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 The main purpose of this study is to examine the effects of endurance training on the 

levels of reactive protein C (CRP) and fibrinogen plasma of middle-aged men. Thirty 

six volunteers attended to this study and among them twenty volunteers aged 40-50 
were selected, randomly divided into two groups and controlled under the endurance 

training. Basic information about height, weight, percentage of body fat and maximum 

oxygen consumption of examinees was measured. Also they went to the lab and blood 
samples were taken from them. Five ml blood was taken from each examinee's right 

hand vein, of which 2/5 ml was used to determine serum CRP and 2/5ml was used to 

determine fibrinogen plasma. After this step, the group started endurance training of 
three sessions per week for eight weeks. The program contained continuous running at 

60 to 70% of each examinee's maximum heart rate reserve; the duration of running in 

the first session was 15 minutes and one minute was added to it after per two sessions. 
The group went to the lab again 48 hours after the last training session and blood 

samples were taken from all of them. The testing of the study hypothesis indicated: 

Endurance training caused the meaningful decrease of middle-aged men serum CRP. 

Endurance training caused meaningful decrease of middle-aged men fibrinogen plasma. 
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INTRODUCTION 

 

 In spite of extensive efforts and significant reduction of cardiovascular diseases in recent decades, these 

diseases are still the major cause of death in men and women in the current industrial world, and are predicted to 

be the dominant disease of the year 2020. Atherosclerosis is the most important disease and a progressive one. 

Pathological changes of the disease begins in childhood and accesses in several phases at older ages. In the last 

decade, the idea of inflammatory aspects of atherogensis and the role of local and general inflammation and 

related problems was widely accepted [12, 16,3]. On the other hand, the level of inflammatory indices like 

serum CRP and fibrinogen plasma – in comparison with blood fats- attracted researcher's attentions as strong 

predictors of cardiovascular events [1]. Increase in the amounts of these markers, specially the CRP, raises the 

risk of cardiovascular diseases [2]. Most of the studies, have reported the direct relationship between 

inflammatory markers with particularly obesity [6], gender [11], and age. The beneficial effects of physical 

activity in the prevention and reduction of cardiovascular diseases have been shown in wide researches, but its 

mechanisms are not well determined. Hence, due to the role of inflammation in the pathogenesis of 

cardiovascular diseases, one of the mechanisms to reduce cardiovascular diseases could be the decrease of 

inflammation markers through exercise. Therefore, further studies seem to be essential in the field of sports 

sciences especially in exercise physiology and sports medicine. Results of some studies have shown that 

amounts of inflammatory markers – particularly CRP- increase after one session of exercise (marathon) [9] and 
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also intense anaerobic exercises[4]. Some studies reported that intense exercise lower the levels of in middle-

aged and older men.  

 On the other side, in most sectional studies an inverse relationship was reported between inflammatory 

markers (CRP and fibrinogen) and levels of cardio respiratory fitness in men and women [15,16].  However, 

some other studies indicated the lack of relationship between physical activity and fibrinogen [12]and CRP [13] 

levels. The results also suggest that some kind of physical activity is associated with the reduction of the 

inflammatory markers levels [8]. Aging and its consequences are of the major challenges of present day, 

especially in developing countries. Considering the high percentage of young people in Iran, problems related to 

the aging process are likely to be one of the major challenges and issues in future. One of the known diseases 

which mainly occur during adolescence and middle-age is cardiovascular disease and its issues. Atherosclerotic 

is the most important factor that causes the early onset of this fatal disease. In spite of extensive efforts in recent 

decades and the marked reduction of cardiovascular diseases, these diseases are still the leading cause of death 

in men and women in the current industrial world (6)  and are predicted to be the dominant disease of the year 

2020 [15].  Hence, one of the most serious problems that have concerned the world is, on one side, the costs of 

health care provision and maintenance of the elderly, and on the other side the medical expenses of 

cardiovascular diseases. Prediction of coronary heart disease is of great importance in the prevention of disease 

progression. This depends on the recognition of the effective factors in the incidence of this disorder. It is 

believed that risk factors for cardiovascular diseases introduced by Framingham Heart Institute do not work for 

identification of many individuals at risk [11,7,8,], therefore evaluation of a new indicator can help in diagnosis 

of individuals prone to premature atherosclerosis. In this case, most evidences support the relationship between 

inflammation markers and cardiovascular diseases [1,7,11]. Thus, most medical scientists and particularly sport 

researchers are trying to increase the useful lifetime of the people by providing practical strategies. Since much 

of the cardiovascular events are non-genetic and are related to the individuals' lifestyle, particularly to poor 

movement [6], and more energy consumption through physical activity is followed by the lower serum CRP [5], 

therefore any activity which would lead to inflammatory markers decrease, also leads to reduction of 

cardiovascular events [3]. 

 Yet, it is unclear whether different types of sports activities have different effects on inflammation markers, 

and if further studies confirmed that cardiovascular inflammatory markers are more associated with a certain 

type of exercise, it might be important for people who are at high risk of cardiovascular diseases. Since the 

reduction of inflammatory markers observed in sectional studies has not been analyzed due to a specific type of 

exercise, to determine the type of exercise and provide an appropriate model for members of the society can 

help to improve the health of the society, and as a result, solve social problems. On the other hand, due to the 

influence of various factors on these markers, it is necessary to conduct a controlled study to determine the net 

impact of the selected exercise. 

 For aging is associated with changes in different body systems, and increase of chronic inflammation along 

with the aging process are the independent risk factors for cardiovascular diseases, and due to the fact that most 

of the previous studies were of epidemiology and aftermath kind, so effects of different exercises, the 

relationship between their intensity and duration, and provided mechanisms for inflammatory markers are rarely 

taken into consideration. Accordingly, the determination of the type, intensity and duration of exercise on these 

markers in this people can have an important role in preventing disease progression. Therefore, this study seeks 

to answer this question: what is the effect of endurance training on the selected inflammatory markers of 

cardiovascular diseases (CRP and fibrinogen)? 

 

Research Methodology: 

 This research has been conducted on human subjects, and it is impossible to control all the influencing 

factors, therefore this is a quasi-experimental research. After interviewing volunteers participated in the study, 

twenty of them were selected and randomly divided into two groups under training and control. All participants 

completed medical history questionnaire and anthropometric and physiological measurements were performed 

on them one week before the start of the study. One day before the start of the program fasting blood samples 

were taken of participants in the lab. And then the group participated in the training programs of three sessions 

per week for eight weeks, with determined intensity and duration. After the training period, all tests were 

repeated under the same condition. The study population included men aged 40 to 50 years from Yasooj who 

didn't do regular exercise. To select the sample, after advertising in the local courier, about forty-three 

volunteers attended to participate in the research study, of which twenty-three volunteers were excluded because 

of illness, higher or lower age, smoking, taking regular medicine, having health problems, and mismatch of their 

time with the time of study. Then, the remaining twenty individuals were randomly assigned to two groups of 

endurance training (n = 10) and control group (10 cases).  
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Research Findings: 

1-3 Descriptive Findings of the Study: 

 In this section, according to information obtained from statistical analysis of research findings, descriptive 

characteristics of the groups in age, height, weight, body mass index, body fat percentage, body fat mass, 

maximal aerobic power, CRP and fibrinogen are presented in Tables 1 and 2. 
 

Table 1: Descriptive characteristic and some physiological, anthropometric and biochemical variables of the participants in the pre-test. 

group 

index 

control endurance 

Age (year) 49/45 ± 3/12 48/57 ± 3/36 

Height (cm) 172/20 ±  4/01 171/42 ± 3/89 

Weight (kg) 76/90 ± 5/25 76/20 ± 4/07 

body mass index (Kilograms by the square 

of height in meters) 

26/40 ± 2/28 25/96 ± 1/66 

body fat percentage (percentage) 24/90 ±  1/77 24/65 ±  2/88 

maximal aerobic power (mg/kg/min) 28/70 ± 3/25 27/25 ±  4/88 

CRP (mg/l) 4/37 ± 0/96 4/30 ± 1/28 

Fibrinogen (mg/dl) 343/50 ±  56/19 329/30 ±  57/67 

 

Table 2: Descriptive characteristic and some physiological, anthropometric and biochemical variables of the participants in the post-test. 

group 
index 

control endurance 

Age (year) 49/45 ± 3/12 48/57± 3/36 

Height (cm) 172/20 ± 4/01 171/43± 3/89 

Weight (kg) 77/10 ± 5/73 75/15 ± 4/99 

body mass index (Kilograms by the square 

of height in meters) 

 

26/48 ± 2/50 

 

25/60 ± 1/78 

body fat percentage (percentage) 25/10 ± 1/82 22/85 ± 2/26 

maximal aerobic power (mg/kg/min) 27/40 ± 3/24 32/10 ±4/62 

CRP (mg/l) 4/81 ± 0/67 3/39 ± 0/96 

Fibrinogen (mg/dl) 360/50 ± 51/69 248/20 ± 38/36 

 

Analytic Review of Research Findings: 

Testing of the First Hypothesis: 

 Null hypothesis: endurance training has no meaningful effect on serum CRP levels of middle-aged men. 

 Considering the P value equal to 0/01, the difference between pre-test and post-test measurements of CRP 

is meaningful in endurance group (0/05> P) (Table 4-3). So, the endurance training results a meaningful 

decrease of CRP of participants. 

 
Table 3: The dependant t-test   comparison between the pre-test and post-test CRP (mg / l) of endurance group. 

The value of P Degrees of 
freedom 

The value of t Standard 
deviation 

Average Statistical Indicators 
Variable 

 

0/01 

 

9 

 

2/91 

1/08 4/30 Pre-test CRP 

0/82 3/39 Post-test CRP 

 

Testing of the Second Hypothesis: 

 Null hypothesis: endurance training has no meaningful effect on plasma fibrinogen level of middle-aged 

men. 

 Considering the P value equal to 0/000, the difference between pre-test and post-test measurements of CRP 

is meaningful in endurance group (0/05> P) (Table 4-3). So, the endurance training results a meaningful 

decrease of plasma fibrinogen levels. 

 
Table 4: The dependant t-test   comparison between the pre-test and post-test fibrinogen (mg /d l) of endurance group. 

The value of P Degrees of 

freedom 
The value of t Standard 

deviation 
Average Statistical Indicators 

Variable 

0/000 9 4/52 52/57 239/30 Pre-test fibrinogen 
39/25 284/20 Post-test fibrinogen 

 

Testing of the Third Hypothesis: 

 Null hypothesis: there is no meaningful difference between CRP of endurance group and CRP of control 

group in post-test.  

 As a result of the P value equal to 0/000, null hypothesis is rejected and thus the difference between pre-test 

and post-test levels of CRP in endurance and control group is meaningful(0/05> P) (Table 5).  
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Table 5: The independent t-test   comparison between the CRP of the control group and endurance group in the post-test. 

The value of P Degrees of 
freedom 

The value of t Standard 
deviation 

Average Statistical Indicators 
Variable 

 

0/000 

 

18 

 

11/02 

1/01 4/81 Control CRP 
0/82 3/39 endurance CRP 

 

Testing of the Fourth Hypothesis: 

 Null hypothesis: there is no meaningful difference between fibrinogen of control and endurance group in 

post-test. 

 Due to the P-value of 0.000, thus Null hypothesis is rejected and the difference between fibrinogen levels in 

the control group and the endurance group is meaningful. (0/05> P) (Table 6). 
 

Table 6: The independent t-test   comparison between the fibrinogen levels of control group and endurance group in the post-test. 

The value of P Degrees of 

freedom 
The value of t Standard 

deviation 
Average Statistical Indicators 

Variable 

0/000 18 12/26 37/01 360/5 Control fibrinogen 
39/25 284/2 endurance fibrinogen 

 

Conclusion: 

 Currently, there are several potential mechanisms by which long-term exercise can alter the regulation of 

inflammation. The first mechanism is that exercise can reduce gene expression and serum levels of leukocyte 

adhesion molecules and, therefore, restrain the  reaction leads to increased monocyte adhesion of endothelial 

cells (this reaction can cause granulocyte macrophage-colony stimulating factor synthesis and eventually leads 

to cytokine production) [8]. The other mechanism is that exercise can lead to improved endothelial function by 

decreasing endothelial dysfunction factors (hypertension, diabetes, homocysteine levels, LDL-c, free radicals), 

and it can also improve endothelial function by increasing nitric oxide release. Thus, improved endothelial 

function reduces inflammation [3, 7, 11] and in general, exercise help to prevent endothelial damage and 

inflammation more efficiently [1, 8]. 

 Another mechanism is that exercise can also reduce proinflammatory cytokine production from 

mononuclear cells by strengthening the cardiovascular system, by increasing protein synthesis and production 

and release of miokin lead to reduction of cytokine gene expression in muscle tissue[10], or by reducing the 

daily instances of hypoxia (a proinflammatory cytokine gene expression stimulating by the production of free 

radicals) [11]. In the present study, the meaningful improvement of aerobic capacity of individuals (P </0/05), 

which represents a strengthening of the cardio respiratory system, was indicated.  

 Moreover, by increasing the sympathetic stimulation, cytokine release from adipose tissue increases, and it 

has been shown that physical activity decreases the sympathetic stimulation [14]. 

 In brief, this is probable that physical activity reduces inflammation directly by decreasing cytokine 

production from adipose tissue, muscle and mononuclear cells, and indirectly by increasing insulin sensitivity, 

improving endothelial function and weight loss. 

 The results showed that endurance training decreases inflammatory markers in middle-aged men. Thus, 

reduction of inflammatory markers with this type of exercise may lead to reduce the risk of subsequent 

cardiovascular events in middle-aged men. 

 

Suggestions: 

 There are many questions about the inflammatory markers that require further studies to illustrate the 

impact of various activities and sports better, and to make plans based on strong scientific evidences, in order to 

use these findings in society. The present study was conducted on healthy middle-aged men and good results 

were obtained. Now suggestions are: 

1. To conduct studies on various participants including older women, younger men and women, people with 

heart diseases and diabetes and determine the beneficial effects of exercise on acute phase proteins. 

2. To investigate the effects of this kind of exercise on other inflammatory markers such as tumor 

necrotizing factor-alpha and adhesion molecules, and also anti-inflammatory markers in adults, in order to 

show the beneficial effects of exercise on inflammatory markers as one of the mechanisms of cardiovascular 

disease prevention.  

3. To investigate the effects of endurance training in comparison with resistance training on inflammatory 

markers in middle-aged men. 

4. Since the use of antioxidant supplements, hormone therapy in postmenopausal women, BMI and diet is 

associated with inflammatory markers, examining these factors along with physical activity on inflammatory 

markers is an interesting topic for the researchers of physical education and sports science field. 
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