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Abstract
Re(:(.eived: 17 April 2021 : Introduction: The use of exercise training and herbal supplements to
Revised: 5 May 2021 : treat diseases and metabolic disorders has become common among
Accepted: 7 June 2021 . people. Considering the health-improving effects of aerobic training

and grape seed nanoparticles extract, the present study was
performed to investigate the effect of eight weeks of aerobic training
with grape seed extract supplementation on Bax and Bcl2 gene
expression in the heart tissue of rats with myocardial infarction.
Materials and methods: In this experimental study, 20 rats were
divided into four groups of five animals, including: 1) control, 2)
: aerobic training, 3) grape extract, and 4) training + grape extract. To
Use your device to scan and investigate the effects of myocardial infarction on the study variables,
read the article online : five healthy rats were placed in the healthy control group. For eight
: weeks, groups 3 and 4 consumed 150 mg of grape extract daily by
gavage. Also, groups 2 and 4 performed aerobic interval training, with
7 interval alternations, each including 4 minutes with an intensity of
80-90% VO2max and 3 minutes with an intensity of 65-75% VOzmax. The
Kolmogorov- Smirnov and one-way ANOVA with Tukey’s post- hoc
tests were used to analyze the findings (P<0.05).
Findings: Induction of myocardial infarction had a significant effect on
increasing Bax gene expression and decreasing Bcl2 gene expression
in heart tissue (P<0.001). However, aerobic training along with grape
seed nanoparticle extract consumption had a significant effect on
reducing Bax gene expression and increasing Bcl2 gene expression in
the heart tissue of rats with myocardial infarction (P<0.01).
Keywords: © Conclusion: It seems that aerobic training along with grape extract
Aerobic Training, Grape Seed, : consumption has more favorable effects on improving Bax and Bcl2
Bax. Bcl2. Mvocardial Infarction : gene levels in myocardial infarction than either alone.
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Extended Abstract

Introduction

Myocardial infarction (MI) occurs as a
result of insufficient blood flow as well as
hypoxia and reduced glucose availability to
the heart tissue, which can lead to cell
damage (1). During ischemia and
reperfusion, the production of free radicals
increases, causing cell damage due to the
oxidation of proteins and fats, as well as
changes in the structure of the genome.
Neutralization of oxygen free radicals by
superoxide dismutase (SOD) and catalase
can prevent cardiac apoptosis and at the
same time diminish damage / reperfusion
(2). MI can also induce apoptosis (3).
Cardiac myocyte apoptosis is a process that
leads to the loss of a percentage of heart
cells after MI (4). Researchers are
constantly looking for appropriate methods
to prevent apoptosis and various heart
diseases related to it. Some studies have
shown that moderate intensity continuous
exercise may reduce apoptosis in various
tissues (10, 11). The polyphenols in grape
seed extract comprise flavonoids, gallic
acid, as well as dimeric, monomeric and
polymeric proanthocyanidins.
Proanthocyanidin dimer in grape seed is the
most effective antioxidant compound (13).
Studies show that grape seed extract has a
high potential for scavenging free radicals
and inhibiting oxidative stress, and in cases
of myocardial infarction and tissue ischemic
reperfusion, its inhibitory role against
oxidative stress has been proven (13, 14).
Given the increasing prevalence of
myocardial infarction and its detrimental
effects on health as well as its
complications, and the effect of antioxidant
supplements and type of physical activity
on its control, also considering that few
studies has been conducted on the effect of
interval  training and grape seed
supplementation on the apoptotic status of
cardiomyocytes in rats following
isoproterenol-induced myocardial
infarction, the present study attempts to
provide clarification to the uncertainties in
this regard.

Materials and Methods

In this experimental study, 25 Wistar rats
were prepared from the Pasteur Institute of
Iran. To induce myocardial infarction,
subcutaneous injection of 85 mg/kg
isoproterenol dissolved in normal saline
was used. Also, histochemical hematoxylin-
eosin staining technique was used to ensure
induction of myocardial infarction. Then,
the rats were randomly divided into 5
groups, including: 1) healthy control, 2)
myocardial infarction, 3) myocardial
infarction + aerobic interval training, 4)
myocardial infarction + grape seed
nanoparticles, and 5) myocardial infarction
+ aerobic interval training + grape seed
nanoparticles. Groups 3 and 5 trained on
treadmill for eight weeks and 5 sessions per
week, while groups 1, 2 and 4 did not take
part in any exercise training. Groups 4 and 5
received 150 mg of grape seed
nanoparticles daily. Before performing the
training protocol, the rats in the training
group were familiar with how to work on
the treadmill for two weeks (15). Aerobic
training protocol consisted of warm-up for
10 minutes (50-55% VOzmax), 7 bouts of
training (each comprising 4 minutes with
intensity of 80-90% VO:zmax and 3 minutes
with intensity of 65-75% VO2ma), and
cooling for one minute (16). 72 hours after
the last training session and in the fasting
state, the rats were anesthetized with a
combination of ketamine (70 mg/kg) and
xylazine (10 mg/kg) and their heart tissue
was removed and immediately after
washing with normal saline was placed in
special tubes and frozen in liquid nitrogen
to be transferred to a laboratory. The
Kolmogorov-Smirnov test, as well as one-
way analysis of variance with Tukey’s post-
hoc test were used to analyze the findings
(P<0.05).

Findings

The results of one-way analysis of variance
showed that there was a significant
difference in the levels of BAX and Bcl2
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gene expression in the heart tissue of rats in
different research groups (P<0.05). The
results of Tukey’s post hoc test showed that
in the MI group, the BAX mRNA levels
increased significantly compared to the
control group (P = 0.001), while the levels
in the MI + training intervention and MI +
grape nanoparticles did not show
significant changes compared to the control
MI group (P> 0.05). However, Bax levels in
the training + grape seed group showed a
significant decrease compared to the
myocardial infarction group (P=0.01). Also,
Bcl2 mRNA levels in the myocardial
infarction group was significantly reduced
compared to the control group (P=0.001),
while the levels in the MI + training
intervention and MI + grape nanoparticles
did not show significant changes compared
to the control MI group (P>0.05). However,
Bcl2 levels in the training + grape seed
group showed a significant increase
compared to the myocardial infarction
group (P =0.01).

Discussion

The results of this study showed that 8
weeks of aerobic interval training along
with grape seed nanoparticles significantly
increased Bcl2 anti-apoptotic protein and
significantly = decreased Bax protein.
Normally, there is a balance between
inhibitory factors and apoptosis stimuli, but
in physiological and pathological situations,
this balance is permanently disturbed, and
one of these situations is physical activity.
Exercise is likely to prevent cell death by
influencing the most important factors
affecting the process of apoptosis (21).
Regular exercise increases myocardial Bcl2
protein and changes Bax to Bcl2 ratio to an
anti-apoptotic environment. Several
mechanisms have been proposed for the
protective effects of endurance training on
myocardial apoptosis, such as increased
coronary artery circulation, expression of
endoplasmic reticulum stress proteins,
increased cyclooxygenase 2  activity,
induction of heat shock proteins (Hsp70,
Hsp72, Hsp9o), increased myocardial
cytosolic antioxidant activity, increased
nitric oxide messaging, mitochondrial
phenotype change, altered and increased

sarcolemma  ATP-sensitive  potassium
channels and mitochondrial membrane
(22). Studies show that grape seed extract
has a high potential for scavenging free
radicals and inhibiting oxidative stress, and
in cases of myocardial infarction and tissue
ischemic reperfusion, its inhibitory role
against oxidative stress has been proven
(26). However, the mechanisms underlying
these effects are unclear and hence further
research is required in this regard.

Conclusion

In general, the results of the present study
showed that 8 weeks of aerobic interval
training along  with  grape seed
nanoparticles supplementation significantly
increased anti-apoptotic protein Bcl2 and
significantly decreased apoptotic protein
Bax, which indorses a decrease in apoptosis
and an increase in the survival of healthy
cells in the heart tissue of rats following
aerobic training intervention and grape
seed nanoparticles supplementation.
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