26 ( Y(S&S)

(Stem cell)
,2012

(John B « Gurdon)

(Shinya Yamanaka) ,




ESC

. (D

ESC

[1]

3 (2)

3 1 2013

(Embryonic stem cell, ESC) ;

b

(Adult stem cell) .

27



28 ( Y(S&S)

[3] ;
s [4]
B 2006
cells,iPSc)
) {PSc
ESC ,
, iPSc
c-Myc [61iPSc

b

(Mesenchymal stem cell , MSC)

. MSC N
(GVHD) . \ N
[7.8],
, MSC 1 I .0
3.
[10]

’

(Induced pluripotent stem

, 1PSc
R 1PSc
. 70
, MSC
NI .
MSC
[9]

) 75%3



3 1 2013 29
s 1300 s 2% . 1o%t, 2012
12, ClinicalTrials. gov
460 258
20, 19 163 (
D )
, 2010
(FDA)
;2012 5 (Osiris
Therapeutic, Inc.) Prochymal
s (GVHD),
1
0 1 1/2 2 2/3 3 4
0 3 8 1 0 1 2 5
0 0 0 2 0 0 0 17
2 26 40 26 4 2 0 14
0 7 32 8 0 2 0 2
1 16 31 24 3 3 0 15
0 23 22 23 5 11 17 59

= stem cell, embryonic stem cell, induced pluripotent stem cell,

mesenchymal stem cell (www. ClinicalTrials. gov,2008 2012

12

)



30 ( Y(S&S)

Y
1.
s . 1998
14 “ ”» R
(Warnock Committee)
14 R ,
s [12]
, (IVE)
(Somatic cell nuclear
transfer, SCNT)



3 1 2013

300 ; s
[13]
2013 1 22 { » ,
. (George Church)
s 3.3
ES iPSc “ 7

s #2012

31



32

1.
2007 «
(ISSCR)
2009 2 18
27 9 «
2010 1

o

»(S&S)

§

(

I

(

)

38

[14]

o

2008

123
Y

”»

o

2009



3 1 2013 33
o 2003 12 <<
), o
, 2009
(ISCF) , «
”’40
o 4 >>[15.16]’
, 2011 8
,2011 10
’ > . 2009
52 ¢ )
’ . 2011
12 16 ¢
), ,
’ € ( )«
( )Y«
( ) 2012 9

b



34

(

Y(S&S)



3 1 2013 3%

(FDA) ,

[1]Volarevic V, Erceg S, Bhattacharya S. S, et al. Stem cell based therapy for spinal
cord injury. Cell Transplant, 2012, 3:42—53.

[2]Doi D, Morizane A, Kikuchi T, et al. Prolonged maturation culture favors a reduc-
tion in the tumorigenicity and the dopaminergic function of human ESC-derived neural
cells in a primate model of Parkinson's disease. Stem Cells, 2012, 5(30):935—945.

[3]Amirpour N, Karamali F., Rabiee F, et al. Differentiation of human embryonic stem
cell-derived retinal progenitors into retinal cells by Sonic hedgehog and/or retinal pig-
mented epithelium and transplantation into the subretinal space of sodium iodate-in-
jected rabbits. Stem Cells Dev, 2012, 21(1):42—53.

[4]Schwartz S. D, Hubschman J. P, Heilwell G, et al. Embryonic stem cell trials for
macular degeneration: a preliminary report. Lancet, 2012, 379(9817).713—720.
[5]Takahashi K and Yamanaka S. Induction of pluripotent stem cells from mouse em-
bryonic and adult fibroblast cultures by defined factors. Cell, 2006,126(4):663 —

676.

[6]Tong M, Lv Z, Liu L, et al. Mice generated from tetraploid complementation com—
petent iPS cells show similar developmental features as those from ES cells but are
prone to tumorigenesis. Cell Res, 2011, 21(11):1634—1637.

[7]Wang S, Qu X, Zhao RC. Clinical applications of mesenchymal stem cells. J Hema-
tol Oncol. 2012, 30;5:19.

[8]Ren G, Chen X, Dong F, et al. Concise review: mesenchymal stem cells and transla-



36 ( »(S&S)

tional medicine: emerging issues. Stem Cells Transl Med. 2012, 1(1):51—58.
[9]Fiorina P, Voltarelli J, Zavazava N. Immunological applications of stem cells in type
1 diabetes. Endocr Rev. 2011, 32(6):725—754.
[10]Mabed M, Shahin M. Mesenchymal stem cell-based therapy for the treatment of
type 1 diabetes mellitus. Curr Stem Cell Res Ther. 2012, 7(3):179—190.
[11]Mason C, Manzotti E. Regen: the industry responsible for cell-based therapies.
Regen Med. 2009, 4(6).783—785.
[12]Ahrlund-Richter L, De Luca M, Marshak DR, et al. Isolation and production of cells suit-

able for human therapy: challenges ahead. Cell Stem Cell. 2009, 4(1):20—26.

[13] . . . . ,2012, 24(11):1308—1317.
[14] , , ) ) ,2010,
23(3):5—9.

[ 15 ]International Stem Cell Banking Initiative. Consensus guidance for banking and sup-
ply of human embryonic stem cell lines for research purposes. Stem Cell Rev. 2009,
5(4).301—314.

[16] , , . { ). ,
2009, 21(5).747—1756.

Ethical, Moral and Legal Issues of Stem Cell Research and
Clinical Application

ZHOU Qi ZHU Wanwan

(Institute of Zoology, CAS)

Abstract ; Stem cell research and its clinical application raise hopes for the treatment of a variety of serious
human diseases. Stem cells and regenerative medicine have become the most popular topic in present life
science research. However, the {lourishing development of stem cell technology also brings ethical, moral
and legal impacts. In this paper, we focus on the progress and development trend of stem cells and regener-
ative medicine research, especially the ethical controversy of stem cell technology and products. We also ex-
plore the approaches of formulating related policies, regulations and managements, as well as other urgent
problems. We believe this discussion will promote the healthy development of stem cell research and its
clinical application in China.

Key words: Stem cells, Regenerative medicine, Stem cell therapy, Ethical issue, Stem cell research ethics
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