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Abstract

Introduction: The cardiovascular system is very important in maintaining human
life. The function of this system is to maintain a suitable environment in all body
tissue fluids for the survival and proper functioning of cells. The purpose of this
study was to investigate changes in ventricular function in elite men following a
session of exhausting endurance exercise.

Research Methodology: The present study was an applied research study, which
was conducted in a semi-experimental and field manner, considering its nature and
method of implementation. The statistical population of this study consisted of elite
male athletes, 15 of whom were voluntarily selected as a statistical sample and
placed in the training group. Initially, a meeting was held in coordination with the
club officials and the team manager. After holding a briefing session and filling
out the informed consent form, the Bruce test maximal exhausting aerobic exercise
protocol was explained to the training group. Then, initially, blood pressure tests,
myocardial oxygen measurement, and heart rate were performed on the subjects,
and then the aerobic exercise protocol (Bruce test) was performed by the subjects
of the study, and immediately blood pressure tests, myocardial oxygen
measurement, and heart rate were performed on the subjects. Mean and standard
deviation were used in the descriptive statistics section, and Shapiro-Wilk and
dependent t tests were used to analyze the research findings. The significance level
in all measurements was considered less than 0.05.

Findings: The results of this study showed that one session of aerobic exhaustion
training has a significant effect on diastolic blood pressure and mean blood
pressure (p = 0.05).

Conclusion: Based on the results of this study, it can be said that during endurance
training, diastolic blood pressure and mean arterial pressure decrease significantly,
and heart rate and myocardial oxygen consumption increase significantly. Systolic
blood pressure also remained unchanged.
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Extended Abstract

Introduction:

The cardiovascular system has the main task of
transporting oxygen and nutrients to various tissues
and active muscles and returning metabolic waste
products to the excretory organs (Gaini and Dabiri
Roshan, 2005). The heart is an organ that easily and
naturally responds to various conditions (Norouzi,
2008). With regular and long-term exercise, the
structure of the heart undergoes changes that
distinguish it from the hearts of non-athletes
(Hosseini, 2008). Many studies have reported the
effect of music on anxiety levels and heart rate,
meaning that music affects vital parameters (Rohit
Lumba et al., 2012). The last decade of the
nineteenth century witnessed the emergence of a
new era in which doctors, using technology along
with taking a history and physical examination to
diagnose patients, introduced chest radiography and
electrocardiogram of the heart and its structure.
Today, the electrocardiogram is an essential part of
cardiac evaluation. The precursors of the ECG were
evaluated in 1785 by Luigi Galvani, a physicist at
the University of Bologna. He first noted that
electrical currents could be recorded from skeletal
muscles (Majd al-Qatarieff and Lindsay, 2012). The
electrocardiogram is one of the necessary measures
in the investigation of the heart and its function and
cardiac patients. Before correctly interpreting the
electrocardiogram (ECG), it is necessary to
recognize the normal (ECG). Due to the close
proximity of normal and pathological values of ECG
indicators when reading, the distances and heights of
the cardiac indicators must be carefully measured
(Simonson, 1961). Regular sports participation is
always recommended by the medical and sports
community as part of the necessary measures to
prevent cardiovascular diseases, as studies have
shown that it improves physical fitness and reduces
cardiovascular mortality worldwide (Fletcher et al.,
2003). It is generally recognized that aerobic
exercise is likely to lead to a general and immediate
improvement in heart rate. This change is
accompanied by a significant reduction in heart rate
variability both at rest and during submaximal
exercise, which is due to the activation of the
autonomic afferent system and a tendency to favor
increased modulation of heart rate (Hu et al., 2009).
Assessment of autonomic control of heart rate
during exercise, as well as its modulation by
exercise, is clinically important. High-intensity
resistance training results in poor heart rate
responses to exercise. It is well accepted that
physical activity is an important and powerful factor
in preventing cardiovascular disease and death (Hu
et al., 2009). Atrial and ventricular muscles contract
much like skeletal muscles, except that their
contraction duration is much longer. But the
contraction of special fibers of excitation and
conduction is very weak, because their contractile

fibrils are few. Instead, they have the power of
automatic rhythmic electrical discharge in the form
of action potentials or the power of conducting
action potentials in the heart and act as a driving
device to control the rhythmic beating of the heart
(Guyton and Hall, translated by Niavaran, 2010:
132).

Research methodology

The present study was an applied research in terms
of its nature and method, which was conducted in a
semi-experimental and field manner. The statistical
population of this study consisted of elite male
athletes, 15 of whom were voluntarily selected as a
statistical sample. Initially, in a meeting that was
held in coordination with the club officials and the
team manager. After holding a briefing session and
filling out the informed consent form, the Bruce test
maximal aerobic exercise protocol was explained to
the exercise group. Then, blood pressure tests,
myocardial oxygen measurement, and heart rate
were performed on the subjects, and then the aerobic
exercise protocol (Bruce test) was performed by the
subjects and blood pressure tests, myocardial
oxygen measurement, and heart rate were
immediately performed on the subjects. In the
descriptive statistics section, the mean and standard
deviation were used, and Shapiro-Wilk and
dependent t tests were also used to analyze the
research findings. The significance level in all
measurements was considered less than 0.05.

Finding:

The results of the dependent t-test showed that there
was a significant difference in the rate of heart rate
changes before and after a session of maximal
aerobic exercise, and that a session of maximal
aerobic exercise could cause a significant increase in
the rate of heart rate changes in the subjects
(t=10.08, p=0.01). The results of the dependent t-test
showed that there was no significant difference in
the rate of systolic blood pressure changes before
and after a session of exhaustive aerobic exercise,
and that a session of exhaustive aerobic exercise
could not cause a significant increase in the rate of
systolic blood pressure changes in the subjects
(t=0.38, p=0.07). The results of the dependent t-test
showed that there was a significant difference in the
rate of diastolic blood pressure changes before and
after an aerobic exercise session, and that an aerobic
exercise session could cause a significant decrease
in the rate of diastolic blood pressure changes in the
subjects (t=-4.04, p=0.01). The results of the
dependent t-test showed that there was a significant
difference between before and after an aerobic
training session in the rate of changes in mean
cardiac blood pressure, and that an aerobic training
session could cause a significant decrease in the rate
of changes in mean cardiac blood pressure of the
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subjects (t=-4.21, p=0.01). The results of the
dependent t-test showed that there was a significant
difference between before and after an aerobic
training session in the rate of myocardial oxygen
consumption, and that an aerobic training session
could cause a significant increase in the rate of
myocardial oxygen consumption of the subjects
(t=6.04, p=0.01).

Conclusion
The results of this study showed that one session of
aerobic endurance training has a significant effect on

heart rate. The results of this study showed that one
session of aerobic endurance training has a
significant effect on diastolic blood pressure and
mean arterial pressure. Based on the results of this
study, it can be said that during endurance training,
diastolic blood pressure and mean arterial pressure
significantly decreased, and heart rate and
myocardial oxygen consumption significantly
increased. Systolic blood pressure also remained
unchanged.
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