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[ Abstract] Objective To explore the curative effect and safety of transplanting autologous mesenchymal
stem cells to patients with Parkinson’s disease. Methods Forty-two patients with Parkinson’s disease were select-
ed and randomly divided into a control group and a research group, each of 21. Both groups were given routine
treatment and rehabilitation, but the research group was additionally provided with autologous bone marrow mesen-
chymal stem cell transplantation. Bone marrow mesenchymal stem cells were isolated from the patients, cultured and
transplanted back into the patients totally 4 times at intervals of 5 to 10 days. Before the treatment and 4 weeks and
3 months later, the clinical functioning of both groups was evaluated using the Unified Parkinson’s Disease Rating
Scale (UPDRS). Four weeks and 3 months after the treatment, the peripheral blood expression of vascular endothe-
lial growth factor ( VEGF) , the expression of interleukin 10 (IL-10) and the expression of CSF tumor necrosis fac-
tor alpha (TNF-a) in cerebrospinal fluid were compared between the 2 groups. Results The average UPDRS
score of the research group decreased from (41.26+17.92) at four weeks to (33.67+17.77) at 3 months after the
treatment, both significantly lower than before the treatment, and significantly lower than the scores of the control
group at the same time points [ (47.13+18.35) and (39.03+16.50) |. During the treatment, no severe adverse re-
actions were observed among the research group. Moreover, after the treatment the blood expression of VEGF and
the expression of IL-10 in cerebrospinal fluid were significantly improved in the research group, while that of TNF-

o was significantly reduced compared to before the treatment. nclusions The transplantation of autologous mesenchy-
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mal stem cells can safely promote nerve function in Parkinson’s disease patients. It is worth applying in clinical

practice.
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transplantation

A4 £ ( Parkinson disease , PD) J&—Fp A E4E A
ToEH UL RIS PR AT P A 28 A8 P | G 32 B P
N5 AR AT G 1 i sh A Ak kb e oniR AR Y PD
BE FEIM KRR AIEEE WIAEE sshiB % A&
FPRRIR A T E ) S5 iz S D RE S B H AR I T
HREST, G H G E Sk o R DT E A, H Al R
XFPD B AL Iz a2 TR M 2 Wia T i 2y
PeTT BIRRACA 3 ~5 4F, — B 2GR s, I 2%
fofi g 15 B I AR, ek B BhoRE A i AR T Y
B K BIE T R A A 0F B E iR o7 il AR
MEMARAS b ol sz i b 2 ou D ae , Hoilim PR VA YT T Bk
Frsuitk . B AR B A BOR S Uk R T A RS Al N
PD B IA T AL T —FORT 0 L R I A R
T4 fifl ( bone marrow mesenchymal stem cells, BMSCs)
B R EERAE | A TRTERTRE ) M 2 1) s Ak i Rg , TE AT
PR Nl Z R 240 (s ST A ) |
ATV A 40 M B 3 7 BRAR A Bh T AR IR AR
WFFE L8 [ & BMSCs 28175 T 43 1L 1 0 25 1 40 g
IBYT PD B IR R T ROH R

POE ESPp7

— WX 4

FEBEHL 2010 4F 12 A = 2013 4F 12 A Wilal 7 B
IRITIY PD B 42 4, B A EARERL TS . QTS
PD 2k UE" s @AW 55~75 &, @PD HEWilE ™
H L Hoehn-Yahr 732% (H&Y 4348 ) R 2~5 %%, D
TR BNRYT T A R A A B AR 58 IR A B R
BECPEZE Bl b, BE BB R G OB A A
PEMA 4 BREEAIE BN 4 AR S IR A AE ; QB E O il
B S E BN DI REA 2 OB/ I AR o™ H 4 5
TG s @3 BUA T ; QP A FL T M 2 0P AR (i
e R 4 ) @ IR HIV FH P 55 g 15 A B 2
OBEEMIBEREART , an A M AR5, R BEALETF &
Dol LR B MRS R S B2 2 dH s E PR AR
1 SRR RRE ISR 1, RP RS SRIT IR, &
PR ) 22 S RG24 L (P>0.05) , AT i,

1 OAGERF 2 41 H — R TORME B g

. 2 PERI (i) AR TR
gﬂ}JIJ WJ%& 93' ﬁ‘ (y,ﬂ?ts) (H ’th)
BhA 21 12 9 65.3£6.6 39.3+6.1
Xf B R 21 11 10 66.2+6.4 41.3+5.8

Parkinson disease ;

Transplantation;  Autologous

ZORIT

XTHRAL BB 2h T 2 IR 9T (L4 T IE B fig
TR IS a1 A e A Wl 174 N €1 i | I e
MAFFRHIR G ) i G RE T 0, 455 A T B
WP SRR TR EB BRSO Sk IR 4k > KT HEWLZR T |
VU 8B AL AN PSR B 69T 45
BAHA B H BN R B 5, X A B iRy At
fit FH L) A A& BMSCs BHIATT .

= .BMSCs 4 5555 55

B R T RAEAL B RE AT LR e BE L 2 2
40 ml, SR FH %35 BE A0 B B 00 08 0 5 i A PR A2 A
Z: M8 Dharmasaroja EDIN BT IR B B 5 BMSCs
K38 5K DMEM ( Dulbecco’s modified eagle medium ,
DMEM) /F12, ¥ 41 il 43 2% F 75 ml K5 £ N, & T
37 CHEFNEEE ARBUECR 5% 19 CO, 84 s
4 )5, FHAEFIER K B V7 4 ml, B2y 1x107 M5 3% 40 iy
HATYEE o SR AT A BRI S 5 QK5 % 4 e 2% 1f
PiJE 235 CD33 (1.8%) . CD34 (0. 7%) . CD45
(0.2% ). CD29 ( 96. 9%) . CD44 ( 96. 6%) . SH2
(97.4%) SH3(97.2%) , - b im A 1) B 41 L g 1
1A S AR AN 43k 1 B8 T, UE BH T RS 3F A0 M Ak
BMSCs, 4 5% 7% (19 BMSCs %% 2 ik 3] V4 J7 2 5K i}
( BMSCsFE A 1 S AnfE o BB 5 T s AR S 7 4 1.0x
107 1~ BMSCs) BRI F TR A IRYT .

Y . {14k BMSCs # 4

TR YT R VE A% A 4 R8O RN T A AROR b
TG IE S AR T 2 508, RS LR S )5
TEZR AT AME 28 0 A5, 28l 5 Bk & LS B )
K 2% F 2 < R Rz Ik 22 M (R0 45 47 Jm) 50 12 1 R
B, KRB DA F 8 48 e 28 il s Bk, 4 TR
R T m A T IRE N 4~
6 cm, BEH AT UL TG €0 375 B G 6 VRO L AR B TR R
M1 3 ml J5, P 0.5 ml/min 3 B 3 A BMSCs 4 fifg
B[ BE TR EAES 1.0x107 4~ BMSCs, 4
MU BMSCs M BE M (4~9) x10° /ml ], 558
Be 505 11 R FHTH B 20 A 78 1 0T B A [ e, U R
AR 4~6 h, WEZ A ] B E A T b, #
ML B B Y HEAT 4 W H & BMSCs B AHIRYT
R A ] BR B [E] 2 5~ 10 d,

I ROFRE v S B g

TIRITHT JRYT 4 8 JRIT IR 3 N H B HIR AR



- 196 -

AR P A4 5 A 4 2016 4F 3 A4 38 555 3 ] Chin J Phys Med Rehabil, March 2016, Vol. 38, No.3

G LEA VS i 3 (unified Parkinson’s disease rating
scale, UPDRS3. 0 i) %I 2 41 & #F 1797 B0 &
UPDRSH: i 738 - 2 A, AFFE e HTEH g 1O I I
IVi#843, (DUPDRS I #4; 2V & BF A AT A
1524 ; QUPDRS 1184 FEZFAG B35 H % A 16 16 sl g
71;@UPDRS &5 43 3= 22 PF-Afi % 12 3 T AR A A5 1%
HL; @UPDRS IV #8043 £ VEAS 25 YR 97 1912 3 F &
Jit; @ UPDRS & 43 A Lh I T ~ IV &6 43 45 43 & il
UPDRS/ 8K 5 W) 6 78 28 25 A 28 ) g dofe 40 i 32 ™
N AR5 B R B Hoehn-Yahr 43 2% ( H&Y 43
Z0) VPAL B F B AR . H&Y MR T -0 43
FRTCIRAE 51.0 73 s BB 5 1.5 707 B i
I 2 LA DI 6E ;2.0 3 F s BUI e, {H R
TR 52.5 43 F 758 B RUN B | 334 S A 22
fHRE H A IE ;3.0 4 2R XU A , A 4 3451 Ml e
fi3, JEhiadEe A ;4.0 43R B Ak HEFHRAC
UL EATE 35.0 7 RoR B N e R el H BB A TR 7§
R

AWFFE R I IR ST R IRYT 4 F KRR 3
H B 2 20 £ 3 A I A P9 B2 A A R F (vascular
endothelial growth factors, VEGF') | i B T 40 A
#-10 (interleukin 10, I1L-10) X 983 IR 3E K F-a ( tumor
necrosis factors-o, TNF-a) ik, TEEEAUF 52 W [R] 25 1)
WMEEIFI Rk 2 B FH A R F R AN, Bk EH W
SR WHAYT IS G AR AL B s R AR ] TC IR A B
215 5 BMSCs BAEA CHTEANC 5%, 45 A R
SRS ] AR ARAE R BEE RRLLER] | SE 0 A 4
br APV Zead AR BEVIRT A, S AN AN R ik
WS AR B FIRIT 4 8 SARd7 e 3 A A ki s £ 2
o4 BE I 0 iR AR AR ) A B, DL 4 TP A
BMSCs FAHIA YT I % Pk

NGt EE

AT T A9 O L) (R 2s) Fow, R SPSS
16.0RRGE T2 B R A7 854l 0 B, 2H 9 B8 b Bk

FHECRITAEAS ¢ 45 55, 20 8] 35 850 o 3R I ST AR AR ¢ K
59, P<0.05F " ER ARSI H#E L,

# X

— JRITHI J5 2 4 F UPDRS W4 & H&Y 434
gEIR L

BITHTIRIT 4 I GI7)E 3 AR 2 i &
UPDRSI¥4r J H&Y 3 45 R E WL 3% 2, & h s
IR IRITRIFA AL 5 X B UPDRS £ W48 R 1170
e H&Y R R A 2R B LEI ¥ E L (P>
0.05) ; 22397 4 JilJa , K B A4 8 33 R H&Y 41 9%
Hh, H AT UPDRS 48 48 ¥ 886 97 7 B 003 (P<
0.05) , X FRAH LEHSUAAG ol AT R NG 26 7Y 57 s sh
BVES A AEIRTT PR S UPDRS B3 801A )T R A i
M3 (P<0.05) ;38 oF 41 M\ b i &k B, B A Al BB E
UPDRSETHER T4 S i o (B T H&Y 4340) ¥ 3%
PR ALK, 4 8] 25 5+ 3 B Ge it % 8 L (P<
0.05) ;36975 3 AT, K I 2 4 % UPDRS & Tids
FRIFor Koy (BR T H&Y 4340 ¥R At — 245 i
#(P<0.05) , I HIL AT R A 41 /B & bk 45 T8 AR 04
(BRT H&Y 439%) 78 B E T X R K | 4l [R) 25 5 45
HA G228 L (P<0.05) ,

TORITHI G 2 B E AR A A5 R R SR YT
Gt

BITHT IRIT 4 F XGRI7 IR 3 S B 2 A
KRR A 2 T W 3, R BE B R IR YT T
2 B AR I VEGE M i W IL-10 . TNF-o
FIRAH R 22 R TG 7 L (P>0.05) 5R9T 4 Ji )
RITIE 3 A, RS A 4 B E AN E L VEGF
KA TL-10 FRak ¥IRTR YT AT SOk HE 41 B I 14 588
T A P TNF-oo % 38 U 58 A 7 i B ) B 2 BH B 0k
55, Hi 22 R HA G TR L (P<0.05) . RITHTGE
X} R 2 £ 45 T A A FE A 2 SR 2 T B S oAy, L) 22
SH TG E L (P>0.05)

R2 RITET G 2 HEE UPDRS #F4r B H&Y S0l R (4, 2+s)
A
YRITHT 21 1.88+1.56 13.70£6.11 34.31+13.87 4.56+1.87 53.91+19.02 2.22+1.01
RIT 4 J8JE 21 1.16+1.44% 11.72+5.34% 27.26+13.15% 2.53+1.63% 41.26+17.92% 2.17+1.08
WBIF3 AR 21 1.01£1.32% 10.29+5.08 22.31+12.52% 1.08+0.98% 33.67+17.77% 2.10+1.12
X HEZH
YRITHT 21 1.87+1.49 13.62+6.09 34.50+13.62 4.63+1.85 54.07+19.78 2.31+1.05
RIT 4 8 21 1.37£1.48° 12.42+6.03 29.65+13.09* 3.53+1.70* 47.13+18.35° 2.20+1.26
WIF3ANAE 21 1.13+1.29° 11.21£5.26° 24.09+12.94° 2.38+1.17° 39.03+16.50° 2.18+1.05

S NIRTTIT IR, P<0.05 ; 5 AH [F] B i) o5 % HR 4 e, P P<0.05



Y S B 2

2016 4F 3 A% 38 %45 3] Chin J Phys Med Rehabil, March 2016, Vol. 38, No.3 - 197 -

R 3 AITHT A 2 AUEE ARG IR ARG AL A R LA (x5 )

N VEGF IL-10 TNF-a
A ) (pg/mD) (pg/ml)
P2
VRYTHT 21 136.55%17.43 129.35+12.76  23.11x2.24
WY 4R 21 352.65+22.62% 260.55+17.63" 12.35x1.21%
WBITIE 3N 21 452.54+20.88%Y 324.05+18.76"  8.23x1.30%
pogicE|
TRITHI 21 141.76£21.56  129.36+12.77  22.96+2.20
BT 4R 21 147.43%20.35  134.63%12.21  22.33x1.89
WIYE 3N 21 156.56+18.99  149.75£12.76  23.96+2.52

T SA IR IT R LR, *P<0.05 ; 55 4 [ i 18] 5 X B4 Lk g, PP<
0.05
TEARM ST G [E] , B AR 21 f8 35 248 BMSCs AR
IV S AR B AN B, 3R WG YT 4 8 AR
S7a 3 A A B R AR AL A B T R A A
WAEFEAR I A UL B 5, $E 78 B AR BMSCs B AE IR YT
PD VST,

i

AR PD R ZE G L& £ X PD B
FRTETY — B P 28 5 A2 A S B 9 1) 44 A B e o, L
HFIRIT PD AR ERA HEMIGIR At & X,
B BE ] 70 5T 40 L ( BMSCs ) 42— 28 HLAG il 4 e 780 K 41
A=A RRAE ELAR T R AR 25 1 Al 5 1) T 40, v] 3%
Ik i Z R 2 A K P (AR R YRR P R
2K N VEGF 55) | X2 0706 | ey il ik i 4
Kz i A mEAE RN, IF Haz ok s )
2 TR AE & S AGAE, ieig B RS AT DA If b e T
B REHER SN, HANES Boah 25 48 # K e A 56 Im) 2L, H i
ELIZ T 7E i 28 28 G5 W 98 TR 7 A4S 3 ) 7z
JEH[I,IZJ .

A IC SCHR AR B , 76 AR A i =25 B 1) ==
JRET DX L R v S IR [ ks T X A7 AE B A 5 K IG5
AUV BB 0 A 28 T 20 5 TE 55 00 TS 3K S e 8 1 240 g Ak
TFHAXT i 1 o R 48 A KR A, 7R S5 i T RE B
PO YA e AT | BT s J5T 240 L A /0 % e T
A, TR A 2 e 2 A0 1B R A2 i L
{H TR LRSS B B>, B E AR A TR,
R B —Fh 3 B B 9% BMSCs 1Y 7 B, fi FL L g
1 HABREER MRS A T Tapafe A, Har
T R FH RS2 B FICOLL %5 5 A0 85 B 0 1 %t g2
Sy HE IR BMSCs , A% 5256 2R FH %5 B B B 5 000 7 A
EHERE R A, S R Dharmasaroja AR 22
(I AT B B, 2R I & BR BT 555 35 40 e e
BMSCs, X4 15 5% 21 Jit £ & 3k B3R )7 BEoR B (1.0x 107
A/ kg ) BT H T4 R A 69T

HRTA KR fe i, BMSCs Al 43T #H AR E

IR 1] 43 1k o pf 2 4B, 7R OE EL S T R A Y
BMSCsHEWS 77 1 , IT 42 dF 9 J5 24 M 28 + 41 i ( neural
stem cells, NSCs) 736 A B 2870, 9 /D BT Jie o 4
sl , AU a2 i e BRAEF gT R
KL BMSCs BAHIARYTY o, LA SE A B A Xt HE 4
FAE/N A2 e B R B O s A AR
Jeiy b A i e i A U e 1t 2H 2B BU 5 BMSCs 3%
FiIe , B IFRA P IR E S 28 2 T g KA T
K VEGF Feik34 W fh 38 a8 | [R] sk 3 2 B0 e iy 14 i 952 473
REZEAE MLAG A b P R HEL 40 i VA S5 2 e, X, i HL 3
WS H5 ML MY & B, BMSCs
FEIAYT AE 135 DR R M0 4 ARABE TR0 I U P ot 22 B B g
Zotis, MR R RIA & FRIEIR 7 AR 3R A 2%
RILE 5, Ak PD BE TEH M2y ) SRR &+ Tkt b
LI A& BMSCs B HEIATT , 29R77 4 R GRIT )R 3 4 H
i & B4 F 3 UPDRS P43 883R I A ot B2 34
FUE, KT BMSCs BAHMESE PD A ML DI REVKE
FIVE PR AT BB 4235 . OBMSCs A8 A S i 32 5 1 2 40
MUAEEAER , Be A2 2E [ B a3 16 4o 25 200 a3 0 22 o it
ZEFRN T N A & A 5K A% S 5 A N TE
FFEE NI ST A B T2 2T Rk & ; @BMSCs 1]
B M0 2 SR ad2UE 5, i &
SEHT Y M 2R g8l IE R AR IE 32 PR 4 T AR O
(BBMSCs RE I8 12 43 106 40 it B Jom sk o 22+ 2 M 7% 1k
oAb TR HICIR 285 1) 32 AR 40 i & #E T R, I ) sl AH DG 7
oo 3PS E v 18 v 1 A LR L EZSSAERARY 3~ R

IMA8 N B 2R K 7 ( VEGE ) AN RE 458 1M 45 2F K
WA HEBEER T Ea, 2 5 A K 7Ais ek
A K M R A TR AR S B A s 2 R A R L
BRMadAEFEZMEN ., WA YR EN, VEGF
REAELE K FAZ s 1 2 e AR 1, %o 22 L0 g 40 it 463 40 the L
AR BT Y RWF S R AL PD B 4
BMSCs#AEIAIT 5, HoAMNE M ' VEGF k867
T K ) PR 2 A B 1458 | 3R BMSC B AHREEHF PD M3
I E RN, dEm AR 2 A 2 T ek
IL-102 2A BT RAVEFH M 4 K, X5 TNF-o 55 R P41
i PR 5 P 7 7 = B A B B 4 M s g
FHEREREERY ) IEFEPURRAL AT R TNF-a
Fik , EX R A S U R B REEA LA E
B, H A 3 v o] S 20 B R A i A T RE 3
L, 5 2L AT 1 G S R R il % AR 1 PR R A R 21
AT 25 % P E R RS R BMSCs RI#55 PD & s
W IL-10 & &, FEK TNF-o K F HED A 4K
BMSCs 1] fitg i 2 $12 5 il 5 W T R TR 2K F-, BRI g
BT 2k AR R P TR I e AN T T
S T D AR 2T =S I A D ) DR RS e O N



- 198 -

AR P A4 5 A 4 2016 4F 3 A4 38 555 3 ] Chin J Phys Med Rehabil, March 2016, Vol. 38, No.3

TR AR 32 450 b 28 40 it 542 o PD AR B i 4 1) BB K
212 FBANHT BMSCs e FUEAR S, [ AR R )
G fF FH G 3059, OB AR &R A2 AN 2 T A, T i
BMSCs4M M AR YT &2 4 PE A XT84 . AT A
FEABAE AR YT LA A TR 24K th 0 B R R R, HL
SRR e R e ST (IR & 2E =g ire b NS I R i
— R AR BMSCs B HIIAYT PD MY PELs

ZE LR ARWFoR 45 SR, A 7K BMSCs B A 1]
W R INE R PP R A T B SR TRk R
PD BEMZINREWE , FLiAY T it B h R R I AN R
RN B AR AE ;SR B R A & BMSCs B AI597 PD
FEIR R R4 T A0 B B, e V1A e AL A %L
P R w7 e et — 8T,

2 % x W

[ 1] Einstein O,Ben-Hur T.The changing face of neural stem cell therapy in
neurologic diseases[ J].Arch Neurol,2008,65 (4) :452-456.DOI: 10.
1001/ archneur.65.4.452.

[2] Langston JW.The promise of stem cells in Parkinson disease[ J].J Clin
Invest,2005,115(1) :23-25.D01:10.1172/JCI124012.

[3] Lo B,Parham L.Resolving ethical issues in stem cell clinical trials ; the
example of Parkinson disease[J].J Law Med Ethics,2010,38(2):
257-266.D0I:10.1111/j.1748-720X.2010.00486.x.

[4] b, D5 2658 K, 45 PR ROF S N ) 58 BT 40 5E 17 53 Ak
PRET AR 22 H PR A0 B RO RIF S [0 ] [ BROBR B A% 5 B IR A
2009,30(5) :394-398. DOI: 10.3760/ cma.j.issn.1673-4378.2009.05.
004.

[5] Dharmasaroja P.Bone marrow-derived mesenchymal stem cells for the
treatment of ischemic stroke[ J].J Clin Neurosci,2009,16( 1) ;12-20.
DOI: 10.1016/].jocn.2008.05.006.

[6] Gibb WR,Lees AJ.The relevance of the Lewy body to the pathogenesis
of idiopathic Parkinson’s disease[ J].J Neurol Neurosurg Psychiatry,
1988,51(6) :745-752.

[7] Martinez-Martin P, Forjaz MJ.Metric attributes of the unified Parkinson’s
disease rating scale 3.0 battery; Part I.feasibility, scaling assumptions,
reliability, and precision[ J]. Mov Disord, 2006,21(8) ;1182-1188.
DOI: 10.1002/mds.20916.

[8] Forjaz MJ,Martinez-Martin P.Metric attributes of the unified Parkinson’s
disease rating scale 3.0 battery; part II. construct and content validity
[J]. Mov Disord, 2006, 21 ( 11): 1892-1898. DOI. 10. 1002/mds.
21071.

[9] Grill S, Weuve J, Weisskopf MG. Predicting outcomes in Parkinson’s

disease ; comparison of simple motor performance measures and The U-

nified Parkinson’s Disease Rating Scale-IIl [ J ].J Parkinsons Dis,

2011,1(3) :287-298. DOI; 10.3233/JPD-2011-11016.

Tsanas A, Little MA , McSharry PE | et al.Statistical analysis and map-

ping of the Unified Parkinson’s Disease Rating Scale to Hoehn and

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Yahr staging[ J ]. Parkinsonism Relat Disord, 2012, 18 (5) ; 697-699.
DOI: 10.1016/].parkreldis.2012.01.011.

Shen LH,Li Y,Chen ], et al. Therapeutic benefit of bone marrow stro-
mal cells administered 1 month after stroke[ J].J Cereb Blood Flow
Metab,2007,27(1) :6-13. DOI: 10.1038/sj.jchfm.9600311.

Chinta SJ, Andersen JK.Prospects and challenges for the use of stem
cell technologies to develop novel therapies for Parkinson disease[ J].
Cell Cycle, 2011, 10 (24 ) : 4179-4180. DOI. 10.4161/cc. 10. 24.
18835.

Osanai T, Kuroda S, Yasuda H, et al. Noninvasive transplantation of
bone marrow stromal cells for ischemic stroke : preliminary study with a
thermoreversible gelation polymer hydrogel[ J . Neurosurgery, 2010, 66
(6) :1140-1147.DOI;10.1227/01.NEU.0000369610.76181.

Kamei N, Tanaka N, Oishi Y, et al. Bone marrow stromal cells promoting
corticospinal axon growth through the release of humoral factors in orga-
notypic cocultures in neonatal rats[ J].J Neurosurg Spine,2007,6(5) :
412-419. DOI: 10.3171/spi.2007.6.5.412.

Kurozumi K, Nakamura K, Tamiya T, et al. BDNF gene-modified mesen-
chymal stem cells promote functional recovery and reduce infarct size in
the rat middle cerebral artery occlusion model[ J].Mol Ther,2004,9
(2) :189-197. DOI;10.1016/j.ymthe.2003.10.012.

Zacharek A, Shehadah A, Chen J, et al. Comparison of bone marrow
stromal cells derived from stroke and normal rats for stroke treatment
[J].Stroke,2010,41(3) :524-530.DOI: 10.1161/STROKEAHA.109.
568881.

P BRATRL, SRR, A SRV 22 T 200 OB AP ) 4 AR AL TR LY
WIPEML] T EHSU TR SI6 KRR, 2011,15(49) :9178-
9181.DOI: 10.3969/j.issn.1673-8225.2011.49.013.

Liu N, Deguchi K, Yamashita T, et al. Intracerebral transplantation of
bone marrow stromal cells ameliorates tissue plasminogen activator-in-
duced brain damage after cerebral ischemia in mice detected by in vivo
and ex vivo optical imaging|[ J].J Neurosci Res,2012,90( 11) :2086-
2093.DOI; 10.1002/jnr.23104.

Sun B,Feng M, Tian X, et al. DL-3-n-Butylphthalide protects rat bone
marrow stem cells against hydrogen peroxide-induced cell death through
antioxidation and activation of PI3K-Akt pathway [ J ]. Neurosci Lett,
2012,516(2) :247-252.DOI; 10.1016/j.neulet.2012.04.003.
A= A ML N B A AR PR B A2 (AR e A i A v 1 £ 4
FEA[T]. BE 22838 ,2009, 15(8) : 1130-1132.DOI; 10.3969/j. issn.
1006-2084.2009.08.004.

SN EE K, SRR, A5 I Ah 5 £ I B W 1L-18 ,1L-6  IL-8  TNF-
o IL-10 ACF R0 Klfi PR SCLT L IR R 25,2013,53 (13) : 8-10.
DOI: 10.3969/].issn.1009-153X.2006.01.006.

Danielyan L, Schifer R, von AA | et al.Therapeutic efficacy of intrana-
sally delivered mesenchymal stem cells in a rat model of Parkinson dis-
ease[ J |. Rejuvenation Res, 2011, 14 (1) :3-16. DOI; 10.1089/rej.
2010.1130.

(&1 H #:2016-02-20)
(A5 )



