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Stem cells are a hot issue. The reason for this extreme interest 
is the promise of regeneration. They are presently making 
big waves in life sciences research conferences, in ethical 

discussions, and also, already, in clinical trials. Unfortunately 
they have also already featured in news items relating to 

falsification of scientific results} 

treating the degenerative disorders 
which accumulate in us as we get 
older are a mixed team of talented 
transplant surgeons, replacing joints, 
livers, kidneys and hearts with plastic 
and metal mock-Ups or better still 
with donor organs, 

Despite the great skills of these 
surgeons, their job is limited by the 
quality, durability and lack of 
plasticity/healing of artificial 
implants and also by the scarcity and 
immune rejection of natural organs 
for donation, 

It is into this gap that the promise 
of stem cell therapy hopes to expand, 
Whilst the surgery mentioned above 
is a saving grace at present, I think 
we all hope for a day when it is 
largely irrelevant, As a comparison 
one can consider the relative 
obsoleteness of gastric ulcer surgery 
in the present milieu of endoscopy 
and the arsenal of anti-ulcer drugs, 

Stem cells - basic definitions 

So what are stem cells? 
Stem cells can be broadly defined 

in terms of their two most salient 
features - the capability to self­
replicate and the capability to 
differentiate into a wide range of 
derivative cell types , Both these 
features are necessary to make a stem 
cell and once a cell has these two 
features it shares the property of 
stem-ness, A cell of this nature must 
probably have the capability to 
perform a functionally polar or non­
symmetric division where one 
daughter cell will produce another 
stem cell whilst the other daughter 
cell is programmed to differentiate 
into a number of more mature cell 
types , An easy framework in which 
to understand the stem cell function 
is in tho bone marrow where a single 
stem cell can divide to produce a 
self-replica and another daughter 
cell which can divide to give rise to 
all the cell types found in blood, 

Basic research on stem cells has 

been ongoing since the 60s when 
Till and McCulloch first identified 
colony forming units in the spleen 
of irradiated transplanted mice, 

Different sources of Stem cells 

Stem cells are usually defined by 
the range of cells they can 
differentiate into and/or according 
to their source of origin, 

Thus one may talk about totipotent 
embryonal stem cells - these are the 
initial 8 cells in a morula (early 
embryo), each of which upon 
separation is theoretically capable of 
differentiating into a complete 
organism , In fact removal of one to 
two cells at this stage can be used 
to do genetic studies on an embryo 
pre-implantation2 (as in certain 
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recent cases of designer babies 
produced with the aim of providing 
a bone marrow donor for ill siblings). 
The ability to remove such cells 
without destroying/perturbing the 
remnant group of 6-7 cells 
contribute to the discussion about 
the origins of personhood and the 
possibility of deriving human 
embryonic stem cell lines from very 
early embryos. 

Following this, further cell divisions 
of the early embryo lead to a certain 
amount of differentiation with 
different cells forming the 
embryo blast which will give rise to 
the embryo and the trophoblast 
which will give rise to much of the 
placental tissue. 

Cells derived from the embryoblast 

are usually referred to as pluripotent 
since they can produce almost all 
tissues but would not be capable 
inherently of producing a complete 
conceptus and resultant human 
being3 This is the usual source of 
human embryonic stem cells. 

The more the embryo develops, the 
less the range of differentiation of 
its cells (with the exception of those 
cells destined to become germ cells); 
at this point , these cells are called 

multipotent stem cells and will 
differentiate into tissue specific stem 
cells. The natural function of these 
stem cells throughout embryonic 
development and adult life is to help 
replace cells lost by depletion or 
damage. 

Embryonic stem cells are thus 
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called because they are derived from 
the early embryo- the embryo blast. 
They can be kept proliferating in 
tissue culture without differentiation 
(usually under the influence of 
certain cytokines , particularly 
Leukaemia inhibitory factor)'. This 
'immortality' raises the possibility 
of small numbers of human 
embryonic stem cell lines being used 
to treat large number of patients 
over long periods of years. 

Stem cells with a limited 
pluripotency can be derived from 
human fetuses lost at different stages 
of pregnancy and may have been 
responsible for the partial success of 
fetal brain transplant surgery for 
Parkinsons'disease5• 

All other stem cell types commonly 
in discussion/study are known as 
adult stem cells, and here are usually 
named according to their source of 
origin - umbilical cord stem cells, 
bone marrow stem cells, neuronal 
stem cells , mesenchymal stem cells 
etc6.8J 
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