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Letter from North America

STEM CELLS: SCIENCE AND SOCIETY
Since the death of stem cell research advocate Christopher
Reeve, the wheelchair-bound actor who was most known for his
role as ‘Superman’, the issue of stem cell research has taken on
a new importance in the media and society. A stem cell is a very
primitive cell that can differentiate into different kinds of cells.
Embryonic stem (ES) cells can self-renew indefinitely in culture,
yet maintain their ability to differentiate into multiple tissue
types. Adult stem cells exist in a dormant state, in so-called
‘stem cell niches’, maintaining cellular homeostasis or repairing
damaged tissue upon stimulation. Adult stem cells have the
capacity to self-renew and generate functionally differentiated
cells that replenish lost cells in organs throughout the lifespan
of the organism. How a new stimulus activates the emergence
of adult stem cells from their specialized microenvironment has
yet to be understood. Once activated, the adult stem cell
changes into a committed ‘transit amplifying cell’ and under-
goes a limited number of divisions before differentiating.

In addition to providing genetically compatible biomaterials
for the replacement of diseased tissues in patients with devastating
medical conditions such as diabetes or Parkinson disease, stem
cells could also be potentially grown into replacement organs for
transplantation. The ability to differentiate into any cell type
makes ES cells a coveted tool for gene and cell replacement
therapy. While the isolation of human ES cells has unveiled new
avenues for studies on human basic stem cell biology, the wealth
of information obtained from research on mouse and other model
systems, such as zebrafish and Drosophila, are providing strong
foundations for the future of stem cell research. One of the clinical
goals of ES cell research is to establish ES cell lines from
individual patients so that the tissue derived from these cells is
genetically homologous. Adult stem cells may have a broader
differentiation potential than previously thought and can differen-
tiate into many tissues. However, they probably are not capable of
differentiating into all types of tissue. Adult stem cells also have
a finite lifespan.

Since the isolation of human ES cells in 1998 by researchers of
the University of Wisconsin, the debate over stem cell research has
become a more personal issue between Congress and the Presi-
dent of the USA. In May, 50 House Republicans defied President
Bush by voting 238 to 194 in favour of a Bill that would allow
federal funding for research using donated embryos that would

otherwise be discarded by fertility clinics. Senate Majority Leader
Bill Frist’s dramatic decision to go against White House by
supporting expanded federal funding for ES cell research exposed
a deep split among Republicans and set the stage for President
Bush’s first veto. Critically, Mr Bush’s decision applied only to
federal funding, refusing to allow federal tax dollars to be spent on
a practice millions of Americans consider morally offensive. But
it did not impinge on the rights of individual researchers, univer-
sities, hospitals, private laboratories, public corporations or States
to conduct embryonic research. In Louisiana, research on surplus
in vitro fertilization embryos is forbidden, while in Illinois and
Michigan only research on live embryos is prohibited. In Arkan-
sas, Iowa, Michigan and North Dakota, research on cloned em-
bryos is prohibited. Virginia’s laws ban the cloning of embryos,
but fail to clarify whether foetuses, embryos, or blastocysts are
‘human beings’. In South Dakota, embryonic research is strictly
forbidden, whatever the source. California and New Jersey stand
apart from the rest, explicitly encouraging embryonic research.

In California, disease advocates and the biotechnology indus-
try have joined forces to put together an initiative that authorized
a state with a huge budget deficit to spend US$ 3 billion on stem
cell research (US$ 300 million a year for 10 years; US$ 500
million in new facilities and support, and US$ 750 million on
biotechnology and stem cell studies). New Jersey is building a
US$ 380 million Stem Cell Institute. The Massachusetts Legisla-
ture has passed a Bill authorizing stem cell research by a veto-
proof margin and a similar legislation is under consideration in
Connecticut and Wisconsin. In fact, federal funding for all forms
of stem cell research (including adult and umbilical stem cells) has
nearly doubled, from US$ 306 million to US$ 566 million. The
federal government has also made 22 fully developed embryonic
stem cell lines available to researchers, although researchers
complain of bureaucratic bottlenecks at the National Institutes of
Health. In the private sector, according to Navigant Consulting,
the US stem cell therapeutics market will generate revenues of
US$ 3.6 billion by 2015. About 70 companies are now doing stem
cell research, with Geron, ES Cell International and Advanced
Cell Technologies being leaders in embryonic research. Clinical
trials using ES cell technologies for spinal cord injuries are due to
begin some time next year. Bone marrow-derived stem cells
transplanted by direct injection into the myocardium of heart
failure patients has successfully passed through initial hurdles
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and is currently being evaluated for its clinical efficacy at the
University of Pittsburgh.

Like vaccines, birth control or genetic engineering (recombi-
nant DNA technology), and now stem cells, the march of science
has yet again forced American society to confront difficult issues.
Americans are not spectators when it comes to passionately
expressing opinions about such emotional issues influencing the
direction of science. In a recent Harris poll, of Americans who had
not ‘seen, heard, or read anything about the use of stem cell
research’, 56% supported it. This figure rose to 63% in the group
that had some prior knowledge about the research. The Catholic
Church is against abortion, artificial insemination and the cre-
ation of life outside the body. According to a poll conducted by
Research America, of those who are opposed to ES cell research,
57% cite religious objections. However, out of all Catholics
polled, 61% supported the research.

The controversy surrounding stem cell research and federal
regulations encouraged some devoted scientists to consider mi-
grating to Europe, where governmental regulations in this field are
fewer. Earlier in 2005, a prominent scientist who is locally
credited with having put California on the map with stem cell
research announced her intention of returning to her native Bel-
gium in the next two years. The scientist cited family reasons, but
with a view towards founding a stem cell institute at the Catholic
University of Leuven. For all its restrictions on research involving
human ES cells, it is much easier to obtain patent protection for
them in the USA than in Europe. Following the European Patent
Office’s ‘Edinburgh Patent’ ruling, stating that such cells cannot
be patented, inventors are forced to apply for protection at indi-
vidual State patent offices while pending an appeal in two years’
time. An individual State office, such as the UK Patent Office,
does patent pluripotent ES cells subject to the general criteria of
patent eligibility.

While politicians in the United States may not see eye to eye on
stem cell research, in India, stem cells are already being used to
treat eyes. The L.V. Prasad Eye Institute (LVPI), a non-profit eye
hospital and research centre in the southern Indian city of
Hyderabad, is using limbal stem cells from the eye to treat
damaged corneas. They have successfully treated 260 patients
since 2001. Another Hyderabad laboratory—the Centre for Cellu-
lar and Molecular Biology (CCMB)—is quietly trying to grow
transplantable corneas in vitro from limbal stem cells. LVPI and
CCMB are 2 of approximately 15 laboratories across India in
cities such as Hyderabad, Pune, Mumbai, Bangalore and New
Delhi, which are engaging in stem cell research and its clinical
applications. Many are transitioning from animal to human stud-
ies. India is particularly focusing on the clinical application of
stem cells in ophthalmology, cardiology, diabetes and spinal cord
repair. India’s Department of Biotechnology (DBT) plans to fund
groups or laboratories to function like the UK stem cell bank to
ensure that Indian scientists have enough quality stem cell lines.
DBT officials say that India has also talked to England, Denmark,
Sweden and Germany about potential collaborations. The Indian
Government has announced that the country plans to set up at least
three umbilical cord blood (a rich source of stem cells) and stem

cell banks by the year end to make use of the country’s 25 million
annual births. To that end, the Government has signed a memoran-
dum of understanding with the Ukraine Academy of Medical
Science.

In his 2005 visit to the University of California, San Francisco
(UCSF), a pioneer in stem cell research, the Indian Union Health
Minister initiated steps for collaboration between American and
Indian institutes conducting research on stem cells. The minister
expressed interest in ‘making India a hub for stem cell research
because this is going to be the future of medicine’. This year, the
DBT budget has gone up to Rs 500 crore (~US$ 100 million), 30%
of which will be devoted to stem cell research. Mumbai-based
Reliance Life Sciences (RIS), a division of Reliance, which is the
largest industrial group in India, is one exception to the govern-
ment-funded rule. RIS claims that its research, which is in
advanced stages, aims to offer stem cell treatments for diabetes
and burns in as little as 4 years. The company has publicly said that
it will invest US$ 200 million to take stem cell research to clinical
trials.

In the meantime, Indian researchers are achieving some en-
couraging results. In addition to its work on corneas, CCMB says
it has had positive results in regenerating damaged liver cells in
animals by injecting stem cells and has begun human experi-
ments. Two other private hospitals in Hyderabad currently use
stem cells to treat damaged heart muscles and plans are in place
to use stem cells for regenerating damaged liver tissue in patients
with cirrhosis. In March 2005, doctors at the All India Institute of
Medical Sciences (AIIMS) in New Delhi also began using stem
cells to treat cardiac patients. They announced that their clinical
research experiment to inject adult stem cells from bone marrow
directly into the heart of 33 cardiac patients who were too ill for
bypass surgery had shown exciting results. But the work has yet
to be peer-reviewed or published in any scientific journal. These
developments were followed by the emergence of clinics, both
public and private, that claim to use stem cells to treat a wide range
of diseases such as diabetes, muscular dystrophy, cerebral palsy
and other neurological disorders all over India. These stem cells
come from bone marrow, umbilical cord blood and even human
embryonic sources. Yet there is no supervision of procedures for
preparing stem cells or regulations for clinical follow up. The
Indian Council of Medical Research and DBT are currently
negotiating a single set of guidelines for this new clinical practice.

Despite the controversies and hurdles, stem cell research is
progressing slowly but steadily both in the United States and India
with a hope to provide new and alternate therapy to many chronic
and debilitating diseases for which we currently have no curative
treatment.
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