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Abstract

Aim:  Atherosclerosis is a chronic and progressive disease whose initial stages begin
in childhood and its clinical manifestations appear in the fourth decade of life.
Therefore, determining a specific exercise program to provide to people prone to
cardiovascular diseases can be important in order to reduce the predictors of
atherosclerosis. The current study was designed and implemented with the aim of
investigating the effect of eight weeks of aerobic, resistance and combined exercises
on the inflammatory indicators predicting atherosclerosis and the body composition of
obese middle-aged women. Methods: Forty obese middle-aged women (BMI > 30)
aged 45 to 55 years (47.36+£3.64) were selected from eligible individuals after being
called and randomly divided into four groups: aerobic exercise, resistance exercise,
combined exercise, and control grou (10 people per group). The training groups did
their own training for 8 weeks and 3 sessions every week. To examine the biochemical
variables, blood samples were taken from the subjects before starting the exercises
(pre-test) and 48 hours after the end of the exercises (post-test) in fasting conditions.
The levels of homocysteine, fibrinogen, and C-reactive protein were measured using a
Bionik kits. Body composition was also evaluated by body composition device.
Results: The results showed that 8 weeks of aerobic, resistance and combined training
decreased homocysteine(p=0.001) and CRP blood levels (p=0.001). Also, combined
training significantly reduced blood fibrinogen levels (p=0.001) and resistance
training  significantly reduced blood fibrinogen levels (p=0.01) and body fat
percentage (p=0.01). Conclusions: In general, it can be claimed that eight weeks of
aerobic, resistance and combined training is effective in improving cardiovascular
health and reducing the risk of atherosclerosis by reducing the inflammatory risk
factors such as homocysteine, C-reactive protein, and fibrinogen.
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Extended abstract
Background

Considering that atherosclerosis is of great importance among chronic diseases, therefore, predicting and identifying its
risk factors is very important in the treatment and prevention of this disease. Currently, in addition to the classic risk
factors of atherosclerosis such as obesity, blood pressure and high cholesterol, new risk factors such as C-reactive protein
(CRP), homocysteine and fibrinogen have been discovered, each of which can indicate the risk of atherosclerosis. Various
studies have shown the positive effects of exercise and physical activity in preventing cardiovascular diseases. Physical
activity can reduce cardiovascular risk factors by reducing inflammatory, coagulation, body fat and obesity indices.
However, the appropriate exercise protocol that has the greatest positive effect in preventing cardiovascular diseases and
reducing risk factors predictive of atherosclerosis is not yet fully known. Given that determining a specific exercise
program for people prone to cardiovascular diseases can be important in reducing the indicators predictive of
atherosclerosis and thus improving their health, the present study was conducted to investigate the effect of eight weeks
of aerobic, resistance, and combined exercises on inflammatory indicators predicting atherosclerosis and body
composition in obese middle-aged women.

Materials and Methods

Statistical sample: Among the volunteers, 40 eligible subjects were selected as available sample and randomly divided
into four groups (aerobic exercise, resistance exercise, combined exercise, and control group, 10 people per group).

Experimental Design: Initially, the subjects’ body mass index was calculated. To examine biochemical variables, blood
samples were taken from the subjects in fasting conditions before the start of the exercises (pre-test) and 48 hours after
the end of the exercises (post-test). Then, the serum of the blood samples was separated using a centrifuge. To measure
serum homocysteine, fibrinogen, and CRP levels, ELISA and specific kits were used. Body composition was also assessed
using a body analyzer.

Aerobic exercise program: Subjects in this group exercised for eight weeks, three days a week, for 30 minutes at an
intensity of 50-80% of maximum heart rate (HRmax).

Resistance exercise program: Resistance exercise was performed for eight weeks, three days a week, at an intensity of
55-65% of one repetition maximum in three sessions with 10 repetitions and a rest interval of 2 to 3 minutes between
sessions.

Combined exercise program: Subjects in this group simultaneously performed an aerobic and resistance exercise
program for eight weeks.

Statistical analysis: The analysis of covariance test was used to examine the differences between the groups. If the results
of the covariance test were significant, the Bonferroni post hoc test was used to determine the location of the differences
between the groups. The significance level was considered p<0.05.

Results

The results showed that the homocysteine level in the aerobic exercise group (p=0.001), the resistance exercise group
(p=0.001), and the combined exercise group (p=0.001) was significantly lower than the control group. There was no
significant difference between the exercise groups in the serum level of homocysteine. In addition, the results showed
that there was a significant difference between the combined exercise group (p=0.001) and resistance exercise (p=0.01)
and the control group in the serum fibrinogen level. The fibrinogen level in these groups was significantly lower than the
control group. However, there was no significant difference between the aerobic exercise group and the control group in
level of fibrinogen. The results also showed that there was a significant difference between the exercise groups and the
control group in terms of the CRP level. The CRP level in the exercise groups was significantly lower than the control
group (p=0.001). Regarding the body composition, the results showed that there was a significant difference between the
resistance training group and the control group. The body fat percentage in the resistance training group was significantly
lower than the control group (p=0.01).

Discussion

According to the results of the present study, it can be generally claimed that eight weeks of aerobic, resistance and
combined training are effective in reducing the risk of atherosclerosis by reducing serum levels of homocysteine,
fibrinogen and C-reactive protein in obese middle-aged women. Exercise training probably increases protein renewal in
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skeletal muscles, which reduces the available methionine for muscle protein renewal. Since homocysteine is one of the
important intermediates in methionine metabolism, reducing methionine reduces homocysteine levels. According to the
findings of the present study, resistance and combined training can have a significant reducing effect on plasma fibrinogen
levels. Fibrinogen changes are increased by sympathetic nervous system activity and changes in individuals' lipid profiles.
Decreased low-density lipoprotein and fat loss are achieved as a result of exercise, which can reduce fibrinogen levels.
Research conducted in the field of physical activity and its effect on CRP has shown that doing more physical activity
and reducing obesity are associated with lower CRP levels. In obese individuals, inflammatory markers, including CRP,
increase. Weight loss through increased physical activity and lifestyle changes reduces CRP levels. The findings of the
present study also showed that eight weeks of resistance and combined training reduced body fat percentage in obese
middle-aged women. The improvement in body composition due to exercise training occurs due to extensive changes that
occur in muscle mass, fat mass, and body fat distribution. Exercise increases lipolysis and improves lipid profile by
increasing the sensitivity of beta-adrenergic receptors in adipose tissue and increasing fatty acid uptake and oxidation in
muscles.

Article message

According to the results of the present study, it can be claimed that eight weeks of aerobic, resistance, and combined
training are effective in improving cardiovascular health and reducing the risk of atherosclerosis by reducing
inflammatory risk factors. However, according to the results of the study, it was found that the effectiveness of combined
training was better than other training methods. Therefore, it is suggested that this type of training, especially combined
training, should be considered as an essential part of the lifestyle of obese middle-aged women in order to prevent
cardiovascular diseases.
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10. Fibrinogen

11 Proinflammatory cytokines
12. Lipid profile

13. Interleukin-6

14. leptin

15. Resistin

16. Monocytes and macrophages
17. American Heart Association
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1. Coronary artery disease
2 . Atherosclerosis

3. Myocardium
4.Chronic diseases

5. Obesity

6. Blood pressure

7. Metabolic syndrome

8. C-reactive protein

9. Homocysteine
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