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ARTICLE INFO Abstract
Background. Aerobic training somewhat corrects endothelial dysfunction in patients

Article History: with coronary artery disease (CAD), but the most effective form of exercise is still
Received: 2 Jun 2020 unclear; therefore, the purpose of the present study was to investigate the effect of 8
Accepted: 5 Sep 2020 weeks of continuous aerobic exercise on serum vascular endothelial growth factor
ePublished: 1 Nov 2021 (VEGF) as an angiogenic factor and endostatin (ES) as an angiostatic factor in male
rats with coronary artery disease.
Keywords: Methods. The subjects of the present experimental study were 30 healthy male 2-
Aerobic exercise, months old Wistar rats divided into three groups: the experimental group, the control
Coronary artery disease, group with coronary artery disease, and the healthy control group. After rupturing 20
Endostatin, Vascular of the rats by isoproterenol, 10 rats in the experimental group performed eight weeks
endothelial growth of continuous aerobic exercise on a treadmill, with an incremental intensity of 50% in
factor the first session to 78% in the last session, whereas both control groups did not

exercise. Seventy-two hours after the final training session, blood samples were taken
for serum VEGF and ES indices, and one-way ANOVA with Scheffer posthoc tests
was used to compare the mean of variables among the studied groups.

Results. The results showed that discontinuous aerobic exercise could increase the
blood VEGF in rats with coronary artery disease (P<0.01), while there was no
difference in the level of endostatin in the experimental group compared with control
groups (P>0.05).

Conclusion. It seems that continuous aerobic exercises can be used in the
rehabilitation of patients with coronary artery disease and might be effective in the
process of angiogenesis.
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Extended Abstract

Background

The leading causes of death in cardiovascular
disease are coronary artery disease and stroke.
Coronary artery disease includes stroke and
peripheral vascular disease, which is a clinical
manifestation of atherosclerosis. In contrast,
physical activity can have positive effects on the
risk factors for atherosclerosis, including
lowering blood fats and blood pressure, obesity
and platelet accumulation. Studies have also
shown that the increase and activity of aerobic
enzymes as well as the expansion of the capillary
network in the heart and skeletal muscles is due
to aerobic exercise. Although the benefits of
cardiac rehabilitation exercises are widely stated,
there are still inconsistencies in the style and
intensity of exercise to achieve the most
desirable benefits of exercise in patients with
cardiovascular disease. The present study
investigated the effect of continuous aerobic
exercise on vascular endothelial growth factor
levels and endostatin in controlled mice with

coronary artery disease.

Methods

The present study is an experimental study in
which 30 healthy 2-month-old male Wistar rats
weighing 211 to 251 g were randomly selected
from the animal laboratory of Bushehr
University of Medical Sciences. Twenty of them
were randomly assigned to coronary artery
disease and were divided into two experimental
groups: continuous aerobic exercise (N=10) and
the control group with coronary artery disease
(N=10). 10 healthy mice also formed a healthy
control group. The selection and keeping
conditions of the mice were in accordance with

the Helsinki Convention. To cause coronary
artery disease Isoproterenol under the brand
name Isoprenaline Hydrochloride made by
Sigma UK at a dose of 0.7 mg, at a rate of 85 mg
per kg. After the mice became ill, the group
performed continuous aerobic exercise on a
treadmill for laboratory animals for 8 weeks.
The subjects exercised 5 times a week. In the
first week to familiarize the mice, 14 minutes of
exercises were implemented. In the second and
third weeks, 20 minutes at a speed of 15 meters
per minute, the fourth and fifth weeks, they ran
for 30 minutes at a speed of 20 meters per
minute, the sixth and seventh weeks ran for 40
minutes at a speed of 23 meters per minute, and
the eighth and ninth weeks ran for 60 minutes at
a speed of 25 meters per minute. Warming was
applied at the beginning and for cooling at the
end of the protocol. 72 hours after the last
ecercise session, blood samples were taken from
the subjects. Kalmogorov-Smirnov test was used
to evaluate the normality of data distribution
and One Way ANOV A was used to compare the
groups, followed by Scheffe post hoc test. The
significance level of P<0/05 test was considered.

Results

The present study showed that the mean
vascular endothelial growth factor in the
experimental group after 8 weeks of continuous
aerobic exercise was (60.40 pg/ml). While the
mean in the patient control group was (51.00
pg/ml) and the healthy control group was (50.84
pg/ml). The results showed that 8 weeks of
continuous aerobic training had a significant
effect on the rate of vascular endothelial growth
factor in male rats with coronary artery disease
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and its rate was significantly higher in the
experimental group (continuous training) than
the healthy and patient control groups. P=0.01)
Also, the mean level of endostatin in the
experimental group (1.57 ng/ml) and in the
patient control group (2.00 ng/ml) and in the
healthy control group (1.80 ng /ml). The results
showed that no significant difference in serum
endostatin levels was observed in male rats with
coronary artery disease in the continuous
aerobic exercise group, male rats with untreated
coronary artery disease, and healthy male rats
without exercise (P=0/10).

Canclusion

According to the results of the present
study, it can be stated that continuous aerobic
exercise can be used in the rehabilitation of
patients with coronary artery disease and be
effective in the process of angiogenesis.
However, due to the fact that other factors are
effective in the process of angiogenesis as well
as angiostatics, it is suggested that in future
studies, factors such as fibroblast growth factor,
heratocyte growth factor, angiopoietin or
troponin I and vascular endothelial growth
inhibitor be investigated.
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