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Abstract: The definition of stem cell is “an unspecialized cell that gives rise to a specific specialized cell, such as a 
blood cell”. Stem Cell is the original of life. All cells come from stem cells. 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 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. This material collects some literatures on stem cell 
debate.  
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Debates on Stem Cell Research 

There are a lot of debates on the stem cell 
research. Stem cell research is a high-tech question 
and the people involved in this rebates should have 
certain scientific knowledge on the stem cell. It is OK 
for the politicians or religionists to show their 
opinions on any topic they are interested in, but not 
suitable for them to make decisions (or make laws) 
that will significantly influence the scientific research 
as this field the politicians or religionists are not 
specialized. Such as, it is not suitable for the 
American President George W. Bush to show the 
power in the stem cell research. It is scientists’ job. 
When politics and science collide, science should do 
scientific way, rather political way. Major ethical and 
scientific debates surround the potential of stem cells 
to radically alter therapies in health care (Williams, 
2005).  

The most important thing is to produce more stem 
cells. Stem cells come from stem cells. What we need 
is to find the method to produce plenty stem cells by 
stem cells. We need to culture stem cells and let stem 
cells divide in the cultured condition, but not 
differentiate.  

How to create more stem cells? One way is to 
culture stem cells in vitro and divide the cultured stem 
cells. This is good and efficient, but the technique is 
difficult. The second possibility is to clone a baby and 
use the stem cells of the baby before the birth. For the 
second choice, the technique is OK, but some legal 
and moral (ethic) problems created. This is related to 
how to definite an alive human body. Is an embryo an 
alive human? Or only the after the birth she/she can be 
considered as an alive human body? If only after the 
birth, it could be no problem to use the cells 
(including stem cells) and tissues and organs of the 
embryos for the alive human.   

 The best way to keep life longer is to keep 
the cell live longer. However, it is not easy to get this.  
 If under the strict control, we can use the 
clone cell to create an embryo and produce tissues and 
organs by this embryo, then used for the donator to 
treat his/her disease. This will be benefit for the 
people. But, the legal and ethic are still problem.  

Dr. Karim Nayernia, an Iranian biomedical 
scientist, made the mouse embryonic stem cells 
become sperm producing cells and then used the 
sperm to create healthy baby mice in 2006.   
Stem cells exist in all multicellular organisms, which 
can divide through mitosis to produce more stem cells 
(offring stem cells) for self-renew, and differentiate 
into diverse specialized cell types for the replacement 
of the died cells in the living body. Two broad types 
of stem cells exist in mammals: embryonic stem cells 
and adult stem cells. The embryonic stem cells are 
isolated from the inner cell mass of blastocysts and 
the adult stem cells exist in various tissues. Stem cells 
and progenitor cells play the funcltion to repair the 
damaged body and to replenish adult tissues. In the 
embryo part of the stem cells differentiate into all the 
specialized cells and the other part of the stem cells 
maintain the normal turnover of regenerative organs, 
such as blood, skin, or intestinal tissues. 
 
Important events on stem cell research  
 1908: The term "stem cell" was proposed for 

scientific use by the Russian histologist 
Alexander Maksimov (1874–1928) at congress 
of hematologic society in Berlin. It postulated 
existence of haematopoietic stem cells. 

 1960s: Joseph Altman and Gopal Das present 
scientific evidence of adult neurogenesis, 
ongoing stem cell activity in the brain; their 
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reports contradict Cajal's "no new neurons" 
dogma and are largely ignored. 

 1963: McCulloch and Till illustrate the presence 
of self-renewing cells in mouse bone marrow. 

 1968: Bone marrow transplant between two 
siblings successfully treats SCID. 

 1978: Haematopoietic stem cells are discovered 
in human cord blood. 

 1981: Mouse embryonic stem cells are derived 
from the inner cell mass by scientists Martin 
Evans, Matthew Kaufman, and Gail R. Martin. 
Gail Martin is attributed for coining the term 
"Embryonic Stem Cell". 

 1992: Neural stem cells are cultured in vitro as 
neurospheres. 

 1995: Dr. B.G. Matapurkar pioneers in adult 
stem-cell research with clinical utilization of 
research in the body and neo-regeneration of 
tissues and organs in the body. Received 
International Patent from US Patent Office 
(USA) in 2001 (effective from 1995). Clinical 
utilization in human body also demonstrated and 
patented in 60 patients (World Journal of 
Surgery-1999 and 1991]). 

 1997: Dr. B.G. Matapurkar's surgical technique 
on regeneration of tissues and organs gets 
published in textbook of Rodney Maingot's 
Abdominal Operations (USA). Regeneration of 
faellopian tube and uterus published in Textbook 
of Gynaecology, JP Publishers, edited by Dr. S. 
Salhan in 2010. 

 1997: Leukemia is shown to originate from a 
haematopoietic stem cell, the first direct 
evidence for cancer stem cells. 

 1998: James Thomson and coworkers derive the 
first human embryonic stem cell line at the 
University of Wisconsin–Madison.  

 1998: John Gearhart (Johns Hopkins University) 
extracted germ cells from fetal gonadal tissue 
(primordial germ cells) before developing 
pluripotent stem cell lines from the original 
extract. 

 2000s: Several reports of adult stem cell 
plasticity are published. 

 2001: Scientists at Advanced Cell Technology 
clone first early (four- to six-cell stage) human 
embryos for the purpose of generating 
embryonic stem cells.  

 2003: Dr. Songtao Shi of NIH discovers new 
source of adult stem cells in children's primary 
teeth.  

 2004–2005: Korean researcher Hwang Woo-Suk 
claims to have created several human embryonic 
stem cell lines from unfertilised human oocytes. 
The lines were later shown to be fabricated. 

 2005: Researchers at Kingston University in 
England claim to have discovered a third 
category of stem cell, dubbed cord-blood-
derived embryonic-like stem cells (CBEs), 
derived from umbilical cord blood. The group 
claims these cells are able to differentiate into 
more types of tissue than adult stem cells. 

 2005: Researchers at UC Irvine's Reeve-Irvine 
Research Center are able to partially restore the 
ability of rats with paralyzed spines to walk 
through the injection of human neural stem cells.  

 April 2006 Scientists at the University of Illinois 
at Chicago identified novel stem cells from the 
umbilical cord blood with embryonic and 
hematopoietic characteristics.  

 August 2006: Mouse Induced pluripotent stem 
cells: the journal Cell publishes Kazutoshi 
Takahashi and Shinya Yamanaka.  

 November 2006: Yong Zhao et al. revealed the 
immune regulation of T lymphocytes by Cord 
Blood-Derived Multipotent Stem Cells (CB-
SCs).  

 October 2006: Scientists at Newcastle University 
in England create the first ever artificial liver 
cells using umbilical cord blood stem cells.[81][82] 

 January 2007: Scientists at Wake Forest 
University led by Dr. Anthony Atala and 
Harvard University report discovery of a new 
type of stem cell in amniotic fluid. This may 
potentially provide an alternative to embryonic 
stem cells for use in research and therapy.  

 June 2007: Research reported by three different 
groups shows that normal skin cells can be 
reprogrammed to an embryonic state in mice. In 
the same month, scientist Shoukhrat Mitalipov 
reports the first successful creation of a primate 
stem cell line through somatic cell nuclear 
transfer  

 October 2007: Mario Capecchi, Martin Evans, 
and Oliver Smithies win the 2007 Nobel Prize 
for Physiology or Medicine for their work on 
embryonic stem cells from mice using gene 
targeting strategies producing genetically 
engineered mice (known as knockout mice) for 
gene research.  

 November 2007: Human induced pluripotent 
stem cells: Two similar papers released by their 
respective journals prior to formal publication: in 
Cell by Kazutoshi Takahashi and Shinya 
Yamanaka, "Induction of pluripotent stem cells 
from adult human fibroblasts by defined factors", 
and in Science by Junying Yu, et al., from the 
research group of James Thomson, "Induced 
pluripotent stem cell lines derived from human 
somatic cells": pluripotent stem cells generated 
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from mature human fibroblasts. It is possible 
now to produce a stem cell from almost any 
other human cell instead of using embryos as 
needed previously, albeit the risk of 
tumorigenesis due to c-myc and retroviral gene 
transfer remains to be determined. 

 January 2008: Robert Lanza and colleagues at 
Advanced Cell Technology and UCSF create the 
first human embryonic stem cells without 
destruction of the embryo 

 January 2008: Development of human cloned 
blastocysts following somatic cell nuclear 
transfer with adult fibroblasts 

 February 2008: Generation of pluripotent stem 
cells from adult mouse liver and stomach: these 
iPS cells seem to be more similar to embryonic 
stem cells than the previously developed iPS 
cells and not tumorigenic, moreover genes that 
are required for iPS cells do not need to be 
inserted into specific sites, which encourages the 
development of non-viral reprogramming 
techniques.[92] 

 March 2008-The first published study of 
successful cartilage regeneration in the human 
knee using autologous adult mesenchymal stem 
cells is published by clinicians from 
Regenerative Sciences 

 October 2008: Sabine Conrad and colleagues at 
Tübingen, Germany generate pluripotent stem 
cells from spermatogonial cells of adult human 
testis by culturing the cells in vitro under 
leukemia inhibitory factor (LIF) 
supplementation.  

 October 30 2008: Embryonic-like stem cells 
from a single human hair.  

 January 2009: Yong Zhao and colleagues 
confirmed the reversal of autoimmune-caused 
type 1 diabetes by Cord Blood-Derived 
Multipotent Stem Cells (CB-SCs) in an animal 
experiment.  

 March 1 2009: Andras Nagy, Keisuke Kaji, et al. 
discover a way to produce embryonic-like stem 
cells from normal adult cells by using a novel 
"wrapping" procedure to deliver specific genes 
to adult cells to reprogram them into stem cells 
without the risks of using a virus to make the 
change. The use of electroporation is said to 
allow for the temporary insertion of genes into 
the cell.  

 May 28 2009 Kim et al. announced that they had 
devised a way to manipulate skin cells to create 
patient specific "induced pluripotent stem cells" 
(iPS), claiming it to be the 'ultimate stem cell 
solution'.  

 October 11 2010 First trial of embryonic stem 
cells in humans.  

 October 25 2010: Ishikawa et al. write in the 
Journal of Experimental Medicine that research 
shows that transplanted cells that contain their 
new host's nuclear DNA could still be rejected 
by the invidual's immune system due to foreign 
mitochondrial DNA. Tissues made from a 
person's stem cells could therefore be rejected, 
because mitochondrial genomes tend to 
accumulate mutations.  

 2011: Israeli scientist Inbar Friedrich Ben-Nun 
led a team which produced the first stem cells 
from endangered species, a breakthrough that 
could save animals in danger of extinction.  

 January 2012: The human clinical trial of 
treating type 1 diabetes with lymphocyte 
modification using Cord Blood-Derived 
Multipotent Stem Cells (CB-SCs) achieved an 
improvement of C-peptide levels, reduced the 
median glycated hemoglobin A1C (HbA1c) 
values, and decreased the median daily dose of 
insulin in both human patient groups with and 
without residual beta cell function. Yong Zhao's 
Stem Cell Educator Therapy appears "so simple 
and so safe" 

 October 2012: Positions of nucleosomes in 
mouse embryonic stem cells and the changes in 
their positions during differentiation to neural 
progenitor cells and embryonic fibroblasts are 
determined with single-nucleotide resolution.  

 2012: Katsuhiko Hayashi et al. reported in the 
Journal Science that they used mouse skin cells 
to create stem cells and then used these stem 
cells to create mouse eggs. These eggs were then 
fertilized and produced healthy baby offspring. 
These latter mice were able to have their own 
babies.  
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advancement of medicine. These alternative sources 
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conflict mirrors earlier battles, extending over 150 
years, between those implementing inoculation and 
vaccination to protect against smallpox and those who 
felt this to be unethical for religious reasons. For the 
many individuals who might benefit from the 
potential of stem cell medicine, such prolonged debate 
is unacceptable. In this review, conflicts in this debate 
are examined by holding opponents of embryonic 

stem cell (ESC) research to the standards applied to 
the science. The challenge of identifying optimal cells 
for tissue repair is juxtaposed with misrepresentations 
of stem cell science by those opposed to ESC 
research. Absolutist views on ethics are juxtaposed 
with examples of the bad science and unethical acts 
that occur when dogmatic religious filters and 
definitions of human-ness are forced upon scientific 
discussions. Finally, after considering how opponents 
of ESC research may, ironically, enhance commercial 
demand for cells derived from fetuses aborted for 
personal reasons of the mother, 10 proposals are 
offered that would--if followed by all participants in 
this debate--produce more ethically balanced 
discussions and a more comprehensive body of data 
from which evidence-based conclusions can be drawn. 
 
Perry, D. (2000). "Patients' voices: the powerful sound 
in the stem cell debate." Science 287(5457): 1423. 
 Millions of patients may benefit from the 
applications of stem cell research, although there is 
disagreement about whether public funds should be 
used to develop the science. Patients have been key to 
winning political support. Acting as advocates, they 
have contended that public investment will speed the 
research and bring accountability to biomedical 
technology. A political dispute about the new 
research, which holds the potential for cures to 
devastating diseases and to foster healthy aging, 
shows the need to respect public sensibilities and to 
court public approval, as well as the importance of 
involving patients in debates where the methods of 
biomedical discoveries and ethical beliefs collide. 
 
Scott, C. T. and R. A. Reijo Pera (2008). "The road to 
pluripotence: the research response to the embryonic 
stem cell debate." Hum Mol Genet 17(R1): R3-9. 
 The controversies surrounding embryonic 
stem cell research have prompted scientists to invent 
beyond restrictive national policy and moral concerns. 
The impetus behind these reports comes from 
different sources, including individually held moral 
beliefs, societal pressures and resource constraints, 
both biological and financial. Along with other 
contributions to public policy such as advocacy or 
public testimony, experimentation and scientific 
curiosity are perhaps more natural responses scientists 
use to surmount impediments to research. In a 
research context, we review the history of the first 
stem cell discoveries, and describe scientific efforts 
leading up to recent reports of pluripotent lines made 
without the use of human embryos and eggs. We 
argue that despite the promise of these new lines, we 
must not lose sight of fundamental questions 
remaining at the frontiers of embryology and early 
human development. The answers to these questions 
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will impact studies of genetics, cell biology and 
diseases such as cancer, autoimmunity and disorders 
of development. Human embryonic stem cell research 
is barely a decade old. The recent pace of discovery--
in spite of federal restrictions--is testament to the 
potential of these cells to uncover some of biology's 
most intractable mysteries. 
 
Sherley, J. L. (2008). "The importance of valid 
disclosures in the human embryonic stem cell research 
debate." Cell Prolif 41 Suppl 1: 57-64. 
 Misinformation erodes the legitimacy of any 
public debate. Since the start of human embryonic 
stem cell research deliberations in the USA, 
misinformation concerning the nature of human 
embryos, their availability for research, and the 
potential for using them to develop new medical 
therapies have been widespread and persistent. Basic 
facts, well understood by physicians and biologists, 
have been so misstated and misrepresented in the 
news media and political speeches that the general 
public has been put in a state of constant uncertainty. 
The solution to the present troubling condition is 
better education in the form of diligent, honest, and 
complete scientific disclosure by responsible scientists 
and physicians; and more care given to accurate 
reporting by news media. Several key aspects of 
newly emerging embryonic and non-embryonic stem 
cell technologies are defined and discussed as they 
relate to the debate over the use of human embryos for 
medical research. An important topic for 
consideration is how to disclose with clarity the 
scientific basis for human embryonic life. Thereafter, 
failings in proposed technologies for developing new 
therapies with human embryonic stem cells, that have 
been grossly under-reported, are examined. Finally, 
properties of adult stem cells are presented in 
contradistinction to embryonic stem cells, both in 
terms of adult stem cells as a scientifically better 
alternative to embryonic stem cells and in terms of the 
technological challenges that must be overcome to 
realize the potential of adult stem cells for new 
medical therapies. 
 
Simonstein, F. (2008). "Embryonic stem cells: the 
disagreement debate and embryonic stem cell research 
in Israel." J Med Ethics 34(10): 732-4. 
 While some people claim that the present 
disagreement over embryonic stem (ES) cell research 
cannot be resolved, others argue that developing 
transparency and trust are key elements that could 
resolve the existing disagreements over such research. 
This paper reveals that transparency is not necessarily 
a requirement for advancing ES cell research, since in 
Israel, for instance, there is (almost) no transparency, 
and research nevertheless flourishes. Moreover, trust 

is not independent of cultural values and religious 
beliefs. Because of these beliefs, the environment in 
Israel for ES cell research has been pragmatic and 
liberal. The Israeli case illustrates the key role that 
culture and religion can play in biomedical research; it 
also suggests that as far as cultural values or religious 
beliefs of people in Western countries strongly oppose 
research on embryonic tissue, it would be very 
difficult, if not impossible, to overcome the 
disagreements. 
 
Sitko, B. J. (2002). "Reconstructing the stem cell 
debate." Princet J Bioeth 5: 92-104. 
 Human embryonic stem cells have been a 
major topic in science, medicine, and religion since 
their discovery in 1998. However, due to the complex 
discourse and rhetoric of scientific language, debate 
has remained within the professional realm via "expert 
bioethics." Using the tenets of pragmatism, the author 
examines the need to move the debate to society as a 
whole and disentangle the stem cell debate from the 
ideologies of the human cloning and abortion debates. 
Opening this issue to a societal debate will advance 
societal growth, resulting in informed decisions on 
moral issues, funding, or regulation associated with 
hES cell research. 
 
Spyridonidis, A., R. Zeiser, et al. (2005). "Stem cell 
plasticity: the debate begins to clarify." Stem Cell Rev 
1(1): 37-43. 
 The stem cell story begins with the 
recognition of the regenerative powers of the head of 
the Lernean Hydra and the human liver (Prometheus) 
by the ancient Greeks. In modern times, the adult 
human stem cell has been epitomized by the 
hematopoietic stem cell in the bone marrow. More 
recently, bone marrow derived cells were reported to 
contribute to nonhematopoietic organs, suggesting a 
level of plasticity not previously expected. However, 
other reports failed to repeat some of these results, 
resulting in a heated debate on the plasticity of adult 
stem cells that has crossed over into the public domain 
and become a matter of political impact on the use of 
embryonic vs adult stem cells for organ regeneration 
or gene therapy. This review discusses the current 
status of the "plasticity" debate and presents existing 
data on detection methodology, underlying 
mechanisms, physiological implications, and clinical 
significance. 
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