rats were subjected to an intra-
lateral amygdale infusion of either vehicle or
U0126, a pharmacological agent which
causes amnesia. The rats were then placed
in a reactivation trial with one of the
conditioned stimuli while the other
conditioned stimulus was not reactivated.
Shortly after retrieval, the rats were tested
for memory retention of both stimuli as well
as one day later to test for long-term
memory.

Both the vehicle and U0126 group
displayed similar levels of freezing to the
reactivated conditioned stimulus during
reactivation and to both reactivated and non-
reactivated conditioned stimulus during the
short-term memory test. However, there was
impairment during the long term memory
test for the reactivated conditioned stimulus
in the drug-treated (U0126) group. This
signifies that the effect of U0126 on memory
is selective to the reactivated conditioned
stimulus. Consequently, despite sharing the
same aversive outcome, two associated
memories can be independently
consolidated. The fearful memory is erased,
rather than only breaking the connection
between memory and its fear-induced
response (Smith, 2007).
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For the reactivated conditioned
stimulus, the level of potentiation in the
lateral amygdale during the short-term
memory test differed between the pure tone
and frequency modulated stimuli. Retrieval
itself can produce plastic changes in the
lateral amygdala independent of alterations
in afferent processing in the thalamus
(Doyere et al, 2007). This experiment
illustrates the selective effects of retrieval
and reconsolidation, where the retrieval
activates two different actions. One creates
potentiation, which may reflect mechanisms
of updating new memories, while the other
process renders the modifications
connected with initial learning labile.
Therefore, there is a de-consolidation of the
fear memory trace in the lateral amygdala,

possibly erasing the initial encoded
plasticity. During the renewal of fear
memories, these discoveries form the

neurophysiologic groundings for content-
limited modifications.

While these findings are
experimentally sound, the scientists do not
specify to what extent the particular fears
can be erased. Additionally, these tests are
only conclusive in rats, and have not yet
shown promise on humans. The study fails
to focus on inhibiting the molecule
responsible for the synaptic strengthening, a
part of the memory process.

There is still much research to be
done. If this technology is ever able to work
in humans, there are important ethical
issues to consider. The ability to erase
memories, even if they are fearful ones, is a
powerful tool in altering minds. Is there ever
a time when it is appropriate to do this to a
human being? Easing the suffering of
someone with post-traumatic stress disorder
(PTSD) is an appealing goal and perhaps
the most notable way this technology could
be applied in a positive manner. The world
is being torn by war and every day man-
made and natural disasters affect people. If
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someone is crippled by a terrible memory, it
could be a blessing for them to forget. It
seems that this technology would be a
worthwhile pursuit if a large group of people
could benefit from it. Those with drug
addictions or phobias are also a large group
who would possibly be given relief by this
technology. Yet even in these possible
instances of use there are ethical questions.

Is it ever ethical to erase memories?
Memory is a key to self-identity. Someone
who has undergone experiences in his or
her life is indelibly affected by them, for
better or worse. Deciding to destroy a
memory is not a light decision to undertake.
The psychological problems that could be
helped from this technology already have
existing treatments which do not have to
resort to pharmaceutically altering the brain.
There is a possibility that such a technology
would be over prescribed, used in a way that
would lessen regard for human experience.
If experiences were always treated as
though they could be erased later, how

woul d that af fect peopl e
world and how they act in it? If it is possible,
the ability to edit onebd
way would be unprecedented. It is

important to note, however, that there is
precedent in this kind of desire. People
have used many substances and methods
to try to forget things for time immemorial,
from the lotus plants of The Odyssey to
alcohol. If individuals have the right to
contr ol wh at is in t
have the right to delete things as they wish?
This is a question that has been at the heart
of many debates of the individual against the
proclamations of society and government,
such as with the war on drugs and
prohibition. This technology would simply
be a new arena for this longstanding conflict.

There are also ethical questions
about how this technology could be used by
organizations such as the government.
Soldiers could be medicated and be made to
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forget atrocities committed or seen - and
then they could be sent out again to the next
conflict zone. Intelligence agencies could
use the technology to erase the memories of
those who witness clandestine activities or
carry out secret missions. Criminals could
erase the memory of a witness, or erase
their own memory of committing a crime.
These possibilities reveal how much
potential for malevolence could come from
such a technology. It also exposes the
societal and cultural influences that play into
the use of technology. Ruminations on
memory erasure have been in culture and
society for a long time. There are even films
in popular culture like Total Recall, Memento
and The Eternal Sunshine of a Spotless
Mind, which have explored ideas about
memory loss and deletion.

The benefits of this technology

seems at first, to be outweighed by the
risks. But in reality this technology could
lead in a dangerous direction. When

technology could have the potential for so
much abuse, it must be pursued very
carefully. Regardless, this type of research
could be very useful in learning more about
memory and the brain. Many still
unenvisioned benefits could arise from this
study. Many technologies we have now
could be used for supposedly terrible ends
but have been tightly regulated. That is why
a possible solution would probably stem
from observing the use of technologies in
other areas such as reproduction. Cloning
technology, for example, is restricted by
laws that prevent the creation of humans. It
is too early to say what kind of treatments
could come out of this research, and it
remains to be seen whether treatments
could be so dramatically effective as to allow

the sort of uses mentioned above.
Regardless, it would be best if these
treatments were carefully wused and
regulated. Screening processes and

psychological profiles would have to be very

thorough. It would also be worthwhile to
think of how governments would use this
technology if it were highly developed; we
should be informed and alert citizens who
would elect trustworthy people. Technology
per se is morally neutral, it is how people
use technology that creates moral
dilemmas.
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Images of Immorality:
Brain Structure Studies Implicate Specific Regions in Immoral Behavior

By Michael Peluso and Gabriella Rothberger

Imagine sitting on a jury and hearing
the following case:

A waiter in a local restaurant is
charged with poisoning and Kkiling a
customer. He claims that the customer
revealed to him that he was infected with
HIV and desired to spread the virus to as
many people as possible before he died.
Evidence in the case suggests that the
waiter, knowing that the customer had a
severe allergy to poppy seeds, placed
these seeds i n his
response to what he heard. The customer
ate the soup, began to convulse, and died
at his table. The waiter was accused of
murder.

Although you believe that the
waiter should be found guilty, the defense
calls a key expert who presents some
interesting neurobiological data. The
accused has a lesion in a particular brain
region that regulates emotional behavior
and morality. Now, you need to make a
decision: does the damage to this region
preclude you from rendering a guilty
verdict? Or should the accused face the
same consequences despite the fact that
he may have been neurobiologically
predisposed to commit his crime?

The work of Koenigs et al., (2007)
illustrates that damage to the ventromedial
prefrontal cortex (VMPC), an area of the
brain implicated in social emotions, results in

the generation of overly utilitarian judgments
with regard to moral dilemmas. This
unusual behavior is indicated by a
decreased aversion to emotionally salient,

negative decisions and increased likelihood
of engaging in these actions if they are
thought to fulfill a utilitarian goal. For
example, patients with VMPC lesions are
more likely to take the life of a loved one if
they think that it will save a group of people
with whom they are unacquainted. The
VMPC is crucial in emotional
responsiveness; damage often results in
significantly diminished social emotions
including guilt and compassion. Individuals
with damage to this area are predisposed to
amalke tdecisiens dhat waull b viewed as
morally iwrongo by
society, and that this predisposition directly
results from damage to this particular area
of the brain (Koenigs et al., 2007).

Initially used as a means of
identifying damaged brain regions and in
linking specific brain areas to particular
objective behaviors, fMRI may now be
employed to determine the moral perceptive
ability of an individual. Dr. Joy Hirsch, the
director of Col umbii
research program, includes this types of
studies as t he new
society 1 including NeuroViolence,
NeuroDecision-Making, and NeuroLaw.
Increasingly, our society looks for
explanations of more and more behaviors in
the structure and the function of the brain.
By taking a brain image of this particular
area, researchers may conclude that there
exists a predisposition to a lack of moral
behavior and, more disturbingly, attribute it
to the structure of a particular region of the
brain.

In their study, Koenigs et al., (2007)
patients with an without lesions in VMPC

our






