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Improvement Effect of Resveratrol on Heart Failure Post — Myocardial Infarction in Model Rats
XIONG Jiantao', ZHANG Chunlong®, ZHANG Shirui', GUO Qin', ZHOU Chengyi', SUN Juan’

(1. Department of Emergency Medicine, Enshi Hualong General Hospital, Enshi, Hubei, China 4450005 2. Department of Critical Care Medicine, The
Central Hospital of Enshi Tujia and Miao Autonomous Prefecture, Enshi, Hubei, China 4450005 3. Department of Medicine, Hubei Minzu University ,
Enshi, Hubei, China  445000)

Abstract: Objective To investigate the improvement effect of resveratrol on heart failure post —myocardial infarction(HFMI) in model
rats. Methods A total of 40 SD rats were randomly divided into the sham operation group(equal volume of 0.9% Sodium Chloride
Solution) , model group(equal volume of 0.9% Sodium Chloride Solution), resveratrol group(30 mg/kg of resveratrol) and fenofibrate
group(100 mg/kg of fenofibrate), 10 rats in each group. The left anterior descending coronary artery of rats was ligated to replicate the
HFMI rat model. After successful modeling,the rats were treated with intragastric administration of corresponding drugs or 0.9% Sodium
Chloride Solution once a day for four weeks. The left cardiac function was detected by echocardiogram. The changes in myocardial struc-
ture were detected by hematoxylin — eosin(HE) staining. The levels of serum interleukin — 6(IL —6) , tumor necrosis factor — «(TNF — o),
superoxide dismutase(SOD) and malondialdehyde (MDA) were detected by the enzyme — linked immunosorbent assay (ELISA). The apopto-
sis of rat cardiomyocytes was detected by the TUNEL staining. The expression levels of Toll - like receptor 4 (TLR4) and nuclear factor —
kB(NF —kB) protein were detected by Western blot. Results Compared with those in the sham operation group,the levels of ejection
fraction (EF), fractional shortening(FS) and SOD in the model group decreased significantly( P < 0.01), while the left ventricular
end — diastolic diameter(LVEDd), left ventricular end — systolic diameter (LVESd) , the levels of IL -6, TNF — o, MDA, the myocardial cell
apoptosis rate,and the expression levels of TLR4 and NF — kB protein in the model group increased significantly( P < 0.01). Compared
with those in the model group,the levels of EF,FS and SOD in the resveratrol group and the fenofibrate group increased significantly
(P < 0.01),while the LVEDd,LVESd,the levels of IL —6,TNF —a and MDA, the cardiomyocyte apoptosis rate,and the expression lev-
els of TLR4 and NF — kB protein in the resveratrol group and the fenofibrate group decreased significantly (P < 0.01). The myocardial
cells of rats in the sham operation group were arranged orderly,those in the model group were arranged disorderly,and the arrangement
of the myocardial cells of rats in the resveratrol group and the fenofibrate group tended to be orderly. Conclusion Resveratrol can im-

prove HFMI,and its mechanism may be related to the inhibition of the TLR4/NF — kB pathway.

Key words:resveratrol ; heart failure post — myocardial infarction; TLR4/NF — kB pathway ; inflammatory factors;apoptosis
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Note: Compared with those in the sham operation group,”P < 0.01;compared with those in the model group,” P < 0.01;as well as Fig.3 to Fig. 6.

A. Left ventricular structure map(HE, x400)

B. Data statistics of cardiac function indexes

Fig.1 Comparison of cardiac function of rats in each group
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Fig.2 Myocardial structure map of rats in each group(HE, x400)
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Fig. 3 Comparision of inflammatory indexes of rats in each group
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Fig. 4 Comparision of oxidative stress indexes of rats in each group
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Fig. 5 Cardiomyocyte apoptosis of rats in each group
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Fig. 6 The expression levels of TLR4 and NF — kB protein of rats in each group

69



F HFEE -
Pharmacy Articles

AL

China Pharmaceuticals

2021 411 H 20 H 55 30 %55 22 )
Vol. 30, No. 22, November 20, 2021

R (35% )1,

2 I RE 0 25 B O LR FE R R K B EF, 8

DU WIUREAE 5 | 762 1) 20 2 S A RO B B A I R T TR 4

AR, B WEE D LR R RIS - Heah , I ZE P RERE

A s e 1 fr 75 S/ BRLO IUIE TS (21 e AL L

AL T B AN LD TR AR R A R B,

22 it o] B I 23t HFMIT AR R BRI O DI e BRE 0

JULAS 4 o F 22 )™ s m] il A6 L O B A O UL ML 1

AU D7 R A R T 22 B 1 i J v A A B

YER BIFFE R BT, 2 7 I AT S B il O HIF A28 K

B R0 IS R, 3 400 ol 5 A DR 1 A R A Doy b 75

MDA [ 7 A 1100 P 2 7 4o i DR A 5 R 1) B 46 45 L

A ORI AR, 32 5 BT A A BTG P |, BRI I MDA,

TNF — o, IL — 6 7K1 ARBFFEAE R R, 22 P i n]

i HEMI #5271 K BUALTE H 1L - 6, TNF - «,SOD, MDA 7K

-, T A FE ST R At A E T

Toll #5214 & #5 B AR 1, 76 55 K fo 5 vl G A

FH o NF — B o2 I 1 A= Bk B L 58 1 B g A 12 19 B

T S N o B R H S S A A TLR4 /NF — kB i 2

T A9 40 JUL A0 i 98 T 08T, o 2 P i ok ) TLR4/

NF — kB {5 53 8%, F A0 A0 A Dbz J800FD 40 e 040 1, 75 ' i

MFFHETER G v R AR E R AR R B,

P 22 = i T ) HEMI ALK B TLR4 Fl NF - kB &

H R B K

Zi B RrIR , A A] P AR R R B HFMI RS,

HHLHI AT BE 540 TLR4/NF — kB il JEAH X%

S 3Tk

[1] MCLEOD G,SHUM K, GUPTA T, et al. Echocardiography in con-
genital heart disease[J] . Prog Cardiovasc Dis, 2018, 61(5/6):
468 - 475.

[2] LU Y,WANG P,ZHOU T,et al. Comparison of prevalence , aware-
ness, treatment , and control of cardiovascular risk factors in China
and the United States[J] .J] Am Heart Assoc, 2018, 7(3):
007462 — e007478.

[3] VELAZQUEZ EJ, MORROW DA, DEVORE AD, et al. Angio-
tensin — neprilysin inhibition in acute decompensated heart
failure[J]. N Engl ] Med,2019,380(6) :539 — 548.

[4] MA DSL, TAN LTH, CHAN KG, et al. Resveratrol — potential an-
tibacterial agent against foodborne pathogens|J]. Front Pharmacol,
2018,9(4):102 - 118.

[5] LET JR, TU XK, WANG Y, et al. Resveratrol downregulates the
TLR4 signaling pathway to reduce brain damage in a rat model of
focal cerebralischemialJ]. ExpTherMed,2019,17(4):3215 -3221.

[6] DIAO J, WEI J, YAN R, et al. Effects of resveratrol on regulation

on UCP2 and cardiac function in diabetic rats[J] .J Physiol
Biochem,2019,75(1):39 - 51.

70

(7] kmm, 3 &, E A . dookiBA2G S0 SRR E S
NEBRASMEERBFRMLENGHm[]]. PEFE
498 ,2020,29(2):201 - 205.

[8] GUAN P, SUN ZM, WANG N, et al. Resveratrol prevents chronic

—

intermittent hypoxia — induced cardiac hypertrophy by targeting
the PI3K/AKT/mTOR pathway[J] . Life Sci, 2019, 233(6):
116748 - 116757.

[9] BUKHARI TA, ALMOTREFI AA, MOHAMED OY, et al. Protec-

—

tive effect of fenofibrate against ischemia — /reperfusion — induced
cardiac arrhythmias in isolated rat hearts[J]. Fundam Clin Phar-
macol ,2018,32(2) : 141 — 146.

[10] PLITT GD,SPRING JT,MOULTON MJ, et al. Mechanisms, diag-
nosis, and treatment of heart failure with preserved ejection frac-
tion and diastolic dysfunction[J]. Expert Rev Cardiovasc Ther,
2018,16(8):579 - 589.

[11] UCHMANOWICZ I, KU NIERZ M, WLEKLIK M, et al. Frailty
syndrome and rehospitalizations in elderly heart failure patients[J].
Aging Clin Exp Res,2018,30(6):617 — 623.

[12] DORSHEIMER L, ASSMUS B, RASPER T, et al. Association of
mutations contributing to clonal hematopoiesis with prognosis in
chronic ischemic heart failure[J]. JAMA Cardiol, 2019, 4(1):
25 -33.

[13] JARDIM FR, DE ROSSI FT,NASCIMENTO MX, et al. Resvera-
trol and brain mitochondria: a review|[J]. Mol Neurobiol, 2018,
55(3):2085 - 2101.

[14] MATSUMURA N, TAKAHARA S,MAAYAH ZH, et al. Resver-
atrol improves cardiac function and exercise performance in MI —
induced heart failure through the inhibition of cardiotoxic HETE
metabolites[J]. ] Mol Cell Cardiol ,2018,125(2):162 - 173.

[15] CHEN C,ZOU LX, LIN QY,et al. Resveratrol as a new inhibitor
of immunoproteasome prevents PTEN degradation and attenuates
cardiac hypertrophy after pressure overload[J] . Redox Biol,
2019,20(4):390 - 401.

[16] YAN F, SUN X, XU C. Protective effects of resveratrol improve
cardiovascular function in rats with diabetes[J]. Exp Ther Med,
2018,15(2):1728 - 1734.

[17] CHENG K,SONG Z,CHEN Y, et al. Resveratrol protects against
renal damage via attenuation of inflammation and oxidative stress
in high — fat — diet — induced obese mice[J]. Inflammation, 2019,
42(3):937 - 945.

[18] ZHAO Y, LIU Z, ZHANG H. Astragaloside protects myocardial
cells from apoptosis through suppression of the TLR4/NF - kB
signaling pathway[J]. Exp Ther Med,2018,15(2):1505 - 1509.

[19] LI J,LI L, WANG S, et al. Resveratrol alleviates inflammatory re-
sponses and oxidative stress in rat kidney ischemia — reperfusion
injury and H,0, - induced NRK -52E cells via the Nrf2/
TLR4/NF — kB pathway[J]. Cell Physiol Biochem, 2018, 45(4):
1677 - 1689.

(WicHis F 3812020 - 12 - 12548081 [ 481: 2021 - 07 - 10)



