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[WZ] B9 W H L % % K BRI H 30 Bk B %€ ( middle cerebral artery occlusion, MCAO) J5 #ift £ T 4 il ( neural
stem cells, NSCs) iR (54N, J5 3% : 5K Al MCAO KLY Bit 1l 90 min J5 FEME . 8% 35 465 A ) 19 < B 45 J2 O B WL 43 4 43 R A5 280
PR H 4,24 h 5 ig AR 12 g-kg 'L 1 W/, iELE3 L, S 16 UORBLES IR R I FARH . A ZIE 1,2,
3 EHEATAT R AT IR AEAE 4 KA 18 K ip S5-I -2-W 4 R # (5-bromo-2-deoxyuridine, BrdU) 50 mg-kg ™', £ %% 3 d, 2,3,5-
ORI DY (e (TTC) Y €0 TN A B T B 5 fo 8 414K KL Brd U BH M 40 B 5 1 106 %0 328 1 ( ELISA ) A6 0 56 o 40 fig 27 A= IR 7 1
(stromal cell derived factor-1, SDF-1) B L L KF. ER: SHFARA L, BRL 1 JH M3 F i h¥E=iE0 8 EF S
(P<0.058% P < 0.01), i #4F i 2 | Sl 1l 1 25 47 B8 F X (subventricular zone, SVZ)&@C«IMZISE BrdU FH‘VF?HN@#U"JE%M?JD
(P<0.058% P<0.01), SHEEBILA, #PHIE 117 A 2 203 KR MCAO #ha ThRg iR ek, 255 1,2,3 JE M4 D BE v 4y
H}(1.3320.60),(0.89 £0.58), (0.50 +0.31) 4%, B & I F 45 A 4 1 (1.72 x0.46),(1.56 +0.51),(1.89 10,50>§7\
(P<0.01) ;RRACIGAEFEE AL, 25 )5 1,3 43 31k (16.1 £5.2)% , (10.3 £0.40)% , B @A TR 41 (19 (35.2 £6.3)% ,
(29.8%6.9)% ,(P<0.01) 4% SVZ MZCIRAA X BrdU PRGNS, 2505 1 84358 (71.17 £5.19) ,(83.8 +3.83) 4, &
BRI (52.17 £6.52), (60.20 +6.72) A4, 255 3 J& 435 K (43.33 £6.06), (54.60 £5.77) 4, BH 45 &5 F 45 50 4 (1
(35.83 £4.88),(22.00 £3.87) (P < 0.01) ;4425 3 Fnt %%%%‘ SDF-1 353k ,3 JAIN H#7(36.3 £2.71) pg-mg ™", B i 5 T4
ALY (28.65 £3.47)pg-mg ™ (P < 0.05), £ : 4L T fEAE JE MCAO K BBk i 1] NSCs i85 , H m] e AL 28 i F
SDF-1 % [ 1 B K LB
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Effect of Buyang Huanwu Decoction on Migration of Neural Stem Cells
after Focal Cerebral Ischemia in Rats
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[ Abstract ] Objective: To observe the effect of Buyang Huanwu decoction (BYHWD) on migration of
neural stem cells after middle cerebral artery occlusion (MCAO) in rats. Method: Cerebral ischemia/reperfusion
model of MCAO was established in rats using the suture method, successful modelings were divided into ischemia
model group and BYHWD group randomly. BYHWD (12 g-kg ') was administered orally 24 h after ischemia once
a day for 21 days. Neurological deficit was assessed by neuroethological assessment. The area of cerebral was

determined by 2, 3, 5-triphenyltetrazolium chloride (TTC) staining. 5-bromo-2-deoxyuridine (BrdU) positive
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cells were examined by immunohistochemistry, the expression of stromal cell derived factor-1 (SDF-1) measured

by ELISA. Result: After MCAO the neurological behavioral score, cerebral ischemia area, the number of BrdU-

positive cells were significantly increased (P <0.05 or P <0.01). Compared to model group, BYHWD could

significantly reduce neurological behavioral score and cerebral ischemia areas (P <0.05 or P <0.01), enhance the

SDF-1 protein level (P <0.05). The number of BrdU-positive cells in subventricular zone (SVZ) and corpus

striatum also increased markedly (P <0.05 or P <0.01). Conclusion: BYHWD improves migration of neural stem

cells in ischemic penumbra after MCAO, the possible mechanism is related to the increased expression of SDF-1.
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2T 40 M ( neural stem cells, NSCs) 7F J& k- I
BrmErp M P R EE R . B
5 NSCs JE [m] 1T F% , S 10 7 I e 1 3 1 Y O BB T
I PR fob 78 L 25 00 I 3 2800 2% D) 80 2 T Wb B b
o7 A e i R S5 A 28 D) Be 45 4 O TR BT T
2 S BIF S B L i S e G e i 3 4
i AR FE T AR, L% AR T A5 e #E NSCs 54 58 F 73 4k K&
LA AR AT 6 0 R T 2 Y b B A T X
i i 22 Ty BE A0 1 48 52 19 M T BIL A, AR BIF 5% WL ¢ b B
W T R R BLR Bk rh 3l Bk BH %€ (middle cerebral
artery occlusion, MCAO) J5 NSCs iT B 1T FfEH .
1 ##y
L1 Zh¥  MEdE SD KRR, W A 453 B2 P B
WIS, R E 250 ~ 270 g, ¥ AT HE S SCXK
(%) 2007-004,

L2 2 5 b FHAE g (s 120 g, 2414
JB6 g, A4 5 g, )12 3 g, 20463 g, Bk 3 g )
W B TR A K B, ¥ i o S5-1-2- I 4 IR
1 (BrdU) (3¢ [ Sigma 23w, 4t %5 20071109 ) 5 /)N B
Pt BrdU B3 B UK (P A2 &0 o AL it S
11980907 ) ; SABC e ] 2 7] &r (o B0 1 7 23 ],
20110816) ; — 2 FEIB A (DAB ) g 03057 & (I
4B R ) s RIPA 24 U (b 5038 A1) ok 56 5 R
ARAT]) 5 HA LR 2 2 [ 7= 43 b 4
2 FHik
2.1 i KRR K S WA SCmR 7 1, R A
MCAO vk 52 il Jry kb A fofe i O BRUASE Y v PACER IR
A 3F AR AE 37 C A 47,90 min 52 HE, BRI 4 6
h 3% 95 B J5 3R 1] Bedersona' "' PF 43 i E AT 17 Ry 2%
Wy, > 1 oy R BERL AE T, o EAE 1 ~3
A,
2.2 pHSHZY R IEE IR R BEENL 22 )R o
R RERLZH FAN BHAE Fm . 55 16 R ECH 4384 )
Pk, AT ZE BN D TR, AL A 4
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ig #MHIE T35 12 g-kg ™' i 5L 3 i, DT AR R A
Yl ig [FARBIUA HER K s /EHS 4 ~7,18 ~21 K ip BrdU
50 mg-kg ™', 1 K/d, Z R AL BEEh B BUR .
2.3 A hitar fEIWRYY 1,2,3 FE A
Bedersona PF 4 bR HEBEATAT R 22 VF 43
2.4 DisEAESCIE AL 452h 1,3 8 S sk O, 25
B MRLER /N i RS A7 i T IS, P A B K o 0k JS T
JA B Sy IR AR VI 5 A, SR R WO i R T
1%2,3,5-= KB P0E M (TTC) (1 B R 2% vh s W
G IR 30 min, K BB 7 ~ 8 min #3111k,
I 56 B2 J5 4 i i BEORH , SR ] Tmage-Pro Plus 6. 0 &[4
A3 AT R GETT A A DS T A A A TR A L
AR

i B A8 T AR = (1t B S8 AR/ i BT A ) % 100%
2.5 AL S AIFEL )R 7,21 d KRB 10%
IR (3 mLekg ™) RS , O JUE T 9, JF /5
1 , 4% Z2 3 W J5 [ 5 24 h AR IR 20% ,40%
JEREIE /K 24 h, OTC L3, yK ¥R Y1 R ML 5 tR 3% 22 V)
R JEEE R 1S pwm I — 2 KRR T S B, v
PBS w1l i3 , 57 R WA PR AT o
2.6 fpEEdlfbye ALK GEY R, &AL
WA HE F) 5 50% HI Bt /2 x SSC 65 C /K 2 h, 2
mol-L ' £: % 37 °C 30 min,3% H,0, K% N o
AL A EE . PBS PR, M A1 b i N BT
BrdU F5g BEHTIA (1: 50 #iFe) ,4 °Cad 7, 1 B A
SABC #3751 & #E 47 I - BrdU 6 328 20 4Lk 2% e
i, DAB &, oK, &M, & o WA Image-Pro
Plus 6. 0 [ERAL L5317 R 45, 76 200 f5 AT N, 4T
BrdU PH4: 40 i 1145 .
2.7 UM R B4 AR - (SDF-1) 25 (1 & & 4 i
THE B AR BRI DX 2H 20 10 mg, # R FL EE R 10 10
A RIPA Z4fi W, 4 IO 20 208 1, I o 2 P R
iz ELISA 3 & B E Ul I /2 55 1 mg B R
SDF-1 FEH & &



IR, 55 A PH IR 03 % R BRUR ke i Sl i S5 2 T A0 B AR 1Y 5

2.8 GiifeE: BELL v s Rk, 4L
B R J5 22508, R A SPSS 13,0 #4347 421t 43
Br,P <0.05 Fmf b FEM2ER
3 #R
3.1 Xt MCAO KRt thaermsm &1 85
KRR BIFTR2EPE5r Ry (1722 +£0.461) 43, Bl B[] 4
B Ea T, B TAMEE TR 1 ~3 FMs
REVEA> 34 B I TSR 4L (P <0.05,P <0.01),
B 2 B8] SE 4, X b 22 1 i Bl O RE IR 1) Bl A
R, Wk,

F1 WEFHEFH MCAO X RME

ThEEIE S BRI (x 5,0 =18) 53
5 4
2090 1A 2 38
/g-kg7I
[EEZN - 0 0% 0%
[ E - 1.72 0. 46 1.56 £0.51  1.39 £0.50

T T 12 1.33 £0.60"”  0.89 £0.58% 0.50 £0.31%

L GERA R P <0.05,2 P <0.01(K2~3 ).

3.2 %4 MCAO K RUBFER MM 2 TTC

Ja B WA R AR A R e, H
SRR A3 W Ep 2l i e PR T S 2 2 R B A
BE, 1 JEFN 3 J s A B T R 43 ) (35.2 £6.3) %,
(29.8+6.9)% ; 24 T#MHIE T 1,3 JA J5 K Bk
158 T AR W] W BE AR, 4r o A (161 £5.2)%
(10.3£4.0)% , SR A AR EHEER
(P<0.01),

3.3 % MCAO J Rkl SVZ 804k {4 BrdU FH 1:
HMME e TR H SVZ A L BrdU BH A 20
i, SO AR X AR WL BrdU FHAM: 4. 518 F R 44
Vb, R BRI 100 P8 1S e 1t ) Brd U IS 448 240 184 o
(P<0.01),3 JAmge 1 7w (55 TR
EEA WEM 2R (P <0.05), A TH KLY 1
A J5 R BB I SVZ SRR X Brd U BH 20 MY 12 3%
Hom, SEAA LR A A B E 2R (P <0.01),
3 JAJ5 BrdU FHPEAE M 1 AT R B B & T
BRIZH (P <0.05), W2,

3.4 % MCAO Jk B Bl NSCs SDF-1 33k B 52
e 5RO B, MCAORE AL T J] Ji5 SDF -1 25

F2 APHZERZFI MCAO XRERMM SVZ K& X BrdU PAMEMAE A M (x 5,0 =6) A~/mm?
4 1 3 JH
Eig] »
/g kg SVZ EEINEN SVZ ESEINN
BFAR - 32.67 +3.01% 4.8 +1.48% 28.83 £4.58" 4.4 £1.637%
5 0 - 52.17 £6.52 60.20 £6.72 35.83 +4.88 22 +3.87
A BHIE H37 12 71.17 £5.19% 83.8 +3.83% 43.33 +6.06" 54.60 £5.77%

IRk T, 3 8 5 B R KR I, 45 25 2 SDF-1
HHEACF&THREA, 4525 3 JHJa SRR A M H B
ARFMEES P<0.05, WE3,

%3 APHEEZFI MCAO X R &R im Ml fi =

SDF-1 ZEAFHHBI(xts,n=6) pgeg!
bk
21 51 14 3
/g-kg’]
BFR - 30.38 £6.17 32.56 £3.08
ey - 33.28 +5.59 28.65 +3. 47
#hBHIA R 12 34.82 +6.09 36.30 +2. 71"
4 itig

IEHRET WA PR 2 R b
NSCs 3= %2 4 v 75 ¥ 5 o5 R [l B0k 40 i )2 1 IX
(subgranular zone, SGZ) MIEE R N X (SVZ) , k£
A F R A . B g W e i AT i 5k 22
AL B TR S R 2 D RE AR A, i R 0l S AR
SR 0y 3 A B, GRS SGZ R SVZ Y

NSCs, fi& i FC 44 58 5 FL U 38 48 (14 NSCs 1T 22 3 1l
P05 X, An s Bk K K 2 SR AR T O R ] 45
B, AL R 0 NSCs 201k oy IX b 7 i 1) 1 28 o0 e A0
BB B 2 4 KA BRI o (H SRR R R
W R AT PR PR i R T SR 2 iF NSCs 3 58 FiE % 19

HNPHIE T A AR A BE T AT 0 R ARk
FEY A Y IHRE IS RN B LA
T LR, B #5090 10038 45 2 TR, R IR R IR
ST 10 XU 38 Y 28 44 T, BR AT B 9T e G #b BH iR
T HE W s MCAO KRR bl 28 24 AR, B IR AT
FETE R, A S AR FH LG AR 5T, & B AT DA 2 1A
I g5 Ak Bl NSCs (19 3% 58 F0 A7 15 , 9 7 NSCs 11 43
3 e Ak I T LA B A B X A AL L
VEGF B Z RS 215" o (BTG 8 16 i ik 9138 2
JEAE M 28 R B8 Th R 43 NSCs B2 2685 — 7 B 2
(B A BEHE A B AT & ¥ D RE A 30 07, gk 2 156, i
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B NSCs X B AR L&/ B, WL, ki1 15 )5
NSCs [kt AbiE 7% R H S 5 M A 2 B E
R CHEER T YT PR 1% % MCAO 4 NSCs
MEMATIERH, 25 K WLiE .

AW 5T I o e B ik T B il T MCAO KRR
Y Iy Bl BEA5E 8Y 00 22 b BH 3A T3 X NSCs i #5 19
EHT, 45 R R 45 T 4 BH I8 137 5 e I 0 ok 38 wh 48
Ty RE SR R R 980 /0 A5 B0 THI AR 5 [R) B 348 fig A RUCHb 4
sl 18R 3 KR SVZ FAgeik 4 X BrdU FH 1
20 i B B, e G dee o ] R A9 SOIR fR XD NSCs g 3%
B0 I — T g o EOMLAR AR B B
Sl >f= W 7 X NSCs [ 3451 5 55— J5 1, NSCs 1] fig J&
M R & X, BRI SVZ J SGZ R i K o

SDF-1 & H i &A1 09 T 40 i 55 o K ik 1k 51,
TR Tk CXC WK, Rgifr 44 CXCLI12,
I B M AR R T O E AR S, B A
235 Rk SRR B 453 45 PT 51 SDF-1 3Rk B, IF
F 5 H A2 & CXCR4 454, 15 I NSCs
TR . AR LB, FESE 1 5 SDF-1 4 L
SRR EE I (E/ Ve R e ol = I/ PI:7 [1s  E AV
Pk e R SR A BR A, 3 JE B =R AR TR T R4
W25 T * B 3E T%% 1 JA S SDF-1 1 3 35 (L 4% B Tt
75,3 SR A T RE VR TR 4 X AR AT B AR A
fi B2 I I 5 200 6 A P B2 40 Jf SDF-1 1% 26 ik A,
1M % F38 CXCR4 [y NSCs [ 28 Jf: 1) o5 438 X i #%8,
FE P g e i X FE Bl Brd U BH 4 40 i K 25 184 . e
B U0 B A R AL A 1 1 — 20 B A 9IRS
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