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Resveratrol protects hepatocytes against hypoxia/reoxygenation injury and its

relationship with TLR4/NF-kB pathway

He Diao, Zhang Guoqing, Zheng Daofeng, Wei Xufu, Liu Rui, Wu Zhongjun ( Department of Hepatobiliary Surgery,
First Affiliated Hospital of Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective To determine the protective effect of resveratrol ( RES) on hepatocytes
induced by hypoxia/reoxygenation (H/R) and investigate the molecular mechanism. Methods Before H/R
model was established, BRL-3A cells were treated with RES or HTA125 ( TLR4 inhibitor). Survival rate and
apoptosis were detected in the cells. Alanine transaminase ( ALT) and interleukin-18 (IL-18) in the culture
were determined. The mRNA and protein expression levels of TLR4 and NF-kB p65 in the cells were
determined by quantitative real-time PCR and Western blotting. Results ~ H/R stimulation decreased cell
survival rate and enhanced the apoptosis (P <0.01). The expression levels of ALT and IL-1B were enhanced
significantly (P <0.01), and the expression levels of TLR4 and NF-kB p65 were markedly increased (P <
0.01). After pretreatment with RES or HTA125, the cell survival rate was increased (P <0.01) while the
apoptosis decreased (P <0.01). ALT and IL-1B3 were reduced significantly (P <0.01), and the expression
levels of TLR4 and NF-kB p65 were decreased (P <0.01). Moreover, RES inhibited the translocation of
NF-kB p65 after H/R stimulation in BRL-3A cells (P < 0.01). Conclusion RES can alleviate the
hepatocyte injury induced by H/R, which may be related with inhibition of TLR4/NF-kB signaling pathway.

[ Key words | resveratrol; hypoxia/reoxygenation; hepatocyte injury; toll-like receptor 4; nuclear
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R, RRE R P o — A B R o
5% it i@ TLR4 ( Toll-like receptord )/NF-kB ( nuclear
factor-kB ) 55-38 [H 2 20 ff PN 1 B2 1) RGE {5 538 %, 78
V5 L A JE SN BRI A AT P ok AR v TR
SEVEFT , BT 4H . TLR4/NF-«B {5 5 i % 1 1% T AE 8
AR A M S RE S BE Y K AED R
(resveratrol , RES) ZAH W) N —Fh RIKH Z Wy KA &
YR, ) AEAE T AR et S . o
FUAHUR DU AT R 2 S50 0 Rk ol M 9
PR R I BN 2 k. (HHAT W RES 76 ]I &
P17 T 338 . Wang 2610 42 i B /52 4 (hypoxia
reoxygenation , H/R') &b $H X5 JH- 240 o 125 g i) 463 197 A2 - ok
NP 58405 0 A AR A S I AR TR AR S I A T
BRL-3A Zifd H/R i8R, #83f RES J& 5 7E H/R R
ATX BRL-3A A0 A A5 R VE T, DL R b O 4
FH 5 TLR4/NF-kB {5 53 f§ Z [ KR o

1 #MR5FE

1.1 ZZRXAA% a8

BRL-3A JH- 20 i A% W - rp [ R} 7 B 44 Bt 2 5 RES
(4fifE > 98% ), DMSO il 57l Iy F 3% & Sigma /3 wl;
CCK-8 {70 B H A [F A=Ak 2= 0 58 B 5 45 79 i 2 il
( Alanine transaminase, ALT) i3] & W T 55 ot @ i Ak
Y TAEWFIE T ; Annexin V-PE 40 9 08 723257 & T HL
B ) ELISA R & 8 TR I I A M Rk
A PR/ 7] ; TRIzol , PrimeScript RT Reagent Kit £ SYBP
Premix Ex Taq i&71|) T TaKaRa- 5 A9 TFE(KiE) A
PR F] RIPA 2 BCA 2 1k B2 A 377 & ECL
& R RS R EN W F ) & W) e DS D 4]
THRZRAEWWIF T /NPT B TLR4 Hipfk & TLR4
PR (HTA125 ) 1 F3% [E Abcam 23 7] ; it K B NF-
kB I Tt P A2 S AE I ER AR A F]
1.2 mpasd A G HEE

BRL-3A 4 Jf #% 5 % 176 &% 10% JIf 4= 1 i 1

DMEM/F12 %55 vp . RES 5T DMSO o g i) i £
W, T =20 CHREOGIRAE, (1 FH I DMEM/F12 1555 1
AR B AH WK B2 (B f& DMSO & & <0. 1% ) ,
K HTA125 # B2 10 pg/ml,
1.3 S£I4-40% H/R A

Oz [{XT IR AL A AT AL P @QRES 52504
(RES) : A RES JE7E IEH Ky 2 h 8 97 ; @H/R #2
R (H/R) : % H/R 4b B ; @WRES 4bFE4H (H/R +
RES) :7E4%% H/R AL B 2 h A5 RES 241554 1)
RES; ©TLR4 il | ab ¥4 (H/R + HTAL25) : fE423%Z
H/R AbFR 2 h B A 10 wg/mL HTA125, H/R Y
BT R AR AR 24 b SR T A0 AR R, AR
GRS M E T =R (1% 0,,5%

CO,,94% N,) Hrif a5 5% 12 h, 2548 A0 385 5 4
BRIEH I (95% 25,5% CO,) hi A 4 h,
1.4 CCK-8 A&l 2m io A 7& 5

W AHMIERD T 3 $ 96 £LAR (FRidh 1.2.3 54R) ,
BEFLA RN 5 x 100N 4. 1.2 S4B 25 A
ZH .5 pwmol/L RES £ .10 wmol/L RES 24 .20 pmol/L
RES 4;3 S 25 4L 10 pe/L HTA125 4 ; 4341
B3 ATATAL, R BR R 2 ( A R 5, A4
FRARM , DA ER 3G IR B X OCE Es2 ) o R i A4 K
24 h 54, 1 S AR ERAL 2 I S % vk BE RES 1Y
Ak 100 ;2 "5 g L 43 0l A 35068 B ¥ B RES
{EASE I A 20 M5 97 55 53 S A AL A& HTAIL25
EAE MG TR, 2 h J5 0% 2 3 SHE T =<
FAEPEE 12 h, TR EERERFATPESA 4 b1 5
W — BFEE R R R 55, 4 h J5 3 Yetlds Loy
A 10 wL CCK-8 3, 4k L 1 1F 7 55 7848 b B 5%
2 h, BEFRATIN 450 nm AR EEAE D (450) ],
L AG TR MAE TG 3, L1 S AR )
HRAH, HoAfth 25 4 % 1F O SE 06 4. 40 A7 1% & =
[ D(450) S50 - D(450) BrF4L 1 /[ D(450) 25 4] -
D(450)BEH] x100% .

1.5 #mpe HE 3 &

20 L A BT 0 J5 (800 +/min, 5 min) |, FRE 57 Ak
PEEANMECH 1 x10°/mL @ F 3686 4 b A IE &
BRI SR P A AR 4K 24 b g, D 4t e
L, PBS PR 3 WK, A [ E 4% 2 R IE [ E
30 min, 5 PBS PE¥ 2 ¥ Jeb% : TR ARG Y45 15 min, XL
ZEIK VR 2 UG YA BT P45 5 min , XK R E
2 Ko BETICH A et e, A T WA 2
1.6 #m ALT &5

I A Ak P IS 45 2 A T B3 9, I e ALT 3%
J1o BRAEFZIR ALT £ D035 S Ui B 15 617
1.7 AX@mie AR e

FH 0. 25% el 28 A A 31 5 1) 45 2 4 T Ak
800 r/min B.0> 5 min JGYLEEYII , #% Annexin V-PE 4
i 1) U B B AR A, FH U 4 SO 00 4 i oA
TG
1.8 et & k7% PCR 40 mRNA &k

% TRIzol B2 HUAH i 2 RNA, 31 A PrimeScript
RT Reagent Kit Il &6 5 RNA L5555 cDNA,
Bl SR 25 A 242 CHF A 30 min 95 CKiE 3 min, B it
S U cDNA #1728 it PCR, £ TLR4 J¢ NF-
kB i) mRNA 357K, 315 GAPDH /£ 5 N2, TLR4
194 (140 bp) : EiiF 5'-GGAGTACAAAACTCTG-
CGCC-3', Fiif 5'-ACTTCCTTGTGCCCTGTGAG-3" ; NF-
kB-p65 5| ¥ J¥ 5] (135 bp): L JiF 5'-CATACGCTG-
ACCCTAGCCTG-3", F i 5'-TTTCTTCAATCCGGTGG-
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CGA-3';GAPDH B|#) 551 (252 bp) : I ii# 5'-ACAG-
CAACAGGGTGGTGGAC-3", F Jif 5'-TTTGAGGGTGC-
AGCGAACTT-3', PCR W& Z :SYBR green 5 uL. I
TUis ¥4 0.3 pL cDNA 1 wL Nase-free H,0 3.4 pL;
J N 6495 CHIZE M 5 min, 95 C7ZAF4 30 5,59 CiE
&k 30 s (TLR4, NF-kB)/57 C iE k 30 s ( GAPDH) ,
72 °C JEA 1 min, N 40 MER, TERLEHIG,72 C
FEAHS min,
1.9 Western blot ;x4 &G £ ik

FE MR RIPA 320 G U0 45 2 AL B 45 40 40 i A
HHL,BCA EMEHRE AW . L EAE S0 pg, e
JBE 80 V /3 ESIE 100 V HLH T 43 5, ] 250 mA fE i
PLEERE b (8 % 2 PVDF B 1 5% IR BE 54 4 141
1 h 5, 23 5T/ BL TLR4 Hiif4(1:1 000) \H
LK Bl NF-kB T A&, /N BT K Bl B-actin 3 14
(1:1000) ,4 CHE S5 U H H] TBST 80 VI
A B S AP PR IC 1) F /D B 1gG (125 000) |1l
FPhifk 1gG(1:5000) , ZEiRFH 1 h, ECL &4, B

V5 AT KIEEHHR T

1.10 %% & eAeml NF-kB p65 44k %

RIC R S i i Ab BRTR] 1.5, 4 b RS 1Y & 41 4
HiA% FRARUHE S e SO0 G (0 BRIEAT I R 5035 A
PUAWEE DAPL Yed% KBt ' NF-kB AR Bk
S (1:50) 56— HiM B B2 (1:100) , 5256 Wi
TS p6S ARZIE I
1.11 ELISA %40 IL-18 &=

e s A 35 )5 1 45 AL 40 M 135 W, R A ELISA
BRI TL-18 & &, BAE 1 2 4% B ELISA 32070 &1
WA T . BAARATE 3 A FATHL, 45 R B 4ME
1.12 S5 a#

S D E AL 3 W, R T SPSS 17. 0 Gt 3t I
Graphpad prism 5.0, 72 %R x 5 TR, ZREARIYEL
BRI SR R 28 07 22530, P SR T LSD- 2%

2 HR

2.1 CCK-8 2%

1S, 234 .5 pwmol/L RES 4 10 pwmol/L
RES 41 J% 20 wmol/L RES 17775 H 422 R G 112
T (F=0.958,P =0.436) , Uil RES ¥ fiE 4 5.10.,
20 wmol/ L I Xof 4 i i) 7375 8 A W] W 5, 722 %5
B, wmol/T. RES 2H 5 25 [ 4 A Lo A7 1% A 2 T
(P =0.045) ,10 20 wmol/L ZH77 1% %725 (1414 .
FHETH (P <0.01), H 41 M A7 7% A 7E RES ¥ JZ2h
20 pmol/L B 35 B Fe iy (£ 1) gk, FR AT
20 wmol/L RES #4175 2E5255

TE 3 S AR, a5 4L A M A TS R (60, 44 =
5.56) % FHXT T % B ZH (100. 00 = 0. 00) % B G FEAK

(P <0.01) {H) F HTA125 FALBRANMLS , A0HEAT 15
R ETHEG[(81.65+£7.68)% ,P<0.01],

*1 AERE RES 3t BRL-3A 47555 % (9 20

(n=5,x%s5,%)
Eikil IR H/R 5%
S| 100.00 =0.00 57.59 £5.29
5 pmol/L RES 4 100.60 £3.13 67.92 £6.71°
10 wmol/L RES 41 101.50 +3.09 73.12 £8.24°
20 pmol/L RES 21 98.84 +2.44 78.79 +8.21°
a:P<0.05,b:P<0.01, 57 g4 b&R

2.2 HE &R mpH 53T

BB P, 2 A4l RES 4404 KRG R
4 RN, ERIE 2 M . 52 AR,
H/R 2 40 0 A 4 /0 L 8 4, S A PR 5 4 A [
40 R BIRIP R R Z A e o S H/R 414l
HHLIN , 52453 41 i WA

A tt H/R + RES H 40 i &
(}j/l\

PR RS
4 % 1% *f

“‘.; o"&’:&:‘\.ﬁ . .
» v” ".f_.” -‘t“.‘_fv -

§ é
l

Q
'E :“4-0.1 .‘s! . aml

P'.‘A‘\A (l

A:= G4 ;B:RES 41;C:H/R 21;D:H/R + RES 21
E1 EREEVNEEHEBRL-3A MEESFEEL (HE x100)

2.3 ALT & A #m

RES 4B, H/R 41 ALT 3% J380%8 A W] B T
(P<0.01);5 H/R 411 kb,H/R + RES 41 ALT §i§ /1
AL (P =0.002, & 2A) . HTA125 Higb®E, H/R
41 ALT 3 38528 AW BT+ (P <0.01) 3 5 H/R 41
HHEL, H/R + HTA125 41 ALT 3§ /1 i 2 4K (P =
0.008, [ 2B) ,
2.4 AKX e AR A fa iR

2541 \RES 41 \H/R 41 H/R + RES 4140 g 1=
BRAMH(6.53 £1.07)% (7.64 £1.26)% . (37.25 +
5.21)% .(22.49 +4.87)% , H/R 214U JH T 24528
HAB B & (P <0.01) ;5 H/R A kL, H/R + RES
ZH 4 M g T 2 RN (P = 0. 001, K] 3)
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ALT {5 J3(U/L)

24 RESZH H/R4 H/R+RES 4

kil
50

ALT %71 (U/L)

H

Eibl

A:RES F4 22 ;B HTA125 a4k 22

#z;b: P<0.01,5 H/R 283645
& 2 RES 1 HTA125 340A0 ALT & 71 8922 00

10° 100 100 100 10

530/40[488]-Annexin V FITC @

1

2

670/30[561]-P1

10* P2-Q1

10°]

10°;

S H/R 4 H/R+HTA125 4

®

a: P<0.0l, 5784

P2-Q2

o e
10°

100 107

10° 10

670/30[561]-PI

530/40[488]-Annexin V FITC ®

2.5 SR KEE PCR &N

H/R 241 TLR4 NF-kB-p65 mRNA ik K k525
H4TFE (P <0.01); 5 H/R 4440, H/R + RES 4
TLR4 NF-kB-p65 mRNA ik /K V-4 i B AL (P =
0.001,%2).

%2 RES % TLR4 NF-xB mRNA £3EHS0 (n=3, 2 +s)

ZH 3 TLR4 mRNA NF-kB-p65 mRNA
l=E: 1..000 £0.000 1..000 =0. 000
RES 4 1.067 0. 037 1.050 +0. 037
H/R 41 1.870 £0. 149* 1.924 +0.173°
H/R +RES 4] 1.483 +0.103" 1.477 £0. 125"

a: P<0.01,5 =& %;b: P<0.01,%5 H/R ZB1b45

2.6 Western blot #&n)|

RES W4 ¥, H/R 41 TLR4 \NF-xB-p65 & [ #£ ik
KR8 A 2 T (P <0.01) 5 5 H/R AR, H/
R + RES 4 TLR4 \NF-kB-p65 & [ ik /K T34 8 E W
(P <0.01, 4A B),

HTA125 #i4b ¥, H/R 41 TLR4  NF-«B-p65 &
TR B TR (P <0.01) ;5 H/R 20 A
k., H/R + HTA125 4] TLR4 NF-kB-p65 & 13235 7K
¥R R (P =0.001,[K4C.D),

10* EPZ-QI P2-Q2 10* ?PZ-Q1 . P2-Q2
10°; & 10°}
102 810
i % 1
10" g 10
o B PR PeodE P23
10° 10' 10* 10° 10* 10° 10! 10° 10° 10*

530/40[488]-Annexin V FITC (C)  530/40[488]-Annexin V FITC (D)

.2 @2;B:RES 48;C.:H/R 41;D.H/R + RES 41
B3 R EMEAGNEEAmETER

3

4

TLRA— == ovan, s sy «~—96x10°

NF-kB p65—> MmN - 65x10°

B-actin— WENEG_GSE— S— _— 010

1.07 EATLR4

EAELOESIN

A B:RES 4t 22 ¢4 Western blot #0 & ¥ 7 & 547

Western blot #&-i| & ¥ & & 5-#7

B \r-«B p65

2

3
vl

& 4

4

®

®

1 2 3

TLRA— S S e | <—96%10°

NF-kB p65— s — _— «—65x10°

Bactin— te— — — «—42x10°

157 EBTLR4  EENF-kB p65
a

RPN

2
151

1.7 44,2.RES 40,3.H/R #1,4.H/R + RES £1;C . D.HTA125 i & 22 64
1.=&%,2:H/R 28,3:H/R + HTA125 28;a; P <0.01, 5= 48t4;b: P<0.01,5 H/R 2a3b42
Western blot #&1] TLR4 NF-xB & HHIRIE
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RES 4

NF-kB p65

DAPI

Al S

H

H/R 41 H/R+RES 4

5 BRI NF-kB p65 NiZIER ( x400)

2.7 R &R

PRS2 F 4] \RES 41 H/R 41 \H/R +
RES 4] p65 A% 241 Mu Lt 5] 53 51 hy (9. 44 £2.25) % |
(9.18 +2.38)% ,(89.55 +6.40)% . (44. 60 =
4.29)% , H/R 41 p65 A% L4 25 1 41 2 i) T &
(P<0.01);5 H/R A, H/R + RES 4 A K% 41 i
L] i BRI (P <0. 01, 8] 5) .

2.8 ELISA #n)

H/R 41(201. 10 £30.01) pg/mL IL-18 5 & i 2%
o 4l (52.85 £8.81) pg/mL, P <0.01]; 5
H/R ZH40MEAH L, H/R + RES 41 1L-18 & B i P& A%
[ (134.80 £16.94) pg/mL,P =0.002] ,

3 itig

HIRT & H AT 22 DIBR A RS AR A 25 i R TR
HRH W B R LA B A e 5 DR AR S T S e
AL B R e RN B g R
HIRT {2 A AT RE -5 15 18 24 (A i i e 4 £LE | A1
IESRE  RAE SN — S A U A 5 AR SR I A

SLTRFAR A RE#E I (R, Infef b— 25 T ff HIRT 4L
il , LA Kz A58 Mok B ia HIRL AT SRS 0TS 1 34
Mo BT RES HA PR MGTEMS A, Hoxh o

JUFE Sk i, P S 4 5 A 4R A A HRET, T RES X
HIRT By OR47 4 FH 7 [ P A & DL 48, BT LAAS S 55 D)
H/R 403 BRL-3A Zif A ASE40L U fike o 598 3 485 Y, o
L AR S 52 B 5 TR RES X HIRT [ 52 i e H:
WM AL . AR L. O RES WREE N 5.
10,20 pmol/L i, %t BRL-3A 41 fifd 3 i 11 2 14k 4 Fil 7T
PLZIE AT s @QRES I TLR4 411 77 %5 BE % 2% f% H/R
VA 5 S JR 1 @RES G2 R IR H/R 5 i
JCHY 20 il TLR4 | NF-kB p65 mRNA J 3 (7K F #Y 3%
K s @RES REINTH] NF-kB p65 AH%;GRES eIV Hi
H/R 509 20 N 5~ (1L-18) YR, A 525 ik W]
RES gt Ml H/R 355 /9 BRL-3A 1] 5 4 [z
I DT A 2 XoF 240 B ) O 4 4 D i 3 O 4 4 FH 7T R
54 TLR4/NF-«B {5 ‘51l B AL A Ko

0 M AE 05 A0 ALT 35 738 5 #58 1F 40 M8t 47 4
bro AWFFERI,TE H/R R BRL-3A 401 4715
R EFEAC AN gt ALT 35 B AR, 3R
BRL-3A 4fi fifl 52 3| T /™ & i /5. {H )& RES (5,10,
20 wmol/L) I HTAI25(10 we/mL) figfs i E 45 H/R
RS BRL-3A 41 il 1) A7 175 28 B e I 4t g b 3% i v
ALT {577, 4%7R RES RJHEXT BRL-3A 4™ A= LRI 1E

ARG &I, TLR4 1 NF-kB p65 7 H/R 5%l
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H I8 LR, T RES F1 HTA125 Gefg 4] H/R 5%
i) TLR4 F1 NF-xkB p65 it 3Rk, © A WF5CIEY, TLR4
Tt PR e R v 2R AR R, NI TS R
M B, HET S| — F 5 i Al Y T AE i TLR4 34
5 1) 4 L9 i S5 I A OG5 538 % rh , NF-k B 32
h—ANEE R RN T AR LM, & H/R
PSR TLRA i kRS T, NF-«B 383k i, HAE
ik p65 A%, T IL-18 43 W3 £ N A1 T RES K
HTA125 Z )5, i H/R i%5/% BRL-3A 4HJfi TLR4 NF-
kB I FIRERI I R, po5 ARZAMMILLB T 1%, 276
DI B85 3T, TLR4/NF-«B i % Al BEAE Gk 48/ 2 41155
S b A E SRR I RES AR AT 2 3i
T TLRA/NF-kB {55538 & 19 1% 5 R A il S 5E K0
FA) 2 J , DT 2 45 56 20 B A R 3 1

TLR4 {5 5 % 1 MyD88 iz 45 . MyD88 JE4K
A A El P L R SRS NF-kB 2 17 ) 4%
R R . NF-xB 7E#F SRS T 5 H A6 M8 A
(IkB) LA =ZAR ML X5 G, ik NF-«B Iy 5 #5417
IFLVRIERSAAE TAMI D . %3] BifE 55+
MRS G, 1B 0 (IKK) &2 514175 5 kB #EiR 1,
i HASPERE A% , DRI TeB X NF-xB A 30 ] 4 FH s 55 £E
ZIH  NF-kB Z G AT ) 40 M A% RS 67, AT I 455 8
E R 7 BB o A SZHGAIE B RES RE % TLR4
NF-kB [{) %3k, Il p65 ARZ , HAEFMLE AT G2 i
il TLR4 6 Al & AR IKK &2 4 i 3 v, (3R
REVS T 1B BEER L, 54 NF-kB A5 LUK T RS AETE T
HHMLRT , A E AL S 5 RIE R FRIE

25 AR, FeA T RES #407 FIAE R B 74 HIRT
HHTRNE o TESSZERY L0, FRATT U0 K 4k 223 I 3h )
SE5G, LIRSY RES FE3697 HIRL 1 72 o (9 8 )AL i LA
R HABIEAE RS VE R

SE k-

[1] Zhai Y, Busuttil R W, Kupiec-Weglinski J W. Liver ische-
mia and reperfusion injury: new insights into mechanisms of
innate-adaptive immune-mediated tissue inflammation [ J ].
Am J Transplant, 2011, 11(8): 1563 - 1569. DOI. 10.
1111/j.1600-6143.2011.03579. x

[2] Guan LY, FuPY, Li P D, et al. Mechanisms of hepatic is-
chemia-reperfusion injury and protective effects of nitric oxide
[J]. World J Gastrointest Surg, 2014, 6 (7). 122 - 128.
DOI; 10.4240/wjgs. v6.i7. 122

[3] Hassan-Khabbar S, Vamy M, Cottart C H, et al. Protective
effect of post-ischemic treatment with trans-resveratrol on cyto-
kine production and neutrophil recruitment by rat liver[ J].

Biochimie, 2010, 92(4) : 405 —410. DOI. 10. 1016/j. bio-

chi. 2009. 12. 009
(4] oMy, JHEE, PRIGET. 287 B 24 B2 AR TR F o ot e
[J]. MgiEE=E, 2014, 4(4) . 242 -246. DOI: 10.3969/j.
issn. 2095-1264.2014. 049
[5] Pangeni R, Sahni J K, Ali J A, et al. Resveratrol; review on
therapeutic potential and recent advances in drug delivery
[J]. Expert Opin Drug Deliv, 2014, 11(8): 1285 - 1298.
DOI: 10. 1517/17425247.2014.919253
[6] Wang R, Huang F, Chen Z, et al. Downregulation of con-
nexin 32 attenuates hypoxia/reoxygenation injury in liver cells
[J]. J Biochem Mol Toxicol, 2015, 29 (4). 189 - 197.
DOI: 10. 1002/jbt. 21684
(7] ZMEH, B2, ke, 55, REUBIGE F-NEMO 454 5%
ML 255 S 1 K SRR 2 B TR I 5 40 i NF-kB i £k
[J]. 3B =FER¥5%4M, 2015, 37(21): 2131 - 2136.
DOI:10. 16016/j. 1000-5404. 201503068
[8] Karatzas T, Neri A A, Baibaki M E, et al. Rodent models of
hepatic ischemia-reperfusion injury: time and percentage-re-
lated pathophysiological mechanisms[ J]. J Surg Res, 2014,
191(2) : 399 —412. DOI; 10.1016/j. jss. 2014.06. 024
(9] WRTE TERAR XS4 , A5 /I BT 08 23 e ot -0 2 44 3
ORI [ ] AR AL AR AR, 2013,12/(9) 703 -
708. DOI:10. 3760/ cma. j. issn. 1673-9752.2013.09. 015
[10] Zhang C, Lin G, Wan W, et al. Resveratrol, a polyphenol
phytoalexin, protects cardiomyocytes against anoxia/reoxy-
genation injury via the TLR4/NF-kB signaling pathway[ J].
Int J Mol Med, 2012, 29(4) . 557 -563. DOI. 10. 3892/
ijmm. 2012. 885
[11] Zhai D, Zhang J, Zheng Q, et al. Significance of rosiglita-
zone inhibiting TLR4 expression in partial hepatic ischemia/
reperfusion of mice [ J]. J Huazhong Univ Sci Technolog
Med Sci, 2008, 28 (5): 564 - 567. DOI. 10. 1007/
$11596-008-0516-8
[12] Cui L, Feng L, Zhang Z H, et al. The anti-inflammation
effect of baicalin on experimental colitis through inhibiting
TLR4/NF-kB pathway activation [ J]. Int Immunopharma-
col, 2014, 23 (1) . 294 - 303. DOI. 10. 1016/]. intimp.
2014.09. 005
[13] LiJ, Xie C, Zhuang J, et al. Resveratrol attenuates inflam-
mation in the rat heart subjected to ischemia-reperfusion:
Role of the TLR4/NF-kB signaling pathway[ J]. Mol Med
Rep, 2015, 11(2):1120 - 1126. DOI. 10. 3892/mmr.
2014.2955
[14] Yamamoto M, Takeda K. Current views of toll-like receptor
signaling pathways [ J ]. Gastroenterol Res Pract, 2010,
2010:240365. DOI. 10.1155/2010/240365
(Yr#%:2015-12-09 ; f& [E] :2016-01-02 )
(% £ %)



