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The effect of intermittent and continuous aerobic training on angiogenesis indices in
overweight elderly individuals
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Exercise training has been considered as a control and therapeutic method in the

Online ISSN elderly, and its beneficial physiological effects have been studied and
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intermittent and continuous aerobic training on vascular endothelial growth factor
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The results of the dependent t-test showed that the variables studied in any of the
groups did not change significantly after 6 weeks of training (p<0.05). Also, the
results of the one-way analysis of variance test in the studied groups showed that
there was no significant difference between the changes in vascular endothelial
growth factor in post test of the intermittent training, continuous training and the
control groups (p>0.05). Also, the results showed that there was no significant
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5664 The results of the present study showed that 6 weeks intermittent aerobic training
and continuous aerobic training failed to produce a significant change in the
values of vascular endothelial growth factor and nitric oxide in the subjects
studied. Based on the results of the present study, it seems that the exercise
protocol used in terms of intensity and duration of 6 weeks was not sufficient to
create angiogenesis conditions in overweight subjects and to observe changes, a
higher intensity exercise protocol with a duration of more than 6 weeks is needed.
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Extended Abstract

Introduction:

Today, the development and advancement of technology in industry and the mechanization of
human life are accompanied by a decrease in physical activity and mobility, and at the same time,
the expansion of welfare facilities that have manifested themselves in the form of new lifestyles
has led to a decrease in the general health of different members of society at different ages (1). In
the meantime, the elderly society is more exposed to the consequences of industrialization and its
impact on inactivity and mechanical life, and as a result, they are exposed to its complications such
as obesity and overweight, as well as cardiovascular and musculoskeletal diseases related to
obesity (11). In various studies, the relationship between vascular status and many heart diseases,
especially hypertension, has been investigated, and it has been reported that having an appropriate
vascular bed can play a decisive role in the control and treatment of these diseases (8). One of the
phenomena related to cardiovascular issues that can be directly affected by exercise and regular
physical activity is called angiogenesis (9). In recent years, one of the achievements of exercise
training, especially aerobic training, which has attracted the attention of health science researchers
in relation to maintaining health and reducing metabolic diseases, is the increase in capillary
density or vascularization of tissues. Angiogenesis is considered a delicate and complex process
(10). This method is carried out through the process of migration and proliferation of endothelial
cells. In addition, angiogenesis is characterized by functional and structural changes, as blood
vessels change, the diameter of the artery increases, and also, the expansion of the capillary
network increases blood flow. Various studies have shown that almost most of the physiological
systems of the human body lose their optimal function with increasing age, decreased mobility,
and various physical and mental diseases related to the aging process, and it is likely that the
malfunction of the cardiorespiratory system has a direct impact on the decline in the ability of the
elderly society. Considering the aforementioned information regarding the importance of aging
and the need to address its problems, as well as the importance of non-pharmacological treatment
and the use of exercise training in the treatment of cardiovascular diseases, as well as the
contradiction in the results of the research, the purpose of the present study was to compare two
aerobic training protocols; continuous and intermittent, on angiogenesis indices in the elderly
people.

Methodology:

Among the elderly residents of Kahrizak Nursing Home, 47 people were voluntarily selected for
the study based on the inclusion criteria and randomly divided into 3 groups: intermittent aerobic
training (66.42 + 3.17 years, n=16), continuous aerobic training (65.13 £+ 4.59 years, n=15), and
control (67.81 + 5.73 years, n=16) groups. After coordination with the Kahrizak Nursing Home
staff, the study conditions, objectives, and methods were explained to the subjects in the first
session. After receiving written consent from all subjects, their personal information including age,
medical history, medication use, and history of exercise and regular physical activity was recorded
by the researcher. Also, all subjects were asked to refrain from any strenuous physical activity for
48 hours before the initial assessment and the start of the training period. In the test session, the
subjects first sat on a chair for 30-minutes and blood samples were collected from the antecubital
vein and saliva samples were collected. Continuous aerobic training was designed with a frequency
of three sessions per week for six weeks (applicable to the elderly). Initially, the training began
with an intensity of 40% of maximum heart rate and reached 55% of maximum heart rate by the
end of the fifth week. The interval training group ran the duration of the continuous group exercise
in five-minute periods and at a higher intensity during the training sessions. Based on previous
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studies, these distances were run at an intensity equivalent to 15% higher than the intensity of
continuous training and the amount of rest between the turns was such that after the rest period
and preparation for the next run, the subject's heart rate reached 120 beat per minute (20). 24 hours
after the end of the training period, blood samples were taken again from the subjects. The data
were statistically analyzed using one-way analysis of variance and dependent t-test. Significant
level was considered p<0.05.

Results:

The results of the dependent t-test showed that the variables studied in any of the groups did not
change significantly after 6 weeks of training (p<0.05). Also, the results of the one-way analysis
of variance test in the studied groups showed that there was no significant difference between the
changes in vascular endothelial growth factor in post test of the intermittent training, continuous
training and the control groups (p>0.05). Also, the results showed that there was no significant
difference between the intermittent training, continuous training and the control groups after 6
weeks of training in serum nitric oxide level (p>0.05).

Discussion:

The results of the present study showed that the level of vascular endothelial growth factor (VEGF)
did not change significantly after 6 weeks of intermittent and continuous aerobic training. The
results of the present study are consistent with what other studies have reported on the lack of
effect of aerobic training on vascular factors related to angiogenesis in overweight and obese
elderly people (10, 21). The aging process and the consequences of aging and inactivity, such as
various neuromuscular, skeletal, and cardiovascular diseases, can overshadow the quality of life
and life expectancy in elderly people. In the meantime, physical training has been considered as a
control and even therapeutic method and its beneficial physiological effects have been studied and
investigated (22). In the present study, the effects of two continuous and intermittent aerobic
training protocols on angiogenic factors were investigated, but despite the increase in the levels of
VEGF and NO factors following the training period, these changes were not statistically
significant. Based on the results of the present study, it seems that the exercise protocol used in
terms of intensity and duration of 6 weeks was not sufficient to create angiogenesis conditions in
overweight subjects, and to observe changes, a higher intensity exercise protocol with a duration
of more than 6 weeks is needed.
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