- 342 . R E PP EESE G2 2014 45 3 A% 34 545 3 1 CJITWM, March 2014, Vol. 34, No. 3

I BH S T 3 e HATR O X6 DR S a1 o 48 O HE 1 R T
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WE BB AFRANEELFH AL 5T KRB b s s & A 22 & & (neurogenesis ) 4 % vh B AE
AR, FiE RALGAEFRE L RRAE R R EA Seh 90 min & B iE, 5B F AL A A 4bm
ERFW AN E A, B )5 24 h BB 42,5414 R, RS 5 - i BLA SRS M (5-bro-
modeoxyuridine,BrdU) ,1 k/X,# 414 X, s H 1.7 14 X, R AK RO ZEIRT ERLEIFH
(MNSS) Fo i 233 F W AP 22 70 4k S o 6 5 14 X, R A 0% & b AR 0 BrdU/Nestin, BrdU/NeuN #e
BrdU/GFAP %, J% ek 2m it , Western blot #| i /% 4% 22 & 7~ B -F ( brain-derived neurotrophic factor,
BDNF) . f2% /X & & % B F (vascular endothelial growth factor, VEGF) & & kit , R LA AL
B AT MB AN AR A MNSS #F 5 I8k fo 45 4k 5 v (P <0.05, P <0.01) ,M s & F X BrdU/Nestin
o, % PR 2w e Bk e % Z B i1 X BrdU/NeuN #= BrdU/GFAP %, 9% et 4m e 4 &3¢ % (P <0.05, P <0.01),
BDNF #= VEGF %& & &£ 3% 42 (P <0.01) ;4248448 BrdU/GFAP £ F L4t 3 &L (P >0.05), % 41 &
MIGARZF LG FENL(P>0.05), 5Aamai , 4 A Hfe % 28 K K BrdU/Nestin . BrdU/NeuN #F=
BrdU/GFAP %9 e m i 2 2% v (P <0.01) ,BDNF ## VEGF % & %X FT% (P <0.01), &it #hm
T A R T AR I B 5 AN 2 B & At 22 9 AR B, MU T Ak 5 _£9R BDNF #= VEGF & & A %, % F 4h
AG e E A BEAEA
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Effect of Buyang Huanwu Decoction and Its Disassembled Recipes on Rats’' Neurogenesis after
Focal Cerebral Ischemia QU Tie-bing, YU Tian-hong, LIU Zhi-ting, LI Lin, and CHU Li-sheng
Department of Physiology, Zhejiang Chinese Medical University, Hangzhou (310053), China
ABSTRACT Objective To explore the effect of Buyang Huanwu Decoction (BYHWD) and its dis-
assembled recipes on rats’ neurogenesis after focal cerebral ischemia and to investigate its underlying
molecular mechanisms. Methods Focal cerebral ischemia model was induced by occlusion of the right
middle cerebral artery for 90 min using the intraluminal filament model. Rats were divided into the sham-
operation group, the model group, the BYHWD group, the qi supplementing group, and the blood activa-
ting group. Medication was performed by gastrogavage 24 h after ischemia for 14 successive days.5-bro-
modeoxyuridine (BrdU) (at 50 mg/kg) was intraperitoneally injected, once per day for 14 successive
days. The neurological function was assessed using modified neurological severity score (mNSS) and
the corner test at day 1, 7, and 14 after ischemia. BrdU/Nestin, BrdU/NeuN, and BrdU/GFAP positive
cells were examined by double immunofluorescence at day 14 after ischemia. The protein expression of
brain-derived neurotrophic factor (BDNF) and vascular endothelial growth factor (VEGF) were detected
by Western blot at day 14 after ischemia. Results Compared with the model group, the score of mNSS
and the frequency of turning right significantly decreased in the BYHWD group and the qi supplementing
group (P <0.01), the number of BrdU/Nestin in the subventricular zone of the lateral ventricle, and BrdU/
NeuN and BrdU/GFAP positive cells in the peripheral ischemic cortex increased (P <0.05, P <0.01),
protein expression of BDNF and VEGF increased (P <0.05, P <0.01). In the gi supplementing group,
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there was no statistical difference in BrdU/GFAP. But there was no statistical difference in each index of
the blood activating group (P >0.05). Compared with BYHWD group, the number of BrdU/Nestin, BrdU/
NeuN, and BrdU/GFAP positive cells significantly decreased (P <0.01), and the protein expression of
BDNF and VEGF were significantly reduced in the gi supplementing group and the blood activating group
(P <0.01). Conclusions
covery after focal cerebral ischemia in rats. Its mechanisms might be related to up-regulating protein ex-

BYHWD could significantly improve neurogenesis and neurological function re-

pression of BDNF and VEGF. Drugs for gi supplementing and drugs for blood activating had synergistic

effects.
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1 oY IEIERAEEEEYE SD KRL,3 ~4 Ak,
1A 250 ~300 g, 4 {37 3 ow SE 55 3l W) A BR A
a4 AIES . SCXK (37)2007 -0005 , f7l 37 75 # 11+
EARFLI P oL, ZiR (22 +1)C, HXHEE
40% ~60% ,12 hA2 h BAEEHEIR, B AR E K.
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WE120g MH6g JIIE4.5g HKA4.59 H
3 g 1463 g M1 3 g dH AN B
120 g4 TG I m2S0H6 g NI& 4.5 g HRAj
4.5 g3 g 2463 g M3 g L, A 2kt
P B WL B2 R EET 123, LA S AL 25
KIZHL 2 h, KAT 2 K, AR 40 min, &G W4 &
4252 gimL,

3 I AXAE  BrdU . /NEBT BrdU B i
& St Nestin Z 5aEdiiAk (3£ E Sigma A #]) ; At
NeuN Z3alEHiik it GFAP £ v fdiik (3£ Mil-
lipore 7~ ) s RPuik M 45 32 7 (BDNF) £ 7%
REPLIAR Aabi i 48 i B2 A K T (VEGF) £ et ik

(26 Santa Cruz 24 #)) ; FITC bric YA PT Bl 9t .
Cy3 tnic i — Pt (3£ E Jackson A F]) ; SDS-
PAGE #EcHC iR & ( L3 o RAEYHARH RA
H)) s VKRV WL E Leica 24 ) s OGIL B £ B
Bi( HA Olympus 2~ 7)) ; PVDF fi 3 7 L Jk 57 i
gt B R AL R S (36 Bio-RAD A+ .

4 KRR KR Bt P LR R SR
Longa EZ %'°) 57 K B 3 ik FHL %€ (MCAO) 5
A, KEH 10% KA S B (400 mg/kg, R4
IR, o 5 A 5 sh ik Siok s bk S sl bk, &5 4LF
UiE B SO Sk BT ESSM KT — /N K Sk v b R
3 — O HLIL e IR ZR R4l A SN Bh ik, 24 8 B4R dfi A
PEER S BNIKAT X 1.8 ~2.0 cm AbAG FR5MBH 7 i , {45
JE LRI E . Bl 90 min J5, ¥ B R R T
M, BTFARLL, e L HIEA 0.5 cm A4, R
FH L ARASCRT VT IR, dERFRTIRAE 37 C A4, KRG
W R BUE T IRAS T B RS

5 WS TE S KEMVLRS 41, 5
BFARA MR 24 (13 gkg) #M<41(10.8 g/
kg) JEIMZL(2. 2 g/kg) , 45 24 7 2 4% AR BRLR) 44
TP B ERON R H 254U LS 24 h FF b
TEH  BER W, HELE 14 K T ARG AR 2 4 5
MRS AR R K FrE A 7E SIS 24 h R iR
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A I 1 IR I A B, 8 32 2l ik FH 24 B R 7K PRl ks
Jii 4 % 225 PR e 11 2 , BB [T 2 , oK, T KR D)
HU/E10 pm(Bregma +1.0 ~ —=1.0 mm) VK%M Ao
BrdU/Nestin .BrdU/NeuN . BrdU/GFAP % % %¢ 5t XL
FrA&l .2 mol/L HCI 37 “CH¥E 30 min,0.1 mol/L#l
FRIEEE 10 min, 3% i S Ak UK P R I 2 S AL P
5% FIMIEEH N IEYE 19G, INA—+Ht (/NERBT BrdU H
FREHTIAR 1: 100 fbt Nestin £ sakehiiAk 1: 200 Akt
NeuN £ 7 B Fi /& 1: 500 % bt GFAP £ 7 [ bt 14
1:1.000) ,4 Cif%,FITC pric FHrEL —Ht(1:100)
M Cy3 Fric P —Hi(1:300),37 CHFH 40
min, 3 5, WO R B,

6.4 Western blot ] H¢ 100 mg £ 5t )i i1
X AKZHZR 510 ,4 °C12 000 r/min 2.0 10 min, I 3,
BCA EMEEIWIE ., BL50 ng &R LT SDS-
PAGE BEfHLIK, 5% 5, £ 741, i A BDNF \VEGF —#i
(1:200) W &H,4 CHESKR. WEKEMA N
(1:2000) , % 2 h, 753 PEV, & F ECL &JLHlH,
W5 R, ZRAR K PR 2 0k, B R A 3 R G2 43 At
g5

7 BiFdrk: R SPSS 16. 0 Stk A T
M7, B DL x s Fon, mNSS R HAE S5 Mann
Whitney U #a8s , HoAx 4R FH B K 2 5 22 53 9 SNK
HEATHL] AL, P <0.05 A2 S A G5 L,

# R

1 KR mNSS e (£ 1) Gk S
BB K, K BUEIE e R T RE BT, Bl i S AR
7 14 K, SR e, 407 AN 4H mNSS PE4

1 BHKK mNSS K (4rx+s )
mNSS P45

2151 n

Y NERIPN ARJg7 K RIG 14 K
EEN 8 0.00 £0.00 0.00 =0.00 0.00 +0.00
FELRY 8 11.50+1.31° 10.87+1.13* 9.63:0.92"
25 8 11.25 +1.67 8.00 £1.07%* 5.38 £0.74%
W= 8. 11.63 +1.41 9.90 +1.31%4 8.50 +1.51%4
1% I 8 11.38 £1.51 10.13+1.25%  9.13+0.644

T 58 T AR AR W, " P <0.01; 5 %120 [ B b 4,
AP<0.05,44P <0. 01; 547 4 [Fl#A L # , 4P <0. 01

BRI (P <0.01, P <0.05) , i M4l 2 5 K5t
RS (P>0.05) ;54 4l e, i i 41 A< 4L
mNSS P43 B EH = (P <0.01)

2 HURBRMERmPAHRELE(FR2) N
BRI EE 1 K, KA R B 10 S 555 7 .
14 K, S5HERILL HL 4, 42 07 dURn ALK B 5 B
BFEW /(P <0.01, P<0.05), i il 2H 25 5+ s it
RN (P>0.05) s 54074 A, 16 M4 AR
BRAT IR L £ (P <0.01)

w2 FARNBAEE AR K, x+s )

IR

ZH 5 n

ENERIPN Y NENAPN ARJE 14 R
BFAR 8 5.45+0.68 5.19 +0.91 5.08 +0.72
o Ei] 8 9.50+1.36" 8.90+0.72" 8.25+0.46"
25 8 9.69 +0.52 6.63 £0.52%4 5.3 £0.52%
FIa 8 9.34+0.78 7.88+0.53%4 6.95+0.78%4
T 1L 8 9.68 +0.58 8.35+0.654 7.88+0.354

S FARAR W LA, P <0.01; 588120 [6] 4 L%, AP <
0.05,%4P <0.01; 544 [FY L, 4P <0. 01

3 KK BrdU/Nestin G FHE 4% HoAs
(£3,E1)  BUGE 14 K, SEEI AL, 207 4R
HVALR B2 F X BrdU/Nestin S B+ 40 a5
BEWZ(P <0.01, P <0.05) {HIF 4122 5 TCH T
H(P>0.05) ; 52 7L, M AN M4H Brdu/
Nestin S AR 5 mi (P <0.01)

*3 KUK BrdU/Nestin .BrdU/NeuN .BrdU/GFAP
G AVE BB LA (AMmm?, X +s )

415 n BrdU/Nestin BrdU/NeuN BrdU/GFAP
BFAR 8 25.96 +8.28 18.34 +8.72 20.75 +8.76
FH 8 69.57 +9.32*  37.88 9. 68" 38.25+9.62*
2 8  117.60 £11.63%* 78.75£12.12%*  68.00 =12.88%%
A 8 82.86 +10.6444 50.25+11.75%4  48.88 £10.464

T 1ML 8 75.13 +9.234  46.51+9.854 45.68 +9.544
 SETFARHRYIHE, *P <0.01; SHIAIA R Y L, %P <0.05,4P <
0.01;- 5277 41 [A W] e, 4P <0. 01

4 &4 KE BrdU/NeuN K BrdU/GFAP % [H
PEAN AR e (R 3,1K2.3)  BLILJGE 14 K, 5
BRI A, 42 5 2 K BRI I B2 )22 J 341 X BrdU/NeuN
BrdU/GFAP i BH 1 41 i 45 &3 2 (P <0.01) ;
ANV BBk I JE 121 X, BrdU/NeuN 43 BH 1 4 it %
i FH £ (P <0.05) ,{H BrdU/GFAP 43z FH 41 i
ZES LG (P >0.05) ;¥ 1L 24 BrdU/NeuN |
BrdU/GFAP 43 B PR 240 il 2= S ¥ T g it s (P >
0.05) ; 5474l b, i M 41 Fr#h <41 BrdU/NeuN |
BrdU/GFAP #ai B4t e £ i 2% 982> (P <0.01)
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BrdU Nestin Merged
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5 441K il BDNF il VEGF # [ %k fY o2
(£4,K4) BllJ55 14 K, SHEBLALE, 207
2H KM LRI 1140 BDNF Fl VEGF 75 4 263k i % 4
Z(P <0.01) ; 54y I, MR 141 BDNF
I VEGF % 113635 . #0/0 (P <0.01) .

&4 AU4UKE BDNF 71 VEGF 3 H £k AL

(x£s)

2H 5 n BDNF/B-actin VEGF/B-actin
BFAR 6 0.37 +0.05 0.34 +0.04
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&7 6 0.92+0.114 0.73 £0.05%
R 6 0.59 +0.07%4 0.38 £0.064
T L 6 0.54 +0.04%4 0.37 +0.07%4

TS RTARARE, P <0.01; SHRIL A, AP <0.01; 5407
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(NSCs ) #45 | [i] e fi J&] 11 [X 3288 544k A B 1 ol
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BrdU GFAP Merged
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