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Advances in the development of stem cells lines
for research have progressed steadily over the
past 2 decades. With that we witnessed growing
heated debate and division amongst scientists,
enthesists and workers in the area of human
rights.

Embryonic stem cells (ESC) are primitives,
pluripotent cells that have the capability of
growing and differentiating into specialized,
committed cells of various body organs.

Stem cell research at present is focused on their
biology, preclinical evaluation and efficiency and
safety for correction of disease and injury in
animal models. There are hopes that the ESC will
eventually contribute to human therapeutic
medicine to cure diseases considered incurable
until now. Other hopes include "Regenerative
Medicine", gene therapy of inherited illness,
functional genomics and drug screening and
efficacy which are of hopeful future uses.

Types of stem cells:

1. Human embryonic stem cells.

2. Non-embryonic human stem cells, the so-
called adult or somatic stem cells.

3. Cloned stem cells: By using the technology
of nuclear transfer.

4. Animal stem cells.

Human embryonic stem cells ( hESC))
Researchers obtain them from the earliest stages

of embryos (the morula or the blastula inner cell
mass ) within the first 5-6 days after fertilization.
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There seems to be no significant difference
between hESC® from the morula or blastula
stages. Special media and feeder cells were
designed to grow and maintain hESC®. Under
these designed laboratory conditions, they have
the capacity of self-renewal, and may be
maintained as immortal and pluripotent cell lines.

A large number of hESC® lines have been
produced from excess human IVF embryos in
IVF centers, and from aborted fetuses.

The long-term stability of hESC® is a crucial
issue. Long term culture was successful in
maintaining the stability of normal karyotypes for
extended times in vitro. But other studies
reported instability of chromosomes 12 and 17.
That is why it is recommended to reassess the
karyotypes regularly for stored hESC®.

Optimizing culture conditions for hESC® is
extremely important. Good Manufacturing
Practice necessitates special care for the
prevention of infections transmission, completely
humanized cultures that avoid any animal
reagents, with minimal human handling, and
using robotics technologies instead.

Differentiation of hESC® received extensive
research. Sophisticated culture systems were used
to direct differentiation into certain specific cell
lines.

For research purposes, disease-specific hESC®
were derived from embryos with diagnosed
mutations by pre-implantation genetic diagnoses,
e.g. Fanconi disease, Cystic fibrosis .....etc.
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Non-embryonic stem cells: Somatic or adult
hESC*

These are primitive, undifferentiated stem cells
that exist normally in all body organs and tissues.
Without them there is no life for any multi-
cellular member of the animal kingdom. Tissues
and organs can not regenerate, and death
becomes inevitable. They are normally and
continuously used to repair or heal tissues
damaged by disease or injures.

One major and clinically applied example of this
kind of hESC® is: Hematopoitic cell
transplantation to treat hematologic malignances.
Non-hematologic  malignancies and  non-
malignant disorders are other entities for
therapeutic uses. Hematopoitic stems could be
derived from the following sources:

1- Bone marrow:

The technique of harvesting stem sells from bone
marrow has become routine for many years.

2- Peripheral blood:

levels of stem cells are extremely low, but certain
growth factors were utilized with more than 1000
fold increase in their numbers, which gave rise to
the so-called “mobilized human stem cells”.
They were extensively used clinically for
autologous transplantation.

3- Cord blood:

Hematopoitic stem cells are derived from
umbilical cord directly after delivery. Cord blood
is enriched in stem cells that have relative
immaturity, which enables them to cross
immunological barriers.

Cord blood registries were established in many
countries of the world, including Jordan, for
collection, cryopreservation and HLA and ABO

typing.
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Cloned human stem cells

The technology of nuclear transfer was utilized to
introduce nuclei from somatic cells into
enucleated oocysts. If this line of research
becomes successful, it will be possible to make
hESC® for individual patients that are immune-
compatible, and could be instrumental in cancer
management, and in regenerative medicine.

Embryonic stem cells from fetal animal
sources

This line of research was utilized in stem cells
Xenotransplantation in Russia, Germany and
other countries.

Safety of this line of therapy on humans was
enthusiastically claimed by proponents of this
line of research. In western literature, however,
there is lack of reports, and future work is
needed.

New directions

Two Japanese researchers surprised stem cells
biologists. Fibroblasts derived from adult and
fetal mice were induced to become embryonic
pluripotent stem cells — like cells. They are called
“induced pluripotent stem cells which could be
the first successful way of instructing somatic
cells to become pluripotent®.

Ethical and Religious standpoints

The main concerns in this area include:

= Stem cells and ethical considerations.

= Stem cells and human dignity.

= Stem cells and human rights.

= Stem cells and rights of embryos.

= Stem cells and justice in allocating medical
care.

Three conflicting ethical

emerged:

standpoints have
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The first: From the moment of fertilization of the
ovum-sperm, the human embryo gains respect
and consideration as a human person, and no
intervention in any manner is allowed on it.

The second: The group of cells that result from
ovum-sperm fertilization attain no consideration
as a human being. They could be used for
research or other medical uses without ethical
restraints.

The third: Intermediate standpoint. The early
human embryo gains gradual respect and
consideration as it progresses in its development
from the moment of fertilization towards the
moment of live birth. This standpoint adopts
flexibility in dealing with embryos, and balancing
of harms and benefits for human welfare, within
agreed — upon standards.

In 2005, the National Research Council and the
Institute of Medicine, two branches of the USA
National ~ Academics, a nongovernmental
scientific advisory body, issued new ethics
guidelines for conducting stem cells research.

The following are main key elements:

1. Human cloning for reproductive purposes
should be banned.

2. Research using human embryonic stem cells
to study diseases and develop new treatments
should proceed.

3. Types of research requiring prior review and
approval:

= Generation of new lines of human embryonic
stem cells.

= Research in which human embryonic stem
cells are introduced into animals.

4. Studies that should not be permitted at this
time:

= Invitro cultures of intact human embryos for
longer than 14 days, when the formation of
the primitive streak begins.

= Introduction of human embryonic stem cells
into primate blastocysts.

= Introduction of any embryonic stem cells into
human blastocystes.
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= Breeding of animals into which human
embryonic stem cells have been introduced.

5. No payments should be provided for
donating oocysts, sperms or blastocystes for
research.

6. Decisions related to the creation of embryos
for infertility treatment should be free of the
influence of scientists seeking to derive or
use human embryonic stem cells in research.

7. Researchers should not ask members of an
infertility — treatment team to generate more
oocysts than necessary for the optimal chance
of reproductive success.

The Roman Catholic Church

Human dignity is applied to the early human
fertilized ovum from the moment of ovum-sperm
fertilization. All cells formed are considered a
human person. Any research or action that
include destroying them is considered an act of
aggression on human life and is not permitted.

Stem cells in Islamic Jurisprudence

The Jurisprudence Council of the Muslim World
League, in its seventeenth session held in
Makkah 2003 ( 1424 H ) issued the following
standpoints:

After due consideration of scientific research and
opinions of members and experts on this subject
matter, the following decisions were adopted:

First: It is permissible to obtain stem cells, to
culture and use them in research, with the
intention of curing a human disease, or to
perform permissible scientific research, if their
sources are duely permitted. The following are
examples of permitted sources of stem cells:

1. Adults, if they consented, provided no harm
on them.

2. Children, with consent of their parents or
guardians, provided no harm on them.

3. Placenta and umbilical cord, with parents
consent.
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4. Spontaneously aborted fetuses, or for an
approved therapeutic reason, with parents
consent.

5. Surplus fertilized ova, if they existed in
centers of assisted conception, with parents
consent, with strict assurance that such ova
will never be wused to induce illegal
pregnancies.

Second: It is forbidden to obtain and use stem
cells if their origin is not permitted from the
jurisprudence point of view. Examples are:

1. Inducing unapproved abortion with the aim
of obtaining stem cells.

2. Intentionally fertilizing human donated ova-
sperm with the aim of producing stem cells.

3. Therapeutic human cloning.
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4,

This jurisprudence decision was a significant
landmark in the area of stem cell research,
with no precedent in many developed
countries, including the USA. It opens the
doors in our countries for ethical stem cells
research.
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