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Recently, there has been extremely active in the research of stem cell biology. Stem cells have excellent potential for being
the ultimate source of transplantable cefls for many different tissues. Researchers hope to use stem cells to repair or
replace diseased or damaged organs, leading to new treatments for human disorders that are currently incurable, including
diabetes, spinal cord injury and brain diseases.

There are primary sources of stem cells like embryonic stem cells and adult stem cells. Stem cells from embryos were
known to give rise to every type of cell. However, embryonic stem cells still have a lot of disadvantages. First, transplanted
cells sometimes grow into tumors. Second, the human embryonic stem cells that are available for research would be
rejected by a patient's immune system. Tissue-matched transplants could be made by either creating a bank of stem cells
from more human embryos, or by cloning a patient's DNA into existing stem cells to customize them. However, this is
laborious and ethically contentious. These problems could be overcome by using adult stem cells, taken from a patient, that
are treated to remove problems and then put back. Nevertheless, some researchers do not convince that adult stem cells
could, like embryonic ones, make every tissue type. Human stem cell research holds enormous potential for contributing to
our understanding of fundamental human biology. In this review, we discuss the recent progress in stem cell research and
the future therapeutic applications.
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stem cell contents

embryonic cell Spare embryos

stem cells can come from leftover embryos stored at fertility clinics that were not used by
couples to have children.

embryos are created in vitro fertilization (artificially in the lab) for the sole purpose of extracting

Special purpose embryos — :'sem cells.

Cloned embryos
cells.

Aborted fetuses
Umbilical cords

adult cell

Adult tissue or organs

Cadavers

embryos are cloned in labs using somatic nuclear transfer method in order to harvest their stem

stem cells are taken from fetuses in early development that have been aborted.
this after-childbirth tissue holds potential for research.

stem cells are obtained from the tissue or organs of living adults during surgery.

isolation and survival of neural progenitor cells from human post-mortem tissues (up to 20 hours

after death) has been reported and provides an additional source of human stem cells(14)
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Table 3. Examples of human ES cell differentiation culture conditions

Cell type Growth factors Reference
Insulin-producing None 33)
Cardiomyocytes None (46)
Cardiomyocytes None 47)
Cardiomyocytes 5-aza-dC (48, 49)
Neural precursors ) @3N
Neural precursors EGF, bFGF 36)
Hematopoietic None (35)

Endothelial None (50)

Trophoblast BMP4 (48, 49)

) FGF-2, insulin, transferrin, progesterone, putrescine, sodium selenite, heparin,
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Figure 1. The embryonic stem cells generated by this procedure
could be genetically corrected either by gene insertion or gene
replacement strategies. In the scheme, cells from a patient biopsy are
obtained and their nuclei transferred into enucleated oocytes. In a
second step, embryonic stem cells are generated and expanded stem
cells are subjected to genetic correction. Finally, genetically corrected
cells are differentiated toward the tissue of interest and then
transplanted into the patient (76).
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Figure 2. Adult stem cell plasticity. Adult stem cell plasticity has
been described as the unexpected potential of cells from bone
marrow, muscle or brain to give rise to cells of tissues other than
the tissue of origin. Examples include bone-marrow-derived cells or
even purified hematopoietic stem cells that can give rise to
endothelium, skeletal muscle, cardiac muscle or hepatocytes (8).
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Tissue Origin Newly formed tissue Reference
Bone marrow Brain(66, 67), Kidney, Skeletal muscle (64, 68) (69)
Mesenchymal/Stromal Brain, Bone, Fat, Heart(70, 71) (72-76)
Hematopoietic stemeell (sorted) Liver, Lung, Skin(77), Gastero-intestinal tract 65, 77, 78)
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(multipotent adult progenitor cells) Intestine, Kidney, Marrow, Blood, Skin

Brain Heart, Skeletal muscle Kidney, Stomach, Instestine, Liver, Blood (84-86)
Skeletal muscle Heart (87-89)
Liver Bile duct (90)
Skin Bone, Skeletal muscle 91)
Pancreas Ft, Brain, Muscle, Liver 92)
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