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Extended Abstract

Introduction

Cardiovascular Diseases (CVD) are considered the most
common cause of death throughout the world. Such kinds
of diseases account for 31.5% of all death rates as well as
45% of all deaths due to non-contagious diseases. The
main causes of death among cardiovascular diseases are
Coronary Artery Disease (CAD) and stroke. In Iran,
CAD s introduced as the main cause of death and
disability as well. It has been stated that about 46% of all
deaths in Iran are caused by CAD as well as its
complications and consequences. According to
predictions, this number will be turned into the first cause
of death by 2020. Data obtained from epidemiological
studies show that physical inactivity increases the risk of
many chronic diseases, including CVD.

CAD includes stroke and peripheral artery disease, which
can be considered as the clinical manifestation of
atherosclerosis. Physical inactivity is believed to be an
independent risk factor in the development of coronary
heart disease, stroke, and peripheral vascular disease. On
the contrary, physical activity can have positive effects
on atherosclerosis risk factors including reducing blood
lipids, blood pressure, obesity, and platelet accumulation,
as well as increasing insulin sensitivity and improving
glucose tolerance.Researchers have shown that aerobic
exercises would increase VOauax as well as the activity
of aerobic enzymes, expanding the capillary network in
the heart and skeletal muscles. The expansion of this
network occurs through the processes of arteriogenesis
and angiogenesis in the vascular bed of muscles.
Avrteriogenesis refers to an increase in the diameter of the
existing arterial vessels. In the process of angiogenesis,
endothelium acts differently in response to various
stresses due to angiogenic and angiostatic factors
(angiogenic inhibitory factors). Angiogenic factors are
those factors that are effective in the formation of new
capillaries, directly or indirectly, and help in the
construction and development of the blood vessels. The
lack of any of these factors would cause disturbances in
the stages of capillary construction and development.
One of the most important growth factors in the
angiogenesis process is vascular endothelial growth
factor (VEGF). On the other side, some factors enter the
angiogenesis process at a certain stage trying to prevent
such process, which are called angiostatic factors.

In this regard, Endostatin (ES) is considered the most
important inhibitory factor in the angiogenesis process.
Therefore, the present study investigates whether interval
aerobic exercise has positive effects on the levels of
VEGF and ES in the controlled rats with CAD.

Methods

The current research is a developmental study, in which an
experimental laboratory method is conducted using an animal
model. thirty healthy two-month-old male Wistar rats with a
weight range of 200 to 250 grams were randomly selected from
the animal laboratory of Bushehr University of Medical
Sciences. Among them, 20 rats were randomly selected and
infected with CAD, they were then placed in the experimental
group of discontinuous aerobic exercise (n=10) and the control
group with CAD (n=10). The third group included 10 healthy
rats, considered as the healthy control group. The selection and
maintenance conditions of the rats were according to the
Helsinki Treaty. The animals had sufficient access to water and
special food for rodents and were kept in cages. After infecting
the rats, the discontinuous aerobic exercise group ran for eight
weeks on a specialized treadmill for the laboratory animals
(Navid model, made in Iran) (Table 1). One week was
considered for becoming familiar with how to perform the
exercises. Subjects performed the exercises five times a week.
Seventy-two hours after the last exercise session, blood samples
were drawn from the rats to measure the amount of ES and
VEGEF. First, the rats were anesthetized using inhaled isoflurane
(4%).

After confirming the deep anesthesia of the rats using the toe-
pressing test, the abdomen of the rats was opened, and after
discarding the tissues and organs of the digestive system, five
cc of blood was taken from the inferior vena cava with a five
ml syringe. Then, the serum was centrifuged using the Behdad
centrifuge apparatus (Made in Iran), at 3000 rpm for 10
minutes. In the next stage, the serums were poured into the
laboratory tubes, and their heads were covered by parafilm and
kept at -80°C until the analysis time. Serum VEGF and ES
values were measured using ELISA kits manufactured by
Eastbiopharm Company in China under the American license
with a sensitivity of 0.11 and a coefficient of variation of CV
<10% for endometry and CV <12% for extrametry,
respectively. All of the above-mentioned items and operations
in the current study were approved by the ethics committee of
Bushehr University of Medical Sciences with ethical
permission with the ID number of IR. BPUMS. REC.1398.055.
The SPSS statistical software version 21 was used for the
Kalmogorov-Smirnov test to measure the normality of the data
distribution and the One-Way ANOVA test with Sheffe's post
hoc test was used to compare the means of the variables
between the studied groups. The significance level of the test
was considered as P<0.05.

Results

After confirming the normality of data in all 3 groups, the
results showed that 8 weeks of discontinuous aerobic exercise
had a significant effect on the amount of VEGF in the male rats
with CAD. It was also observed that the amount of VEGF in the
experimental group (discontinuous exercise group) was
significantly higher than the amount in the healthy and sick
control groups. Furthermore, the results of the test indicated that
there was no significant difference in the level of ES in the male
rats infected with the CAD in the discontinuous endurance
exercise group, male rats with CAD without exercise, and
healthy male rats without exercise.



Table 1. The effect of 8 weeks of discontinuous aerobic exercise on the amount of VEGF and ES

Group N SD Mean F Sig

discontinuous 10 3.95 57.87 7.82 0.01*
VEGF Infected 10 3.36 51.00
(pg/mi) Healthy 10 522 5084

discontinuous discontinuous 10 0.28 1.95 0.71 0.49
(pg/ml) Infected 10 0.46 2.00
Healthy 10 0.30 1.80

p<0.05 *

Table 2. Post hoc test for pairwise comparison of the groups regarding the VEGF

Pairwise comparison of the groups

Mean difference

level of significance

Discontinuous Infected 6.77 0/01" discontinuous
Healthy 6.93 0.01" aerobic
Infected Healthy 0.15 0.99 sick
Conclusion:

As the results showed, discontinuous aerobic exercise
led to an increase in the VEGF in the rats with CAD
compared to the healthy control group and the control
group with CAD, while no significant difference was
observed in the amount of ES between the exercise
group and the control groups.
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