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Abstract: Objective To study the effect of esmolol on cardiomyocyte apoptosis induced by hypoxia/reoxygenation and its
mechanism. Methods The rat cardiomyocytes (H9c2) were cultured in vitro, and the model of hypoxia/reoxygenation (I/R) injury was
established. H9c2 cells was divided into control group, H/R group, esmolol low dose group, esmolol medium dose group and esmolol
high dose group (0.2. 5.0. 25.0 umol/L). The survival rate of H9c2 cells was measured by methyl thiazolyl tetrazolium (MTT)
method. The apoptosis of H9c2 cells was detected by Annexin V-FITC/PI method. The phosphorylation levels of Bcl-2 related X
protein (Bax), Caspase-3, Bcl-2 protein, adenosine monophosphate-activated protein kinase (AMPK) and glycosylase kinase-3f
(GSK-3B) in H9¢2 cells were detected by Western blotting. The expression of AMPK and GSK-3 mRNAs in H9¢2 cells were detected
by real-time fluorescent quantitative PCR (qRT-PCR). Results Compared with the control group, the survival rate, Bcl-2 protein
expression level, AMPK and GSK-3p protein phosphorylation levels of H9¢2 cells in H/R group were significantly lower (P < 0.05),
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and the apoptosis rate, Bax and caspase-3 protein expression levels were significantly higher (P < 0.05). Compared with H/R group, the
survival rate, Bcl-2 protein expression level, AMPK and GSK-3 protein phosphorylation levels of H9¢c2 cells in esmolol low, middle

and high dose groups were increased in turn (P < 0.05), and the apoptosis rate, Bax and caspase-3 protein expression levels of H9c2

cells were decreased in turn (P < 0.05). Meanwhile, all of them were dose-dependent. Conclusion Esmolol can inhibit the apoptosis

of cardiomyocytes induced by I/R, which may be related to the activation of AMPK/GSK-38 phosphorylation.

Key words: esmolol; hypoxia/reoxygenation; cardiomyocyte; apoptosis; adenosine monophosphate-activated protein kinase; glycogen
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| EikY

AMPK  Eji# (5'=3") TTGAAACCTGAAAATGTCCTGCT
N (5=3") CAGGGATGAGTTCGGCACTT
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Table 2 Effect of esmolol on survival rate of H9c2 cells
induced by H/R ( X %s, n = 6)

A5 C/(umol-L1) HI9c2 41 BAFIE 26/%
it i — 97.5242.27
H/R — 57.77+2.01"
AR 0.2 68.18+1.93"
5.0 79.97 £2.00%
25.0 88.43+1.65**

H5xIRA R "P<0.05; 5 HR HLHK: *P<0.05; S53AWE
IRARFIEALLL K : “P<<0.05; 53 H& R AL #: 4P<0.05
*P < 0.05 vs control group; P < 0.05 vs H/R group; “P < 0.05 vs low
dose of esmolol group; 4P < 0.05 vs middle dose of esmolol group
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Fig. 1 Changes of H9c2 cell apoptosis in each group
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Table 3 Effect of esmolol on H9c2 cell apoptosis rate Bax R ——
(X=+s,n=6) Caspase-3 — — — —
205 C/(umol-L ™) H9c2 4RI T~ % /%
BUE — 2.11+0.84 Bel-2 e
H/R — 27.32+1.27"
L ENB IR 0.2 16.68+1.16" CAPDH e e o o e
5.0 11.13+1.30%" M HR 02 50 250
25.0 5.42+1.02¢* SR (umol LY
SXIBAL R "P<0.05: 5 HR L P<005: S lE El 2 &4H HOc2 4fiff Bax, Caspase-3 & Bcl-2 ZEEFIAHLIKE

IRARFIR AL : “P<<0.05; 15 AR PR 4L AP<<0.05
*P < 0.05 vs control group; *P < 0.05 vs H/R group; “P < 0.05 vs low
dose of esmolol group; 4P < 0.05 vs middle dose of esmolol group

Fig. 2 Electrophoresis of Bax, Caspase-3 and Bcl-2 protein
expression in H9c2 cells of each group

x4 FEBERXT HIc2 4HAf Bax, Caspase-3 & Bcl-2 EAFRIBHIZN (X +s, n=6)
Table 4 Effect of esmolol on protein expression of Bax, Caspase-3 and Bcl-2 in H9c2 cells ( X s, n = 6)

ZH ) C/(umol-L™) Bax/GADPH Caspase-3/GADPH Bcl-2/GADPH
X — 0.19+0.02 0.23+0.01 0.81+0.02
HIR — 0.66+0.03" 0.86+0.03" 0.26+0.01"
JEIE IR 0.2 0.54+0.02* 0.70+0.02* 0.49+0.01*
5.0 0.42+0.02#" 0.51+0.01% 0.89+0.03*
25.0 0.26+0.01#*4 0.22+0.02#4 1.044+0.02%4

SaBALLLE: P<0.05; 5 HIR 4LHE: *P<<0.05; 5 AEIMH/RIRA AL “P<0.05; 5 EIM/KPFELLLLE: 4P<0.05
*P < 0.05 vs control group; *P < 0.05 vs H/R group; “P < 0.05 vs low dose of esmolol group; 4P < 0.05 vs middle dose of esmolol group
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Fig. 3 Electrophoresis of AMPK and GSK-3pB protein
expression in H9c2 cells of each group
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Table 5 Effect of esmolol on mRNA expression of AMPK, GSK-3Band protein phosphorylation in H9c2 cells ( X £s, n = 6)

mRNA ik & EHXREE
A5 C/(umol-L %)
AMPK/GADPH GSK-3p/GADPH p-AMPK/AMPK p-GSK-3p/GSK-3p

X P — 1.0440.02 0.99+0.03 1.09+0.03 1.2440.03

H/R — 0.214+0.01" 0.1840.01" 0.1740.01" 0.2240.02"
RIS IR 0.2 0.47+0.02¢ 0.46+0.01# 0.264+0.02% 0.5140.01%

5.0 0.85+0.02#* 0.89+0.03** 0.58+0.02#* 1.104-0.02#*
25.0 1.1640.03**4 1.144-0.02#4 0.71+0.03**4 1.2640.02#*4

SR iR4LE: "P<<0.05: 5 HIR AR *P<0.05; 5AE/REHIRAILE: “P<0.05; 5AK/RPHIRE4ILE: 4P<0.05
*P < 0.05 vs control group; *P < 0.05 vs H/R group; “P < 0.05 vs low dose of esmolol group; 4P < 0.05 vs middle dose of esmolol group
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