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NoER . ABSTRACT

Chronic inflammation is associated with the development of various diseas-
es, including atherosclerosis and diabetes. The aim of this study was to investigate the effect of long-
term selected aerobic exercises on changes in cystatin C and homocysteine in inactive and overweight
middle-aged women.

Thirty non-athlete middle-aged women (mean age: 46.06+6.97 years, weight:
71.8249.11 kg, height: 156.9+5.24 cm, and body mass index: 29.2+4.11kg/m?) voluntarily participated
in this project and were randomly divided into the experimental and control groups The experimental
group performed selected aerobic exercises (65-75% of maximum heart rate) for eight weeks. Blood
samples were taken before and 24 hours after the completion of the research protocol to measure the
levels of cystatin C and homocysteine. Analysis of covariance was used for intergroup comparisons and
paired t-test was used for intergroup comparisons.

[T The results showed that there was no significant difference between the experimental and con-
trol groups in cystatin C (P=0.09) and homocysteine (P=0.07) after eight weeks of selected aerobic ex-
ercises. A significant decrease was observed in weight (P=0.001) and body mass index (P=0.002) in the
experimental group compared to the control group.

[T Overall, the results of the present study showed that although the eight-week activity pro-
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Extended Abstract

Introduction

n increase in fat tissue, a change in the
body’s energy balance, and the resulting
physiological and metabolic changes can
lead to the occurrence of some cardiovas-
cular diseases, including atherosclerosis
and hypertension, and metabolic diseases, such as meta-
bolic syndrome and type 2 diabetes. It is very important to
identify the risk factors for cardiovascular diseases. One
of the factors that play a role in the occurrence of these
diseases is inflammatory indices. Therefore, researchers
seek to determine indicators that predict the risk of car-
diovascular diseases with greater accuracy and sensitivity.
One of the most important inflammatory factors is homo-
cysteine, and one of the most important renal-inflamma-
tory factors is Cystatin C. Cystatin C has been introduced
as a new risk factor for cardiovascular events so that its
higher concentrations increase the risk of death. On the
other hand, among cardiovascular risk factors, homocys-
teine is a serious risk factor that has even been called an
index of a heart attack so that an increase in homocysteine
level is associated with an increase in the risk of develop-
ing diseases related to the arteries, such as arteriosclerosis.
Therefore, efforts are directed towards reducing the level
of inflammatory indicators, and it is believed that if the
level of inflammatory indicators can be reduced, it is pos-
sible to prevent the occurrence of complications, such as
cardiovascular diseases, as one of the factors to reduce
inflammation. The present study was conducted with the
aim of investigating the effect of eight weeks of selected
aerobic exercises on the changes in cystatin C and homo-
cysteine in middle-aged non-athlete overweight women.

Methods

Thirty non-athlete middle-aged women (mean age:
46.06+£6.97 years, weight: 71.82+9.11 kg, height:
156.9£5.24 cm, and body mass index: 29.2+4.11 kg/
m2) voluntarily participated in this project and were ran-
domly divided into the experimental and control groups.
The experimental group performed selected aerobic ex-
ercises (moderate running) for eight weeks. The aerobic
program consisted of running three times a week for eight
weeks, and this program included 5-10 minutes of warm-
up (gentle running and stretching movements, flexibility,
and jumping), and the main training included continuous
running with the desired intensity and finally, 5 minutes
of cooling down. The maximum heart rate was estimated
by the Karonen formula (220 minus your age). Due to
the lack of regular exercise and low physical fitness in
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the first week, fast walking (pulse intensity 65-70% of the
heart rate) was done and the intensity of the exercises was
increased gradually and continuously every week. The
subjects’ heart rate was monitored using a handheld Polar
pacemaker. It should be mentioned that due to the impor-
tance of aerobic exercise in controlling cardiovascular
risk factors, aerobic exercise with moderate intensity was
considered. The principle of overload was also observed.
During this period, the control group did not perform any
activities. Blood samples were taken before and 24 hours
after the end of the training protocol to measure cystatin
C and homocysteine levels. Independent t-test was used
for inter-group comparisons and paired t-test was used for
intra-group comparisons.

Results

The intragroup mean of cystatin C (P=0.057) and ho-
mocysteine (P=0.05) decreased significantly in the exper-
imental group; however, no significant difference was ob-
served in the control group (P>0.05). Also, no significant
difference was observed between the two studied groups
in the levels of cystatin C and homocysteine (P>0.05). In
the present study, the values of weight and body mass in-
dex decreased significantly at the end of the period; thus,
it seems that the decrease in fat mass is somehow related
to the decrease in cystatin C and homocysteine values. In
general, the reduction of inflammatory and cardiovascular
risk factors in this research can confirm the activation of
adaptive mechanisms during eight weeks of regular activ-
ity; however, the researchers considered the duration of
the exercise program to be one of the main reasons for
the low or no effect on the results and stated that possi-
bly continuing physical activity makes these effects more
obvious. Therefore, it seems that by continuing regular
physical activities and doing it for a longer period (more
than eight weeks), these effects may become more signifi-
cant and obvious. On the other hand, the possible mecha-
nism that reduces inflammatory sources may be obesity
(due to the production and expression of TNF-a and IL-6
and their receptors), which is a factor with a strong re-
lationship with high levels of inflammation. Therefore,
reducing body fat and increasing lipolysis due to rehabili-
tation (by stimulating the activity of HSL-sensitive lipase)
can be a mechanism, by which inflammation is reduced.

Discussion

Since performing aerobic sports activities due to physi-
ological changes can be one of the effective factors in the
changes of cardiovascular biomarkers and considering
that the changes of such variables depend on the inten-
sity, duration of the training, and physical fitness status
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of people, it is suggested to sports trainers and doctors
consider the necessary measures when designing sports
exercises. In general and according to the findings of the
present research, based on the effect of regular aerobic
exercise on reducing the values of predictive metabolic
indicators in cardiovascular disorders and considering
that any factor that causes a decrease in these indicators,
directly and indirectly, reduces the risk of cardiovascular
disorders, it is concluded that due to the reduction of car-
diovascular risk factors, the current aerobic exercise could
reduce and possibly delay cardiovascular disorders as a
practical factor. Therefore, according to the age and fit-
ness level of middle-aged people, performing aerobic ex-
ercise in the present study is recommended to health and
treatment centers, trainers, and ordinary people in order
to maintain public health and increase life expectancy of
people. In general, it can be concluded that sports training
based on the program implemented in this research can be
useful for reducing cardiovascular risk factors. However,
because in the present study, cystatin C and homocysteine
showed a decrease due to exercise training, but this de-
crease was not significant in comparison with the control
group, it is suggested that factors affecting the changes
of cystatin C and homocysteine, such as nutritional and
environmental should be identified and controlled by con-
ducting future research.
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