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B B (4E)120g, 2 6g, 74T 4.5¢, e (%
) JE L0 B4 3g. TR I H W EE 2y
KPR ARAAE . &k Bk &ET
R BEE B BT A 925mL 4l K (AR AR 1g
PRI 10mL KA ), 4RI K & 1Y 65 %4li7K
AL B AR 35% A R )2 ¥ 30min , &
KA 5 K AL 30min, G IEZG W FEINA
500mL 2 K 4k 2235 38 30min, 1 0E, &I IR E
W, TETE G 25 R A B D8 M 4 R & A 2 1g/mL,
4°CHE T H o
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SD KR 3% S HZ MR I i g (Gl
45mg/ke )RR ARFRMZ € TF ARG Lo M 12 7%
550 12 Mok LR MR, A 10 MaME(T,),
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Too MEMR , FEor 58 Ty XTI AOHEBES . UL T A
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fei s p iR S LR R VY R S N (N (D SRy = e ]
O BRI R o BRI ST 0.5mL AR HER K IR FE 2
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TR A S e, 4ERF 3d. BB AR 3R, 45 DAL B2 ik
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1.4 b
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A FAH A K R ARG E S o B KRS
3d.7d.14d.21d .28d 3t 5 AEFE] S ARSER R . SR
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Rl R E, SRR PR 2 F5RD
29.2g/kg, IR LH B Th R 2 A —21 B 7.3¢/kg.
E 2 WK/, ESRHE E AU B E] 5 . Sham A1
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AT K ) BBB 1743 ( Basso, Beattie & Bresna—
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Ji 1d.3d.7d . 14d .21d . 28d & K B AA & I g 17
BBB P45 PEAM I EIE T T 9:00 FFUG K shnik
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2% - EEIBAR A RE A PR K, HLE A DR
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2em, PRI ANL B Hi4S lem. B T 4% 2R
52 24h J5 , T 4°COKFH TPARAT
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FITBbR AR IR K . 128 . AEAES 17
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WA TP A, PBS ¥k Sminx3 K, ZE 18Kk
5minx3 K ,3% i3 E AL AT 10min, 218 K Uk
Sminx3 ¥ J& PBS H1¥2 1 ,5% BSA &[4 30min, —
$T GFAP(1:200) .Nestin(1:200)77 el fb g o,
4°CHEH 337K o PBS ¥k Sminx3 K, AW EAL ¥
37°C 30min, PBS ¥& 5Sminx3 X, HRP Fric 552 60 (H
2 30minx3 YK, PBS ¥t 5Sminx3 ¥X,DAB &, Jr K
R EROK B R e B T A N
M. P8 PBS 2t —3t. ®H Image —Pro
plus 6.0 BURSHT A3 I R BB B . A~
HREFEAEI 3 5Kk Y] A, B U) Fr BEALEER 3 MR
HFEME X GFAP 1 Nestin $F17 655 B 5, 4951
FMRIE
1.8 it F o

SEIG A REA DR AR 2 (R s )RR . R
SPSS17.0 etk A4 47 41 0] J7 22 43t S LSD %P0
Wik, P<0.05 £n 2598 G # X,
2 HZER
2.1 BBB kit H%R

BBB 4R MEIE RN 0~21 43 #ES 1d bR
Sham ZHAM4H 0 4. G5 BRILE 1), 54195
REVE ARl F )RS YA B = ka3 #MHIR 1A T
Hie , Kz sh D gefs 2R R AR Pk &2, 2R
PRAERE R ICATIG B M BHIA T A Hh e 35 i 4 43
1 3~28d ¥JiE T Model 41143 (P<0.05); M-BYH-
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ARALIRAE B TR RO I 318 5 5 12 S DI RERE 911 TS

WD ZHPF5r7F 3~28d ¥ i & F L-BYHWD 41
4y (P<0.05); H-BYHWD ZHiT/37EAR S 3d F1 7d ]
5T M=-BYHWD 4 1¥-453(P<0.05), Mi7EAJ5 28d
& F M=BYHWD £ ¥4 (P<0.05).

—e— Model
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—+— M-BYHWD
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BBB scores
o o
N O
hal

0 7 14 21 28
Days post-SCI
¥ 5L-,M-,H-BYHW D4t *P<0.05;
5M-BYHW D 4itt#%, **P<0.05;
5H-BYHW D4, ***P<0.05
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GFAP e AL YL A2 R ILIET 2. 5 i K TR

1 FR R AT UL K GFAP FEME 40 M 20 A7 , 40 o i
W2 MARIRFRNG R H oy 33 2 40 BRI 19 1 1
J& GFAP PHA: 20 M B s /b AR RGN, 40 o 32
WD A FESEIR A5 R A I . S5 R
SR (I 3), 441 GFAP SE-356 % i 5% 5t BTt
J& FEER Y, BT 14 KA. BYHWD T
T A BELH 2L GFAP - Y05 B HAE AR5 3~28d
F R B B Model 41416 7E 3~28d #5 A &5, L-BY~
HWD T4l GFAP Y% 5 Model ZHAH L
T RFEEHF(P>0.05), M-BYHWD 4l H-BYHWD
2H GFAP VY0t % BEE MK T IR IH] Model 41, H.
EZRBAAG AR Y (P<0.05), fEARJG 3~7d,H-
BYHWD 4 GFAP V-5 %% B {H fIk T M—BYHWD
A, 7 HBAG G278 L (P<0.05), MEARG 14~
28d TP #E 22 7 (P>0.05)
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14 21 28
Days post-SCI
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JUTF-A WL Nestin PHPE 4R B . HBEPHAT 5 , Nestin 2
92 0 [P 200 0 LR R, A 22 A0 A T R 5 R
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3.3 ARMAE &% BB Nestin 89 & ik

Nestin F&— i 335 T 48 /A1 (4 20 i iy v ]
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KA TR A R,

AMHIE 7 4 SRRV AH |, Nestin 765 BE 21
2P A B IA {2 L3R, Nestin BH 4 290 it 450 2 448
Z MRS B B3 L Hodhrp i
ZH I Nesitn 2238 F9VEFT HL IR 4 AR, 5K
BG4 SRR #NH IR 1097 BB AR HE ph 28 21 21



5 4 1

ARFLIRAE AR PHIR TP X R S BER DB R 5 12 S D RERER A91E WY

FLEAE 94 Nestin BYRIK, siZFHE T 2 Nestin
BH A 200 1 22 48 1 DX, Al 458 1 DX SR VB 52
A

23 b, A 34 3738 5 4 1 A B B A 4 X3

GFAP HyFGKIT I TRIRALUB IR, 1 Nestin )3

ISR HER A S A AR R B A B S

iz S RERY EAEAEHIFLH 2 —.

SE Ak

[1] Tran AP,Silver J. Neuroscience. Systemically treating spinal
cord injury[J]. Science,2015,348(6232):285-286.

[2] Bramlett HM, Dietrich WD. Progressive damage after brain
and spinal cord injury:pathomechanisms and treatment strate—
gies|J|. Progress in Brain Research,2007,161:125-141.

[3] An C,Hui W, Jianwei Z,et al. BYHWD rescues axotomized
neurons and promotes functional recovery after spinal cord
injury in rats [J]. Journal of Ethnopharmacology,2008,117
(3):451-456.

[4] Wang L, Jiang DM. Neuroprotective effect of Buyang Huan—
wu Decoction on spinal ischemia/reperfusion injury in rats
[J]. Journal of Ethnopharmacology,2009,124(2):219-223.

[5] 5Kk, XIA2L. e AHOCE 1 2 M E FI7E ARG HRERY
SR, A4, 2011,42(6) :832-835.

[6] Namiki J, Tator CH. Cell proliferation and nestin expression
in the ependyma of the adult rat spinal cord after injury[J].
Journal of Neuropathology & Experimental Neurology, 1999,
58(5):489-498.

[7] Cawsey T,Duflou J,Shannon WC,et al. Nestin —Positive
Ependymal Cells Are Increased in the Human Spinal Cord
after Traumatic Central Nervous System Injury[J]. Journal of
Neurotrauma,2015,32(18):1393-1402.

(8] HEdE, S ui, T —. IR T10 - BEF R BT I3 45 B8 1
w& LPPA ([J]. HEA R GE 5 A e, 2015,37 (5):575-
578.

[9] Basso DM, Beattie MS, Bresnahan JC. A sensitive and reli—
able locomotor rating scale for open field testing in rats[J].
Journal of Neurotrauma. 1995,12(1):1-21.

[10] Xianhui D, Xiaoping H, Weijuan G. Neuroprotective effects

of the Buyang Huanwu decoction on functional recovery in

rats following spinal cord injury [J]. Journal of Spinal Cord
Medicine,2016,39(1):85-92.

[11] Hellal F,Hurtado A,Ruschel J,et al. Microtubule stabi—
lization reduces scarring and causes axon regeneration af—
ter spinal cord injury[J]. Science,2011,331(6019):928-
931.

[12] Zhe L,Zhengyu F,Liang X,et al. Spinal cord injury—in—
duced astrocyte migration and glial scar formation: effects
of magnetic stimulation frequency [J]. Indian J Biochem
Biophys. 2010,47(6):359-363.

[13] Lee HH,Park SC,Choe IS, et al. Time course and charac—
teristics of astrocyte activation in the rat brain after injury
[J]. Korean J Neurotrauma 2015,11(2). 44-51.

[14] Lee S, Yang M,Kim J, et al. Nestin expression and glial re—
sponse in the hippocampus of mice after trimethyltin treat—
ment[]]. Acta Histochemica,2014,116(8):1276-1288.

[15] Albright JE, Stojkovska I, Rahman AA,et al. Nestin—posi—
tive/SOX2 —negative cells mediate adult neurogenesis of
nigral dopaminergic neurons in mice[J]. Neuroscience Let—
ters,2016,615:50-54.

[16] Liu S,Sarkar C,Dinizo M, et al. Disrupted autophagy after
spinal cord injury is associated with ER stress and neu-
ronal cell death[]]. Cell Death Dis,2015,6:e1582.

[17] Park D,Xiang AP,Mao FF,et al. Nestin Is Required for
the Proper Self-Renewal of Neural Stem Cells [J]. Stem
Cells,2010,28(12):2162-2171.

[18] Guo Y,Liu S,Zhang X,et al. Sox11 promotes endogenous
neurogenesis and locomotor recovery in mice spinal cord
injury [J]. Biochemical & Biophysical Research Communi—
cations,2014,446(4 ) :830-835.

[19] R4, T HekE X%, 45 Pl 2 PR 2 e S 4 1 ek
U )5 B9k ()] T AT R o2, 2010, 25
(9):833-837.

[20] R, TR A ZE, 5 i, 45 DRI T 20 M0 f BE AR A D
= 2454 A AR 2 A Y RIFSE SRS [D]. v ] v 2 Rl P
247,2015,21(7):915-916.

(%3t AR E-TF)

(EXHERE 15T)



5 4 MRS BN 2 RUBEPRB O RUBRE) B AN Y T

G ONIEG BT 2 o BERIR IR P E 2% AL IE A

HE SR A AL VE S = R A IR, VA T AN R R R

(A 326 BRI il 5% 5 AN 26 0T DA 25 1 o AR SEBG U P

“HNE [R5, X IR W SR IR T 2 A

TR I T JEL B, SR 0 v IR TR R Y BRI TR 4k

AR AT

SE 0k

[1] FEE, B WU, 2R 18, 55, 3 MR K R 2
PRI FIBIFGE (7], [ 2 B2 5@ 4, 2009, 25 (11)
1470-1472.

[2] PN, SR, Thun , 45 £Fgoxt 2 AUERIGIES B A1 JH
TSI, P E AR 245, 2011,31(6) :966-967.

(3] bR, SRR, FEHE , 25 2 TRUBE PR G R FURRE IR (6 7 <7 K
FLBGE[T]. 6 RN S5 PR 24 227, 2009, 8(4) : 5-6.

(4] BRk , Bk B2, BRS2 1. 2 OB PR K UL ) 57 508
M), RHEHEEEZS,2006,34(1):33-35.

(5] RIZEEL, . 5 RAA TR 28 BOK BUBE IR A 7Y (1 052 1.
BN L2 B 244, 2001,22(4) : 11-14.

[6] Walensky LD. Bel-2 in the crosshairs:tipping the balance
of life and death[]J]. Cell Death Differ,2006,13(8):1339-
1350.

[7] T B XFEE X R, 4. Bel-2/Bax 3 K WL A4 i
JAT-HPLHI TSR ()], h AR A4, 2008,28(16) :
1658-1660.

(8] WARIER MRy, M. S IRRAM). 14 IR dbat: A
R H A, 2013:979.

[9] Skrha J. Pathogenesis of type 1 and type 2 diabetes in 2011
the unifying model of glucoregulation disorder{J]. Vnitr Lek,
2011,57(11):949-953.

[10] Butler AE,Janson J,Bonner -Weir S,et al. Beta —cell
deficit and increased beta—cell apoptosis in humans with
type 2 diabetes[]J]. Diabetes,2003,52(1):102-110.

[11] Farilla L,Hui H,Perfetti R. GLP-1 promoter growth and
inhibit apoptosis of beta—cell in Zucker diabetic rat[J]. En—
docrinology,2002,143:4397-4408.

[12] Butler AE,Jang J,Gurlo T,et al. Diabetes due to a pro—
gressive defect in beta—cell mass in rats transgenic for hu—
man islet amyloid polypeptide (HIP Rat):a new model for
type 2 diabetes[J]. Diabetes,2004,53(6),1509-1516.

[13] HA AR, 05O, M , 55 R B 40 H-FHAE S8 IR
6T AIEFTHERELD). HeRRAR 7, 2007, 7(3) :206-208.

[14] Brooks C,Dong Z. Regulation of mitochondrial morpholog—
ical dynamics during apoptosis by Bel-2 family proteins:a
key in Bak[J]. Cell Cycle,2007,6(24):3043-3047.

[15] Xie Z,Koyama T,Suzuki J,et al. Coronary reperfusion fol—
lowing ischemia:different expression of bel =2 and bax
proteins,and cardiomyocyte apoptosis [J]. Jpn Heart J,
2001,42(6):759-770.

[16] /N7, sk, iR bete, 4. — HOBUION T LA A U
ToRYREIRILT]. e RO I B HZ% AR, 2013, 29(4) : 306-308.

[17] 3. BEIRARSS M) 2 BR. L. iRk R O
#t,2010:216.

(%3 1RETF)

(RXRE 1)

Effects of Buyang Huanwu Decoction on Motor Functional Recovery after Spinal Cord Injury in Rats

70U Liliang', WANG Kui', MAN Xianan', LIU Xuehong?, CHEN Jianer'
(1. Zhejiang Chinese Medical University, Hangzhou, 310053, China; 2. Shaoxing University, Shaoxing 312000, China)

ABSTRACT: Objective To study the effects and mechanism of Buyang Huangwu Decoction on rats with spinal cord injury by
analyzing the changes of glial fibrillary acidic protein (GFAP) and Nestin expression. Methods SD rats were randomly divided into
five groups:sham group, model group, low dose Buyang Huangwu Decoction group (L-BYHWD), medium dose Buyang Huangwu
Decoction group (M-BYHWD) and high dose Buyang Huangwu Decoction group (H-BYHWD). Rats of Model group, L-BYHWD
group, M-BYHWD group, H-BYHWD group underwent spinal cord hemisection injury;model group without drug intervention,
Buyang Huanwu Decoction group were used with different doses of Buyang Huanwu Decoction orally. Immunochemistry was used to
evaluate the expression level of GFAP and Nestin. BBB scales was used to evaluate the motor function of hind limbs in rats. Results
The BBB scores of the rats after the intervention of BYHWD was higher than the same period of the model group (P<0.05). The
expression of GFAP in the rats spinal cord tissue was significantly increased after SCI, while down-regulation in the groups with the
intervention of BYHWD. The expression of GFAP in the spinal cord tissue of rats of M-BYHWD and H-BYHWD was significantly
lower than the same periods in the model group(P<0.05); The expression of GFAP in the rats of H-BYHWD significantly lower than
the same periods of M=-BYHWD in 3-7 days after surgery (P<0.05), while it does no significant difference in 28 days after surgery
(P>0.05). expression of Nestin in the spinal cord tissue with the intervention of BYHWD was higher than the same period model
group (P<0.05);Both the groups of M=BYHED and H-BYHWD, the expression level of Nestin were significantly higher than the
model group in the same period(P<0.05), while there was no significant difference of the Nestin expression between the M—BYHWD
and the H-BYHWD. Conclusion BYHWD can promote the repair of injured spinal cord in rats and its mechanism may be related to
reducing scaring by inhibiting the expression of GFAP and repairing nerve by increasing the expression of Nestin.
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