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Abstract

Background. Obesity is a spreading disease that can lead to various heart diseases.
Performing aerobic exercises and taking antioxidant supplements can prevent the
pathological conditions of heart disease. Therefore, this research aimed to study the
effect of aerobic exercise and consumption of pomegranate peel extract alone or in
combination with each other on the expression of PI3K and MTOR genes related to
cardiac hypertrophy in obese female rats.

Methods. In this experimental study, 30 female Wistar rats with an average weight of
180 + 20 g were randomly divided into healthy control, obese control, obese + extract,
obese + exercise, and obese + exercise + extract. The aerobic training program reached
50% VO.max and 65% VO,max in the first and last weeks, respectively. The rats were
fed with the pomegranate peel extract by gavage at 60 mg per kg of body weight.
Results. Although there was a significant difference in the heart weight of rats in the
exercise group compared to other groups (P<0.05), no significant difference was
observed in the expression of PI3K genes between the studied groups. However, the
exercise intervention could significantly increase the expression of the mTOR gene in
comparison with the other obese groups.

Conclusion. Despite the significant increase in heart weight in the exercise group and the
combination of exercise and extract, no significant change was observed in the PI3K
gene expression after exercise and consumption of the pomegranate peel extract, but
MTOR gene expression. After exercise intervention, there was a significant difference
compared to non-exercise groups, which is probably one of the mechanisms involved in
heart hypertrophy. Therefore, it seems that to obtain stronger results on the effects of
both PI3K and mTOR genes, other factors such as training conditions, including
duration, intensity, number of repetitions, recovery time, and conditions of subjects,
should also be taken into consideration. In addition, the conditions of taking antioxidant
supplements, for example, their duration or dosage, should be studied more.

Practical Implications. Cardiac complications caused by obesity can probably be
prevented with proper exercise and an effective dose of the pomegranate peel extract.
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Extended Abstract

Background

Obesity is a complex problem that has an
important impact on people’s health, and its
prevalence is increasing. A wide set of molecular
mechanisms underlie obesity cardiomyopathy.
Phosphatidylinositol-3-kinase  (PI3K) and the
mammalian target of rapamycin (mTOR) are two
important factors involved in heart health. The
PI3K/protein kinase B signaling pathway plays an
important role in regulating multiple physiological
functions through the activation of downstream
factors and the modulation of cell cycle transition,
growth, and proliferation.

Regular physical activity can also improve heart
function in heart failure patients. In addition,
pomegranate and its peel have many antioxidant
properties. There are very few studies related to the
effect of aerobic exercise and the consumption of
pomegranate peel extract on the physiological
function and hypertrophy of the heart. Therefore, the
purpose of the present study was to investigate the
effect of aerobic exercise and the consumption of
pomegranate peel extract on the expression of PI3K
and mTOR genes in the heart tissue of obese female
rats.

Methods

All animals were kept at a temperature of 22 + 3
degrees Celsius with 12 hours of light and 12 hours
of darkness in standard-size polycarbonate cages (3
rats per cage) with free access to standard food and
water. The method of feeding with palm oil was used
to induce an obesity model in all groups (except the
healthy group), was performed using the method of
feeding with palm oil. In the healthy group, all rats
were given palm oil orally by the gavage method for
4 weeks with a dose of 0.5 mL per 100 g of the rats’
body weight and 5 days a week.
An aerobic exercise program was performed for 4
weeks with moderate intensity. Accordingly, training
intensity reached 50% of maximum oxygen
consumption (VO;max) in the first week and 65% of
VO;max in the last week. To acclimatize the rats,
before starting the main training program, a one-

week adaptation exercise was performed at a speed
of 9 m/minute and a time of 20 minutes. The duration
of the aerobic training was fixed for 20 minutes, and
the intensity of the training speed on the first day
increased from 16 m/minute to 226 m/minute on the
last day. Forty-eight hours after the last intervention,
the rats were anesthetized, and gene expression was
measured in the heart tissue by the real-time
polymerase chain reaction method. The groups were
compared using a one-way analysis of variance and
then Tukey’s test, and P<0.05 was considered
statistically significant in all comparisons. The
results are expressed as means + standard deviations.

Results

The weight of animals in the obese group
increased significantly compared to the control
group, but this difference was not significant in
comparison to other groups (P<0.05). Furthermore,
the weight of the heart in both exercise and exercise
+ extract groups had a significant increase compared
to the control group (P<0.05), but there was no
significant difference compared to the other groups.
However, the ratio of heart weight to body weight
was significantly decreased in the obese and obese +
extract groups in comparison to the other groups
(P<0.05. The results demonstrated that the
expression of the PI3K gene in the obese group was
significantly reduced compared to the control group.
However, exercise and the combination of exercise
with the extract could not cause a significant increase
in the expression of this gene. Based on the results,
the mTOR gene expression of the heart tissue at the
end of the period was significantly higher in the
groups receiving exercise alone or with pomegranate
peel extract than in the obese control group.

Conclusion

Data analysis revealed that the use of a
combination of exercise and pomegranate peel
extract or alone had no significant effect on the
expression of the PI3K gene, but the same
interventions could significantly increase the
expression of the mTOR gene in the hearts of the
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studied groups. Contrary to the results of the present
study, some studies conducted on the heart have
reported a significant increase in PI3K gene
expression during continuous submaximal exercise.

Regarding the role of antioxidant supplements, no
research was found to investigate the effect of the
pomegranate peel supplement alone or together with
exercise on the gene expression of proteins
responsible for cardiac hypertrophy. However, in one
study, PI3K gene expression was increased in the
heart tissue following aerobic physical activity and
octopamine supplementation in male rats. In the
present study, exercising alone or together with the

pomegranate peel extract had a significant change in
MTOR gene expression. Oxidative stress plays an
important role in the development of cardiovascular
diseases. Various therapeutic strategies have been
developed to target oxidative stress. Although studies
have shown the beneficial effects of antioxidant
therapy in various cardiovascular diseases, training
conditions can influence the results of these studies.
Therefore, it is necessary to research different
amounts of pomegranate peel extract or other types
of exercise in the obesity model to prevent or treat
heart diseases more effectively.
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