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[ ABSTRACT ] Aim To investigate the regulation of vascular endothelial growth factor (VEGF) expression after cer-
ebral ischemia stroke in atherosclerotic rats model. Methods Rats were randomly divided into control group and mod-
el group, and then the latter, established into the atherosclerotic rats model, were randomly divided into five groups: ather-
osclerosis ( As)-sham, As rat model with sustained ischemia (As-SI) 0.5, 6, 12, 24 h.  The cerebral tissues were ana-
lyzed with the level of VEGF mRNA by reverse transcription polymerase chain reaction (RT-PCR) and the level of VEGF
protein by immunohistochemical method. Results To compare each type of rat model groups with control, and com-
pare four-time-points rat model groups with As-sham, the formers were significantly up-regulated (P <0.05) , and changed
regularly with the four-time points,among which VEGF mRNA and its protein productions had reached the peak in As-SI 6
h group. Conclusions The present study showed that atherosclerotic disease had some positive effects on the expres-
sion of VEGF gene and its outcomes during cerebral ischemia stoke happened, and changed with the four-time points.
Meanwhile, it had provided a theory to evaluate the occurrence, development, treatment and prognosis of cerebral ischemia

stroke complicated by atherosclerotic disease.
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BREGRMR ) 2R DL R KT i A, I
FIa7 B W) S 96 25 TR 7R, CIS A7 7E 2 R G K
P, Ak 50 A | o IR O S B PR T R
e R I S AR SR T 5 3R B Bl Dk S A A
Ak ( atherosclerosis, As) BN CIS KR AOAE S R &,
THZINA B YIS H T I B A e A
BRI PR A b B A e AL S B T A
I PR bl SR T A B2 W RR YT . ISR R
1 R 7 1 s Sl (= e e v
(vascular endothelial growth factor, VEGF ) &3k B i
R 5 A v A A G OE Rl g B 5T
VEGF B35 RUHE 5 3 K ot A8 B8 AL | e it 1 il 2 o
SE ARG AT LA B ook A R Al Ll T e it 1
i v B BE AR BEAIL AR A SE IR AR T, BEAF 5 Il
IRESEPRAG O o A S 564l FH 20 koA 1 BB AL B Al | il .
PR AS Hh R BRI VEGE S DR A ek K A8 1k
FURBEAT T SE , 76 P S50 B 5 o i AR UL 21 260
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1.1 XWzh¥ 5494

AR A M Wistar A L 48 R, K E 250 ~280 ¢
(WL ERKFEEZE g 0), ML F &
7 A % BB 41 (Control) WAL (F£40 R ), As A #
I E XML R As AR F R 4 (As-sham) | As HE
A3 42 %k 1 (As rat model with sustained ischemia,
As-SIN0.5.6.12.24 h 4 448 R, HERA T
W g EE 2 0 A IR A F 45 1080902 ; 4% E 3
B ANEEE R A &), 50101 ; H E B
e LEEANFRANART(FE _FEXFRA
k), HE 980106 ; 4 i o T E A H A
1.2 FEBIEEST
1.2.1 KRR HRAAER 2 5 Xt FR 4 4
TR, As EERAH % T H AL (2% B E
B .0.2% % B 2k 0.2% 7 FE A F % L 10% F
87.6% Fat AR ) R &, BB A, EHALE T NF,
REFUHERLS, REENEFAE X 30~40
g, HMERAK KE SN ES, ENRBEL N6
MR,
1.2.2  Shhk A AR ALK ah & B oo bk g 5 P AL AL 2
A % % Takeshi %% 77 3% %1 18 XM 5% 3 fik
(2VO) LA, LR AT sh 25 & 8 h, B WLk,
ME 10% K& A 0.3 mL/kg 34T I8 7F 5 EE,

BN, B W B LTI, 2 B ORI B 3 Ak
(1) * B2 R As AR AR F AL AR AU 38, ) ik
AR (2) As BALFF S8k o 4 . R A SR 30
J e Gk A5 UM BTK 50 Bk, 3 4 7 B )G HEAT A
ZRFRL,HARFREERS,
1.3 #MEmFEES

¥ 7 A% ' % B Neurological Severity Scores
(NsS)F2ET (NEFH KRB RERE3 2 F
HEATERR3 25 (2) BRRERKE 2 25 (3) FHEAK
R 6 2 (HRHAMRERHEET 420, mEL
18 0o 13 ~18 2. P E A7 ~ 12 20 F E A5
1~6 4 BEHT,
1.4 PHERRAHEXRMGNMARDERNK
A KEF mRNA Rik

hELBHHMARE Toke b HEWMFH L
4 447 150 mg, 3% Trizol & 7 &L A F R A LK
RNA; i | PrimerDesign % 14 1t 5| 4, VEGF 3|
4. k% )7 7 5'-GCCCTGAGTCAAGAGGACAG-3',
T ¥ 7] 5'-CAGGCTCCTGATTCTTCCAG-3', ¥ #
A B K 170 bp; H il BE-3-5 B i £ B ( glyceralde-
hyde-3-phosphate dehydrogenase, GAPDH) 5| 4 ; - Jif
K 7| 5'-TGAACGGGAAGCTCACTGG-3', T i /¥ 71
5'-TCCACCACCCTGTTGCTGGA-3' , ¥ 3 i B Kk 307
bp. # % 5 K & B 4% X K ML (reverse transcription
polymerase chain reaction, RT-PCR) # J N % 1 %
94°C 20 5,56°C 20 5,72°C 20 s, F i 32 MEF, %k
F| 2. 5% 37 g # v, vk WL B R & B 45 R BL (polymerase
chain reaction, PCR) F= 47 , ¥ ¥ ik J& &Y 37 Hig 48 %8 JK AR
ETHRAZLE»A, % H & E A GAPDH
% KA, UL GAPDH B9 Bt BB 1 5 WA Bt
S B WA E L GAPDH 3 B 2 & W th 1, 1E %
VEGF mRNA # 3£ # /K F
1.5 SEAAUFERNMARNDE N KEKE
FRIX

$“1.4” J RT-PCR % | 4 #y J& 2 30 2 i 41 42
BRNFHARRD A EE, R, FEaEY
FLOEAMBEEAK SRR, E¥ LFmEHA,
A 2 L ] R B — 0 (3% 10200 AR R
BAREDHAAR AT, bs-1313R) ,4C % &,
BB #h 4% M I ( phosphate buffered solution, PBS) 7%
o, WA A & A TAER,37°C L PBS Rk,
A ARARBEAR IR E OV B R T ,37°CEH L PBS
R%,DAB R &, ¥ALR, ZFKEN, HK,
1.6 BRI

ol Image-Pro-Plus 6.0 A #F RT-PCR %%,
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VEGF mRNA &k KFHU-FHREMEER T, KA
MIAS-2000 HE & 27 & G #AT 2 B 247, 10 T &k
AUERFFH LA,
1.7 Sit=ZaHh

B A 4 4 2 % B SPSS 13.0 %3t 3 4 3 47 4
MOt ERHERUA R s 2% T, RARLE
EHEMN, R T EZMEGRUANE L EILLKRX
Jl LSD-t 3% 5 2 R i &, M K A Dunnett’ sT3 £ %5,
P<0.05 h ZRARITFEL,
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2.1 KREFBRIBARFYE

% 6 AR KRR E SR HE Ze 7R
Xof B IS PN B S 8, v AT W ARIE - LA S,
TIET Y2 R WA e R A TR A A 6 ML A
WY 8 R b W, N o SRR A0, I [ A2 i
DURL, n] DR ME R B L PR A i, P P 20 L )2
ST AEWT R, SRR, B As i BERRAE
P B, e SO A e R A A ) D 32 T ST A
PR As BRI (1)

1. REREZNFKREB (HE &, x50)
FEHIZ
Figure 1. The root of rat aorta( HE staining, x50)

TR A A

2.2 FHFRRAEHENREENKALSMERNE
£ K EF mRNA HRIZLER

% As BRI 55 IR A FL 5, VEGF mRNA £k
WA BEGH¥2E% (P <0.05) , 4% As HAIREE 5
M5 As AR FARA BB G257 (P <
0.05) , B ILAS [F] i 8] 25 L[] ¥ Geit #2255 (P <

0.05) (& 1),
2.3 REBARZAUFFERNHMARME N K EKE
FHRIZER

Xof BB ZH K BRI ZH 20 VEGF #2528 1k 4 €0, BH 4 15
WA B T3 R B ISR Tt 3235 5 45 As BRI 5%
MR L VEGF RIXH A G225 (P <0.05) ;
As-SI0.5 h.6 h 12 h 415 As-sham 4 A BES

T 2ER (P <0.05),As-SI 24 h 445 As-ST 0.5 h
2 As-SL12 h HILH AR W B G it #2255 (P >
0.05) . AL B 3K )2 43 A T 300 K il Je
JO e o A ) R B e DX, B A SSORE A7 A 4
W3R A DA T A MRAR A [ (R 2 IR 2)

R 1. BBKREERELER X RERM MK ZEHE VEGF mRNA
Table 1. The change of VEGF mRNA expression after cere-

bral ischemia stroke in atherosclerotic rats model

o 4l n VEGF mRNA VYK (x +5)
Xof 8 0. 38 +0. 020

As-sham 24 8 0. 46 +0. 027"
As-ST0.5 h 4 8 0. 80 +0. 030"

As-ST 6 h 44 8 0.91 +0. 047"

As-SI 12 h # 8 0.84 0. 051

As-SI 24 h # 8 0.72 £0. 053"

a P <0.05, 5% BA L ;b A P <0.05,5 As-sham 41 L# ;¢
P<0.05,5 As-SI10.5 h 415 ;d S P <0.05,5 As-SI 6 h 4105 ;e
P <0.05,5 As-SI 12 h ZH 1032,

xR 2. BFCHEFELER ARRMEMERE VEGF EAR
BT
Table 2. The change of VEGF expression after cerebral is-

chemia stroke in atherosclerotic rats model

gy n  VEGF EFFEDEH M (v 25)
pogicE:s| 8 0. 14 +0. 009

As-sham 24 8 0. 16 +0. 008"

As-ST 0.5 h 4 8 0.22 +0. 030"

As-SI 6 h 4] 8 0.35 0. 043"

As-SI 12 h # 8 0.29 +0. 002"

As-SI 24 h 4] 8 0.26 +0.018""

a N P<0.05, 5% MBAHE ;b N P<0.05,5 As-sham HHL# ;¢ ly
P<0.05,5 As-S1 0.5 h 41 k% ;d A P <0.05,5 As-SI 6 h 41 b4,

3 3

MLAE A B2 2R R — 2 DU B I iz A
THUARS A E UG AP P, 7E A 22 R
G b R AR AR A AN O, BT
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HUPRAS T M A A, A B 20 A3 A 5, 38 am
A NG E M AT iR BRTAK
I kS RERE AL — b ARV B , £h 2 i 42 41 2 i
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B 2. KRMALR VECF RRALAUFELE( x250)
6h .12 h24 h4l,
Figure 2. VEGF immunohistochemistry in rat brain

FISAREN TS 502 22 AR N . BATE AR
FIRIEWIAEEXT VEGF HIFRAHA Wt 5%
FEANMI LR 25 JeRE s A FE S A A
PEW] VEGF ik, FoAE FH T i A8 79 Bz 40 i )5 4
JO I A P B 200 ) 3 37 1 T) B B ) 4 PR il
Y& 2 L 1 ke 160 DX S8 % 2y, I 75 R A 10 1] e
Bl AR XA K R X S ki

ARSI Xt 29 ik G A A Tk Ak L Gl o 2 i 24 21
VEGF WA AR AT T W12 5E, 45 As BERIRR4L
B4R 4P Y VEGF mRNA M 75 (& - 24 W
SBHEN ARG As-ST 0.5 h .6 h.12 h 24 h PY4H VEGF
mRNA S35 A 2 2 A3 (E AT AR, 7645 B AH L 52 B
FUEHEARE, B 0.5 h FFUR TR, 2 6 h ik S @&, 12
24 h J5 FREBAN LAY, GPRBIRTE As B
TR RUIRZE 2 ME ] VEGF mRNA M2 & & iRk
AH 14, Bt (] 3 4 0T & AR KA AR A, 5 Pi-
chiule P 55 /N 14838 HE 52, VEGF mRNA B &
P& IR AT W5 6 h, X 1l 68 5 3 ks ke ag
AT LA B SR S A G, R ) AR A S A
S B T 495 ) PR o A S e, 5 | e S T o
Y B2 058 Y Kz 40 VEGE JEN I BR ik, 7RSIk
SEAERE AL LA 1 & 2E B il B ST VEGEF 3 R ) 63k
i 1) B ARSI AR AE S W A7 AE B e 3R B ) B | %38
TRF-BE i 3156 B 0y JK o A Rl A Xl B o 1 i A< v s
VEGF P B R =i 265 1E R4 E A

MZE A N EZR 350 o X B2 As BEAUE TR AL As BERMFLEEHML0. 5 h

WA, A AN VEGE 5 IR YT 20t J5y il i 2
HREHL R B, AL 2122 BT 28R — e I7 88, (H
VEGF & FIRIT A V2 B ba , 1 75 i — 20w 171
W5, FHINEHE LAY, AR B IR R o,
NREZE A %5 LU BET 40 K VEGF JER& i A
R O T AT ik R TR IR AP IR
AT VEGF S& R B AR P St s 3 A 14 1A
B3R U , AT A B0 ik ok FE A Ak S Al dBJe ot 7 i A
Tl &R R AT R A TR RS SR
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