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Abstract

Objective To investigate whether resveratrol( RSV') protects H9¢2 cells against lipopolysaccharide (LPS) induced oxi-

dative injury partly through ERK1/ 2 signaling pathway. Methods H9c2 cells were divided into six groups: control, LPS (10uwg/ml li-

popolysaccharide) ,L + R5(10wg/ml lipopolysaccharide +5 pmol/L resveratrol) ,L + R10( 10wg/ml lipopolysaccharide + 10 wmol/L res-
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veratrol ) ,L + R20 ( 10pg/ml lipopolysaccharide + 20 pmol/L resveratrol ) , L + R50 ( 10pg/ml lipopolysaccharide + 50 pmol/L resvera-
trol). H9¢2 cells from group L + RS ,L. + R10,L + R20,L + R50 were pretreated with resveratrol. Then, cells from group LPS ,L + R5,L
+ R10,L + R20,L + R50 were incubated with LPS for 20 min and 12 hours. MTT were used to detect cell proliferation. The protein level

of ERK1/2, and phosphorylation of ERK1/2 was measured by Western blot respectively. Results Compared with control, LPS signifi-

cantly reduced cell proliferation (P <0.05) , increased( P < 0.01)cell death, and up — regulated the level of phosphorylation of ERK1/

2(P <0.01). Pretreatment of resveratrol attenuated the inhibition of LPS on cell viability and down - regulated the level of phosphoryla-

tion of ERK1/2. Conclusion Resveratrol may exert its cytoprotection effects on LPS — induced H9¢2 cells via down regulating the activa-

tion of p — ERK1/2

Key words Resveratrol; Lipopolysaccharide ; H9¢2 cardiomyocytes; p — ERK1/2

i M PR e S 4 B TR A i R AR B, R A i
PR A RFIR IR — A EE ™ E RO
BN R TP N N o o 5 WS B ¢
ILE 39 58 A DR 7 38O A 2o A O D RE A 23 T
SRR TR R R R KA
S7 AR 2D e AR — s S AT, T R R g
RH AR,

g 2 ## (lipopolysaccharide, LPS) J2& & 2% [H M 24
T 11 A BB A3, © B IE B A 5 AE e A B 4 Ik
SR R PR S A Y 3 R o O Toll
FEZ K 4 (toll - like receptor 4, TLR4 ) 77 22 3T 4
PR -/ A PR, DA 8] 7 5 P T AT A AR S Y
TSR A P BB (resveratrol ,RSV) S
— BB Z AR W) RN Y AR B 2 2 Ak S .
BAGLR Pril /M RS R EOAEESE. ©FfF
UEGE W] T RSV 75 & i 1K 3l ik o B R Ak | I 26 o
L O IE B O G OB PR 1 UL, LA Rt
I 5 38 1 3 0 A oh AT BE AR B . ERKL/2
(the extracellular signal — regulated kinases land 2) J&
22 24 JF B TE 2R H B ( mitogen — activated protein ki-
nase, MAPK) ZZJ% i il 5t 2 — , 55 40 9 4 1 S iz
F3 o ABRFELL HOC2 A0 S B0 JULAE I, B 5
I3 BT iR 2 0515 5 HOc2 41 il 44 B p - ERK1/
2 JE AR

MRE5FHE

L 4 ik 5 = 230 O Bl LA B Bk HOe2 (2 - 1) I A
b EB AN . p - ERKL/2,ERK1/2 HT/4 ( Cell Sig-
naling Technology) , /i§ £ # FI 11 22 ¥ ¥ ( Sigma) , Jif 4 Ifl. 7
(Biowest) , DMEM % 3 3 ( Gibco) ., Western blot % 1P %4 fi
W BCA 11k A I 350 & L PMSF Fl BSA (= KAH),
BEIR B 615 (P AR, “ bt (MRHELRD) .

2. & FAY 2. EPOCH % [ 4% /X ( BioTek ), PowerPac
Mniversal Hi,yk %% & ( Bio — Rad) , Image Quant LAS4000mini
{2 2 4t (general electric)

3. SCIG AT A0 AN KT 5R 240, 45 AN ACAS [R) VR BB A

AbFE 24h BN LPS AL FE 20min Al 12h, 525 4340 . O % 1R
% : JMA 10% I DMEM K355k QLPS 4. Jin ALk JE N
10pe/ml i) LPS; 3 L+ R5 4. WAL A Sumol/L {4 7 i
Ab 3R 240 BN AR B R 10pwg/ml () LPS; @@L + R10 41 : i
SEMA 10 umol/L [ 22 7 2 gb B 240, P Jin A 284k BE 4 10ng/
ml ff) LPS ;L + R20 41 : HisE i A 20pumol/L {4 2 j* [ 4b 7
24h, TN A ZY BE Ry 10png/ml ) LPS; @L + R50 21 Hi 56
A 50pwmol/L [ AE 7 B Ab 3 240, T i A 28 ¥ B Ry 10 g/ ml )
LPS |

4. MTT 3460 40 A 77 % 0% 15 97 19 H9e2 4 Jifa %% Ji2 i
F5x107/L, L 200l 3R T 96 LRk, HAB 3 ~E AL,
Framp K % 80% b )5 3% LR FAT - AL HE , Ab 3 &5
J& L B MTT 20 5555 4h, 5 25 L3, BALINA 150l 1)
TSI HRIR AR Y 15min, TRES MY R S AR
AT K 490nm b i I 5 B 4

5. Western blot 75 8 Il 25 14 3% 75 Ko 9 W2 1k /K °F - 40 g &b 28
J5 . W& 1% PMSF F1 10% B 142 B 30 %1 700 50 20 M 22 i i 2
fif AR o FH AR 1 VR 3 A W 3 AR & 34T B 2 ik, 10% SDS -
PAGE JiEi#E AT ML Uk , 445 8 % % 3] PVDF . 5% BSA %l
F &4 3h, 4C #F —¥Hi p - ERK1/2 ERK1/2 8 - Actin 3
o TBST Z M e ¥ 5 K, B IR 10min, = i T F Rt
2h, TBST Z& b W ¥& % 5 ¥R, % K 10min, Image Quant
LAS4000 5%,

6. Giil2# 051 R A SPSS 17.0 e Ak . TH i Bekt
ISR = bR 25 (x x5) R, 2 A B B0 H ek A s &
FHESW UL P<0.05 HEFE G,

& e

L AR BE RSV %) LPS #] HOc2 4 ifd 14 58 114
S AN R B2 RSV (5,10 ,20 .50 wmol/ L) i 5% b
B H9c2 41/ 24h, {5 F LPS 10pwg/ml 4L B 12h, MTT
R0 40 3% 7, 5 Con 41AH EL, LPS il 3 BEXT HIc2 34
B A W AR (P <0.01) T A [m] i B2 1) 1 22 P e
Y fie B AR LPS XF H9c2 41 My a5 il 4l (/& 1)

2. AN ] B fa] A LPS 35 5 HOc2 O LAH A p -
ERK1/2 f50 : H] LPS 10pwg/ml A Ab 3, K 4bFH 5
10.20.,30,60min J5 , i A% A [6] B3 (8] 55 LPS (10pg/

<111 -



J Med Res,Oct 2015, Vol. 44 No. 10

4 490

1 MTT &+ 48 fa 1 58
5 Con 4l Ib#, " P <0.01;5 LPS 4 L% ,*P <0.01

ml) 1% 5 HOc2 .0 L4 Ml p — ERK1/2 (4 8 m ., H
Western blot ¥ 1l ERK1/2 1K 1 & ik M # B2 1k 7K
Vo ZER BN, LPS J3 HOc2 L JJLAH L 20min, p -
ERK1/2 F£ixEHEE (K 2),

LPS(10pg/ml) = Smin  10min 20min 30min 60min

P-ERKI/? e s AR ——— ——

T-ERK /2 S
B-Actin S - G A W
3

p—-ERK1/2/T-ERK1/2

[\
T

P-ERK1/2/B-Actin
T

=]

~ o £ NN NN RN R\
e &‘56‘\ \Qo\‘ ,\Q&‘\\ ,\Q\‘\\ ng“\
& - ) o -

DA K SO SR &

B2 AREEESLPS %5 H9c2 (O AlL4HE
p - ERK1/2 #9210
5 Con A L%, " P <0.01

3. KA ¥k BE RSV X LPS i 5 H9c2 .0 L 40 i
p - ERK1/289 5 ma . F A [6] 4 B RSV (5.10,20.50
wmol/L) 4bFH H9¢2 4y 24 h, A LPS 10wg/ml 4k
FH 20min, Jf] Western blot 3E# M ERK1/2 & 1 F ik &
BERR AL K P S5 2R WoR, AR W EE RSV B X p -
ERK1/2 FRKP- A B EHm(FE 3) .
<112 -

LPS(10pmg/ml)
RSV(umol/L)
P-ERK1/2
T-ERK1/2
B-Actin

251
25+
15¢
1.0f

0.5H
0.0

P-ERK1/2/T-ERK1/2

P-ERK1/2/B-Aclin

p) Q
\»XQ\ \}X\

W

¢t $°

3 FRERE RSV 3t LPS 55 H9¢2 1 AL 40 B
p -ERK1/2 {9 &M
5 Con 4 b#,%P <0.01;5 LPS 4 L%, * P <0.01

Wi

AW 5% DA AR T T R IE B T 3 R S
b LPS 1% S HOc2 (O LAHAE p - ERK1/2 FRik7K
-, 9 LPS XF HOe2 40 i 38 58 i S0 o DT PR 470
JULZAH B, 00 0 JUL 240 P 2 P B

Jite 75 M AR 5 50 Ty i A 5 DD AR OG> 4
S RV BB M O LT RE o TEE BT, NF - kB
R PEA BB 23k, NF — kB JOE 09— A e fl L 98 2
kBa 3B k" o £ Wi T kBa fIFEM# A NF - B
p65 A5 [ HE 1 B R 1k R B 48 ML NF - kB 3R 72 1
1k, b5 NF — «B p65 M2l T 75 4 2 40 Jf 4% , 9 fike
S AR I R i i, LA ) 26 MY NF — «B iR 4806
gt i 2 ZL50 AL 2 s (MAPK) %,
AFEMAME S TH B ¢ — Jun & 38 R o 8l 1 A 2
(JNK) F1 p38 MAPK, 7 4 Jitl fiv iz #e o h i 8 22 4R
FN L R W, T R 4 (ROS) A B T LPS i3
MAPK 750 LA M A0 15 5l it 1o o S o 4 SR
HAF A MAPK {5538 % 14 Ak 7 38 T8I o v 5] i
A WL 455 T R B ik 1) R LA

LPS figfig 5| A 240 g 2o v e ' 2. PR vk B LPS
it 2 L A5 45 7 MRS — SE A Y 4 R BEER T 10 g/



BRI el 2015 4R 10 3 4544 % 2510 )

-

- & s

ml' 0 — R T WY, R LR R N A B
55 bR AR R TR 4 2 T P A2 IS A AT R
MRS, F2E P B Al BEA 45 T — 2 PR R 1k R 1k
PRIIEIT Y . p - ERKI/2 J8 T2 R E L& A
T (MAPK) {5 5 e 5 i 3 4% 20 L Pl % 2 —
ALK RO S T RSV 7E p38MAPK 5 538 j#
AVEHI' o RSV R4 ¢ - Jun %03 A Ui 8 1
S B AN LPS i S0 HOC2 40 M Ak 40 T B
— W5
AWFFERY], 2T R RE I 4% LPS X H9c2 4
JiL B4 B A A B, R LPS % S ERK1/2 B R
o 2o MR ERT. B2, BRI p -
ERK1/2 {5538 % 19 LK 97 48 s K ML H AT 8 A i
KB T — BT H AR
&% ik
1 Frazier WJ, Xue J, Luce WA, et al. MAPK signaling drives inflam-
mation in LPS — stimulated cardiomyocytes: the route of crosstalk to
G - protein — coupled receptors [ J]. PLoS One, 2012, 7 (11):
e50071
2 Chalupka AN, Talmor D. The economics of sepsis [ J]. Crit Care
Clin, 2012, 28(1): 57 =76
3 Mann DL, Topkara VK, Evans S, et al. Innate immunity in the adult
mammalian heart: for whom the cell tolls [ J]. Trans Am Clin Clima-
tol Assoc, 2010, 121(34 —50; discussion 50 — 31
4 Rhee SH. Lipopolysaccharide; basic biochemistry, intracellular signa-
ling, and physiological impacts in the gut [J]. Intest Res, 2014, 12
(2):90-95
5  Zordoky BN, Robertson IM, Dyck JR. Preclinical and clinical evi-
dence for the role of resveratrol in the treatment of cardiovascular dis-

eases [ J]. Biochim Biophys Acta, 2015,1852(6) :1155 - 1177
6 Gu W, Song L, Li X M, et al. Mesenchymal stem cells alleviate air-

way inflammation and emphysema in COPD through down — regulation

of cyclooxygenase — 2 via p38 and ERK MAPK pathways [ J]. Sci
Rep, 2015, 5(8733

Takeuchi K, del Nido PJ, Poutias DN, et al. Vesnarinone restores
contractility and calcium handling in early endotoxemia [ J]. Circula-
Schmitz ML, Mattioli I, Buss H, et al. NF - kappaB: a multifaceted
transcription factor regulated at several levels [ J]. Chembiochem,
Hall G, Singh IS, Hester L, et al. Inhibitor - kappaB kinase — beta
regulates LPS — induced TNF - alpha production in cardiac myocytes
through modulation of NF - kappaB p65 subunit phosphorylation [ J].
Am J Physiol Heart Circ Physiol, 2005, 289(5) . H2103 -2111
Andreka P, Tran T, Webster K A, et al. Nitric oxide and promotion
Mol Cell Biochem, 2004, 263 (1 -

Angeloni C, Hrelia S. Quercetin reduces inflammatory responses in

Oxid Med Cell Longev, 2012,

Pan LL, Liu XH, Gong QH, et al. S — Propargyl — cysteine (SPRC)
attenuated lipopolysaccharide — induced inflammatory response in

H9¢2 cells involved in a hydrogen sulfide — dependent mechanism

Yang Z, Liu Y, Deng W, et al. Hesperetin attenuates mitochondria —
dependent apoptosis in lipopolysaccharide — induced HOC2 cardiomyo-
Mol Med Rep, 2014, 9(5) : 1941 — 1946

Bradamante S, Barenghi L, Villa A. Cardiovascular protective effects
Cardiovasc Drug Rev, 2004, 22(3); 169 — 188
Shakibaei M, Harikumar KB, Aggarwal BB. Resveratrol addiction: to
Mol Nutr Food Res, 2009, 53 (1) ; 115 - 128
ZEWN B RO, AL B G ok R p38MAPK B R Ak i
HlAG 2% 5 19 HOc2 4N M FET-[J]. 55 IE % 24 i, 2014, 30

(Y ki H 391 :2015 - 03 - 06)
(f& 18] H 311 ;2015 - 03 - 18)

(E#% 99 7)

11 Nakamura M, Makabe T, Ichikawa M, et al. Non - gated vessel wall
imaging of the internal carotid artery using radial scanning and fast
spin echosequence: evaluation of vessel signal Intensity by flow rate at
3.0 tesla [J].
(11) :1261 - 1265

12 Halcox JP, Roy C, Tubach F, et al. C - reactive protein levels in pa-
tients at cardiovascular risk; EURIKA study [ J]. BMC Cardiovasc
Disord, 2014,14(1) ;25 26

13 Amer MS, Khater MS, Omar OH, e al. Association between Fram-
ingham risk score and subclinical atherosclerosis among elderly with

both type 2 diabetes mellitus and healthy subjects [ J]. Am J Cardio-

Yurtdas M, Yaylali YT, Kaya Y, et al. Increased plasma high — sen-
sitivity ¢ — reactive protein and myeloperoxidase levels may predict is-

chemia during myocardial perfusion imaging in slow coronary flow[ J].

7
tion, 2000, 102 ( Suppl 3) . Li365 —369
8
2004, 5(10) . 1348 — 1358
9
10
of cardiac myocyte apoptosis [ J].
2):35-53
11
LPS - stimulated cardiomyoblasts [ J].
2012(837104
12
[1]. Amino Acids, 2011, 41(1): 205 215
13
cytes [J].
14
of resveratrol [ J].
15
die or not to die [J].
16
(2):199 -201
vasc Dis, 2014 ,4(1) :14 - 19
14
Nihon Hoshasen Gijutsu Gakkai Zasshi, 2013, 69 Arch Med Res, 2014, 45(1) :63 -69
15

Camsari A, Ozcan T, Ozer C, et al. Carotid artery intima — media
thickness correlates with intravascular ultrasound parameters in pa-
tients with slow coronary flow[ J]. Atherosclerosis, 2008, 200 (2) :
310 -314
(ks H 3B :2015 - 04 -22)
(& 18] H #1:2015 - 05 - 04)

- 113 -



