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ABSTRACT 
 
 Given the widespread prevalence of obesity, and its related diseases and disorders, to identify effective 
methods that can reduce risk factors and complications in obese patients, can be clinically very important. the 
present study examined the effects of 8 weeks of aerobic exercise training on serum IL-6, C-reactive protein in 
obese men. 15 obese volunteer young men (BMI≥30) 30-20 years old  performed running the treadmill aerobic 
exercise program for 8 weeks, a program three sessions a week at 65% heart rate reserve, 16 minutes in the first 
week to 30 minutes at 80% heart rate reserve in the 8th week. variable amounts of IL-6, C-reactive protein were 
measured before and after 8 weeks. Data analysis was done using dependent t test (p<0.05). The findings of this 
study showed that Regular aerobic exercise resulted in a significant reduction in the concentration of IL-6 
(P=0/042), C-reactive protein(P=0/001)  therefore, It can be used as an effective low-cost treatment strategy for 
the control of inflammatory and oxidative stress in obese young men.  
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Introduction 
 
 Sedentary lifestyle and obesity, are two main 
factors for cardiovascular is associated. the 
prevalence of obesity is increasing worldwide. 
Obesity with, chronic lung disease, colon cancer and 
depression has been identified as a risk factor for 
heart disease-vascular and coronary artery disease 
[1,2,3]. Cardiovascular disease is a life-threatening 
illness. Cardiovascular events can sometimes occur 
in people with no background risk. so it is possible 
that risk factors exist. It has been noted that 
traditional risk factors for cardiovascular disease 
include high blood pressure, elevated blood lipids 
and lipoproteins, smoking, inactivity, and diabetes, 
and new risk factors include certain cytokine such as 
IL-6, C-reactive protein, Homocysteine and 
lipoprotein a. recently, considerable attention to 
potential factors involved in the early stages of 
cardiovascular disease is advanced and may be an 
important target of this investigation [3,4,5,6,7,8]. 
Arteriosclerosis disease, is the main reason cause of 
more than 19 million deaths annually worldwide. 
New findings in medicine, have emphasized the role 
of inflammation in the early stages to advanced 
arteriosclerosis and thrombosis problems. Today, 
arteriosclerosis not only from the perspective of the 
atherosclerotic disease of lipid accumulation but also 
as a chronic inflammatory process [9,10,11]. 
Recently, the relationship is studied between 

inflammation and atherosclerosis has been found in 
several studies. Development of cardiovascular 
disease, is caused by inflammation, and 
inflammation plays a major role in the development 
and progression of atherosclerosis. Inflammation 
increases the circulating levels of several 
inflammatory markers such as IL-6, C-reactive 
protein. Sedentary lifestyle and inactivity increases 
the risk of these conditions [2,12,13,14]. It has been 
shown that both IL-6 and C-reactive protein have 
independent role in the development of blood clots 
and may be involved in possible mechanisms 
associated with obesity and the development of 
cardiovascular disease. Inflammatory cytokine such 
as IL-6 are produced in fat tissues. Accumulation of 
adipose tissue in healthy men and women, causes 
significant increase in IL-6 and It is estimated that 
one third of the total IL-6 is produced in adipose 
tissue. Hepatic synthesis of acute phase proteins C-
reactive protein is regulated by IL-6 [3,15,16]. In this 
regard, Fisher et al (2006) showed that IL-6 and C-
reactive protein levels has no following 
implementation of regular physical activity is 
reduced in obese individuals [20]. Also Rahimi et al 
(2012) showed that 8 weeks of aerobic exercise has 
no significant effect on reducing IL-6 and C-reactive 
protein levels [21]. Diagnosis of cardiovascular risk 
factors is very important in the treatment and 
prevention of disease progression and reducing 
healthcare costs. Lack of appropriate physical 
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activity is one of the risk factors of coronary disease 
which has been physiologists, doctors and experts 
has attracted. No doubt the good habit of physical 
exercise and fitness can be an important factor in 
preventing and reducing the severity of disease 
among the people all over the world. Therefore, in 
this study the effects of 8 weeks of aerobic exercise 
training on serum IL-6, and C-reactive protein in 
obese men were examined. 
 
Material and Methods 
 
 The subjects were, 15 young men 30-20 years 
old and voluntarily participated in this study. The 
subjects were selected according to age, health, and 
not smoking, lack of exercise and not taking 
medicine. The physical characteristics of the subjects 
are presented in table (1) participants height and 
weight were recorded Using a medical scale with 

stadiometer (seca: 220, Made in Germany). Percent 
body fat and body composition were measured using 
a body composition analyzer (In body 3.0, South 
Korea).  Training program was running on a 
treadmill for 8 weeks, 3 sessions per week. The 
training session includes a 20-minute warm-up by all 
types of running stretching and jumping. Then 
running with 65% heart rate reserve for 16 minutes 
was started in the first week and continued 30 
minutes at 80% heart rate reserve in 8th week. 
Exercise duration was increased 2 minutes every 
week and exercise intensity was increased 5% every 
two weeks. The subjects were advised not to 
participate in any other sport during the 8-week 
training program. Heart rate was controlled by using 
beats Polar gauge. At the end of each session, the 
cooling down was done by soft running, stretching 
for 10 minutes.  

 
Table 1: Distribution of participants’ physical and fitness characteristics. 

control group experimental group Variable 
24/66±3/06 24/64±3/04 Age (years) 

172/41±9/38 171/97±8/96 Height (cm) 
102/35±5/20 99/51±7/29 Weight (kg) 
25/29±2/93 25/71±2/62 Body fat (percent) 
33/19±1/68 35/65±13/18 BMI (kilograms per meter squared) 

 

Measurement of IL-6, C-reactive protein: 
 
 After 12 hours fasting blood samples were 
collected in pre-test and at 48 h after the last training 
session. After blood  sampling at each step, 10 ml of 
blood was collected in sitting position from vein ass. 
For measuring IL-6 and C-reactive protein were 
divided into two blood samples for 10 minutes at 
2000 to 3000 rpm speed were centrifuged to separate 
the serum, the serum was transferred to a blood 
laboratory. 2 ml blood, were kept temperatures of - 
80°C to be used if needed. Immunoturbidimetric 
method was used to measure levels of IL-6 ELISA 
kit from Bender med system and for measuring C-
reactive protein test kit company.  
 

Statistical Methods: 
 
 We used Kolmogorov-Smirnov test to examine 
data homogeneity and normality. We used dependent 
t-test to determine significant differences between 
subjects groups (p<0.05). 
 
Results: 
 
 The findings related to IL-6 and CRP are 
reported in Table 2. The amount of IL-6 decreased 
significantly in post- test compared to pretest 
(p=0.042). C-reactive protein levels were 
significantly lower in post- test compared to pretest 
(p=0.011). 

Table 2: Comparison of variables between the two groups before and after 8 weeks of aerobic exercise. 
p-valuetAfter the test Beforegroup Variable 
0/103 
0/042

1/74 
2/23 

8/37±0/99 
7/79±1/22 

8/35±0/99 
8/45±0/87

Control 
Experimental 

IL-6 (pg/ml) 

0/101 
0/011

-1/75 
2/91 

1/44±0/33 
0/98±0/32

1/32±0/39 
1/25±0/35

Control 
Experimental 

CRP (mg/l) 

 
Table 3: Comparison of test variables in the two study groups. 

p-valuet experimental groupcontrol group Variable 
0/334 -0/98 7/79±1/228/37±0/99 IL-6 (pg/ml) 
0/001 -3/810/98±0/321/44±0/33 CRP (mg/l) 

 
Conclusion: 
 
 In this study, the effect of 8 weeks of treadmill 
running were investigated on the amounts of IL-6, 
CRP in obese youth. Results of statistical analysis 
showed that IL-6 levels reduced significantly after 8 
weeks of aerobic activity in the experimental group 
compared to the control. The results of the present 

study was inconsistent whit study [21]. The results of 
the present study agrees study [20]. The reason of 
this agreement was probably, the duration and 
intensity of exercise, type of exercise, the level of 
preparation, the time of blood sampling. IL-6 is a 
cytokine that is increased in response to exercise. 
While resting skeletal muscle, levels of IL-6 mRNA 
are low and protein in type I muscle fiber after 
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exercise, but there are increasing amounts of mRNA 
IL-6 [28]. Increased levels of IL-6 during and after 
exercise is an important adaptation that increases the 
rate of transcription of IL-6 gene [29]. Muscle 
contraction is the cause of the reasons for the 
significant increase in IL-6 plasma levels [30]. IL-6 
is also very sensitive to the inclusion of muscle 
glycogen stores and as glycogen stores are reduced 
because of exercise, it is associated with increased 
levels of IL-6 mRNA [31]. Finishing the capacity of 
muscle glycogen stores is one of the factors of IL-6 
production while muscle contraction [32]. This 
indicated that the release of IL-6 during skeletal 
muscle activity, is associated with intensity of 
activity, and the concentration of glucose in plasma 
adrenaline [30]. Also influence of intensity, duration 
and type of exercise increases IL-6, which is 
dependent to these sympatho-adrenal response to 
sports. Adrenaline can increase levels of plasma IL-6 
serum 30-fold [29]. It is clear that   IL-6 is sensitive 
to glucose homeostasis, carbohydrate reserves 
available and adrenalin.  
 Results of statistical analysis showed that CRP 
levels had a significant decrease after 8 weeks of 
aerobic activity.The results of this research, was not 
consistent with study [21,22]. The results of this 
research, was consistent with study [17,25]. The type 
of test used, the age and gender of the subjects were 
probably the reason of the difference. CRP is 
produced by the liver in the acute infections. This 
protein is a criterion for evaluation of progression or 
severity of infectious diseases. CRP levels in severe 
and prolonged exercise can be increased 
considerably. Acute exercise is to increase the 
amount of CRP [33]. IL-6, IL-1, TNFα are involved 
in the acute phase response IL-6 is the stimulate of 
hepatic synthesis of CRP and IL-6 also increased 
after exercise, CRP also increased 100-fold [34]. 
Localized response to an infection or injury involves 
the production of cytokines that are released at the 
site of inflammation. Response to local inflammation 
is associated with a systemic response known as the 
acute phase response. This response involves the 
production of a large number of hepatocytes induced 
acute phase proteins such as CRP, alpha-2-
Macroglobulin α and transferrin. Level of physical 
fitness can also be an important factor in the 
alteration of CRP and therefore a lower level of 
intensity and duration of activity can induce acute 
phase response in non-athletes [35]. Regardless of 
the limitations of this study, including small sample 
size in each group, the lack of emotional control and 
anxiety during exercise and also reported lack of 
physical activity outside training period, the results 
of this study showed that regular aerobic exercise 
reduces levels of IL-6, CRP. Hence, recommended 
that this exercise is an effective low cost treatment of 
obese young men. Accordingly, obese young men are 
advised to perform regular aerobic activities. 
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