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YL FIR), R LI f (qRT-PCR) F 8K 1 Sy BT VA A il ZH 2 HIF-VEGF-Noteh 38 B AH G
HRBEN . &R SERTARL IR, B R B DI REEEIT /> BESE IR | 221 CD31 FH
Y3k . HIF-1 o« . VEGF . Notchl mRNA J 25 (1A HITHRE (P < 0.05) . SAIRIL U, AR IR
VRZE EUEAS B A BT DI TRE GR + S B 2R UM T BB P43 AR S T AR BEAR (P < 0.05),
4143 CD31 BHMEARMIZE X  HIF-1 o . VEGF | Notchl mRNA J 4K AR T4 (P < 0.05); SR AT RV
PR B SIS B 253 500 EL A , RS AR T S VA + S B 2K BB T BB 1T 43 . I A AT TR
fiK(P < 0.05), Ii£H4 CD31 FHPEANHIFIA | HIF-1 o . VEGF |, Notchl mRNA K2 [ &5 715 (P < 0.05) .
SRR AR PR SRR S A T 38 TR DR SRRy A i e ot A0 S A PR B S HIF-VEGF-Notch 3 [
Tk, MEAHEAPRER
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[ Abstract ] Objective To investigate the effects of ginkgolide injection combined with clopidogrel
on collateral circulation formation and HIF-VEGF-Notch pathway in rats with focal cerebral ischemia.
Methods Totals of 60 SD rats were randomly divided into sham operation group, model group, ginkgolide
injection group, clopidogrel group and ginkgolide injection + clopidogrel group. In addition to the sham-
operated group, the middle cerebral artery occlusion method was used to establish the rat model of cerebral
ischemia-reperfusion. After grouping and treating, Longa grading method was used to evaluate the neurological
deficits of the rats in each group, cerebral infarction area was observed by triphenyl tetrazolium chloride
(TTC) staining, microvessel density (CD31 positive cell expression) was detected by immunohistochemical
staining, and expression of HIF-VEGF-Notch pathway-related protein in brain tissue was detected by real-time
fluorescence quantitative (JRT-PCR) and Western blotting. Results  Compared with the sham-operated group,
the neurological deficit score, cerebral infarction area, CD31 positive cell expression, HIF-1a , VEGF,
Notchl mRNA expressions and protein expressions in the model group were increased (P < 0.05). Compared
with the model group, the neurological deficit score and infarct area of rats in ginkgolide injection group,
clopidogrel group, ginkgolide injection + clopidogrel group were decreased (P < 0.05), while CD31 positive cell
expression, HIF-1 o, VEGF, Notchl mRNA expressions and protein expressions in brain tissue were increased

(P < 0.05). Compared with ginkgolide injection group and clopidogrel group, the neurological deficit score and
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cerebral infarction area of rats in ginkgolide injection + clopidogrel group were decreased (P < 0.05), and the

CD31 positive cell expression, HIF-1a , VEGF, Notchl mRNA expressions and protein expressions in brain

tissue were increased (P < 0.05). Conclusions Ginkgolide injection and clopidogrel can promote collateral

circulation formation and expression of HIF-VEGF-Notch pathway in rats with focal cerebral ischemia, and the

combination of them has a synergistic effect.
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HIF-VEGF-Notch pathway

Clopidogrel ;

i 2 F s s i R BB TR R R N 2 —,
Horp 25 80% F8 3 Ay fife x4 i A v, I DR 2 95
o I O FR T, 2 PR il 46345 65 s I R 47 A B i 55
JEBE , UG 22, B0k BOER e LA & A ik Bk
LA, A0 S A8 24 1T R 4 AE T, e IR 2
AL HE R, T TR A5 45, PR L AR A ) S
PRI OB Ak I A P AT B B
285 5 R (HIF)- 148 N 2 2R K B F(VEGE)-
Notch 18 A 5 L5 P R A0 38 4 L 32 7%, SRR
Je b2 i e ot 0] S A 2 B4 — A RO, LA R 41
LU Il B A T2 E HIF-1 o 88 13835, AT
VEGF . Notchl {55431k, i i fe s A= i 5%
A, ARG BRSBTS AT
A T JCTE Aldet/Nef2 {5 5 U ik e L ) 420 P 1 3
i, fEitE VEGF ik B E a4, & 284 1
R0 1 TNF- o 75 S04 A 485 19 e 2R A5
RS N B A AE 7 SR B I R Tz
FIRYT B E G A T, AT A A AT R I
VEGF 7K, P2 fife i P08 10 5 | a2 1) 0t 7 1) B2 D i
B A, A A 5 50, (VRS PR T SR B A
AR B 275 ] 13 HIF-VEGF-Notch 8 % , #E i {e fii
Jey el A ittt ) SZ AT B H R AN IS 2, AR SCH
a7 Mg AL P Y R BRI A TSR o

— MRS Dk

LS50 3l 1. SDR R, SPFZ, I P, 1 A

PR TR R A L, B R E

44007200021086, A= 7™ 1F 7] JIE %5 : SCXK(#.)2016-
0002, 7£ KI5 T A1 B2 Be s s h i 3%, PR 05
G TG B, 12 h/12 W RSB IR, TR
25 C, FXHE R 50%, B HARE RKoK, & i) 5
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M ZI250.5 ¢, LA RNA S & L 396 5% Sl &
3 cDNA, BAZ BRI R THAE , AR5 DIDEEE
T PCRIX F & #E 47 qRT-PCR 2 ¥, 27 A4 2 1

PR | S A e E 2 IR ER & UL IH B R AT, U
GADPH HINZHEH, qRT-PCREIWFH W22, K
278 AR T T, 15 A 4 mRNA F ik

£R2 RT-PCRF[HFF
GlL P2 S J5'1] FFA(5° =37)

HIF-1 « F GTCGGACAGCCTCACCAAACAGAGC
R GTTAACTTGATCCAAAGCTCTGAG
VEGF F TGCCCCTAATGCGGTGT
R TGCTGGCTTTGGTGAGGTT
Notchl F CCCATTACATGCCGCTGTTTC
R CATCATGCATTCGGGCATC
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8. K KUK £H 41 h HIF-1 « . VEGF ., Notchl %
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A ELAT PEION , e RO A JRy ke i e i
ARG

HIF-VEGF-Notch i % 4 5 Jay kb 14 i e 1 ) <2
PEITE K, AR K A Bk e 1t ), 3 %47 5 53 HIF-
l a . VEGF ., Notchl ZRikFhmy , A i 48 A A2 P
A, ST ST SCARER , R A ) A
7 SRy kb gt L0 S AR B MR AR 2 — o AR
SCHFFR AR TR, VR IR SR & As B o3
FALHE , BRI 414 HIF-1 o . VEGF ., Notchl
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Notchl mRNA N4 FAiE—ETH5 . RHENN
Tl 1 S ¥ . S 75 T | 9 HIF-VEGF-Notch 18 %
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FHHLH

25 LA, AR PN R S S B T
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T B R SR AT o

KT HHAKBIKNAL HIF-1 a . VEGF. Notchl T AFE XML x +5)

20 5] 165k HIF-1 o /GAPDH VEGF/GAPDH Notch1/GAPDH
BFARLH 6 0.11 +0.03 0.12+0.03 0.09 +0.02
HEHIZH 6 0.34 = 0.06" 0.33 +0.07" 0.31 +0.08"
AR YIRS A 6 0.67 +0.13" 0.62+0.12 0.76 +0.18"
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HRAS N TR TSR + SntbAs AL 6 0.98 + 0.21" 0.96 + 0.22" 1.12 £0.24"™
F{d 84.31 75.74 75.46
P1H <0.05 <0.05 <0.05

T SEFARALLE, P <0.05; SHRAHHE, P <0.05; SRANEREHRALE, P<0.05; SEMMKEHLILE, ‘P <0.05
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