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Hope and real cures

The basic application of cord
blood stem cells is to repair the
blood system or the bone marrow.
In 1988 the first cord blood stem
cell transplant was given to a five-
year-old in Paris who was suffer-
ing from a potentially fatal form of
anemia. The cord blood came from ™,
his sister and the transplant
resulted in a complete cure, so the

! wide for at least 45 different dis-
eases, mostly blood disorders.
More recently the procedure has
rejuvenated bone marrow follow-
ing high dose chemotherapy for
cancer. Perhaps the most dramatic
of these was the case of a
Canadian woman, Patti Durante,
who developed leukemia during

n 1983, apart from a few highly spe- Cord blood stem cells are found in the
cialized experts in bone marrow trans-  blood that remains in the umbilical cord
plantation, there was little interest in and placenta after a baby is born. These
stem cell biology. In this wide-open stem cells can be collected easily with a
field, I was lucky enough to work at simple blood collection bag and can be

Cambridge University with Professor Bob

Edwards and lay the
groundwork for much of
the current excitement
in stem cell biology.

My early work with
Bob Edwards on the
mouse embryo showed
that there are stem cells
in these early embryos
that are capable of
repairing and restoring
defective bone marrow.

Later I became an

academic in Cambridge and worked on
many types of adult stem cells including
those from the liver, bone marrow and
skin. During that time I also worked on
cord blood stem cells, which have become
my career in my current role as the chief
scientific officer of UK Cord Blood Bank,
the European branch of the Boston-based

New England Cord Blood Bank.
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frozen and stored in liquid nitrogen until
needed for transplant.
Parents can choose either
to collect and store the
cord blood stem cells for
their own family use (and
pay a fee for this service)
or donate their cord
blood to one of the many
public cord blood banks
worldwide for use by
anyone in need. If not
collected, the cord blood
is thrown out as “biologi-
cal waste.” There are no ethical, religious,
legal or moral objections to the use of cord
blood stem cells. Despite this, only a tiny
fraction of the cord blood available is cur-
rently collected and stored, making this
valuable resource drastically underused.
Hopefully, more people will focus on col-
lection and storage of cord blood to
resolve this problem in the future.

pregnancy. Patti had read about
cord blood stem cells but her doc-
tors told her that the approach
would not work for her and that
she would die shortly after giving
birth. Patti would not accept this
and insisted that her cord blood
was collected when her daughter,
Victoria Angel, was born. Patti
then received chemotherapy fol-
lowed by the cord blood stem cells
from Victoria Angel that com-
pletely replaced her bone marrow
and saved her life. Patti 1s alive
and well today enjoying her role as
a wife and mother thanks to cord
blood stem cells, which will save
many more lives in the future.
The most exciting aspect of
cord blood stem cell technology is
that cord blood stem cells can
repair not only the blood system
but can also be directed to repair
other tissue types in the body.
Researchers have shown that cord
blood stem cells can be used to
make nerve cells, muscle cells

(including heart muscle), bone and
connective tissue and hormone
secreting cells such as those which
produce insulin. This means that
cord blood stem cells represent a
possible starting point for therapy
for a range of conditions, including
the neurodegenerative diseases
Parkinson’s and multiple sclerosis
and the repair of nerves in paralysis
following traumatic nerve damage.
Other applications may include
treating heart disease, muscular
degeneration (such as that seen in
muscular dystrophy) and even
insulin-dependent diabetes.

While these prospects are
exciting, we must not encourage
false hope as many do regarding
other stem cells. There is still a

need for much more research and
investment before these technolo-
gies reach clinics.

A research  center  at
Laurentian Medical School, North-
ern Ontario, Canada, may be lead-
ing the way in the novel application
of cord blood stem cells. A dedi-
cated group of workers are devel-
oping a clinical trial to assess the
use of cord blood stem cells in the
treatment of multiple sclerosis. The
concept 1s to use tissue-matched
cord blood stem cells as an intra-
venous transfusion into multiple
sclerosis patients in the hope that
the stem cells will repair or at least
stabilize the multiple sclerosis
lesions. The experimental evidence
suggests that this approach may
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well be beneficial and this double-
blind, placebo-controlled trial will
be the first in the world to assess
the potential of cord blood stem
cells in this context. A pilot study
is planned for 2007 and as soon as
funding is obtained, the full trial
involving 100 patients will com-
mence. Such groundbreaking
work will set the scene for the
stem cell therapies of the future.

It is even possible to use cord
blood as an alternative to donated
adult blood as a transfusion. This
approach has been very successful
in transfusions to hundreds of
patients suffering from various
diseases requiring blood transfu-
sions. For example, it may be pos-
sible that cord blood transfusion
could be an effective treatment for
stroke if transfused quickly after
the stroke. Cord blood carries
much more oxygen than adult
blood, thus enabling the stroke
lesion to repair more easily. It also
contains various chemicals which
reduce inflammation and promote
healing. Finally, the stem cells in
the cord blood may assist in the
healing of a stroke lesion.

Other researchers have shown
that stem cells can be obtained
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from the umbilical cord itself and
also from the placenta. The extrac-
tion and processing of these cells is
more difficult than their cord
blood counterparts, but these stem
cells seem to show promise, partic-
ularly in the development of bone
and connective tissue. There is
great potential in cord blood and
related stem cells but we must
remain realistic and invest the
appropriate amount of time,
money and expertise into cord
blood stem cell technology.

Truth not fiction

When I worked on mouse embry-
onic stem cells in the 1980s, it was
clear to me that such technology
would never be practical or
acceptable in humans. Embryonic
stem cells derived from
embryos and to propose that
human embryos be used to pro-
duce such cells, for whatever rea-
son, clearly raises significant
moral, ethical, religious and legal
objections because it kills them.
Despite this, research institutes
continue to be created for embry-
onic stem cell research and billions
of dollars are invested. All this

are

comes about because stem cell
“experts,” mainstream media,
politicians and even celebrities
enthuse about the use of human
embryonic stem cells.

This hype is very confusing to
the average person. The fact is that
embryonic stem cells have never
been used to treat anyone. Currently
there are no embryonic stem cells in
the world suitable for clinical trans-
plantation. None of them have been
created to the very high standards
required for any cell destined for
transplant into a human. A major
problem is the ease with which
embryonic stem cells form tumors
when transplanted into experimental
animals; this raises concerns of
tumor formation 1in recipient
patients. Cord blood contains stem
cells with just as much potential that
are safe to use, can be collected eas-
ily with no objections from anyone
and come from a source that is
replenished with each birth.

Recent research work has
shown, perhaps not surprisingly,
that stem cells are found in the
amniotic fluid surrounding a baby.
The full scientific and medical
implications of this obseervation
aren’t clear yet, but it does open
up another exciting avenue in stem
cell research.

Cord blood stem cells are a
practical current therapy for a
range of diseases and research indi-
cates that their potential is enor-
mous. It's time to recognize cord
blood stem cell technology as the
future of regenerative medicine.

Dr. Peter Hollands is the chief scientific offi-
cer for the UK Cord Blood Bank in London.
He also writes for scientific journals and
speaks at scientific forums such as the
Pontifical Academy for Life's 2006 congress,
Stem Cells: What Future for Therapy?

E-mail this article from our
web site www.CLmagazine.org.




