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The stem cell is the origin of an organism’s life
that has the potential to develop into many different
types of cells in life bodies. In many tissues stem cells
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 status or become another type of
cell with a more specialized function, such as a red
blood cell, renal cell, liver cell or a brain cell, etc.

Stem cells have two important characteristics: (1)
They are unspecialized cells capable of renewing
themselves through cell division; (2) Under certain
conditions they can be induced to become
differentiated adult cells with special functions, such
as to became renal cells or blood cells. In some organs,
such as the bone marrow, stem cells regularly divide
to repair and replace worn out or damaged tissues. In
other organs, however, such as the pancreas and the
heart, stem cells only divide under special conditions.
Stem cells can be used in the clinical medicine to treat
patients with a variety of diseases (Daar, 2003).
Serving as a repair system for the living body, the
stem cells can divide without limit to replenish other
cells as long as the living body is still alive. When a
stem cell divides, each new cell has the potential to
either remain a stem cell situation or become another
type of cell with a more specialized function, such as
arenal cell, a muscle cell, a red blood cell, a bone cell,
a nerve cell, or a brain cell. Stem cell research is a
typical and important topic of life science.

In 2003, it was found that fetal stem cells had the
ability to multiply without limit and never grow old
(Hawkes, 2003), which may make it possible to create
fetal stem cells from adult cells. The gene Nanog is a
regulator that controls the operation of many other
genes. It operates only in embryonic stem cells, which
are pluripotent. Nanog’s role is to maintain stem cells
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and to make them grow. Nanog is a master gene that
may make stem cells immortal.

Embryonic stem cells are key important in the
mammalian animal’s rorigin. Embryonic stem cells
can go on dividing forever. This means that a cultured
stem cell can be kept alive for transplantation into
patients where they will diversify into necessary cells.
For this to be possible, it needs to know how it is that
stem cells can either divide without limit, or choose
instead to differentiate into specialized cells. Nanog
appears to be the key. Nanog does not disappear in
adult cells, but it lies dormant, which is important for
the Nanog’s function. This means that if a way could
be found to reactivate it, adult cells could be
persuaded to become embryonic cells again. This
gives a hope to reverse life timeline — reverse life. The
next step is to work out how Nanog is switched on
and off. To achieve that it may be necessary to
continue working on embryonic stem cells and
watching the process as it happens.

Many diseases are caused by the death of cells
vital to the proper functioning of the organs. Heart
failure, for example, is often caused by damage of the
muscles caused by a blood clot. Stem cells injected
into the heart could recreate the heart muscle. Which
could be a powerful way for the clinical treatment.

Type 1 diabetes is caused by the destruction of
the pancreatic cells that make insulin. These
pancreatic cells might be obtained by stem cells.

Parkinson’s disease is caused by a loss of cells. In
animal experiments stem cells have been shown to
reduce symptoms of the Parkinson’s disease.

Some of the most notable findings are as follows:
(1) The organ-specific stem-cell growth and
differentiation are stimulated during the reparative
phase following transient injury; (2) The organs
contain resident marrow-derived stem cells, and their
differentiation potential may only be expressed during
repair; (3) The metamorphic mesenchyme contains


mailto:ma8080@gmail.com
http://www.sciencepub.net/stem

Stem Cell 2010;1(4)

http://www.sciencepub.net/stem

pluripotent and self-renewing stem cells; (4) The
epithelial-to-mesenchymal transition generates renal
fibroblasts, etc (Oliver, 2004).

Stem cell researches are developing very fast. As
an example in Korea, after the claims of the first
cloning of patient-specific stem cells using somatic
nuclear transfer as published in Science in 2004 and
2005, former Seoul National University Professor
Woo Suk Hwang became a national hero of Korea and
an international celebrity. His academic reputation
was down after January 11, 2006 when a nine-
member investigation panel at Seoul National
University reported that his data were intentionally
fabricated. In spite of these negative effectives from
both scientific and non-scientific communities, stem
cell research in Korea is bouncing back with better
focus and balance as evidenced below. First, the
Korean government has been reassuring by vowing to
continue to support stem cell research in Korea with a
long-term spending plan of $454 million over the next
10 years. This represents an even higher level of
funding than before the Hwang scandal. The second,
non-government sectors are also continuing to push
their plans to support stem cell science. The third,
despite concerns and unfounded worries, Korean
biologists are performing exceedingly well and
continue to publish their results in prestigious
international journals (Kwang-Soo Kim, 2007). Hot
research topics attract a lot of scholars and
governments pay attention a lot on the stem cell
studies, even created fakes.

Until recently, scientists primarily worked with
two kinds of stem cells from animals and humans:
embryonic stem cells and non-embryonic somatic or
adult stem cells. In 2006, it was made another
breakthrough by identifying conditions that would
allow some specialized adult cells to be
"reprogrammed" genetically to assume a stem cell-
like state, which is named induced pluripotent stem
cells (iPSCs). This is very important for the stem cell
researches.

In the 3- to 5-day-old embryo (blastocyst), the
inner cells give rise to the entire body of the organism,
including all of the many specialized cell types and
organs such as the egg, sperm,, renal, liver, skin, heart,
lung, etc.

Stem cells offer new potentials for treating
diseases such as diabetes, and heart disease. Adult
stem cells typically generate the cell types of the
tissue in which they reside. For example, a blood-
forming adult stem cell in the bone marrow normally
gives rise to the many types of blood cells.

References
1.  Baud L, Haymann JP, Bellocq A, Fouqueray B.
Contribution of stem cells to renal repair after

12

10.

11.

12.

13.

14.

15.

ischemia/reperfusion. Bull Acad Natl Med.
2005;189(4):635-43.

Bavister BD, Wolf DP, Brenner CA. Challenges
of primate embryonic stem cell research.
Cloning Stem Cells 2005;7(2):82-94.

Bernard Lo, Patricia Zettler, Marcelle 1. Cedars,
Elena Gates, Arnold R. Kriegstein, Michelle
Oberman, Renee Reijo Pera, Richard M.
Wagner, Mary T. Wuerth, Leslie E. Wolf, Keith
R. Yamamoto. A New Era in the Ethics of
Human Embryonic Stem Cell Research. Stem
Cells. http://www.StemCells.com.
http://stemcells.alphamedpress.org/cgi/reprint/20
05-0324v1.pdf. 2005.

Bhatt RI, Brown MD, Hart CA, Gilmore P,
Ramani VAC, George NJ, Clarke NW. Novel
method for the isolation and characterisation of
the putative prostatic stem cell. Cytometry A.
2003;54(2):89-99.

Cantley LG. Adult stem cells in the repair of the
injured renal tubule. Nat Clin Pract Nephrol.
2005;1(1):22-32.

Condorelli G, Peschle C. Stem cells for cardiac
repair: state of the art. Front Biosci
2005;10:3143-50.

Daar AS, Sheremeta L. The science of stem
cells: ethical, legal and social issues. Exp Clin
Transplant. 2003;1(2):139-46.

Duffield JS, Bonventre JV. Kidney tubular
epithelium is restored without replacement with
bone marrow-derived cells during repair after
ischemic injury. Kidney Int. 2005;68(5):1956-
61.

Duffield JS, Park KM, Hsiao LL, Kelley VR,
Scadden DT, Ichimura T, Bonventre JV.
Restoration of tubular epithelial cells during
repair of the postischemic kidney occurs
independently of bone marrow-derived stem
cells. J Clin Invest. 2005;115(7):1743-55.
Herrera MB, Bussolati B, Bruno S, Fonsato V,
Romanazzi GM, Camussi G. Mesenchymal stem
cells contribute to the renal repair of acute
tubular epithelial injury. Int J Mol Med.
2004;14(6):1035-41.

Hishikawa K, Fujita T. Stem cells and kidney
disease. Hypertens Res. 2006;29(10):745-9.
http://stemcells.nih.gov/staticresources/research/
protocols/BresaGen hESC manual 2.1.pdf
Humphreys BD, Duffield JD, Bonventre JV.
Renal stem cells in recovery from acute kidney
injury. Minerva Urol Nefrol. 2006;58(1):13-21.
Kashofer K, Bonnet D. Gene Therapy Progress
and Prospects: Stem cell plasticity. Gene Ther.
2005 (Epub ahead of print).
Kimberly  Kasow. OPBMT?2
Allogeneic Hematopoietic Stem

Protocol:
Cell


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Baud+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Haymann+JP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bellocq+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Fouqueray+B%22%5BAuthor%5D
http://www.stemcells.com/
http://stemcells.alphamedpress.org/cgi/reprint/2005-0324v1.pdf
http://stemcells.alphamedpress.org/cgi/reprint/2005-0324v1.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Cantley+LG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Duffield+JS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bonventre+JV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Duffield+JS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Park+KM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Hsiao+LL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Kelley+VR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Scadden+DT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Ichimura+T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bonventre+JV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Herrera+MB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bussolati+B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bruno+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Fonsato+V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Romanazzi+GM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Camussi+G%22%5BAuthor%5D
http://stemcells.nih.gov/staticresources/research/protocols/BresaGen_hESC_manual_2.1.pdf
http://stemcells.nih.gov/staticresources/research/protocols/BresaGen_hESC_manual_2.1.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Humphreys+BD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Duffield+JD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Bonventre+JV%22%5BAuthor%5D

Stem Cell 2010;1(4)

http://www.sciencepub.net/stem

16.

17.

18.

19.

20.
21.

22.

23.

24.

Transplantation for Children Affected with
Malignant Osteopetrosis - A Pilot Study.
http://www.stjude.org/protocols/0,2881.450_233
1_17072,00.html. 2007.

Kwang-Soo Kim. Stem cell research continues in
Korea beyond the Hwang scandal. Stem Cells.
http://www.StemCells.com.
http://stemcells.alphamedpress.org/cgi/reprint/20
07-0089v1.pdf. 2007.

Lin F, Cordes K, Li L, Hood L, Couser WG,
Shankland SJ, Igarashi P. Hematopoietic stem
cells contribute to the regeneration of renal
tubules after renal ischemia-reperfusion injury in
mice. J] Am Soc Nephrol. 2003;14(5):1188-99.
Lin F. Stem cells in kidney regeneration
following acute renal injury. Pediatr Res.
2006;59(4 Pt 2):74R-8R.

Ma H. Technique of Animal Clone. Nature and
Science 2004;2(1):29-35.

Mitalipova et al. Stem Cells. 2003;21(5):521-6.
Morigi M, Benigni A, Remuzzi G, Imberti B.
The regenerative potential of stem cells in acute
renal failure. Cell Transplant. 2006;15 Suppl
1:S111-7.

Nigel Hawkes. Scientists find the secret of
eternal life for stem cells.
http://www.timesonline.co.uk/tol/news/uk/article
1137674.ece

Oliver JA. Adult renal stem cells and renal
repair. Curr Opin  Nephrol Hypertens.
2004;13(1):17-22.

Paul Woodard. SCDHAP Protocol: ematopoietic
Stem Cell Transplantation (HSCT) for Patients

12/22/2009

13

25.

26.

27.

28.

29.

with Sickle Cell Disease and Prior Stroke or
Abnormal Transcranial Doppler Ultrasound
(TCD) using Reduced Conditioning and T-Cell-
Depleted Hematopoietic Stem Cells from
Partially Matched Family Donors - Phase I
Study.
http://www.stjude.org/protocols/0,2081.450_232
7_18472.00.html. 2007.

Renee Madden. SCT521 (COG # ASCTO0521)
Protocol: Soluble Tumor Necrosis Factor
Receptor: Enbrel (Etanercept) for the Treatment
of Acute Non-Infectious Pulmonary Dysfunction
(Idiopathic Pneumonia Syndrome) Following
Allogeneic ~ Stem  Cell  Transplantation.
http://www.stjude.org/protocols/0,2881.450_233
3_5873.,00.html. 2007.

Stedman's Medical Dictionary. The American
Heritage®. Houghton Mifflin  Company.
http://dictionary.reference.com/search?q=stem%
20cell. 2002.

Williams D. Stem cells in medical techonology.
Med Device Technol 2005;16(3):9-11.

Wing Leung. INFT2 Protocol: HLA -
Nonidentical Stem Cell and Natural Killer Cell
Transplantation for Children Less than 2 Years
of Age with Hematologic Malignancies.
http://www.stjude.org/protocols/0,2881,450 233
0_11129,00.html. 2007.

Yamashita S, Maeshima A, Nojima Y.
Involvement of renal progenitor tubular cells in
epithelial-to-mesenchymal transition in fibrotic
rat  kidneys. J Am  Soc  Nephrol.
2005;16(7):2044-51.



http://www.stjude.org/protocols/0,2881,450_2331_17072,00.html
http://www.stjude.org/protocols/0,2881,450_2331_17072,00.html
http://www.stemcells.com/
http://stemcells.alphamedpress.org/cgi/reprint/2007-0089v1.pdf
http://stemcells.alphamedpress.org/cgi/reprint/2007-0089v1.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Lin+F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Cordes+K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Li+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Hood+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Couser+WG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Shankland+SJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Igarashi+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Lin+F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Morigi+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Benigni+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Remuzzi+G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Imberti+B%22%5BAuthor%5D
http://www.timesonline.co.uk/tol/news/uk/article1137674.ece
http://www.timesonline.co.uk/tol/news/uk/article1137674.ece
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Oliver+JA%22%5BAuthor%5D
http://www.stjude.org/protocols/0,2081,450_2327_18472,00.html
http://www.stjude.org/protocols/0,2081,450_2327_18472,00.html
http://www.stjude.org/protocols/0,2881,450_2333_5873,00.html
http://www.stjude.org/protocols/0,2881,450_2333_5873,00.html
http://dictionary.reference.com/search?q=stem%20cell
http://dictionary.reference.com/search?q=stem%20cell
http://www.stjude.org/protocols/0,2881,450_2330_11129,00.html
http://www.stjude.org/protocols/0,2881,450_2330_11129,00.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Yamashita+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Maeshima+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Nojima+Y%22%5BAuthor%5D

	15. Kimberly Kasow. OPBMT2 Protocol: Allogeneic Hematopoietic Stem Cell Transplantation for Children Affected with Malignant Osteopetrosis - A Pilot Study. http://www.stjude.org/protocols/0,2881,450_2331_17072,00.html. 2007.
	24. Paul Woodard. SCDHAP Protocol: ematopoietic Stem Cell Transplantation (HSCT) for Patients with Sickle Cell Disease and Prior Stroke or Abnormal Transcranial Doppler Ultrasound (TCD) using Reduced Conditioning and T-Cell-Depleted Hematopoietic Stem Cells from Partially Matched Family Donors - Phase I Study. http://www.stjude.org/protocols/0,2081,450_2327_18472,00.html. 2007.

