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Effect of Buyang Huanwu Decoction on vascular endothelial growth factor
and its receptor Flk1 in rats after focal cerebral ischemia
LIU Bai-yan', CAI Guang-xian', LIU Wei’, CHEN Xue-mei!
(1. Internal Medical Laboratory, Hunan University of Traditional Chinese Medicine, Changsha 410007, China;
2. Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract; Objective To explore the effect of Buyang Huanwu Decoction (BYHWD) on vascular
endothelial growth factor (VEGF) and its receptor, Fetal liver kinase 1 (Flk1) in rats after focal cerebral
ischemia. Methods Rats were randomly divided into following groups including Sham group, model
group, Nimodipine group, and BYHWD group. The model of focal cerebral ischemia in rats was repro-
duced by middle cerebral artery occlusion. Rats were ig administered and killed after operated, then the
expression of VEGF and Flk1 and protein level of VEGF in brain tissue of every groups were measured by
immunohistochemisty and enzyme linked immunosorbent assay, and the nervous function deficit scores
were evaluated. Results There were a few VEGF and Flk1 positive cells in normal brain tissue of rats.
After focal cerebral ischemia the VEGF and Flk1 positive cells were increased. Compared to model group,
Nimodipine and BYHWD significantly improved the neurological behavior performance, increased the
numbers of VEGF and FIk1 ‘positive cells, and enhanced the VEGF protein level (P<C0. 05). There were
more potential effect of BYHWD than Nimodipine (P<0. 05) on VEGF and Flk1 at 7 and 14 d. Conclusion
BYHWD can enhance the VEGF expressions and Flk1 level in rats after focal cerebral ischemia, which is
one of possible anti-ischemic mechanism of BYHWD.

Key words; Buyang Huanwu Decoction (BYHWD); focal cerebral ischemia, vascular endothelial
growth factor (VEGF); Fetal liver kinase 1 (Flk1) ‘
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liver kinase 1, Flk1) fy3% ik 18 BEAR i P9 K2 40 1
M. FSHE MR RN BEHRELD, 3
HARLGRPERTROERBRGHERZRY,
EEREBENBRE.EER KBELBRHAERY
HEREGRABRERAKARERD FRE. BB
Jiig B 3 A 0 ot B K A 446 /0 8 B T R S5 B A

B i TS, (H M R WANHE L X VEGF Rk

EHAHARE. 2LBYUNIHEEREY VEGF
R Flk1 #9818 414 I 5T ik i &0 76 FABL 3 .
1 MR5FE
L1 ZYREERAAHHELGLEFRET(E
k), B EE 120 ¢ AT 10 g )15 10 g. 2415
10 g, FH#lifE 10 g 47k 10 g k4= 10 g AR 5 #
B AP BB, 2% REBHH,
BHEHEABRE (B4 2¢/ml) , A HER. BE
wYFRWEFERIHME  ABEH 20 mg, #E
050102, L E A MKEMA 0.1 mg/mL FE&;/h
R KR VEGF riEdiik. hRIT AR Flkl #
HHeH K B Neomarker A5 ,SABC 44 LiA
#&.AEC BEFEE Zymed /47, VEGF ELISA
WA &WH R&D 2, KA FE. Triton-X100. 3
K. PEHWAILEREEYAR.
1.2 EENFH:E60 KKK A L, % E Thermo 2
7] ;BX51 Y62 B8 % Image—Pro Express El
S ¥ RS, A4 Olympus 247,
1.3 HYHHS4Z . EIHER Wistar KK,280~
300 g, R, WEFTEHREZRHVP LR
Bt KRB BT AL AL, e 2 T4 4
MERGH. PR EHHFE 1.3.7.14d, B4
BARBEES 16 L HREEXRA 16 R, R\
BERER,HAHEAGAHIYTFAR 2h B ig
14.2 g/kg BT HAR GREREBRHEMEY
60 kg MAFEM 3, BH 1K EEMFA ig
LTFREMTFHER 1 mg/ke, KRR 10mL/
kg; RS AP HATERBEERBK Bh
KRR E5.
1.4 Y. 5 BICERT RS, R A K 3 ik
KRLEEH R MKRER, KR 10% K
AEE (. 0g/ke) ip KBE B XREETFTFEALE
EEBBEFRTO,BEAMSE K. BTAZ
k. Bishshhk. EHFESK B, THES
BAXBTHFE—/ID  H—BERRE RN ER
KB|ABRBK, HR AR SHE NN IE . EARE
H4 XN (18.510.5) mm, BEREL KK

XA 0 MBF AR IR 4 B A W BLE 30 Bk
GRS . FRFERHAE 20~30 C,F ARk
B ARERIVETFRAFRELHNEREN, B
BAKHR.IMTHERE 2h SBEXRTE" %G
WENEESHEE 1~3 FEAA RTERLE
YR b o

1.5 WEIEFS.SBXRTEVET 5 RIF
e 0 RAEMERBGIER 1 AR LR
ORI 5 2 43 o i % 0 2% PR 5 3 4 Do iy %00 {8 5 4
SAREERITE, BIRER. B4 YELTER 2
h #F5 . ‘
1.6 HAL4E. KRIU 10% K&HE 4.0mL/
kg) BRERIS ,— 2 K B BB 22 000 BY IF Mg 1 A 220
i EmABESMK, Bet 3k WA ELH E
WAWAEHEEK (10 mL/min), KM EEXHA
4% ZEPE (5~10 mL/min), &H)518,.4 250
mL, FF AU , £ BRI 4% ZREEERE 1
h KRB 15%.20%.30% FEREVLE 24 h, OTC
i, KGR HUERELT R, 15 pm B, BR 20
TKE 4 KA. 55— K R Sk U, B
PBS Mgk 5, 37 B F A F R .

1.7 VEGF Xk Flkl A4l . aZ 4R B
SABC #%:,AEC B, % VEGF %&EH 1+ 300,
Flk1 ¥EXR 11000, Atk 206, BH3)
YIBREDHAY A 5 K, BF 100 FHET . 8%
HEEHL%E 3 8%, A Olympus Micro Image 4. 0
BRLBARG 83 e g B,

1.8 VEGF ZEAKFRN. XAk L BE %
B (ELISA) . MERRPRIUGR 1% 5 X B4 4R
10 mg, #4&B KR 10 : 1 fuA 0.01 mol/L PBS,
SRBLWELER ERERANERAHR
VEGF ZAKF. ‘

L9 GH¥FEFAELEU 245 BR,NA
SPSS 11. 0 G H 84 QX BB # 17 563+ 047, 4L 1)
HEARERTELST.
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2.1 #hPHE TG X AL T IRk o K SR A 2 T BB Y
B ERRNEL B 7.14d, B EMFAH KT
LGHABEYEFI B ERTFEREY (P
0.05), HI A AGAE R EBFHUBKERTE
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21 MEZERFAMNBAEKRLXRBLSTHEREERN
¥MW (x+s, n=8) ‘
Table 1 Effect of BYHWD on nervous function deficit

symptom in focal cerebral ischemia of rats

(x+s, n=8)
ne/ RENERRERES
o g+ kg™ 1d 3d 74d 4d
FELS ~ - - 0. 0040. 00 -
.5 - 2.3840.10 2.2540.34 1.94+0.31  0.9840.35
RE#T 0.001  2.4140.13 2.16+0.31 1.6240.35*  0.6240.28*
NEERE  14.2 2.38+0.15 2.1740.39 1.1540.31°* 0.3010.21" *

5MBA K. *P<0.05; SREMVALE. #P<0.05
* P<0. 05 vs model group; # P<0. 05 vs Nimodipine group

2.2 VEGF 5 Flkl BHRA K 21 MA: VEGF
EEZEFkl EERANBEFRAHELESR
%, VEGF X EAHEKREMEF KX, Flk1 MEZE
XMk BRE, KRR LR, BBki)E,
VEGF ¥ REE. EFXHABH L EWE
LEMEAR . ARERERE, ARES L,

REgEARR,ER ERE R FIk1 FE 4 T 6 m M
ER EFXAELBEL HREEULRAE, K
AT AR _
2.3 HHEEGX 4R G m K B VEGF &
Flk1 H#EARRMEME . SR A%E 2, B0 14,
VEGF X Flk1 B3 Bp i, 7 d sk 88,14 d
HFFH. 8FR4E VEGF it BB ESBFER
4. ERALBRERYEBEE (P<0.05) 4 HE
AGHERRBR SEMARKERTFYAEBEHE
(P<0.05), 5REM T4 HEKAE 3.7.14d £RFE
 (P<0.05), Mg Flk1 PHH: 408 EAR R
VEGF,3d B HZELG . BEM VP4 5EN4E
REBEM (P<0.05),7 7.14d #HEEGHAS
REMFHAEREBEN (P<0.05), Y ELERE
ARG RT3 EEiRE VEGF,.Flkl
40 o 2, (40 FH A T BE 4 R VEGF,Flk1 B
B ERE

®2 FAEEFBAMMEED KR VEGF & Fik1 AR ARBHEM tLs, n=8)
Table 2 Effect of BYHWD on numbers of VEGF and FIk1 positive cells in focal cerebral ischemia of rats (x+s, n=8)

9 A/ VEGF H#EAKRS/ (4« mm—2) Flk1 RSB/ (4 « mm—2)

4 (gkg™") 1d 3d 7d 14d 1d 3d 7d 14d
BFER . - 9.1+1.5 12.3+1.2 10.810.9 10.1+1.0 5.340.7 9.5+1.0 8.2%+1.3 6.8+0.9
-8 - 13.1+1.64 3294218 43.1+1.84 27.14£1.228 14.3£1.08  20.3+1.54  33.441.45  21.941.48
RHBF 0. 001 14.8+1.45  36.1+1.88* 53.642.54° 41.5+1.88* 15.340.74  23.541.34  41.241.84° 28.5+1.54°
HHELG 14.2 17.541.68*% 45,342,428 % 72,442,180 #61.8+2.08%* 15.140.94 24.8+1.48 48.6+2.18"#35.64+1.08%%

S5BRFERMALE, 4P<0.05; HSRAALY: * P<0.05;

SREm v #P<0.05 (FER)

* P<C0. 05 vs Sham group; * P<<0.05 vs model groups # P<0. 05 vs Nimodipine group (following Table is same)

2.4 #MEEEGXRAERGLKXR VEGF EH
KEHEW FERAR EEFANBFRARR
fi N K F VEGF, il Bk it 5 F 7 5 K ik 2 8
tn,7d kE¥,14d FHTR.ANAERTFRF
AR4,5 VEGF H# g REAEEE—. 4 M
RHGHERNERASRBEAERHEREHS
(P<0.05), 5REMFHLBE 3.7.14d ZFYY
B¥F (P<0.05), .

23 MHEERAFHRAEBEROA R VEGF EAKE

MM (cts, n=8)
Table 3 Effect of BYHWD on VEGF protein level in focal

cerebral ischemia of rats (x+s, n=8)

i/ VEGF ZHA¥/(ng-L7Y)
4 A
(gkg™) 1d 3d 7d 14d
[-EFS - 10-1£L5 9.3%1L.2 9.811.9 9.2+1.4
By = 16.3+2.62 36.241.70  65.443.18  46.211.88
EE#Y 0.001 20.1%42.85 64.8+2.50* 89.542.58° 6l.61+2.30*

AEERE 142 25.742.18°84.142.40° #102.443.28* *18.642. 58 #

3 itip

i 5k 1L /5 » B G £H % G5R IfL 5k 4, Bk i A D X
M RFEIET, FREX S AMRL TRE EEER
S ANKERR BN A ERERENHEZ
Thfg. MR K MR AR E S TSR,
MEFLERREXEARAEENXBAEAR, Sim
HREPRANBE XREDS ., ENEFELR
P.XEEFS5Y,VEGF i h—MERHE
ATMENERRNZEE T, KEMAEZLE,
VEGF ABRATFTEEHFETHEAM, W, 5.
FENREHANRE R THEE ROFEEE
$. BEIA# VEGF &4 Flkl fi Flt BMER
Wk, B Flkl REEEDBEHEYEEZ A,
LGk m b, VEGF k58, RS Flkl 4
AREER . ORENFAREMS LEE R, 0EF
A R 4 AR 0 I A 46 B9 P B B 4 AL T BT Y
nE,BEARAROEE. BT, EREWERS

MM EY, VEGF X EMEARELEK
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VEGF (S AL REAMIRE, WEHMH
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VEGF Bl @ M NEnEtEem, BERPK
E 505 27T, B/ A 7 E B @VEGF 1k
hB U SRR RN AE TR, R
BABREHSEAED, 7] L8 VEGF REZK
EBEEBTHEIEMKE.

FERERKAIHLLGEEERE B
P F ok AU A R M 2 T B, SR R Bk )5 VEGF
R Flk1 #9535 , 4 R P o 40 M B0 X3 55 (B[] , 380
nig W VEGF & H/K¥, B & F 250 fa] K, FofE
AL FREMT, B 7EW VEGF K Flk1 2%
0 T 3 0 B e o 453 455 B9 L — AT BEHL A .

References:

[1] Yan C, Davis G. Vascular specific growth factor and blood
vess| formation [J]. Nature, 2000, 407, 242-248.

[2] Meister B}, Gminekich F, Bacttj F, et al. Expression of
vascular endothelial growth factor (VEGF) and it receptors
in human neuroblastoma [J]. Ewr J Cancer, 1999, 35(3):
445-449.

[3] ChenL G, QuY, GeHY, et al. Effect of Buyang Huanwu
Decoction on expression of adhension molecules in vascular
endothelial cells of blood stasis rats [J]. Chin Tradit Herb
Drugs (h225), 2005, 36(5); 706-709.

(4] WangHT, Wang H, Wu Z C, et al. Effect of Buyang
Huanwu Decoction on cerebral ischemia-reperfusion injury in

atherosclorsis rats [J). Chin J Gerontol (WHE ZFEFHE),

[s]

f6]

{73

[8]

[9]

[10]

{11}

[1z2]

(18]

2003, 23(2): 117-119.

Tang Y H, Deng C Q, Liu W H, et al. Effect of four kinds
of active fractions Buyang Huanwu Decoction on cerebral
infarction volume in focal cerebral ischemia rats [J1. Chin
Tradit Herb Drugs (&%), 2005, 36(2); 236-239.
Longa E Z, Weinstein P R, Carlson S, et al. Reversible
middle cerebral artery occlusion without craniectomy in rats
[J1. Stroke, 1989, 20(1): 84-91.

Bederson J B, Pitts L H, Tsuji M, et al. Rat middle cerebral
artery occlusion; evaluation of the model and development of
a neurologic examination [J]. Stroke, 1986, 17(3); 472-
476.

Krupinski‘], Kaluza J, Kumar P, et al. Role of angiogenesis
in patients with cerebral ischemic stroke [J]. Stroke, 1994,
25(9): 1794-1798.

Risua W. Mechanisms of angiogenesis [J]. Nature, 1997,
386(6626); 671-674.

Byrne A M, Bouchier-Hayes D J, Harmey J H.- Angiogenic
and cell survival functions of vascular endothelial growth
factor [J1. J Cell Moll Med, 2005, 9(4); 777-794.

Zhu'Y, Lee C, Shen F, et al. Angiopoitin-2 facilitates
vascular endothelial growth factor-induced angiogenesis in
the mature mouse brain [J]. Stroke, 2005, 36(7): 1533-
1537.

Svensson B, Peters M, Konig H G, et al. Vascular
endothelial growth factor protects cultured rat hippocampal
neurons against hypoxic injury via an antiexcitotoxic,
caspase-independent mechanism [J]. J Cere Blood Flow
Metab, 2002, 22(10); 1170-1175.

SunYJ, Jin K L, Xie L, et al. VEGF-induced neuro-
protection, neurogenesis, and angiogenesis after focal cere-
bral ischemia [J]. J Clin Invest, 2003, 111(12): 1846-1851.

Rz PRk B BF AL o 07 328 %ot 4 B £ 3% P4502D6 P RIERRIRE

FRxM,EWE, kA4
(1. BREEMAZHBRE-ERIGKALEMMRNT, BRI MRE 150081, 2. WRRENK¥H¥kK
BRTEEYESATRESLRE, BRI B/RE 150081

W OE.BEm ON17FS GREERYAESR) PHRE MRS ARG R P4502D6 (CYP2D6) R H
R HZE, R B E R R CYP2Ds HMHERPAREATS. Ak BARESOFHRE,SHMA 17
Fh 25 , HPLC M3 X RIFMEE S CYP2DS MR ALY OM) HRBE, B REEEEOARY
5 B A R RUBL A CYP2D6 RIERIZY . 4R WER. EXH . BARRY . BFREHE.LRIIZTE
5 T B8 B R DM BRI (P<<0.0D). 4t FEWALMER EFH A RRY IR hR
IS HGX 5 R 25 AT M FFAOR k CYP2D6 BiE 1. sty T4 N #E Rk Xt CYP2D6 &7 W fil fF

RPHMBERTE.

@97 . 41 X P4502D6 (CYP2D6) 5 ik ; HE V¥

RSB R285.5 RWARIEE A

W3 B %9 :2006-07-15

WA E 0253 - 2670(2007)03 - 0397 - 05

ELTE: HR“863"RE (2002AA223410); BRI HARBE XL EAKYRE (ZJY03-08); MAREMK¥HALUFELRK

gy ]

WA T D980 M EZAHA, B FEFE ARBRANM AREK P50 REMMGHE AT G WA, KR/FREHM
KEQ LS —T, Tel: (0451) 86605835 E-mail; daniss@sina. com

* EWRMEE kAW Tel: (0451) 86614075 E-mail: dalingz@yahoo. com





