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Neuroprotective Role of Resveratrol on Cerebral Ischemia-Reperfusion Injury

in Rats is Associated with Activating Wnt/fB-catenin Signaling Pathway

TANG Hai-bo
West China fourth hospital , Sichuan University , Chengdu 610000, China

Abstract: The objective of this study was to observe the effect and mechanism of resveratrol on cerebral ischemia reper-
fusion injury in rats. The Model of cerebral ischemia-reperfusion injury were induced by ligating middle cerebral artery in
rats. The rats for study was randomly divided into Sham group, cerebral ischemia reperfusion injury (IRI) ,Resveratrol
group (RSV) and Nimodipine group ( NIM). The effect of RSV on the cerebral infarct volume and nervous behavior
were evaluated. the expression levels of tumor meerosis factor-o ( TNF-o) ,Monocyte chemotaxis factor-1 (MCP-1) ,in-
terleukin-6 (IL-6) , Wnt,B-catenin, cyclin D1, surviving, Bax and BCL-2 were examined. The result showed that resvera-
trol could significantly improve the nervous behavior, decrease cerebral infarct volume and attenuate the expression of
TNF-o,MCP-1,1IL-6 and Bax with increasing the expression of Wnt, -catenin, cyclin D1, survivin and BCL-2 (P <

0. 05) . Therefore, it can be concluded that resvirol can decrease cerebral ischemia-reperfusion injury by activating Wnt/

B-catenin signaling pathway.
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Table 1  Primer sequence for PCR analysis
HEH i 1E X5 2 S
Gene Species Sense primer Antisense primer
TNF-a K Rat CTGAACTTCGGGGTGATCGG GGCTTGTCACTCGAATTTGAGA
MCP-1 KR Rat CTGCAAGAGACTTCCATCCAG AGTGGTATAGACAGGTCTGTTG
IL-6 KB Rat AGCTTCCTTGTGCAAGTGTC GACAGCCCAGGTCAAAGGTT
B-actin K B Rat GACAAAATATCAGTGTGAATTCACGC CCCAATAGCCGTATCAGGAAGG

1.3.5 ELISA #:-n)

I ELISA 15050 5 150 1 43 #5811 20 RS DU 1.
H1 IL-6 \TNF-oe MCP-1 357K,
1.3.6 Western blot 4 M| iz 41 2% Wnt,B-catenin ,cyc-
lin D1 . survivin,Bax = BCL-2 &i&

B2 i gH 2 50 mg, F| ] Western blot J5 i5 K
I fixi 2H 21 Wnt , B-catenin , cyclin D1, survivin , Bax #l1
BCL-2 %1k, BAS B S %30
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Table 2 The effect of RSV on the cerebral infarction volume and neurological behavior

Groups Number Cerebral infarction (% ) Neurological symptoms
Sham 10 00 0=0
IRI 10 33.18 4. 15%** 2.93£0.66***
RSV (10 mg/kg) 10 25.33 +3.05* 2.23 +0.51*
RSV (20 mg/kg) 10 18.13 +2.58* 2.01 +0.42%
RSV (40 mg/kg) 10 14.34 £2. 16" 1.82 +0.35%
NIM (5 mg/kg) 10 11.22 +1.68" 1.32+0.217

A IRI 45 Sham ZHAH L, *

* *P<0.001, " P <0.05;IRI 415 RSV ZHAf[L,*P <0.05;NIM 215 RSV 4Afllt, P <0.05,

Note : IRI group vs Sham group, * * * P <0.001, * P <0.05;IRI group »s RSV group,*P <0.05;NIM group vs RSVgroup, P <0.05.
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Fig. 1 The effect of RSV on the expression of Wnt and 8-

catenin examined by Western Blot
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Table 3 The effect of RSV on the expression of Wnt and B-cate-

nimn

215 Group H Number Wnt/B-actin ~ B-catenin/B-actin
Sham 10 0.11 £0.03 0.07 £0.02
IRI 10 0.23+0.04*  0.1220.03*
RSV 10 0.35 +0.04* 0.27 +0.03*
NIM 10 0.51+0.06~  0.61%0.05"

f:IRIZH Y Sham HAH L, * P <0. 055 IRL 4155 RSV 4AHIL," P <
0.05;NIM 415 RSV 4iAHt, P <0.05,

Note : IRI group vs Sham group, * P <0. 05 ;IRI group »s RSV group,* P
<0.05;NIM group vs RSVgroup, P <0.05.
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Cyclin D1 A1 survivin J& Wnt/B-calenin ERER
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FIEEXT cyclin D1 A survivin 25 (AR IA M, 2550
7K+ 5 Sham ZH#H ke, IRI 25 cyclin D1 F01 survivin &
HFRIBBERE (P <0.05) ; RSV 4% IRI 4H cyclin
D1 Hl survivin FE AR A HFE—FHEH (P <0.05);
NIM ZH%¢ RSV 2 cyclin D1 1 survivin & (4 57K
Ttk (P <0.05) o 1RG5 R A8/R 2 P i v]
DI 3 cyclin D1 F1 surviving FEIk, R 2 fiFE 4,
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Fig. 2 The effect of RSV on the expression of cyclin D 1and

survivin examined by Western Blot
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Table 4  The effect of RSV on the expression of cyclin D 1 and

survivin

20 51 F Number CyclinD1/ Survive/
Group B-actin B-actin
Sham 10 0.07 £0.02 0.11 +£0.02
IRL 10 0.19+0.03 " 0.21 +£0.03*
RSV 10 0.28 +0.03" 0.36 £0.05*
NIM 0.38 +0.05 0.47 +0.07"

TE:IRT 415 Sham HIMIEE, * P <0.05;1IRT 415 RSV 4AAMI L, " P <
0.05;NIM 415 RSV 414 L., P <0.05,

Note: IRI group »s Sham group, * P <0. 05 ;IRI group vs RSV group,” P
<0.05;NIM group vs RSVgroup, P <0.05.
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AbFRJE AT R I Bax/Bel-2 A HAE (P <0.05) ;1 NIM
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(P<0.05), VLI 3 FiZ 5,
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Fig. 3 The effect of RSV on the expression of Bax and BCL-
2 exanimed by Western Blot
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Table 5 The effect of RSV on the expression of Bax and BCL-2

415 A Bax/ BCL-2/ Bax/
Group  Number B-actin B-actin BCL-2
Sham 10 0.11£0.01 0.41 +0.04 0.22 +0.03
IRI 10 0.42+0.05""* 0.07+0.02*  0.71 £0.08 "
RSV 10 0.29 £0.03* 0.11 +0.03* 0.46 +0.05*
NIM 10 0.22+0.03*  0.31£0.04*  0.39 +£0.04"

W IRLZH 5 Sham ZHAR L, * P <0.05;IRI 2405 RSV #AAH L, * P <
0.05;NIM #15 RSV 4iAfiLt, P <0.05,

Note : IRI group vs Sham group, * P <0. 05 ;IRI group »s RSV group,* P
<0.05;NIM group »s RSVgroup, P <0.05.
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K HI ELISA 1 RT-PCR Al 422 45 B il /R
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KHIRE . 45 F PR IR 24 TNF-o  IL-6 1 MCP-1
¢ Sham 20 I F 34 i1 (P <0.05) ; RSV Figb L5 al 1
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Table 6 The effect of RSV on the mRNA level of TNF-a, IL-6
and MCP-1 were examined by RT-PCR

Rl H TNF- IL-6 MCP-1
Group Number ((mRNA) (mRNA) (mRNA)
Sham 10 1+0.1 1+0.05 0.95+0.1
IRI 10 12+1.5""" 5+0.4 7.5+0.75"
RSV 10 7 +0.6" 2.5+0.5% 3.5+0.5%
NIM 10 4.5 +04" 1.5+£0.3*  2.1+0.3"

7 IRT 45 Sham Z{AHEL, * * * P <0.001, * P <0.05;IRI 45 RSV

ML, *P <0.05;NIM 41 5 RSV 4041t P <0.05,

Note : IRI group vs Sham group, * * * P <0.001, * P <0.05;IRI group vs

RSV group,*P <0.05; NIM group »s RSV group, P <0.05.

RT BEFEETAE X R E A EF TNF-o 16 51
MCP-1 437K iy 5

Table 7 The effect of RSV on the secretion level of TNF-q, IL-

6 and MCP-1
25 51 H TNF- L6 MCP-1
Group ~ Number ((pg/mL) (pg/mL)  (pg/mL)
Sham 10 100 =10 110 £20 100 £25
IRI 10 1500 £200* ** 650 +50* 950 +50
RSV 10 550 + 150" 320 £30% 400 £40%
NIM 10 450 £110° 250 +25 320 £30°

1 IRI 45 Sham ZHAHLL, * * * P <0.001, * P <0.05;IRI 45 RSV
A, *P <0.05;NIM 215 RSV 4AHLIL, P <0.05,

Note : IRI group vs Sham group, * * * P <0.001, * P <0.05;IRI group vs
RSV group,*P <0.05; NIM group »s RSV group, P <0.05.

(P <0.05) ;NIM 41# RSV 2 TNF-a . IL-6 il MCP-1
Fib L (P <0.05) , W32 6.7,
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