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(WE] B& HIFHHER B B4 B HEH 58 5T 40 (BMSCs ) B %4 K BRUE 461 143 ( SCI) 4%
BBEEER, DB E IR GEE R TR, FiE RAYR Allen 4Tk H/E SCI
A1, F| A BBB WAL K R T RBIK Z 500 , 37 A HE BN Gz 4 A vk 43 5 X 6 il 20 U 3R Y
K GFAP 1 NGF RBBERHAT . &R REKRREBZ3ITIREZHiYE,C.D 4 BBB iF
ﬁ%i%? B4 (P<0.01), BHALRBEI R ERZHEHEEAA AR BBE, KL
TEER, B4 8 T D AR SRR M A4 . MBS RRE , &4 KB A GFAP Fl NGF ¥
3K, A ¢ GFAP 71 NGF FRE4IEE A F B.C.D 4;C.D HmTF B 4 (P<0.01);D AN HF C A
(P<0.05), &5it BMSCs BAE X Hith/a K REBEA RYEM , FHBER B REFHF] BMSCs {23 X1 K
REERNESR
[X&iR] AsEifs; FHBHKRB; BHEEFERTHM; BHGBE
[FESES] R285.5 |[XEkERiEAE] A doi:10.3969/j. issn. 1674-1749.2012. 11. 002

Study on the restorative effect of salvianolic acid B combined with bone mesenchymal stem cells
transplantation on tat spinal cord injury WANG Fei, ZHANG Xiao-Jun, YUE Ji,et al. Department of
Spinal Cord Repair, Jinan Military General Hospital, Jinan 250031, China
Corresponding author; ZHAO Ting-bao, E-mail ;doctorzhaotingbao@ 163. com

[ Abstract] Objective In order to provide a new treatment for repairing spinal cord injury, we
explore the restorative effect of salvianolic acid B combined with bone mesenchymal stem cells ( BMSCs)
transplantation on rat spinal cord injury ( SCI) model. Methods Modified Allen punch method is adopted
to make SCI model. The recovery condition of the rat nerve function is evaluated by BBB scores. HE method
and immunohistochemistry are used to separately analyze the Spinal cord tissue pathological morphology and
the expression of GFAP and NGF. Results After operation the rat’ s hindlimb motor function gets better
gradually with the BBB scores of group C and D much higher than that of group B (P<0.01). The spinal
cord tissue pathological section shows the obvious restoration of injured spinal cord compared with the model
group, active proliferation of gliocyte and relatively completed nerve cells in the damaged surrounding.
From the results of immunohistochemistry, the rat GFAP and NGF in each group are all expressed. The
positive cells area of GFAP and NGF in group A is larger than that in group B, C and D; in group C and D
it is larger than that in group B (P<0.01); in group D it is larger than that in group C (P<0.05).
Conclusion BMSCs transplantation has protective effect on rat spinal cord, and salvianolic acid B can
cooperate with it to promote the recovery of rat spinal cord injury.
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B & 8] 75 & T 48 . ( bone mesenchymal stem
cells, BMSCs ) J2& U4 T4 il i) — Ffr , SRER 7 58, 47 3
gy, BRI B BT Z 1) 51 T BB AR
E—E MR R E FER T A b h H R
JHL AL B B 40 L K 4 B P 5 400 B N B
Y F SR, B AE RSN G 55 R A2 BB LR & AR
FeHZ g Ee .

B BE4 45 ( spinal cord injury, SCI) 2 IIf K % UL
P, BB E R TR, B AR E A
i, HTEBBRANAMeT 2R THERKY
YRR AE RIRIT R R . BT, IREES
¥ HOGHe T4 AR YR YT 8 RER 4, 8] 78 I T4
8 (mesenchymal stem cells, MSCs) H 4R Z 8| W53 &

G BR. X R MSCs & 25 RiE R 5 Y
FRERCER D, AR T 1S B IE TR B
(salvisnolic acid B,SalB) 7E{& NG K B BEE] 72
JoE T4 534k A U IIURE 20 B R 1B 0 , 9 7 K B MSCs
RSNG00 FURE 200 G P 25 1 R I 2 1 A4 L 1)
e, &I SalB AR 5-A M 755/ MSCs [n]
DU E Y . AL IRIT T SIS ER B
BX& BMSCs BAEX K B SCI A B = AR, LR
R R E X B & R G B 05 18 B A A BB
R,

1 #MREFE

1.1 ZEE3HY

fa 5 SD KB, SPF 9% , MEHE £ , {45 & 200 ~
250 g;fatfsE SD FLE, SPF ¢, MM, AT & 40 ~50 g;
Bt B RA YR R0 B A R iR, 15
AJ{ES : SCXK ( FL)2009-0004
1.2 2595060

FHBER B( 2l >98% , v [ 24 it A= W o] ot 6 2
FF) ,DMEM 3% 354 .0. 25% Ji & H i — 1lmM EDTA
(invitrogen A H]) , B4R 1175 (GIBCO A H]) , RITIE
J& £ 4 BR 1 2 B (glial fibriallary acidic protein,
GFAP) Hi{k (Sigma A H]), Rt EEKH ¥
(nerve growth factor, NGF) A ( It 5 18 B AR A W) 7

AERAF) o
1.3 7k
1.3.1 BMSCs il % JoB &/ T SD FLEBE

FREHE & 10% ff 4 M35 ) DMEM 35 35
B, [ AT 2 R AN, 1000 r/min B 5 534
J& .3 BiE, & 10% JG 4 L35 i) DMEM #5372
HE, EMTRHFEF, BT 37 C,5%C0, 3R
Hir L= P3 AR 2 ~3 K, Frdi i m &

i 50% Ze A, B 0. 25% B 2E E 4 4k , it DMEM
21,1000 r/min B.0 3 805, F L1 ,PBS B,
B vk B 2 1x10°/ul £ .
1.3.2 SCIEhmd s e HEZ 8RR R R
J& , ToB 51 F SR IR Allen 775 (10 gx5 cm)
Hl4E SCIALRY, DL BB B ZE MR 3 XU Ui M # 475
bR, 40 H SD KRILAEEREVL 0 4 4,84 10
He (DBRFARHAAL) . REFEEFHE, ATE.
(2)FERIZH (B 4H) : [ FEA 60 wl PBS, (3)BMSCs #
A (CH) : EBST, S 60 wl [¥) BMSCs, (4) F+
B2 B BX& BMSCs B 4H (D 4H) : 4T 60 pl A
BMSCs,20 mg/ (kg - d) FHE3ER i A=
1.3.3 MR EIEN SAXKRIHTFAE
1 K.\7 K .14 K .28 K47 BBB 4", i K R
Ja SR R B . PE R, HRASK
YR BRAE A B 7E [ E ] 64T
1.3.4 HBEHSURE SR 7 R AR H AL S E

ARJ5 28 KT K RO HEHE 1 4% £ 5 H S & &
HREHE, B A SR A H LA i ) /-, HE
gufa SEEE T EEBERERRHE AR . AT
ALY, T BAMEE T W4 GFAP il NGF f
FIRNEN I IPP 3447 4T o
1.4 Goiteabsm

F SPSS 15. 0 B4 #4758 112 20 i, BUdE LAYy

BApifEzE (xes) /o, THE TSR A ¢ R I sl 5 5
R ZMT,P<0.05 HERBEGITFE Lo

2 H#R

2.1 MZEINEEIKEZIED
FARATX FiA K R#AT BBB 14y, 54038 21
4ro ARJG 1 X,B.C.D 4 KA BBB i3] B
T A H(P<0.01) , REAH B DAY N SL o
ARJG 7 ~28 K,B.C.D 4 KKK BBB 73 Fii [] 4E
KA IRE, RARRERGER —EREMA
AL {H C.D HHEF W BT B 4(P<0.01),D
HXIHFF CH(P<0.01) , K 1,
F1 KUAKBAREE L BBB F3EH (x2s,n=10)
41 3 IS UPS 14 X 28 K
A4l 20.84£0.61 21.00£0.00 21.000.00

B4l 0.54+0.28° 9.53+1.67*
C# 0.51+0.30* 5.12+1.15% 7.44+1.31% 14.75+1.29%

21.00+0. 00
3.05+0.94* 4.08+1.26*

D# 0.53+0.28% 7.17+1.01%¢ 12.60+1.43% 18.52+1.32°%

W 5 A AR P<0.01; 5 B 41 L4k :"P<0.01; 55 C 41
399 Lo : © P<0. 01
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B 1 SR REBEA SUR R 2 W (HE B, %x200)

2.2 HHE4HZHE Qe ghR

ARG 28 K 3 HARE ML 2R A LS
RANE 1, A R FABETCZ R, 40 H0A B B o1 hs
ik, BEARBOR, gL (18 A) 5B A BRI AL PRIR
HYVURTE, SN RIR L, 7T LR B 28 VR 40 A et
YEANMIRIE , H A B Bl WP (18 B) 5 C A0
D 55 Kb B RIR L SRR TE, T AL JE Jo 4 B 4 A 9
BR, B0 A Bl AT AR SE B M 240, A R =S
FERL, D 4Bz R C A/ (1B C.D).
2.3 GFAP F1 NGF &R 1E M

ARG 28 K, W& HKBA BEAHA BT REEH L
Qe , PO BB R, FIH IPP 2432 BUH
PRI, T3 24 41 K B GFAP Al NGF H 40
MR E AL, WnER 2,

R2 HUKE GFAP Fl NGF MM E AR B 73 b (%%, % )

o B GFAP NGF
A 13.91+2.62 30.25+3.31
B4 6.58+1.95% 9.85+1.56*
CH4l 10.09+2. 54° 22.35+2.13°
D 4 12.46+2. 47% 25.21+2.22%

H: 5 A 4IHE:P<0.01;5 B 41 H#:"P<0.01; 5 C 41 e °P<
0.05

R R AL SR K, £ 4 KK GFAP Fi

NGF ¥ RXK, KR THR, MAZTEAM,
Wit R B 2 T HABEAL, A 4 GFAP HI NGF fH 4
MR E R T B.CD 41;C.D /T B 4,
ZFRARITERN(P<0.01);D HNFHT C4, %
FAGIHFERE(P<0.05),

3 itig

BMSCs i #4115 i 18 2 2 S M &A%
) — Bk, BMSC 1 # &2 JC 7% 15 4 AL RE % B (2 Y
WBITHMATERRTE , (R JE B . BMSCs A% T
HEMETHMEAR R i, 2 SCI g
ST IFRE T —Fh e AR A

E N5 X% BMSCs B AEIRYT SCI 45 45 24T
TKEWFFE . Novikova LN 25 F| FSLI3F 5L T 78
BUAE FRBUE 61 15 J5 B A A BMSCs, BMSCs R It
TR P& R AE AR A KB, Wright KT
2U7) o BB B T 200 A A 2 B A L R B S 1R
BEN S FRAE FOHLAR 19 D) BBK B, I X TEH BE S A5 J5
MSC B #2837 , AL SR B8 FIG ATV F A T 4
BT, e C 5454 5812 3 3 BRI 4 PR 43
(Basso, Beattie and Bresnahan locomotor rating scale,
BBB) 1E & B 1 )5 5 ROz sh D Re T R 4E, 35
FeK H GFP B [H i BMSCs J- 4 H A 2 W2
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