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Whar arethe Stem Cells:

Stem cells are cells that have the ability to divide in cultures in-
definitely. and can give rise to different types of specialized cells. They can
be found abundantly in the early embryo, called the blastula, which is a ball
like struc-ture formed 5-6 days after ferilization of the ovum (agg) by the
sperem; from which the whole structure of the embryo is formed within its
different types of cells, tissues, organs and systems (more than 220 types of
cells). As these cells specize their numbers dwindle, but many of them re-
main, and arefound in the newborn, its umbilical cord piacenta, and even re-
main in different tissues of the adult person, abeit in small numbers viz one
stem cell in 10,000 bone marrow cells or one stem cell in 100,000 blood
cellsin the circulation.

When the sperm fertilizes the ovum (egg), it forms the Zygote, which
starts to divide and multiply. Early in division, each cell can form a baby if
separated from other colls. Thisis how identical twins are formed, which is
a separation of the colls of the forming zygote. this type of cell iscaled To-
tipotent i.e. having unlimited capacity to form the embryo and the necessary
membranes that clings to the uterus (womb) and nourishws the growing em-
bryo.

Asthe zygote grows and divides to form the Morula (mulberry like
structure), and then the blastula (a ball like structure), the cells differentiate
into two types (1) the inner cell mass which will form every type of tissue
and coll that form the human baby (embryo).

(2) the outer coll mass which forms the membranes of the growing em-
bryo end fetus, its umbilical cord and the placenta which nourishes the
growing embryo and fetus.

The inner cell mass whieh contain hte stem colls can no longer form a
new baby. as thev cannot nourish this growing embryo and fetus. they need
anouter cell mass that elings and attaches to the uterine wall. these cells are
not totipote i.e. cannot form the extra embryonie membranes and ussues ).
they are ce d pluripotent i.e able to torm all the eells and tissues of the em-
bryo. but not its membranes. Pluripotent cells specialize into multipotent
cells from ths same system e.g. bone marrow stem cells are capable of form-
ing al type of blood cells: red cell, white blood cells and platelets. but are
not eapable of forming nerve cells or hepatie (liver) cells or heart cells.

Thes wa the seientific dogma until 1998, when Dr. James Thomson
from Madison Umversity in USA, was able to form different cell lines from
the blastula of left overs in vitro fertilization. (fertilized ova). In the same
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month (November 1998) Dr. Grearhart from Hopkins University (USA).
was able to proeure sten cell lines from the germ cells of an aborted five
weeks embryo. Researchers were capable to form liver cells from adult bone
marrow stem cells of rats (1)(2).The Wall Street Journal (July 26. 2001)
published that sclentis were capable of transferring human germ cells taken
from an early abortion to aralyzed miee suffering from a disease similar to
amyotrophie lateral seler is which affects man and causes serious paralysis
(quadriplegia) The erm cells became nerve cells and the affected paralyzed
mice showed a ca ability to produce some movement.

This sh.......the versatility of germ cells whieh usually form the gonads
(testes or ovaries).

(1) AlisoaMr, Poulsom R, jeffry R, Dhillon AP, et al. H epatocytes
from non hepatic dult stem cells. Nature 2000,406: 257

(2) Anderson DJ, Gage FH, Weisman IL: Can Stem Cells cross lineage
boundaries. Nature Med 2001, 7:393-5

Slide (1)
Embryo Stem Cells Research Grave Ethical Concerns.
* What isastem cell ?

Stem cells are primitive pluripotent cells.

* Found in the embryo, fetus, newborn end even adult. They are capable
of dividing almost indefinitely in specific cultures, and can giveriseto
various specialized cells (220 types in human body).

Slide (2)

The Zygot (fertilized egg) is Totipotent

i.e. can give identical twins

The Blasula (4 -7 days) give:

(a) Outer cell mass (trophodlast) placenta

(b) Innar cell mass

Slide (3)

Stem Cells are (Pluripotent)

They can give rise to any type of human cells and can be used to treat fail-

ing organs.

i.e. Liver , heart , kidney and open new venues for treating genetic dis-

eases and degenetive diseases . Alzheimer, Parkinson’s ,Huntington , ALS
etc can be treated in the future by stem cells.

Slide (4)
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Types of stem cells:

1) Embryonic stem cells. a) Germline ----> Gonads M odulated
b) Somatic (inner cell mass)

Both are pluripotent

Slide (5)
* Recently Human germ line cells were used to treat parelyzed mice (ALS
like syndrome) were very successful and induced movement (videotaped).

* The source of the germ line cells was aborted human fetuses (spontane
ous or medically indicated).

* This shows versatity of germ line cells which wrre previously con
sidered speeialized. The exact role is obscure ands further research.

Ret : Wall Street Journal 26 july 2001 .
(Internet Y ahoo : stem cellsreseareh ).
Slide (6)

2) Adult stem cells : Found in bone marrow ,skin , circulation. adipose
tissue and recently found in ventricular system of the brain.

They are considered multipotent i.e. less versatile than the pluripotent em-
bryonic cells.

Slide (7)
Experiment on mice and rats :

A) Adult neural stem cellsinjected in mice bone marrow produced ariety
of blood cells.

B) Stem cells from bone marrow of rat produced liver cells.

Ret : Hepatocytes from non hepatic adult stem cells . Nature 2000,
406 : 257.

C) Human bone marrow cells form kidney cells.
Ret : (Journal of pathology on line . internet Y ahoo 27/7/2001).

Research carriedby Imperial Cancer Research fund and Imperial College
of school of medicine (UK).

Slide (8)

STEM cellsfrom Embryos
1) Left over unused fertilized ovain fertility clinics.

Thousands of so called pre embryos are destroyed annually after passing
certain period in deep freeze (5 -10 years)
James Thomson 1998 established the first human stem cell line (inner cell
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mass) from those left over pre embryos.

2) Aborted fetuses:

Gearhart - Thomson cultured stem cells from donated aborted fetuses .
Slide (9) :

3) Cloning : somatic cell nuclear transfer (SCNT) :

The nucleus of a patiets somaatic cell is transferred into enucleated human
ovum , stimulating it to divide , and harvesting the resulting inner cell mass
i.e embryonic stem cells . New tissues or even organs could theoreticelly be
made with a perfect match .

Cloning for such a purpose is already under trial by Advanced Cell Tech-
nology of Worcester, Masschusetts.

Time magazine :July 23,2001 (p 24 - 29)

U.K. alowed Cloning for such purposes (February 2002)

Slide (10) :

4) Madeto order :

Tointionally fertilize a donated egg with a donated sperm .

and grow it specifically for the purpose of harvesting stem cells.

The Jones Institute in Virginia has already crossed the boundaries and de-
veloped human embryos to destoy them and obtem cells.

(Time magazine : July 23, 2001).

Slide (11):

The egg fertilized (in left over fertilitv clinics),or intentionally,
or cloned, is allowed to grow to blastula state (5 -7 days)

The inner cell massisthen removed cultured into different types of cells
e.g. nerve cells, liver cells, renals, cardiac cells or pancreatic islet cells etc...

The embryo must be dissolved end destroyed to obtain the primordial
inner cell mass, viz . : Destroying Human Lifein its early Beginnings.
Slide (12) :

Embryonic stem cell lines are antigenically different and can

cause gjection . Hence modulated and antigenically atered.

Dr .E. Synder and C. Freed :injected humen neural cells odtained

from 15 weeks aborted fetus into the ventricular system of the

brains of 3 monkeys still in utro. The human cells were incorporated

in the brains of the fetal monkeys. shared in its development and
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some remained in the ventricles of the brains of these monkeys for
future use.

(Ref :Science July 2001 . Internet :yahoo :Stem cells Research).
Slide (13) :

* The technique may pave the way to treat inborn brain diseasesin
utero or postnatally.

* prenatal Diagosis is becoming available in specialized centers and soon
will spread all over .

Slide (14) .

Moral and ethical issues

Research on adult stem cells :is accepted as does not interfere

with heman embryos .It can be used from the patient himself .culfure

the stem cells from bone marrow into whatever type of cells required and
then reintroduce them to the patient to cure his ailment

withom causing rejection and negating the need for immunosuppressive
therapy which is costly (US $5.000 annually) and hazardous

(many erious side side effects) .

Slide (15) :

Some scientists are somewhat skeptical of the versatility of adult

stem cells. It isaso more difficlt to produce large quantilites . and

they may lose their potency over time.

Experiments on mice and rats proved that adult neural stem cells
produces variety of blood cells, and stem cells from bone marrow

produced liver and kidney cells ,end human bone marrow cells produced
kidney cells.

Therefore , adult stem ce,lls are versatile and could be successfully uti-
lized .

Slide (16) :

Research on Embryonic Stem Cells:

A ) Refused and antaagonized by the Catholic church , its supporters and
many others.

They consider the human embryo as a person from the moment of concep-
tion . and destroying such embryo (which is essential to obtain the inner cell
massi.e. stem cells) is tantamount to homicide. Aborton is never allowed
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except in the rare instance where continuation of pregnancy will seriously
endanger the life and not the health of the expectant .

B ) The developmental view :

* Thereis agradation of the sanctity of the human embryo with develop-
ment . Rights and roles are gradually acquired ac the fetus, infant develops
sentience, conciousness end relationship justifying protection .

* Respect for human embryos emanate from the fact they represent the
beginning of human being .
Slide (18) :
*The left over embryos from 1.V.F. are not human beings .
They are usually destroyed after atime limit of freezig (5 -10 years) .

Similarly the use of aborted embryos and fetuses for other reasons (spo-
taeous , medically indicated or elective) is another accepted source ,of

human stem cells.

* However , intentionally conceiving an embryo (whether in vitro or in
utero ) in order to destroy it and use it as a source of human stem cells or

spare partsis an affront to humen dignity and is not accpted.

Slide (19) :

* Cloning (somatic cell nucleus transfer ) to develop a human embryo is
not accepted .

* Digtinction between the so called “therapeutic cloning “which will never

end in human being and “reproductive cloning “which mav end in full hu-
man being isfallaciousin thisregard .

The point is creating a human embryo to kill it later on. which is not ac-
cepted .

Slide (20) :

C) Themost liberal view : Will not consider the blastula (early pre em-
bryo) except as a bunch of cells that has no sanctity whetsoever .Hence

will allow research and destruction of such embryos to obtain embryonic
stem cells and will allow all the available ways to create such blastulae V1Z:

1) Left over embryo from IVF
2) Aborted embryos
3) Cloning




4) Made to order
Slide (21) :

The value of the stem cells to cure serious irremediabl e diseases ownides
any other discussion ,and saving thousands or millions of human lives prec-
edence over any other discussion invilving onlva bunch of cells.

Slide (22) :

ISLAMIC POINT OF VIEW REGARDING

STEM CELL RESEARCH

1) Adult stem cells: No problem

2) Embryonic stem cells : The human embryo has a sanctity from early

stages which gradually increase with development . The human embryo is
not a person except after ensoulment which is stated in the Hadith of Proph-
et Mohammed (PBUH) to occur at 120 days computed from the moment of
conception viz. fertilization. (equivalent to 19 weeks and one day from

Last Menstrua Period (LMP).

Slide (23) :

* |bn ALQaiyam in hisbook ATTIBIAN FI AKSAM ALQURAN saya
that the embryo and fetus before enoulment has the life of growth and nour-

ishment like a plant , but once the spirit is breathad in he acquires per-
ception and volition .i.e. becomes a person .

*Hence abortion after 120 daysis never allowed exceptfor saving the life
of the expectant mother (very rare occurrence) .

*Therapeutic Abortion with restrions is allowed .(4th resolution on abort-
ing congenital malformed fetus .1slamic Jurists council of 1slamic World
Lekkah , makarrama, 17th feb 1990 ).

Slides 24 -26:
Available Fatwas:

Islamic Figh Academy (International I1slamic Jurists)in its 6th conference
held in Jeddah 17 -23 Shaaban 1410 H / 14 - 20 March 1990 came with the
following resolution :

Resolution No 54 (5 /6 ) :Transplantation of Brain and Nerve cells:
1) Ifthe source of the cellsis suprarenal gland of the patient
himself ----> permissible.
2) Animal embryo cells----> permissible if the procedure isfeasible ,
likely successful and the problems of rejection solved .
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3) Human fetusin utero ----- > not allowed to kill it.

4) Aborted human fetus or embryo ----- > permitted if abortion was spon-
taneneous, or medically indicated .Viable fetus should be salvaged and
saved if possible. Taking cells or organs only after declaration of the death
of the fetus.

5) Cultured brain cells: The source should be from a permitted pro-
cedure

(asabove).

Slide (27) :

Resolution No 55 ( 6/ 6) (1990)

Regarding Left Over Fert Over Fertilied Eggs

1) Fertilize only the required number of eggs to be used in fertility treat-
ment , to avoid any excess of fertilized ova.

2) If in any instance there was an excess of fertilized eggs, then sueh egg .

should be left to die naturally . (It is not allowed to grow them into em-
bryos or use the m for research ) .

3) It is brohibited to use the fertilized eggs of awoman into another wom-
an. All precautions should be taken to avoid illegal pregnaney (Donation is
not allowed).

Slide (28) :
Resoluton 56 (7 / 60 1990)
Regarding utilization of Embryos as a source of organs::

1) It is not permissible to use human embryos as a source of organs and
tissues except if certain conditions are satisfied :viz . organs or tissues ob-
tained from spontaneous aborted fetus or legally aborted fetus (therapeutic

abortion) .
2) If thefetusis delivered viable ----> saveitslife . If it dies or. gans

and tissues can be obtained according to resolution 26 ( 1/4 ) of 1988 of
the Figh Academy .

Slide (29) :
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Figh council/llamie world | eague
Resolution 1, 15th session (Oet 31 -Nov 4 . 1998).
Makkah Al Mukarramah on Genetic Engineering
1) Reaffirmation of resolution no . 100/ 2 /D .10 passed by figh Couneil.
(OIC) renarding eloning .
2) Genetic Engineering may be used to cure or prevent diseas. or minimize
its harm, provided it did not cause greater harm in the process.

Genetic Engineering should not be employed to achieve evil or hosule ends,
or any thing that is prohibited by the Shariah.

-
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