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Abstract

Aim: The aim of this study was to investigate the effect of high intensity interval training on
cardiomyocytes HSP70 and Caspase-3 gene expression levels in myocardial infarction (MI)
male rat model.

Methods: Thirty male Wistar rats (age: 16 wks, weight: 200 to 250 grams) were randomly
divided into three groups of healthy control, Ml control and Ml training following induction of
M1 (verified by CK, LDH and CTnl as cardiac injury indices) via intraperitoneal injection of
isoproterenol (100 mg/kg.day) within two consecutive days. HIIT was included on eight weeks
(5 sessions per week), each session was consisted of 10 bouts of running occasions (each for 4
min) at 85 - 90% of vVo2max with 2 min rest intervals at 50 to 60% of vVO2max. The gene
expression levels of HSP70 and Caspase-3 were evaluated using Real-Time PCR method and
the data were analyzed using one-way analysis of variance and Tukey post hoc test at the
significance level of p <0.05.

Results: Cardiomyocytes HSP70 expression levels was lower in MI control than healthy control
counterparts (p=0.001); However, in the HIIT group the expression levels of HSP70 and
caspase-3 genes were respectively higher and lower compared to both of healthy control and Ml
control groups (p=0.001, p=0.001 respectively).

Conclusions: It seems that HIIT could be efficient for inhibition of MI induced cardiac
apoptosis. However further research is needed in this area because of study limitations and lack
of similar evidence.
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Extended abstract

Background

Myocardial ischemia/reperfusion (I/R) injury is a common and complicated pathophysiological phenomenon that leads
to arrhythmias, myocardial stunning, and heart failure (1). Recent studies have investigated cardioprotective therapies in
the animal models of I/R-induced myocardial injury (2, 3). Despite recent progress, preventing and treating myocardial
I/R injury remains an unsolved problem in the clinical settings.The 70 kDa heat shock protein (Hsp70), a member of the
HSP family, is a highly conserved protein widely expressed in all living organisms. Hsp70 plays an important role in
protecting cellular homeostasis from stress via its molecular chaperone functions. Indeed, intracellular and extracellular
HSP70 play different roles in regulating cardiac regeneration. Extracellular HSP70 released from the injured heart can
act as a damage-associated molecular pattern (DAMP) to stimulate myocardial inflammation, thus, it is a potential
therapeutic target in the treatment of cardiac hypertrophy and fibrosis. Also, it has been reported that increasing its
expression can prevent apoptotic cell death (4). In this regard, the expression of cardiac HSP70 and caspase-3 gene in
response to exercise training has been investigated in some studies. One study showed that HSP70 increased after 12
weeks of intense interval training. Also, a study showed that 8 weeks of HIIT training reduces the expression of caspase-
3. In a study, performing aerobic exercises increased cardiac Hsp70 in mice. However, in another study, researchers saw
a decrease in circulating Hsp70 after 12 weeks of resistance training. Liu et al also reported that no significant change in
Hsp70 levels and recovery was observed after intense training in professional rowers (5). However, the exact role and
mechanism of HSP70 in the development of AMI is controversial and largely unknown. Therefore, aim of this study was
to investigate the effect of high intensity interval training on cardiomyocytes HSP70 and Caspase-3 gene expression levels
in myocardial infarction (MI) male rat model.

Materials and Methods: Thirty male Wistar rats (age: 16 wks, weight: 200 to 250 grams) were randomly divided into
three groups of healthy control, MI control and Ml training following induction of Ml (verified by CK, LDH and CTnl
as cardiac injury indices) via intraperitoneal injection of isoproterenol (100 mg/kg.day) within two consecutive days. HIIT
was included on eight weeks (5 sessions per week), each session was consisted of 10 bouts of running occasions (each
for 4 min) at 85 - 90% of vVo2max with 2 min rest intervals at 50 to 60% of vvVO2max. The gene expression levels of
HSP70 and Caspase-3 were evaluated using Real-Time PCR method and the data were analyzed using one-way analysis
of variance and Tukey post hoc test at the significance level of p <0.05.

Results: Cardiomyocytes HSP70 expression levels was lower in Ml control than healthy control counterparts (p=0.001);
However, in the HIIT group the expression levels of HSP70 and caspase-3 genes were respectively higher and lower
compared to both of healthy control and M1 control groups (p=0.001, p=0.001 respectively).
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Fig 1. Cardiomyocytes HSP70 Expression
* ¥ P<0.05 versus Healthy control and MI control groups respectively

Conclusions: It seems that HIIT could be efficient for inhibition of MI induced cardiac apoptosis. However further
research is needed in this area because of study limitations and lack of similar evidence.
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