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develop into several types of blood cells but no other types of cells- are 
one kind of mutipotent stem cells [5]. 

Advantages of Stem Cells

Human embryonic and adult stem cells each have advantages 
and disadvantages regarding potential use for cell-based regenerative 
therapies. Of course, adult and embryonic stem cells di�er in the number 
and type of di�erentiated cells types they can become. Embryonic stem 
cells can become all cell types of the body because they are pluripotent. 
Adult stem cells are generally limited to di�erentiating into di�erent 
cell types of their tissue of origin. However, some evidence suggests that 
adult stem cell plasticity may exist, increasing the number of cell types 
a given adult stem cell can become. Large numbers of embryonic stem 
cells can be relatively easily grown in culture, while adult stem cells are 
rare in mature tissues and methods for expanding their numbers in cell 
culture have not yet been worked out. �is is an important distinction, 
as large numbers of cells are needed for stem cell replacement therapies 
[5].

A potential advantage of using stem cells from an adult is that the 
patient's own cells could be expanded in culture and then reintroduced 
into the patient. �e use of the patient's own adult stem cells would 
mean that the cells would not be rejected by the immune system. �is 
represents a signi�cant advantage as immune rejection is a di�cult 
problem that can only be circumvented with immunosuppressive 
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expanding list of indications. Purging of stem cell transplants may 
become routine to reduce contamination with tumour cells. Reductions 
in the intensity of conditioning regimens for allogra�s will improve 
safety and increase applicability. Such transplants may be followed 
by higher relapse rates, but these will be o�set by use of gra� versus 
tumour e�ects by infusion of donor lymphocytes. Ongoing research 
programmes with potential clinical applications include development 
of vehicles for gene therapy, tumour speci�c vaccines, and radionuclide 
conditioning agents [25,26]. 

Although the signi�cant advancements in stem cell research have 
provided important information on stem cell biology and o�er great 
promise for developing novel successful stem cell-based medical 
treatments, further investigations appear to be necessary to translate 
the basic knowledge into clinical therapeutic applications in humans. 
Additional studies to optimize the experimental conditions for 
isolation, expansion, and di�erentiation of human stem/progenitor 
cells into speci�c di�erentiated cells in vitro, ex vivo, and in vivo, and 
more particularly for human ESCs, are essential before their possible 
use in treating human pathological disorders [27,28]. �e identi�cation 
of speci�c biomarkers to each type of adult stem/progenitor cells 
relative to their more committed and mature progeny is important 
for the characterization of their speci�c physiological functions. �e 
determination of temporal changes in extrinsic factors and specialized 
niches of adult stem cells may notably provide information on the 
sequence of molecular events that may be associated with each stage of 
development of a particular disease in humans [29,30]. 

Challenges of Stem Cell Research

Adult stem cells have been used therapeutically for years in the 
form of bone marrow transplants. Nevertheless, many technical 
challenges must still be overcome before stem cells can be used to treat 
a wide range of disorders. Examples are highlighted below. 

Supply

Stem cells can be taken from a variety of sources, including an 
embryo, a patient, a patient’s relative, or an established stem cell line. 
Each source presents unique challenges. Established cell lines may 
seem like the obvious choice, but some scientists are concerned that 
these cells have built up a lot of mutations as they have undergone 
thousands of divisions. 

Transplantation into the target area

�e delivery of stem cells to targeted tissues can be complex, 
especially if the tissues are deep inside the body. And once delivered, 
stem cells must “learn” to work with other cells. For instance, inserted 
cardiac cells must beat in unison with a patient’s heart cells to be 
e�ective. 

Prevention of rejection

Stem cells may be rejected if a patient’s body sees them as foreign. 
�is problem can remain even when certain identifying proteins 
are removed from the cells’ membranes. �e development of SCNT 
technology in humans could help solve this problem so that patients 
would not have to take drugs to suppress their immune system [31]. 

Suppression of tumor formation

By their very nature, stem cells remain undi�erentiated and 
continue to divide for long periods of time. When transplanted into an 

organism, many embryonic stem cells tend to form tumors. �is risk 
must be removed before they can be used therapeutically [32]. 

To summarize, the promise of stem cell therapies is an exciting one, 
but signi�cant technical hurdles remain that will only be overcome 
through years of intensive research. 

Ethical Issue of Stem Cell Research

Ethical challenges are not new to medicine and medical research. 
Stem cell research raises the concern that humans are "playing god". 
�is concern is particularly relevant when discussing the cloning of 
human embryos for research purposes. �ere is also the possibility of 
inadvertent germ-line (reproductive cells) manipulation, even with the 
use of adult stem cells [33]. Germ-line manipulation would result in 
the genetic modi�cation of the o�spring and would have a permanent 
impact on the human species [34,35].

As therapies are developed and commercialized, society will have 
to consider the ethical implications of not only science but also the 
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preventing the rejection of the donated cells by the immune system. In 
summary, much basic research lies ahead before application of a stem 
cell therapy to patients in a rigorous therapeutic manner is realized. 
However, mankind will surely bene�t enormously by conducting 
research in this important area.
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