AR TR

China Biotechnology,2017,37(2) ;:127-132

.)("+"+"+"+"+"+"+"+"X

FUR R

VU

DOI:10. 13523/j. ¢b. 20170218

MM FEREE FREREZ B =

— @it RIS

IHzE"

(FEARBREKEF B ERFMAA TR FERYLRE  Jta 100088)

mE

I A B R A SR B & S 9T P IR R S S IR I LR BT T AL, AL E

THAH D AEARIZGER, 2o EL IR, WAL ZEFFM, 43X L5
M AR T — R R AR T @A RIS RLE L, S E e L AT REATT R

Z,
KR miety
HESES Q819

mpL = s A4

1 HRZS ¥R & N R Y iE) &

1.1 ZRazZ5¥ e (S 5

NZEW B T 40 e ( human embryonic stem cell,
hESC) 2 244 A 25 ik & iz — ", A4 4
FEIRNAK 200 Z2Fh Al i 2SR, T2 BOATLAARAT: fo] 20 0 L 2H 21
BRI B TEN LA, Al & ) 44k A BT i 1Y
A LU RAE ARG H TR E LA 0236 A
FRIET 48 AR 2 MR | I O DR R XL 2R
PRI R R GEMELL BRI S 0 , TR+ o Bk Y
MLV E AR, JF H, 5 BERRMS &, 151
TRYNHAZ S R HE AR 3545 hESC , 38 RE DL 4 I 16 57 LA I
YU BRI e HE R MR

SR, hESC BF 5851 & 1 WAL AUy 18 B 2
100 hESC 5 e i 46 B 1] R 3 AL 5 A U s —
e, WA THIRAG . IEIR 2Ry AR A7 OF
5T hESC 2 A B A i ™ A o/ N7 7 ik 28] JAR A
SRHO B R IR I FE Ao R, A A AR U Il A B M 5
W JRYT PSRRI hESC BFFER E 2 B 1Y, HOFRYIT
PETERERE I, & A5 25 T SO0 58 A Fl M e B, X2 A
B
s kE H 1.2016-02-18
* SEIRFEH , HL {54 : wangdianliang@ sina. com

fif e 23R

K ATR

hESC S IRA ], ¥ K i1 B A8 70 10 g A o)
FIRT hESC =247 TR (1) B EAE ™ 1 A 28R
NRZHEL; (2) ANZRAEIR YT a AR IR 2045 (3) ABIE ST
o H BRI TREREC T A L3 Bl i IR 5 (4) it A Ak

15 (5) RN MR R B 7= LR ) SO RE PR IR i . AN WA
— ORI, PRI hESC AR IR , #8A e FAR L
1.2 {AEZHH R &N iEE
L2.1 etk ARG R gL ia 7 (e i R B A 4K
R Ak AR ERE SR o AN RS L 1 28 S
Bt SOk Iy ac U A IR NI B DR U SN /NN Sl )2 SN
FR3 O M R HCA ™ B e RAEWRIE il (IS ) it U
SSENERE (AR @ AT BERIBRSN) o J3AMILAE 5 K
WE SR B2 A A 0 5 R T A X AE B . A AT Al
MR BA S vE A KA A REHE G 2 4 T2 T ME2H
U A7 SEE TR A Y, 75 W 5 et BRI RS
HEFF W T, 52 0 HC I RS AR 28, i LT 2 i
FoAE B A e SO o B AN AT AR 14 e A
R T R 5 240 B AL P A B, AT R A TG I 5 B
PRI IR A O, AL AE RS AR TR S AL B, A5 551 22 0 7
Y7 RRGEPESON , 3 B 4R b IR — A it 60 %7,

(ELBE A 15 WIE Y90 BE , FUAS SO TR A W kA, 452 1A
AT PR BIR 1 25

1.2.2 e sa i S aEin Ty IR e i PR o 22 42



128 h [E &) TFE 2K China Biotechnology

Vol. 37 No.2 2017

AIEERY o % R AR SORE AL 46 - o B AR T s A
JUEE R R T A B I AR A R AEAS TE R AN
TE A K 2 5 4 R g B ) 0 7 T SR e 5 P e e i
J s A It JH T LB G R 2 1 0 R A 5 5 1M T
B BT Q0 I A2 975 L 375 2 A 8 BTV 25 00 S 30605 . 2T
T 5 5 e R sl DR Bt s 5 P 2 0 3L 300 00 s
WA 5 VT [ B R B s X AR YT I A
PR B T Ak e

1.2.3 Faf  KREBIGERTAAITRGIRR |+
ARG HIIAYT IR DB 5 A R A R 3 g o, TG
At FE AN BB, LI PR S 28 4 ) (B — 25 A
RN E AT T AR YT, S IR v 5 4 B 2 v 4R
A VRAEAS IE 3 S AN B A K 2 4 I 00 08 e g 0
i ek £ 4 SR Ry 38 7 o SR Y B SR L R AR
B il T B T R R R I R I T B
B LT A A (RS0 T R4S P ARz
RGP B R WIS T L R A R A
I F A, X s \BER AT RS E TR R R A 4%
PRI 58 2 [PV RSL, TEu AR E R A T AR I ) A T , e B
B

2 HRBYRERERE

2.1 ZAREZSHIE TR (0] Y AR IR IR R
a2 b hESC 3 K B8 B[R], AN [F] hESC >k
VR R L e A B ) A A SR AN )T (1)
prirz e W D PNEN N RN A SD N = WS LN DN
T A 2 2R P 23 R SR VR i A i 2 M,
FEali RIATT , I R E ™ LSS THRER, i R e R
A, ST A0 s OF TS E B IR AR 51 R 1A 4
RO BT T A TS TR BE S
ANATLASRAI 22 5 A2 25 0012 5 455 1k O £ P IR i R L
AU ™ I ) i e A7 N A RO, A 1 25
ZHZER A BRI R (2) 8RR T
TR IR, FT 25 I8 - RIRE B g R B Uk Sy
IR ERES 53 SN AN 22 KA s A VFAE TG BT T 3045
JIJiG s AN RE K S IRNG B i JLZH 4L 5 1 L de /b B A9 IR G
TR I IE; BT E AR T AN ZAE R A H /Y
M SR AR AR 50 5 R TS - 5 DA b 11 4 R
3 AT Il P A A B AE 5 4 K 20 5 ] R AR [ U5, £
JA R TR MR B R0 AR fr b B AR AR, L RE o 5t a8
B G 1F  BEFE I 25 a0 5 1 0 ) 208 5 1 SRk
URRRAY H A 5 AT B8 B A ] 28K 191 By 445 it

TR B AN R B 5 T AT, (3) S LABEGE
R IRIC 63 i IR G 4K hESC, B 2% 18 76 4 1
T G LN B I 7 G ) Lax I Fh hESC R U5 LA 4= 5
MO0 T, 76 i T8 T 20 B BIF 9 20 200 FE 3R 14 R 5 OF T
TARIATHE R, WA B LA BN 5T H
ONOE ST N Ve AA Y, (Y, A VS b 1 St A hE = = 3T
P AL SRR, AR A% 0 A0 B R R B 5 BIR YT
(18 PR T 7 A R B B 33 o L 2 1 4 R A 32 3l )
T AT AT BT E 5 RIVSRE R T 20 it 5 2 8 2B 5T
LA A H R 4R kAL 1613 09 IR A RE2E 1T, i
G H L 20 B P 42 52 B R 1R A AT 1% s A
Ao (4)FRT R A PRIR R 7 42 hESC, 7] 25 p . R i
FF A R AR 20 A0 55 35 00 T 40 i R b A7 0 9 T
hESC 52 % & MR i A 15 48 5 14 K5 i A R IR IR
AT E 5 Hitk A IR B WF 52 531k 35 572 1 i 55 52
P YEAEE K8 4 56 FE hESC BFF 55 1 2057 0 40 26 A
BHAR A RGBT LA — AR
(5) BRI VR 40 B A% B AL B AR 77 £E hESC, i) 25 IR AE ™
R BRI 250 T, M ] R DG I A R R AT, DR BR T
NATTX JVR 6 T A 3 07 19 0 5 F R M AR BRAY S X, 3
AR IO A RS D TR & i T BE , e S AN
PRI — FUBOA T8 AT B R & R s e A 1 s
NERAME B b2y, A AR A E.
AR B B B A A 1 B 1 A6 B2 S U 1 22 B R
TR FEREN o

Fo R A FE T 2003 4F 12 7 BA R A 1Y)
CAMEAG T AU A 5 09 £ R4S S S50 )t B hESC Bif
FARHE 14 Ko HASEEAEZX 18,7 %
BHER RIEFEF AL AR, LB R FHT EFNE W
oK Bt e e ) PSR

A4 14 KAETHIRIGR (RTARAR ) FTVE R W58 0 %
WE? ARAEIRAGE 1 KR RIF ST, 14 I T8 BLOSUI R 1 fi
Ja PR 514 AT E B BURIG AR AR (SMRIZ ) o HF
ST EA R, SRR AR oA B JRUVE % 1 S B R A
F WERR AN I 46 1] 45 A ALV R 28 B R B ok, R
AR . EeAn, BT RUR B O R 2 RS
o HILER, 14 KETE MG A 2 A, —k
AR, 14 KA G I 2 B TG I8 it ST 1o 1 248 L 1A
W AN G A R AT RS E AR A 2™
RIS 41 sH , s A2 SR T A% 1A B , 282 A 1 AR
BLiiY R



2017,37(2)

TAMZE « 025 W7 A 1 1) S0 e b 5 e R i St —— A2 ) %k 129

2.2 YARAZSY) R 4 (o) Y AR IR IR RE

[l A AN IG RAIE TS 2, A 25 W) 2 28 4 ),
VRO 96T A R0, AEAE I PR L AT, 7 2
TRAN T AR (00 R R, Nl 40 iR 2 9 4 3
UEFNES Sk, A XEAE F 25, X A 25 Ak i A A
ShRIZE T AR LAY A R e A0
2R b R T 1 R AN BIL A RS AR B R AT AR AL
FOLAL , T8 LS i 25 90 AN R SR, S S A I X 3
B, S8 X RS AR A I P S BEHE R SO, A AR L
T3 THT AR S < G 2 10 1 25 1 AN S T W R R AL R
b 5 B8 ) S5 AT B TR AR T A M B0 A7 R [
TR 0 4 8 B AL 5 20 A R TRARG L £ A7 [7] o
IR, vl ARG JH-200 P S8 e, 445 7% A 400 119
KIAFIG 5 R FH G e b 1 B AR, T 4 i ol 8 A1 Ak P ] S
IS 2 I B P A A T

3 ERIYINERATR

MR YT b R B B A AR R S0 A S AR
AR 2T . FE T SEE FDA HUAEAD G
PR S B E R , F 98 AN DA S T 2008 %1 2014 4RI ARG
AR TT b B T S B, A BAEAS B 10 4R 1 B (7]
IR AN 367 7= L E T 20 1 AU & g
FIAHROC LML 10 {23550, RAFHiiF5 2014 48 4748
PAFHE R MG, B8] 51 {23670, AT LAE B, 4 MG
Jr R 12 O A Rl ke G, 20 G 7 7 b 1 A
SRk, BRETACIEIR I E A RITFHARRAR L B
H SRS R, iiRIr MR e &80k, BEE K&
B L M2 W)I6 7 B Fh S AN W 3 2, I R 15 3]
b TR PR 191 AN DRI 2 0, Sy 2 R I P R B IR T
R T AR, (EL [ B A48 A BBk R | AR AN B B
HELR 2538458 e 4 BT S50 AR PR 7 it 4 AR 3k
T SR A3 SR B 2 A L O RE AR HLSE , TR, 200 M 07
I T I 2 4 A R R 568 D TR 1Y 1) A8, 3 5 B 6 32 40
S SR S LR AT 2 TR AR R

FKE M2 R R RIVR B R E DB R,
FEFERHAIT 58 5038 A PR 3 35 T 1 34 HOAS T AR 47 1 i
&, ZI MR T O % © 4l 50 M N A T I R e IR
I, B A 7 0 9 B 5 2 1 B AR AR AT T
I PR3, o 3 8 T 7=l Ak . H AT 3R i K T X 4
MII6YY S5 AR EF R 2 A S P AR IR, &
JSCRE R A S N T S AT H e R A LXK
W6 ol FE Z R E RS S 2 467

FR Il PRAJESE 30K 4 3% 3 5 36 AL B 1 4 TR 97 H R
AR AR 7= i Al R AR, BROAR A ) 4 YA 7 7 i 9 I
PRI o R IR E R 2 5 40 W36 Y7 A 98 Sl i [ B
SEAEAE  BREARM K GRS, 1w O R S
PRBRIESE J7 18 1) ] B A5 A, S5 il 20 M 36 7 A8 5C 1) B Bt
AR B 2 5 [ B BiF 58 FR G R, B 5
b b A 5200 ) (RS £ ) V2 BB AE  HE S RHF
S EPRES

PEAER , 4 A 5 A 2 R R 7 Ml A R T
o FENG RN J7 18, Bl AT C B b AE AR S A
AR S 200 0 A by 200 1 L PN B B O LT L JR
% B AN i AR i A 2800, 2 HA T RE M) 2 Bk
P 287 B/ 5 J5E J5 A4 L 0 e R T o 400 i 5 5 . AR 2
TR 5T B R ATRE LS B IR L IR DT
SELH LAY E Ty B EE SR AL T A M, S A X 2 A
HTBRAIEIT . WEBG T 20 B AE 40 i 2 AR yT f i
TERSET T, Y BA BRI N AN . 78 Im AR B H] 1
BAAEET WA B TS R ] R D itk A S T i 7
Z A MERL, AN R AR AT R A 0 5 AR R R, il
ZWMEE LA B SRR B B A, 5 RO I
e, M0AE P AN A I 0 IS R A, B PR R A TR
T B J A TR 5 R B A7 5 1 3k it A £ 9 T
VIR s B R AR, TR 4035 B P BB 9T
o FTLMIBSRIGZ) 12 T ES 4o, IR AL T
fift ES 422 R8T LA K B 3 BB AL VES 4 A & 1]
Wan e I PRSI R S 35 WNE < OSTE: 1 o 5 il A N
TR B A R A G, BT ES 4
SRUFEAZ PR, T iPS Ab TSR 4R B B, B2 H AT
A N TR RA T4 . HSC i HE 28t TR
TR, HL MSC AR 316 A O WL 20 B 35 1l 200 A
B 2R BB U7 200 L ol £ 200 P S5 22 o A R 2 R, R AE
LRI I R YA T 5 T R HEE AR, o, X
T MSC 7B #%5 LA SO I 0 I TR YT Hh & I 1R
FAVFFEARXT 8 % . G A6 7 L I SR R A, H
R AR E T JE T 22 B A4 4 BTG 97 1 1 IR I, L
TN TR0 22 0 B 7 0T 4 ARG ] % o T SR 5, P Jk
UM ARLIE ST B , O LA A& 52 SR BE 10 0 LSS, 5
HLEAME 28 B0 1 AH G 0% 1 20 ™ & 1 DR 0L 1 5%
EBlf.

#k 2016 A 1 H 26 H, 447 clinicaltrial.
gov FIEMEAY, IETEHEAT o (9 4l B A 9T e R i g A
31 428350, Hodr 1T | I PR kg 2 18 710 i, TV Hiilf:



130 PEEMITRERAE

China Biotechnology

Vol. 37 No.2 2017

PRSZES 1245 35, 52 % 590 T (& 1), T40HiayT i
PRIFFE 4 796 T (1 2) o A E T 4i i RIF 5T AL 306
T (Hrp R i A s L B T 430 Sy 250 .7 .49 i)
(B 3) , Horprep ol 10D 197 550, TV 39 18 17,

&1

2014 47 A 1 H ARG, clinicaltrial. gov | JE M09 40 36
I AR A 7 002 15T, Forb I I 399 i A 3 2 4
3 883151, XMW, 4HHIATT I RIF RIS K

Bk 2016 £ 1 A 26 Bt REKINAIATT IV Bl R ZH TAIER
Fig.1 Phase IV clinical trials of cell therapy in the world by January 26, 2016 (from: clinicaltrial. gov)

&2

B, 2 BR 20 M 7 O A A 118 78 L T S LR R
ZI1E 80 J7 RIG, A 20 4, A0 BT T S 1 A K
MUBLRE I o 207 3% PR RS e B S
5P R H R A R U F) 2016 4F44 i 2 89
JCRTCAFE B ARN 10.6% ) , 32 B 545 16 1 =
JETEAL . SR R A o [ A e A 20 s

Bi1E 2016 £ 1 A 26 Hitt R & KM FHAETTIRRERIER
Fig.2 Clinical trials of stem cell therapy in the world by January 26, 2016 (from: clinicaltrial. gov)

PN SRR EIE, K HESh T 4l Ak &
UTAE B AN A P PRIA 7 AR i 5 19 T 40 i iE
SRR RS A w) FERRSE | H ok 45 [ 58 G L
dok, ZE[E FDA 2009 4F 12 H 31 H DAFTIEHEE 2 980
T4 359750 H 52010 457 H 30 H, 25[E Geron /3 ]
e e R V) i R 7R S R Ve



2017,37(2)

TS A2 Y AE L R IR Rttt of B & R BT B —— A 25 k2 131

B3 #2016 £1 A 26 HERITTHEARTT
Il R SR 1E 5
Fig.3 Clinical trials of stem cell therapy in East Asia

by January 26, 2016 (from: clinicaltrial. gov)

A LR 2010 4R 10 T, B [ 1 4T 40 A A
PRI AR AT A s B PIAR, B T HEE 3 B T A 2
o sk EEUR K $80% T an ko, oF R #2015 4R
T4 MR SE AR 2 3 M 3 300 J5 25 GHE & 5 9 800 J7
FIC, B 5 AR R BB . LA G
NG BT B2 5 O AR 25 6T T ARIGIT IR 1Y
Ty —FBERIR T B AR, AT BT B 24 A A 0
FRERHLES 2012 45 4 H R AT AR EZ ER
FHEAFTFEHR + 7 L UK (2756 ) ) %) T 4 i
RITIHAL AR T ERPPAL , AR T v [ BUR T 40
M7 B EEACIATR . T 40 M5 1R o 2 B2 T 31 s e
JEE R 506 T 4 I DA B 2 40 AR K I R . St o
AT A AT T 0 b % e v ] v e, FR A N AN
WS T 4H AT S A QBT RE ) R SR, LB L
I, R e T Al & . FERHIF Y
ST R AT ARl ©R A5 T8 RS, T b AT 4
JROE R T AR A BRA &) IRIIAC R W R A BR A 7 %
AR Z T AL HE 7 T TARRF 5T e, Q%
S TN N0 A NN P8 i U o
S i K AR S rp o RN ZE ARG T 4t e [ K
TADFTE L. AN Z B Be AL TE R T T 4 i i)
Il AR5

B SRR AE T 40 AT 5 R b Ak D T T R
TR kR AR 555 [ 45 Rk E AR A, Fe = 140
MRS 5 7 M A K R AR AR K 25 8, 32 EAR I AE LA
O (1) ESR TR E BHIF R AS R B, {H T 41 i 5k
T FRING RATF 5 K J K7 5 [ AMI A7 e R 22 1, 7 28

ARLEIEAT T 20 ML AR LAt -5 5 FH RO IF T, v 0 A DR 1Y
[T B 40 A 2 B v s 1 LAY R 2
J3R YT FR I BOR T, WA AR OB A R Y 38 R i A A
S, T2 AR EAL , T 40 A RS RO AR, A% A A
[, AR I ML RS AR i AR 2 . (2) R T2 ol
B R T AL T 9 e B B, AR [ P 4 28 24 4l
Bl e BT AU ah T S s h, RE 2905 50% ,
BN 2 i 40% . Hop s X 33t 10% , [ BT o e EAR
ANo EBIT, FE 2 B 43 T A A ik 4k 2D B Be o
BREZAZOEOR A TG 4, B [ 1 B R 3, Bl
T UM R — 28 R, [E SN A R BIT  T4
ARSI 08 240 A ol B e R A [ T g, AR RS
e Il 69T 20 A ol R o A R SRR i I . B
240 M ] -5 A 2R o i A 3SR R TR 2 Ak A
PRI i ] 5 S AR S TE R LRSS LA o AR
SE3 , T A0 IR RTS8 MG 7 (19 A B A R AN L
o 73 P B S AL AR P b s ), A 85 A 58 73 5
S UESE BRI , RO 20 MBS ARG T, R — 2L A
PEHEATIE BE B ANBE A B RS A , i BB TR .
ARG T S A G e PR R S B K R
W FCR A5 J7 i R PEAN . @) T 40 ™ b 5
R, TR AR, A Bk AR TCF 19, {H2
TR ATRE A BN, T AR AR o B R I 53R
SRR AT (6] A T RE 32 2 St v A A A 5 R A 9
Geo UL, TCIE R ARG T (1 40 R ] 2 2
2 200 ) s, a0 20 A o R o B
PRI b R 2 A [R)—1 AEAA RR

RIS 2 40 245 990 475 ALk A W P 0 s RV 5 i
BEUR B AN A W B AR N PR S VR K
KA M 25K 2 A5 L DN 25 W) —Hf , Bk Sk BT 5 R
IRBAA I EEA N 0251 BT 267 ik BT 259
WA BT IR 2 AR o — 23697 Il 254, ik
% TRE ERT A,

% 0k

[ 1] YapMS, Tang Y Q, Yeo Y, et al. Pluripotent human embryonic
stem cell derived neural lineages for in vitro modelling of
enterovirus 71 infection and therapy. Virol J,2016 ,13(1) .5.

[ 2] Peng Y. The patentability of human embryonic stem cell
technology in China. Nat Biotechnol, 2016,34(1) :37-39.

[ 3 ] Plaza Reyes A, Petrus-Reurer S, Antonsson L, et al. Xeno-free

and defined human embryonic stem cell-derived retinal pigment



132 h [E &) TFE 2K China Biotechnology

Vol. 37 No.2 2017

epithelial cells functionally integrate in a large-eyed preclinical
model. Stem Cell Reports, 2016,6(1) :9-17.

[ 4 ] Espinoza N, Peterson M. How to depolarise the ethical debate
over human embryonic stem cell research ( and other ethical
debates too!). J Med Ethics,2012,38(8) :496-500.

[ 5] Ehrich K, Williams C, Farsides B. Consenting futures:
professional views on social, clinical and ethical aspects of
information feedback to embryo donors in human embryonic stem
cell research. Clin Ethics,2010,5(2) :77-85.

[6

[

Haimes E, Taylor K. The contributions of empirical evidence to
socio-ethical debates on fresh embryo donation for human
embryonic stem cell research. Bioethics,2011,25(6) :334-341.
FRALYE, Xh. AZENWRIA T AR IR T A AR BRI . Hh [
22{B P2 2004 ,17(93) :15-16.

—
~
[

Kang Y N, Liu H. Ethical issues of human embryonic stem cell
sources. Chinese Journal of Medical Ethics, 2004,17(93) :15-
16.

[8

[

Cohen C B. Ethical and policy issues surrounding the donation of
cryopreserved and fresh embryos for human embryonic stem cell
research. Stem Cell Rev,2009,5(2) :116-122.

[ 9] FAmse. BRI S HA R 2 2. AT
7k ,2013,33(9) :119-125.

Wang D L. The types, safety and efficacity of the transplanted
cells. China Biotechnology, 2013, 33( 9) :119-125.

[10] Si Y, Yang K, Qin M, et al. Efficacy and safety of human
umbilical cord derived mesenchymal stem cell therapy in children
with severe aplastic anemia following allogeneic hematopoietic
stem cell transplantation: a retrospective case series of 37
patients. Pediatr Hematol Oncol,2014,31(1) :3949.

[11

[

Zhang Z, Fu J, Xu X, et al. Safety and immunological responses
to human mesenchymal stem cell therapy in difficult-to-treat HIV-
1-infected patients. AIDS,2013,27(8) :1283-1293.

[12] Gruen L, Grabel L. Concise review: scientific and ethical

roadblocks to human embryonic stem cell therapy. Stem Cells,
2006,24(10) :2162-2169.

[13] Reinders M E, Dreyer G J, Bank J R, et al. Safety of allogeneic
bone marrow derived mesenchymal stromal cell therapy in renal
transplant recipients: the neptune study. J Transl Med,2015,13;
344.

[14] Bole-Richard E, Deschamps M, Ferrand C, et al. Editorial;
improving the safety of cell therapy products by suicide gene
transfer. Front Pharmacol ,2015,6:174.

[15] Williams J K, Eckman D, Dean A, et al. The dose-effect safety
profile of skeletal muscle precursor cell therapy in a dog model of
intrinsic urinary sphincter deficiency. Stem Cells Transl Med,
2015,4(3) :286-294.

[16] Pawitan J A. Prospect of cell therapy for Parkinson’ s disease. Anat
Cell Biol, 2011 ,44(4) :256-264.

[17] Hashmi S, Ahmed M, Murad M H, et al. Survival after
mesenchymal stromal cell therapy in steroid-refractory acute graft-
versus-host disease: systematic review and meta-analysis. Lancet
Haematol ,2016,3 (1) :45-52.

[18] Shetty A K, Upadhya D. GABA-ergic cell therapy for epilepsy:
Advances, limitations and challenges. Neurosci Biobehav Rev,
2015,62:3547.

[19] Gross G, Eshhar Z. Therapeutic potential of T cell chimeric
antigen receptors ( CARs) in cancer treatment: counteracting off-
tumor toxicities for safe CAR T cell therapy. Annu Rev Pharmacol
Toxicol ,2016,56:59-83.

[20

[

Schimke M M, Marozin S, Lepperdinger G. Patient-specific age :
the other side of the coin in advanced mesenchymal stem cell
therapy. Front Physiol, 2015,6:362.

[21] Golpanian S, Schulman I H, Ebert R F, et al. Concise review:
review and perspective of cell dosage and routes of administration
from preclinical and clinical studies of stem cell therapy for heart

disease. Stem Cells Transl Med,2016,5(2) :186-191.

The Problems, Solutions and Prospects of Cell Drug

WANG Dian-liang
(Tissue Engineering and Regenerative Medicine Laboratory, The General Hospital of Th PLA Rocket Force , Beijing 100088, China)

Abstract

Cell drugs have their own characteristics and advantages which play the role that other drugs are

difficult to play and have a good curative effect for cancer, autoimmune diseases and other illnesses. But in the

process of research and development, there are ethical, safety, and other issues. To solve these problems, some

solving strategies have been put forward, and the broad prospects of cell drug development are discussed.

Besides, the latest cell drug clinical research and development situation are also introduced.
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