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[ Abstract)

nervous system stem cells after cerebral infarction.

Objective  To explore the curative effect and safety of transplanting autologous mesenchymal

Methods

domly divided into a control group and a research group with 29 cases in each. There was no statistically significant

Fifty-eight patients with cerebral infarction were ran-

difference in terms of age, course, illness or treatment time between the groups. Mesenchymal nervous system stem
cells were isolated from their bone marrow, cultured and administered as treatment. Before treatment and 4 weeks and
3 months after treatment, clinical nerve function limitation scores ( CNS) were recorded, the National Institutes of
Health Stroke Scale ( NTHSS) and Fugl Meyer assessment (FMA) were administered, and the modified Barthel index
(MBI) was evaluated. Results

were significantly lower than before treatment, and MBI and FMA scores were significantly higher. Compared with the

After 4 weeks and after 3 months the CNS and NIHSS scores in the research group

controls, the CNS and NIHSS scores in the research group were significantly lower and the MBI and FMA scores were

significantly higher after both 4 weeks and 3 months. Conclusion Transplanting autologous mesenchymal nervous

system stem cells can safely improve nerve function after cerebral infarction.

[Key words] Bone marrow; Mesenchyreal stem cells; Nerve regeneration; Cerebral infarction; Trans-

plantation;  Autologous transplants

DOI:10. 3760/ cma. j. issn. 0254-1424.2014. 06. 006

YEFF FAAL 214400 VLI, 7R 7 R 2 B 2 B B VI 199 2 e A 48 oA
(X5 A% LN EPT FREHE) TR T AR S AR M B
RHE RS IR S VLI R T A0 5 2 (R R 22 55 ) 5 AR 2 B B )
BEe p S0 3 (7 365R ) s VL0 48 JRRIE o T AT S R 28 (%)

WEES . XEE, Email; Liudinghuacn@ 163. com

H il PR XS IS L A036 7 AR R AR
T7EE  AER AL W X8 DR 7 AT N B, JE 1
AR T 2 A G DX 1t A7 A i P 28 200 P Xt 2
WREAE S Bk BULR R S T W E R, W&
W BESEROAR R T T A0 N RS A KA AE R T R Ak T
— P B, B FE BT 40 ( bone mesenchymal



- 426 - rhAE Y P A 2k 2014 4E 6 A5 36 556 ] Chin J Phys Med Rehabil, June 2014, Vol. 36, No.6

stem cells, BMSCs) HA = EH5H | A IR EHRE I M £
) AT e , FEAN IR S50 B AT o fk h Z Fh 1 220
L (AR 28 T P 28 e ST A M A5 ) AT AR SR A2 4 DX 8
HIIAST AR F AR 2 BT k79 5t AR
USRI H BMSCs 28355 5 434k 1T >k i i 28 1 At LT
I7 IGRE A RBE  BRIG R T RIOH

POE RSP P73

— BRI G

I 2010 4F 12 J] % 2012 4F 12 R BRI
FEAE £ 58 191, R AN A bR EAL TS . DFF G 1995 4
2[5 4 o Mg I A8 2 AR 23 BCRITT Y Jili 158 8 12 W b
@K% CT B MRI A A2 Wi W I BE ; w1 & fisi
REBE, AR 1 d ~3 Ja s @I REM - sl Fi R AL <
4 G FEARFFEERT A IS 48 h; AL 35 ~70 % ;&
5058 J1 K MR S A A ( mini-mental state examination,
MMSE) %1753 =27 4 ; @ % F SR S, BE 5
BrbndEds. Q8 A O il B S EEREREA
4 QB I Ml 9 ol ™ 5 4 B Ry Qad SR T O FF:
A B i T PR A (AR R 45 ) s B vE HIV FH
PE e bR I PE ; @ PR T ERE A AR D e
PERFSEE 0L, SR BEALEC R 200 ik B E I R
I KX HRZH  BE2H 20 19,2 4 HE PR B AR 0 R A
BRI 1, RP R gt 2E i, R I ) 22 5
WG4 (P >0.05) , HA 0] He

Z RO

X RRZE S8 45 T L2 iR o (LA I O 7
S A AT 259 XA/ MR AV %) RLi G
FRE T, 274 BEE T WAL FE 109 BB 48k A7 7%
e AmPE AR 2l | R3d A sl Y1 2k BUT Bse & s
iz gl Ak Asr Bl A AN S A O A A 7 E )11 2
FAENiaI7 e . FIRYIZRERRAFEE 120 min, 43 5 I Zx
5d,LHESRYT 4 F, BAHA A E N R R
J& AN BRAL AT Al A LA A K BMSCs #AER
7.

= BMSCs f73 1 K577 K )

T SE T RS A 2 R R T LB S U B 21 Y
40 ml, >R FH %5 B 0 B 850025 4 35 1 B BRI A A L
18 Dharmasaroja 25" A B9 )T B 1597 BMSCs.,
K325k DMEM ( Dulbecco’s modified eagle medium ,

DMEM) /F12 ¥ 4 Bl 43 2% F 75 ml S5 0N, B T
37 °C MAREERFL D H0R 5% /Y CO, B F=46 15 5%
4 dfF , FAEFRER K BT 4 ml, U2 1 x 107 DSR40
HATSERE . SR AR BRASRI £65 5 AR5 5% 20 it 2% 1
PR #3150 CD33 (1. 8% ) . CD34 (0. 7% ) , CD45
(0.2% ). CD29 (96. 9% ) . CD44 (96. 6% ) . SH2
(97.4% ) F1 SH3 (97.2% ) , 3 i~ H H A 10 B 40 i
It 7 A4 U B 2B A S 3 A AR RE T, IE B BT 5% 77 400 G
7 BMSCs, >4 3% 3% 1 BMSCs % it 35 334 7 225K 1t
(BMSCs BAH I S bn il Ry J 3 R T oe AR EESS 1.0 x
107 /> BMSCs) Bl PR AEIGTT .

DY [ 14 BMSCs B 4H

TRYT VR R 2H £ O b T A AR L T
BERE R , HAKT R 5, UG DL S )5 1R
AN B, o A IR 2R R B R, SR 2%
FIZ2-R PR ER Bz ik e ] 04 1 7 R i T AR . AR 35 LA
ZE TR BT B g B R A TR A DL B
T A A SR EE R 4 ~6 cm, 7] WL IG (A
BHE R, FFRERERRE 3 ml 5, L
0.5 ml/mini# £ 73 A BMSCs 4 i B ( H 2T 7a ik
TN 1.0 x 107 /> BMSCs, 41 il 2% BMSCs ¥ fif
F4x10° 4/ ml ~9 x10° ~/ml) . F5F 525G
K FHH B 20 A 7 5 o P A [, g s AL Eib ~
6 h, WMESZ 0] BB E A TS0 N, B RS AR 4 B
BIGT 4 AR BMSCs B HEIAYT , BRR AR YT (]
a5 ~10 d,

. ITROTE PR E RS B 3 g%

TIRITRI JAIT 4 J 3697 3 D HJExT Lk ik
T ROTE , A dE . O M 2 D RE P R £ D RE
B4 £ 38 (clinical nerve function limitation scores,
CNS) J 36 [l [ 37 BA Y BE A< it 3% ( National Insti-
tutes of Health Stroke Scale, NIHSS) , CNS & # i 43N
45 43, NP5 0 ~ 15 43 R BB, 16 ~ 30 0 3%
IR EEER 31 ~ 45 43 3RoR 8 B NIHSS 340 <7
SFINFEEEAR T ~ 15 A TR PR, > 15 R
B QB Bk sh I RETE E R A fii 28 Fugl-
Meyer iz Bl D1 fig 1 3 ( Fugl-Meyer assessment, FMA) |, 1%
R FEXNAZRH LN BUR AL Rz B g
VEBE ) Sz sl B S dE AT PR E , b ik i 4 66 47,
T R Ay 345y AR R 2R OR 32 1 Az 3 1)

R 2 HBHEATOR ST L

L] B PRI (B AR TR B A SE AL (B

- 5 B’y (¥ ,x £5) (d,x +5) it st Tiint HIRIX
22k 29 18 11 55.34 +3.63 14.28 +4.71 3 2 8 16
X HRZH 29 20 9 56.87 +4.39 14.31 £4.49 5 1 10 13




AR T B A 5 AR 2k 2014 4F 6 5 36 4555 6

Chin J Phys Med Rehabil, June 2014, Vol.36, No.6 - 427 -

AE ), @ B H H W AR T 1% 8 (activities of daily
living, ADL) g JJ ¥ 2 R FH ¥t R Barthel 45 %% ( modified
barthel index , MBI) P-4, 1Z & R 1 E0 N A FEHE Uk
b N LE A VAN CE S N N TINZ R R 2 A R
BT RRERAE W64 N 100 43, =60 4> EKon R I RE
BEfE ;59 ~41 53 Fn B D ReRErs: , 75 25 B A e 58
H 5 AETETE 8l <40 FRoRHEDIRERERS , B 250 H
AT TS B R B ST Rk T Al R

AW RN MBI T 0 5% 2 4R A T MmN B35
P G O, 2SR R QNS I MR YT 5 e AR A, b A
WP R], JGIe A R FH = 5 BMSCs B AH A Xy
TEANIC S, A 45 A B SO M BN [E] CRECIR IRAE PR
FRLLntE] L R R A AR bR AL BEITIE it g5 R Kb
Vil &5, 53 ANAF ST I8 Wil £ 3697 4 8 MR YT e
3R E L A A A BRI I R bR S A
B, LIA T PEAS BMSCs Bt ia T 22 4k

VAN WA R=25 i)

AR R LA (& = 5) o, K1 SPSS
16.0 MG T3 A 147 508 0 A, 1 N 3B 3R
FHBCXTREAS ¢ K56, 41 [R] 5 850 b 558 R A ST AR AR ¢ 4G
55,P<0.05F R EFHAGITFEX,

# =X

AWFFEH, B A 41 2 BMSCs A6 IT 5 1
IR BLA AN R RN sk WEIE T 4 T8 KR YT )E 3
A AR IR A g BE I A I AR R ) A
FRARYIAR WA B 55, 278 A & BMSCs 48 i5 97 N
FEFCIY & PR AT . WRITHT AT 4 A XORIT R 3 4
g2 4 A2 T 6E  ADL 68 1 K KRS sh Dy ek
EAEMENFR 2, g a] e kB, IR YT R A 4
5%f #B2H CNS  NIHSS MBI & FMA P43 20 [a] 2% 5 14
TG E X (P>0.05) ;257 4 B)a, K2 4
. CNS NIHSS MBI & FMA PF40 2183697 R W .
Mg IF H S A 4 % CNS  NTHSS P43 1 i F K T

XTHRAL ) 22 R A Gt A B L (P <0.05) 5 3R97
Ja 3 N HBEE, &8 2 415855 CNS NIHSS MBI & FMA
VO B BaRYT A — 2 o3 | IF HL e RS A 21 1 iR Fs
R oA e R4S I 3 M T G REL, L IR 25 5 3 G i 2%
EU(P<0.05),

@

I AE A M AR T % 0 56 2 a0 b T R g B g AR
MR IR YT — B R R U 58 1 3 S 2
— BURER TG ST I 26 v i A R0 2 B E I R
Lt os B L, BMSCs J&—Fh B AT M R B K 4 e Ak~
FRIE ELAL TR A3 RS AR & 1ol 400, AT ARG
WAZ A A B DR, X A 2R T AT S AR R R A
ERA A AR IF H BMSCs R 2
Oy TR 88 B ARAE Bt [ ARFE A BMSCs B i e
SR HE R O, BN ottt 25 AR PR Sk AR, H
AT RN T 12 R GEpIR I ARIA T4

HHIHTFE A, BMSCs A 0] 734k g i 2 e 0 M
T 5] 57 45 X B A BMSCs AT A2 i Py 5P e 22 4 21
FEAE I P VR R 28 T4 M (neural stem cells, NSCs )
AE R BCARR 28T, Dk B I o 4 e Ak, ELA 1)
Mz Ve . BEAE Sh S50 % B, B KRR
BMSCs BAEIRYT I , FIAE A6 AL A R ) HE 20 3% 4
AN B I RE B R th B s AR,
ARS8 2 Az B b 22 DI RE R &2 5 9 kb DXl 45 &
A IR, U Zacharek 2500 Ry A 1 i g i
K FRU i i 2 2L O 5 BMSCs 35332 )5, & B U5
PERRE R F MEERKEF SN A RKEF %
TR b 3 | [ A 3 O 5% 3] ke i 2 i 453 45 B S 4 i
EZA P B AH 200 16 U1 55 300 e ot okt Ot HC G 5 A
B, B =% d ok 5 BMSCs BAH A YT ik
PR 2 VE IR SE B ML DI REIR A, AR A B2k
RIZE S a0 A I BE B8 £8 35 76 B R 25 ) S i &2 T T ik
fifi B LA A 7k BMSCs B MR YT, 223G 97 4 A KA

XPHRZH MBI PF43 | EROKCT B FMA P53 25 TIP3 H i R SUE & M & Ti6e  RdAkiz 3 Difig . ADL
F2 IRITHT UG 2 AREIRARITREE R (4, % £5)
2051 1% CNS 4 NTHSS 4 MBI $¥£53 T FMA ¥ 70 T
BAE
VAIT I 29 39.62 £2.09 16.23 +0.94 23.41 £1.34 24.34£1.93 12.58 +1.18
RIT 4 s 29 26.20 +1.39% 11.52 £1.23% 53.55 £1.75% 34.60 +2.08% 23.70 £2.05%
W3 ANARE 29 17.14 £1.64% 9.51 +1.05% 60.09 £2.17% 48.49 £2.76% 30.41 £2.32%
POy e
VRIT I 29 40.41 £2.13 16.82 +1.35 24.02 £1.52 25.54 £2.07 13.29 +1.54
BRI 4 G 29 29.54 +2.40° 13.74 £2.01° 52.56 £1.33° 32.62 +1.84" 22.90 £1.37°
WWIY3 A 29 18.71 +1.98* 11.42 +2.54° 55.51 +2.95% 45.48 +2.97" 28.38 +1.17*

T S MNIBITETHCEL, 2P <0. 05 5 5% WA ZH AR [ 17] 5 g, PP < 0. 05



- 428 - rhAE Y P A 2k 2014 4E 6 A5 36 556 ] Chin J Phys Med Rehabil, June 2014, Vol. 36, No.6

ﬁ%jj %ﬁﬁ?ﬁﬁﬁﬁ&%ﬁﬁiﬂ %ﬁiﬁ% o [4] Dharmasaroja P. Bone marrow-derived mesenchymal stem cells for the
%ﬂ: BMSCs *Z *E 'fﬁi;i:ﬂw *E% =2 %?EF Q_-;é]j] ﬁg ‘Vj( /E treatment of ischemic stroke[ J ]. J Clin Neurosci,2009,16(1) :12-20.

PR v N 51 4, PVA K. RESHEE T E T M. dbat. AR TR iR,
HOAEFHTBLE 1T E45 - (UBMSC AH A il L 5 2 2 > 2006-5121-;\2 46-50 120-1211. e

*Hﬁ:ﬁz}zﬁ ’ ﬁ%’f& ﬁ E % ﬁ% [%] *EF % éEHB@ é}?”z\ g *EF ?qﬂ 2 [6] Shen LH,Li Y,Chen J,et al. Therapeutic benefit of bone marrow stro-

%’3“?%,ﬁﬂiﬁlﬂl%ﬁﬁiﬁﬁ%%%ﬁ@ﬁﬂl%%ﬁi# mal cells administered 1 month after stroke[ J]. J Cereb Blood Flow
MBI IREE A B T2 i 4 D) Re ki @ BMSCs Metab,2007,27(1) :6-13.

A T4k R 28 0 I ST 5 1 S e 2R L B 5 2 (7] b3 73658, dlan &, 45, A A 5 N 1) 8 5T i i s ) 40 fk

, , N N RPN T AN BRI RIS (], TR BRAR I 2 5 R 5 263k
WIZAIBUL S St RIS 2 @BMses e M L IR

S W o Sy - A
ﬁgﬁﬂ‘ﬁj\{"%% %fl:ﬂ‘ZE é[:H H@ ? ’ {7%/( {ﬁ ALI\ ﬂ:,ﬁ‘ E& '{j(‘j"E E/:J [8] Kamei N,Tanaka N, Oishi Y, et al. Bone marrow stromal cells promo-

%'M:é[ﬂ ﬂ@ﬁﬁlﬂ ﬁE s #E @*H%ﬁﬁz% %%ij_i s Zﬁ ’f/[f, P’;J ting corticospinal axon growth through the release of humoral factors in
‘J’%‘ri NSCs , ,fﬁﬁ%j:ﬁ *IEF 2 [:F[ m{&fﬁ [13-14] . % 9I\2'§6}|:% organotypic cocultures in neonatal rats[ J]. J Neurosurg Spine,2007 ,6
BRI IR R M A LR, Hifyy e oAF i
i s b g 1 -~ o urozumi K, Nakamura K, Tamiya T, et al. gene-modified me-
E Fﬁlﬁk 0 ‘%{ % % Iﬁ 1. @ Jek: ﬂ: *EI 1:3: :t,j/J ik o Eﬂa % 7T senchymal stem cells promote functional recovery and reduce infarct
o, IEJ HTJ‘ EE ﬂ: BMSCs éﬁ&ﬁ‘rﬁﬁg% ’ s H 121: ;Fz *E (i ﬁ size in the rat middle cerebral artery occlusion model[ J]. Mol Ther,
Jo T (07 S 4 5, SR AL TR AL AN R 2 2004,9(2) :189-197.
bﬂzﬂ:[:ggg , Hj‘ﬂﬁﬁ E 'MS*Z*E BMSCs \]ﬁﬁﬂfﬂ*ﬁ%‘ﬁi éll’i [10] Zacharek A,Shehadah A, Chen J, et al. Comparison of bone marrow
ﬁﬁ 7 stromal cells derived from stroke and normal rats for stroke treatment

. [1]. Stroke, 2010 ,41(3 ) :524-530.
Y=< 3 Pag/eo A4 24 =oN~1
G LR ABIEETIRRY, WA IR T () e s, e 5. 0070 B F A4 2 B 2

LR ERTLL A R BMSCs BoAH , n] 9E— 25 E X AT AT # 60 B[ ). PR S 2012,32(10) :2189-2190.
,‘%%%?jﬁﬁ? Z\—_&i@iﬁjﬁ] "ﬁ'é ‘W(/E s ’1}@ ;H\:EA H [E] Uﬂ %Jﬁ& [12] Lu J,Moochhala S,Moore XL, et al. Adult bone marrow cells differen-
*j:/i\ , jfl:ﬂ ?III-I\ ﬁ‘ o 2 |:':| 5'.‘( A Eﬁ B a ) @ . ﬁ é:ﬁ ﬁ tiate into neural phenotypes and improve functional recovery in rats fol-
ﬁ} , {E B ﬁﬁ W%Fﬁ E 'TZI: BMSCs f}*ﬁ?ﬁﬁﬂﬁjﬁﬁﬁff ”ﬁ‘_j lowing traumatic brain injury[ J]. Neurosci Lett,2006,398 (1-2) :12-

N 17.

%Lﬁﬁﬂ:@ﬁ}m& ’ ;H\:ﬁﬁ @]iéﬁmﬂiu N ﬁ,ﬁ;ﬁﬁﬁi ‘riﬁ [13] Liu N, Deguchi K, Yamashita T, et al. Intracerebral transplantation of
ﬁ%‘ﬁ%l‘ﬂ El—ﬁiéj ﬁf%j}_l:#ﬂ}ﬁﬂ: %ﬂi o bone marrow stromal cells ameliorates tissue plasminogen activator-
induced brain damage after cerebral ischemia in mice detected by in
2 £ x &t vivo and ex vivo optical imaging[ J].J Neurosci Res,2012,90(11):

2086-2093.
[14] 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

[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.
[2] Gonzalez-Martiez JA , Bingaman WE, Toms SA , et al. Neurogenes in the

postnatal human epileptic brain[ 1. J Neurosurg, 2007 ,107 (3 ) :628- antioxidation and activation of PI3K-Akt pathway [ J ]. Neurosci Lett,
2012,516(2) :247-252.

635.
N e R PV IS e S Y e 35 (1 5 1:2014.03-13)
(1], thHE R 2R 4458 ,1996,29(6) :379-380. (RSCHE 55 )

- B -

2014 FMRBEFEF|FRARBIESN

2014 AFIAEMBRIE 2 ARSI BT 2014 457 H 25 %27 HAEREEHMTTBIF . AR S B 7 T 3R BT
JEASHIHOR . 22 P R R B A 2 RO IR YT MV 28 B 2 s SUBFR I D2 2 JR[R] S0 A ety B O I 2 2 A el v M S e A
s G DL BRI 25 B (BN A B Rl b 2 B8 B AN 24 & K EUF, 9 B A8 AR BB T 28 87 AR (i TR
A

WGU T KRG BE2f MR Mt UM AHSCIE KB & TAEM B4 G870 B E 2800 4 AR 24 0 W 1R
B FRIK R G A DB e 2 BT LR R RSB T 45 vh O A5 BRI B AR BB T 48 B S A HAE e 2 F R A RS

BRR WIS B 2 AT 10596 — 2961553 13906945202 ; Email ; zckangfu@ 126. com,

TEREEFSRERTELERS



	425.pdf
	426.pdf
	427.pdf
	428.pdf

