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Stem cells have the remarkable potential to develop into many different cell types in the body
during early life and growth. In addition, in many tissues they serve as a sort of internal repair
system, dividing essentially without limit to replenish other cells as long as the person or animal
is still alive. When a stem cell divides, each new cell has the potential either to remain a stem
cell or become another type of cell with a more specialized function, such as a muscle cell, a red
blood cell, or a brain cell.
Stem cells are a class of undifferentiated cells that are able to differentiate into specialized cell
types. These cells are distinguished from other cell types by two important characteristics. First,
they are unspecialized cells capable of renewing themselves through cell division, sometimes
after long periods of inactivity. Second, under certain physiologic or experimental conditions,
they can be induced to become tissue- or organ-specific cells with special functions.
Commonly, stem cells come from two main sources:


Embryonic stem cells (Embryos formed during the blastocyst phase of embryological
development) and



Adult stem cells (Adult tissue).

Both types are generally characterized by their potency, or potential to differentiate into different
cell types (such as skin, muscle, bone, etc.).
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Potency definitions
The potential to differentiate into different cell types.


Totipotent stem cells can differentiate into embryonic and extra embryonic cell types.
Such cells can form a complete organism. These cells are produced from the fusion of an
egg and sperm cell. Cells produced by the first few divisions of the fertilized egg are also
totipotent.



Pluripotent stem cells are the descendants of totipotent cells and can differentiate into
nearly all cells, i.e. cells derived from any of the three germ layers.



Multipotent stem cells can differentiate into a number of cells, but only those of a closely
related family of cells.



Oligopotent stem cells can differentiate into only a few cells.



Unipotent cells can produce only one cell type, their own type.

Stem cells research
Scientists and researchers are interested in stem cells for several reasons. Although stem cells do
not serve any one function, many have the capacity to serve any function after they are instructed
to specialize. Every cell in the body, for example, is derived from first few stem cells formed in
the early stages of embryological development. Therefore, stem cells extracted from embryos
can be induced to become any desired cell type. This property makes stem cells powerful enough
to regenerate damaged tissue under the right conditions.
Stem Cell Therapies
When an organ is degenerating, the cells are breaking down and losing their ability to function.
Stem cell therapy is an amazing modern medical advancement that goes straight to the source of
the problem—damage on the cellular level. Stem cell therapy is a procedure by which damaged,
diseased, or malfunctioning cells anywhere in the body are replaced by introducing healthy stem
cells to that area of the body. Stem cell therapy is a promising treatment for all kinds of
degenerative diseases because of the stem cells’ regenerative abilities.
Organ and tissue regeneration
Tissue regeneration is probably the most important possible application of stem cell research.
Currently, organs must be donated and transplanted, but the demand for organs far exceeds
supply. Stem cells could potentially be used to grow a particular type of tissue or organ if
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directed to differentiate in a certain way. Stem cells that lie just beneath the skin, for example,
have been used to engineer new skin tissue that can be grafted on to burn victims.
Brain disease treatment
Additionally, replacement cells and tissues may be used to treat brain disease such as Parkinson's
and Alzheimer's by replenishing damaged tissue, bringing back the specialized brain cells that
keep unneeded muscles from moving. Embryonic stem cells have recently been directed to
differentiate into these types of cells, and so treatments are promising.
Cell deficiency therapy
Healthy heart cells developed in a laboratory may one day be transplanted into patients with
heart disease, repopulating the heart with healthy tissue. Similarly, people with type I diabetes
may receive pancreatic cells to replace the insulin-producing cells that have been lost or
destroyed by the patient's own immune system. The only current therapy is a pancreatic
transplant, and it is unlikely to occur due to a small supply of pancreases available for transplant.
Blood disease treatments
Adult hematopoietic stem cells found in blood and bone marrow have been used for years to treat
diseases such as leukemia, sickle cell anemia, and other immune deficiencies. These cells are
capable of producing all blood cell types, such as red blood cells that carry oxygen to white
blood cells that fight disease. Difficulties arise in the extraction of these cells through the use of
invasive bone marrow transplants. However hematopoietic stem cells have also been found in the
umbilical cord and placenta. This has led some scientists to call for an umbilical cord blood bank
to make these powerful cells more easily obtainable and to decrease the chances of a body's
rejecting therapy.
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