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Comprehensive review of cell therapy for central nervous system
disease in China
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A recent breakthrough in cell therapy is expected to reverse the neurological sequelae of stroke, spinal cord
injury, traumatic brain injury and so forth. In fact, various clinical trials concerning cell therapy for central
nervous system (CNS) disease have been reported all over the world. Although some pioneer studies were
cqnducted in China, accurate information was not always conveyed to Japan due to the language barrier. In
our present article, we reported our systematic review of the scientific papers and the protocols about clinical
trials concerning cell therapy for CNS disease in China. Moreover, we reported the regulatory framework for
the stem cell research in China. It is noteworthy that we referred to not only English-based databases, but also
Chinese-based databases. In conclusion, though some problems remain in China, we expect the acceleration
of cell therapy for CNS disease in the future because of the new regulatory framework.
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# B

FEMFRF CEEAEENPERIGESRLTBY, 28
HREEOBRISESEE Vo055, PEIZBTHH
AERLESLCBY, FEBUFIZHMEEIC SR
5L TWA [1]. Fhictey, RHEENTE®RMRME
T AR LTV A, 20004E5 520135 F T, P
E OB oE (B 3 A B sC B3 53,779 X THM L
[2], 20114 OB A CIXEB MR O GGRSTR TH RS
5freiy [3], ZoHbBEMERICHL. FEIZHRILO
ZymbL, EROELEANERSRLEERESRERL
UEZ AT ERE A FEES (20146128, BN
BUAHEICILBE, A V2 T 727 —d10% LEH S
BCHEII137TH Y, F O T “Nature”, “Cell”
ZHFE L mscid2sd o 72 [2].

7z, PR A T AMREEICBV T, HE
EHNTEL OIS HEShTWw5, IRETHETEW
S OPDEERB R HED R SNTELA, PEFEZITTE
BanBEHRLE L, LT L ERRBHRISE;EIE
boTIhhol. AT, FEENICBIT S PR
REBICN T 2 HARRICET 5mCEOELe, BRA
Bl BAREEGY, RELPEREL VY CEED
T A Lk b, REOEENE, EEREZEOBR
bERL, FEICBITZBEEEROBFEIMICO WV THRE
T5.

“Science”,

MR ETE
. RECHE S, PEMEREOBRERICET 52
RX (U, hEE

Fvo4 v ET, PREMEREORKARICET LHE
ZOZWH I EHRE L. PubMed T, “stem cell and cell
transplantation and treatment or central nervous system
and China” #¥—7—F& LT, PEHERERCHET
HEERTERE L, Tz, PEOFMME T —F —
2 (hE#E  CNKI) <, ‘B, HEMER, #
W, OB RF—U-—FELT, REERXEBREL
BoNBmXOhrHEE O DPREOBEEFREORRE
EARTEEZ BRL, I (20004ER) O ERERC
EEROWRER R IR L, BTN L7
2. hEICHT D, PIEMEEEICEET 5HEKHARTO R

a-Jb

KE D F— ¥ X— AT 5 Clinical Trials.gov T, “stem
cell treatment”, “stroke”, “spinal cord injury”, “Parkin-

z¥—7—F&L

“Alzheimer’s disease”

son's disease”,

T, RENC B B AR A T 2 BB T b o
VAR, R CHEET B R L7
$ 7o S0, BRI, WHEG TAYNAT
— B A R R L ¥ B R T T h T — L F
FORIRL, TRZIEME A L7,
3. hETHDE MR
HEERARELEEEHE (CFDA) OF— ¥ ~—2
PRVT, PEENTERS N BRI 2 Rk L.
FRE DS REC B TR OBERRRE T o 7288
L OBEER P ARRER Y LR ER L, M
L7
4. hEORMEETECET 558 HE E
WERROY 74 b (REREE, CFDA, B
e Y) %, DEBEOLFRHL, HHETHLLEH
< EER OS5 B ORI, b
WET L7z,

B R
1. PREEEEORKHERICET % ¥ HRX

PubMed & CNKI TR I PR REAICHET 56
RO LEMRET 5 &, HFEIT9H, HFEFETHH T
Hol. WREBICONWTIE, MEFR, FHEE, B
B, RN—F VLA TH o7 FOFPLERES
i, TEFEIROI2FHLE Table 1 ITF &8 [4-15], 3
HXE LT CHAT 5.

ke (BEEERKZESE ZHk RaEsR) (5]
i, S0BOBERREESE (BHER 1 ~144) 12, X
TR AR L7 JERTER, JFEMREERT
HY, Mtk 6 » BIZFIM (functional independence meas-
ure, BESIEE © disability®> —#%BY 2 EEME) ORISR
BRI L7k 25, WRTE I L CEBRUESH b N
EHREL TS,

Fo (REESMA=RE B 6] &, 30%
DFBEEEELE GER4 A~ 34F) CEHREHBEM
e ERICEEBE (2~3 x10M8 kg, 1H#, 4
AR L7z e, EEREERTHY, WER1I~3 7 H
T, AT E B L1761 (56.7%) (ZHIFEREIR DT DS A
Lz EEL TV A,

Lis (RILUEZEIHARRR MeEss) (8]
1, 604 O H M B |\ RERFIR B IC BB REHRALER 2 B
L7z, ECERL, FERRER ChTBREE  405EH)) T, BHE
BT, WBE6 r AR THET S &, NIHSS (National Insti-
tutes of Health stroke scale, B ZETHE L ) HERDR
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Table 1. Scientific articles concerning regenerative medicine for CNS disease in China

Author (year) Institution Condition Study design Sample size Cell source Delivery route Results
Improvement in unified
H #ES. (2003) FEARBEREGFERMRE  Parkinson's disease Open-label, uncontrolled 50 Allogeneic NSC Intra-parenchymal  Parkinson disease
rating scale
ik BAH L. (2006 IETRERNK S B R IE Stroke Open-label, uncontrolled 50 Allogeneic NSC Intra-parenchymal Improvement in FIM
F kI 5. (2007)F A RERE 46355 Spinal cord injury Open-label, uncontrolled 30 Autologous BMSC  Intra-parenchymal IAHéII)X)vement in
£ s, (2007 AT EER RS — BERSEEE Traumatic brain injury  Open-label, uncontrolled 20 Allogeneic NSC Intra-parenchymal Improvement in FIM

Liaocheng People’s Hospital
Zhong-Min Li, et al. (2012)°
sity

Jinling Hospital, Nanjing Uni-

N )
Yongjun Jiang, et al. (2013) versity School of Medicine

The Military General Hospi-

. : 10
Guanghui Dai, et al. (2013) tal of PLA

. . " General Hospital of the Air
Jing Liy, et al. (2013) Force
General Hospital of Chinese
People’s Armed
Forces

Sen Wang, et al. (2013)®

General Hospital of Chinese
Hongbin Cheng, et al. (2014)° People’s  Armed  Police
Forces '

. . M Yuquan Hospital of
Li-yan Qiao, et al. (2014) Tsinghua University

Liaocheng People’s Hospital
Jianxin Zhu, et al. (2015)®
sity

of Taishan Medical Univer- Cerebral hemorrhage

Stroke

Spinal cord injury

Spinal cord injury

Police Traumatic brain injury

Spinal cord injury

Stroke

of Taishan Medical Univer- Cerebral hemorrhage

Treatment: 60
Control: 40

Randomized unblinded
controlled

Ischemic: 3

Open-label, uncontrolled Hemorrhagic: 1

Treatment: 20
Control: 20

Randomized unblinded
controlled

Open-label, uncontrolled 22

Randomized unblinded Treatment: 20

controlled Control: 20
Randomized unblinded

34
controlled
Open-label, uncontrolled 8

Treatment; 110
Control: 96

Randomized unblinded
controlled

Autologous BMMNC

Allogeneic UCMSC

Autologous BMSC

Allogeneic UCMSC

Allogeneic UCMSC

Allogeneic UCMSC

Allogeneic NSPC
+Allogeneic UCMSC

Autologous BMSC

Intra-arterial

Intra-arterial

Intra-parenchymal

Intravenous

Intra-parenchymal

Intra-parenchymal

Intravenous

Intra-arterial

Improvement in
NIHSS and BI

Improvement in mRS

Improvement in
ASIA

Improvement in
ASIA

Improvement in FIM

Improvement in BI

Improvement in
NIHSS

Improvement in
NIHSS

Abbreviation; NSC: neural stem cells, BMSC: bone marrow stromal cells, BMMNC: bone marrow-derived mononuclear cells, UCMSC: umbilical cord mesenchymal stem cells, NSPC: neural stem/pro-

genitor cells, FIM: functional independence measure, ASIA: American Spinal Injury Association classification, NTHSS: National Institutes of Health stroke scale, BI: Barthel index.
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B 72 BRMTE) L Barthel index (BEHEE : disability®
— MR 2 REEE) TH2%4, 86.7% O BE THEMEiE ot E
BH LN GHRECOWEIXITH, 425%) LW|ELT
W5,

ERE 3 &L L2128 3CT, IBEBICHREIR
DEBELGYWELTHRE LTV, 0% IS BELHRT
THELY, WRBEORENH L HBRTH & THMmEIFEE
BTHo/z (Tablel).

2. PIREHEEAICET AEBRAERBO NI

ClinicalTrials.gov (NIHD S v 54 ¥ F— & RX—2) |2
L5L, MEFEOHMEIIEICET 5 BRREREIL20124
MERE TIR/Eo72h [16];, 201541213244 F CHEML /2.
Z O TISHBR DR REE (MZEF 0 9, HHE
B6, N=FUVUUE L, TUWIUNIT—F 1, &
BRFVEIAERE © 1) BT 2R B TH o7z (Table
2), FInoonT, THERIZED LIREESRY
BETHEFEESHBL W, 400RBT 0 o—
WELF CRANT 5.

- Autologous bone marrow stromal cell and endothelial
progenitor cell transplantation in Ischemic stroke (F 75
E#RRS, NCT01468064) : MitEZESRZ ICx L, BREH
B E#lE (BMSC: bone marrow stromal cells) ¥ 72138
KIMEWNFE R ERMIE (EPC: endothelial progenitor cells)
OBAEZATH H T /I (20114611 A, 20174 3
A#TFE) Thahd. 18I, L0RE CORMER 7 HLUA
DEZENRICEER/IBICE D ST (K8, BEE
BI%20%). BMSCH : BREZH 4 HR%, BMSC 25 10°
T, kg% A FAIEIK + 5% BRIMIFL00 mli2 B < B
WS L, BAE BRI 2 M E RS %7 EPCE 1 &
FHZEH] 4 B HBICEPC 25 < 1048 kgx B AT K+ 5 %
HEIMIFEL00 mliZEE S EHERIRIR S L, B 1AM 2
Bl HO®ESZ1TH. HHE  MREELITbR . 127 A
DT FT=T v TDODL, WEFEHOLEE% T 5.

- Safety and efficiency of umbilical cord-derived mesen-
chymal stem cell in patients with Alzheimer’s disease
(P EEFEEB M B R, NCT01547689) @ 7V
NA T — BB A MR M RO |
/IAHRRER (20124 3 ARk, # T FRE20164E12H) T
%. S0mE b8 F TOBE T R HIEEF L3065 &
LTwa. 1 7—VIZHifR05x 108 kg% 2 EHME T 2

HBHEL, 470475, &5 1 ERORLMLEHEE
FHIES 5.

* Human umbilical cord mesenchymal stem cell in cere-

bral hemorrhage sequela (GRIYIE—EEWE &,
NCT02283879) : fith H il e B fiE AR LX) 5 % A g B [ 3
REMM (UCMSC: umbilical cord mesenchymal stem
cells) BHEDEE T HFER (20154 3 ABI4E, 20174 4 Ao
RTFE) Thbd MRITI0B» S0 E TORE (B
®37rB~60rH) 20&7T, 2 x10MEOMM%H 1 [,
Fh 4 REERES T 5. RE®RL2r AT ru—7y 7%
T, BEBEEHHERET .

» Umbilical cord mesenchymal stem cell transplantation
to patients with spinal cord injury (FILUKZEE =B H
B, NCT02481440) : HFREBHEEHE T 5 MR UCMSC
BHOEMMARER (201445, #TFE2017412H) T
5. 18E,L60RETORE (BEK2HE~14F) 25
SICBBEEABITUBITH L. MLl x 108 ke® A 1
B, B4 EFHEANERS LML AR M 5.

3. EAFBIhiBmiasls

CFDAD Y = 7% A b AT, HFEIZBWT015FEEK

TTICAR SN -HMBRLEBEBEVICREL-E S
5, 108REZRDH HN7z (Table3). ZOwHD 5 E T
ElOBUFHE (REEFERFEARESNER 0 3, $E
AEBREEREZMR : 2) FHEFELTBY, B
SEGIIFESEEICLIAZBDTH o, FobT, FEIZ
BV IR DERABE AT o 72 [ B BEE 1A B &%
&, WEELR SRR REEL L-MBRES TBEREHET
el SN ] %, DT CTHAT 5.

BB EBR (SZEE S X0400586) 1 H LRI
X3 AKX BMSCHAE T, HEIEZRERE & b E A R
EI07THEEICBWT20044FE12H 08 1 A% 5 G
L, 20064F 9 A IZid 88 THHEBRZ 1T o 7.

- BREHHETREMIETE (ZEES - X0407487)
FEARBREEREAR RS L B O RR L
BB 2812503 2 MR BMSCBL T, 20064F 1 A 12 BRFR S BR
DFEITIZET B3 21572
4. BWRIMEICETSER EEFE

W E T ORI BT 5 R OEMRIRE IOV TH
9B, 19994, FERSFERGEMEY Y 5 —, G
EFRFERE, ERARFEFR, PENERETHEEE
y—mEEEAVENE LT, [ NEREBMEomE
FAIROEHER] 2REL-OPKBEY THE [17].
F7:20014R108 101d, EIR ABEEFANE L 5 —GHH
ZESH [ NERSM e mEER (B3R ] 2%

L7z [18]. cho®#&EicLT, 2003 12K 1oL L&
WA [ANFRHMBEEmERERER] 2845 L7
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Table 2. Protocols of clinical trials concerning regenerative medicine for CNS disease in China

D Trials Institutes Submitted date  Phase Condition Study design Sample size Cell source Delivery route
The Clinical Trial Research of Stem Cell Trans- General Hospital of Chinese Cerebral Randomized Allogeneic
NCTOL389453 ) - tation Treats Cerebral Armed Police Forces T/6/20LL  Phase2 e unblinded controlled %0 UCMsC ~ [ntravenous
Difference Between Rehabilitation Therapy and G : . . .
S ; s eneral Hospital of Chinese . . Randomized Allogeneic
NCT01393977 Stgm Cells T_ransplantqtlon in Patients With Armed Police Forces 7/6/2011 Phase 2 Spinal cord injury unblinded controlled 60 UOMSC Intra-parenchymal
Spinal Cord Injury in China
Mesenchymal Stem Cells Transplantation to Pa- Guangzhou General Hospital of Parkinson’s Open-label, Autologous
NCTO1446614 tients With Parkinson’s Disease Guangzhou Military Command 107472011 Phase 1/2 disease uncontrolled 20 BMSC Intravenous
Mesenchymal Stem Cells Transplantation to Pa- Guangzhou General Hospital of . . Open-label, Autologous
NCTO1446640 tients With Spinal Cord Injury Guangzhou Military Command 10/3/2011 Phase 1/2 Spinal cord injury uncontrolled 20 BMSC Intra-parenchymal
Autolqgous Bone Marrow Stromal Cell apd Ep— ) ) ) Randomized Autologous
NCT01468064 dothehgl Progenitor Cell Transplantation in Southern Medical University 11/2/2011 Phase 1/2  Stroke unblinded controlled 20 BMSC Intravenous
Ischemic Stroke
Autologous Hematopoietic Stem Cell Transplan- . . Randomized Autologous .
NCT01518231 tation in Ischemic Stroke Zhejiang Hospital 1/10/2012 Phase 1  Stroke unblinded controlled 40 HSC Intra-arterial
Safety and Efficiency of Umbilical Cord-derived " . .
: p Affiliated Hospital to Academy : . Open-label, Allogeneic
NCT01547689 %ff:}frjf&irgiei’gsrgisizgz (UC-MSC) in Patients of Military Medical Sciences 3/5/2012 Phase 1/2  Alzheimer disease uncontrolied 30 UCMSC Intravenous
Autologous Bone Marrow Mesenchymal Stem . . . Open-label, Autologous
NCTO01714167 Cell Transplantation for Chronic Stroke Wenzhou Medical University 10/19/2012 Phase 1  Stroke uncontrolied 30 BMSC Intra-parenchymal
Different Efficacy Between Rehabilitation Ther- : . . .
S p General Hospital of Chinese . s Randomized Allogeneic
NCT01873547 apy and S'tem Cells Transplantation in Patients Armed Police Forces 6/4/2013 Phase 3 Spinal cord injury unblinded controlled 300 UCMSC Intra-parenchymal
With SCI in China
Umbilical Cord Derived Mesenchymal Stem Hyboxia/ischemia Open-abel Allogeneic
NCT01962233 ;:ilhsyTherapy in Hypoxic Ischemic Encephalo- Hebei Medical University 9/11/2013  Phase 1 eri:iphalopathy e oled 10 Uonse’ Intravenous
Human Umbilical Cord Mesenchymal Stem Cell Shenzhen  Hornetcorn — Bio- Cerebral Open-label, Allogeneic
NCT02283879 in Cerebral Hemorrhage Sequela technology Company, LTD 11/3/2014 Phase 1 hemorrhage uncontrolled 20 UCMSC Intravenous
NeurcRegen Scaffold™ With Stem Cells for . . . . Open-label, Autologous
NCT02352077 Chronic Spinal Cord Tnjury Repair Chinese Academy of Sciences 1/20/2015 Phase 1  Spinal cord injury ancontrolied 30 BMSC Intra-parenchymal
Umbilical Cord Mesenchymal Stem Cells Trans- Third Affiliated Hospital, Sun . .. Randomized Allogeneic
NCT02481440 plantation to Patients With Spinal Cord Injury ~ Yat-Sen University 6/15/2015 FPhase 3 Spinal cord injury unblinded controlled 4“ UCMSC Intra-parenchymal
Autologous Bone Marrow Mesenchymal Stem Randomized Autol
NCT02564328 Cell Transplantation for Chronic Ischemic Southern Medical University 9/29/2015 Phase 1  Stroke single-blinded 40 L}BR/IOS% US Tntravenous
Stroke controlied
Umbilical Cord Derived Mesenchymal Stem Affiliated Hospital to Academy Randomized Allogeneic
NCTO02580019 el Treatment in Ischemic Stroke of Military Medical Sciences 7/2/2015  Phase 2 Stroke unblinded controlled 2 UCMSC  [ntravenous
; . Randomized
Autologous Endothelial Progenitor Cells Trans- . . . i ] Autologous
NCT02605707 plantation for Chronic Ischemic Stroke Southern Medical University 11/12/2015  Phase 1/2 Stroke il;lﬂgéf(;ﬁ&gded 30 EPC Intravenous
R . Randomized
NeuroR affold™ Comb: . . . .. ;
NCT02688049 (rop ocgsn oo el pn. ™ Chinese Academy of Sciences  2/6/2016  Phase 1/2 Spinal cord injury double lded 30  MSC/NSC Intra-parenchymal
. . . Randomized
Injectable Coll Scaffold™ C d With ~, . ] :
NCT02767817 W1 P neplamtation for Brain Iiﬁll??e ™ Chinese Academy of Sciences ~ 4/29/2016  Phase 1  Stroke Sgﬁggiil(linded 30 MSC  Intra-parenchymal

Abbreviations; UCMSC: umbilical cord mesenchymal stem cells, BMSC: bone marrow stromal cells, HSC: hematopoietic stem cells, EPC: endothelial progenitor cells, MSC: mesenchymal stem cells,
NSC: neural stem cells. ’
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Table 3. Approved cell-based products in China

D Products Date of approved Cell source Indications Institute
X0400586 B R R B 12/24/2004 BB 1 cupemig s I SR I AR S A b
XOAO7487  EVR BB 1/20/2006  flogeneic fschemic heart disease. - g gy gt
CXSLOS00073%0 M B St (LI AT 12/22/2008 DL Hepatic fibrosis s | R B R SR I
CXSBOB000GST BS54 M B Al 2972012 AN 1 eucemia o ] R s AR S A B
CXSLI000057% WP MEMMMBHIREIEINE  4/25/2012 (st Hepatic fibrosis AR AR TR A A
CXSR1100005E] 35 B s A0 3/13/2014  L0enCKC - K AR 2 B TR TR T
CXSLI30000LTE N3 B s H e 1/15/2015  fogencic - BRI
CXSL1300000%- T4 A M Z & /N5 HOEEC g VRYIT AR R A TR ]
CXSL1300091% 47/ ABE I H kiR aa/015  HIEEREC g1 YT LR A R B TR )
CXSL1200056% BOWHRSMMAIREESTE  4/22/2015 (0ot Hepatic fibrosis KA A AT

Abbreviations; BMSC: bone marrow stromal cells, UCMSC: umbilical cord mesenchymal stem cells.

[19]. Zo [EAI] TiE, BEIhizv—PILoToAR
PEMEEHER OB LS S N/oAS, BigeE o B ERMICES
NTEY, FLAFICLERLTwRWED, Hiflle LT
AT THoz. 0%, 20064EIITRHEE A TERH
FHEMER PRI BT RLE S E (B4T) ] 86
L [20], 2007412 13 REE DS T NIThdb A A R FT
RHBEETERFE G 2EAFLTwS [21]. &5
i, 20094F 1 Bl MAapTE# 4 (International Society
for Stem Cell Research, ISSCR) #°% [#Hifa i REx{LIgFs
(EHMBE ORI T 574 K5 4~ REEER) 1[22]
EARLIO%Z, 20004 3 BIZRIEE D [EMBATER
RISHAEEAE] 2EA L (23], 2o [EHEAE] ©
W, BAEREERR CH B EREFEMOBEICB W TREESE
RAVTA—AFArEy PREOEREELEHAL, o
FeabE L AR L CHREIN 2 BRRBIRGE 2 BTV
WEBRENIEEISH T 2 ENTE NI L2 HEICL
7z. BT (20154E 7 B20H), CFDA%S [#:#HRa R KA 50
HEEHE GUT) ] 2586 LAY [24], ZOBEESFEIC
BT 2B EEFEICET A2RAOBEL o7z, &
512201548 7 H31H 213, CFDARD [#Hifafs o REE
R OEHRIEEEL] 2584 L T2 [25].

z =
T, FEIEBWTIHMRMErSRICERL TS
D, PEBAFSHIRICERZBOEFE TS, HEER
BAMFESITEOBRWRMAEOELZ 2 EEHTTH

D, BFRICHT 2EET R P BEMEETwE. 1
v, PEEOBARRICETZEBRARRBRLEML T8
D, BRICHICE L TOAFERERIVRENLTVS. K
RS BIC R B RIBIE RIS BT, 20074 DU i e
#FL (NSC: neural stem cells) HEELZMEY — A T
Hot25, HEEZEFRBMSC, H5WIFMEUCMSCxE A
WHENL VL. —F, INFEFTHETIE, WwW{ornk
BRI HEDS 2 ENTELDOD, BEOELHYLTL
bIEFER BRI ED - T o 7. FEBHIZ20074 LLAT i
FEREOIRED L H o 7288, AT EBEFEMEEIC L 5 HEFE
TOREPERL 2 -oTEBD, HRENETEED EEEFEEZ
BPLLI2DDIEDYODOHHEFERDL.

BEELIZE S L, BHRMEORAEMNTH 51996 -
20054ED104EM, 7TADE & HigA b HE S NI BAEERIC
B Aamcinid23424, #OHRTHEDRP SRR LW IE
13541 (23%) THo7: [26]. FHUIEMT, FERED
HAREICHET A8 X5 HEIL1,500, K EI2217,989
£, COBETRPEIICBITAMEOE L Z0EENIE
WekiWwi o7 [26]. LALZEORE, FEICBWVT

EEERICETABESARE T o—- VS MER 2R L
THYH, EBoXHi, 2012-20154E0 3FEMTEOEN
9875244 F THML TWw5a. $72, £ < OifgeE 1 5
BRI e 5 L 9 10k o7z, ISSCRICBWTSH, Blir
(20024E) SR DOERBETIIH2000BDSBMEF, HE
BHOBMBEIXL ~ 2873 Thoknhs, 20064121312
%, 2007#2 3618 T THEmL 7 [26].




20054, Nature Biotechnology# 2 tH 54 [ o 8 e i
FERIE T 0T L 72RO SR EN/z2s, £oHRCHREICE
BRIV EOFES R ST Wiz [27]. ShITx
LREEE LT, %< onEOREENESL TNatureFk 2
“Ethics-China already has clear stem cell guidelines” % %
FL72 [28]. bbAA, KIRE L CHEICIZEBEMEZR
ZHED D BTt APFET 5 [29-31], €T
WP EIBUF BB RIS ER B G2 B, AFsEICEY 5
FatR— bW Ezy [32], BRPEETErE
WL R EOBNE LTCnE, AESIC X 5 LSRR
FEROWMEESETIZ, TEEREAREES LD Y
DOPHFRDI8% & o, KEDOEVHEMENIZRNTE
TR DTS [33][34].

WA, FETIES OB ES O BRI ThT
BY, HECFDA» LARINT-HMRE G105 558
(Table3), ZhI THEENDERFREMTH 7272
DIz, EWENHMBEREEE L 2r ol £72, U
BB B A R OERRIC B ICE R 2 HEN S -
FeZ kidmov, R, BRIl L CRELREIR R
D L) RELREIT, BEPOREOEREM XY
WA Lo oBELL IR H o7z, 20 L) RN ZH
ETAH7:9, 20114F12A16H, +EHFEES I [FHaRR
W LISHICBT 2 BERBICHET 28M] 23Mm L7z
[(35]. COBAHITIE20124E 7 A 1 HEARE, KA O

HEGEHTEY, S5I2HFLVEREREMICOWTIZA
HEINGLWI e o7, ZORMIT 1 FRHEX, COH

FEOBRMBIEIEER L. 20124, Natureif i
“China’s stem-cell rules go unheeded” %&FE L, HEIC
B 2 BHIRRIEICHE T 2 RAKE 2 5 R L [36]. o
OBREDERO—2E LT, FENCBIT 2 EELIRHR
THHED L CEREBEICL > TEE SN EEEH
75, HERBEOEHTICEWE W) I EBEBITLRTY
5. LL, TOBOBBOE 48 L CERERLEEAE
FEEINOOH Y, 20164, LBD X HICCFDAN [#%

MRBERFREEFE BT ] & [HlaEsonEE
HER ORGSR #5844/ L7 S 512201643 A18

H, FEBHEERN ORI 2FT 5 BT,
El RS R s W 7 v — S &8I L7 [37].

#
HENC S FARERICE T A MEMRA L LTS Tn
B, ERMIRARTZEI BT AR L RIEER S o055
ZET, IERAICIZEERIIZE L OV TESHRRRT S & T

] ) FR AR BB T B MR AR 19

BT, BMRICHAPLVEES LD RS h
% [31][38-40].

X

OME, B &% B O o WiE BRETHAREMIE

FIBARHIFE SR ST, P EEASERE 2015 323 380-383.

2 %2 W FLEIMERETARSBEEEREBEE=TTERF
SMfaAEmFEES 20144F12H 18H 51T

3 M e REFETHREHNE PEEF®RIRR 20114F3 8 8
H 384T,

4 H BR M ¥ F= LH B &F F F K KE
B ABETARERBEGTHERR EERBERE
#2003, 24: 957-959.

5 3k BE ¥ JKkH, W #lL B OER e fHeT
AR RS AEIRYT B B T B IESOB IR IR R AT, FERIRE R
2006; 10: 138-139.

6 F A, B FW, OE &M B % F AR X &
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