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 Introduction: The purpose of this research was the comparison of the level of some 
restrictive and nonrestrictive cytokines in men runners. Methodology: This study has been a 

post-in cadence causal applied research that its information has been collected in semi-

experimental methods. So in order to carry out the study among runner athletes and 
volunteer who were in the range of 18 to 23 years old, in athletic group 10 people by the 

distance less than 5000 M per week amateur runner height: 187.00 2 Ms, age: 21.4 3.02, 

BMI: 21.47 0.66), 10 of them by the distance up to 15000 M per week, (height: 176.2 3.15 
Ms, age: 22.5 2.83, BMI: 21.62 2.31) semi endurance runners 10 of them by the distance 

more than 21000 M per week, endurance runners (height: 172.6 3.92 Ms, age: 21.8 2.65, 

BMI: 21.59 2.56) and 10 of them in nonathletic group (control group) (height: 178.2 7.17 
Ms, age: 20.4 2.45, BMI: 23.68 2.26) were chosen and they completed personal 

specifications questionnaire, a short history of health, the amount of physical activity and 

using tobacco products. The experimental group included those runners who and at least 6 
months of regular aerobic exercise and the control group were people who did not have any 

sport experience. Blood samples for evaluating cited factors in Elisa method were taken 

from each 4 groups. Findings: In order to analyze the data, First by means of descriptive 
statistics, then by inferential statistics klomograph Smirnof and ANOVA test were 

performed. 

These results were achieved:                                                                                               
- There is a meaningful difference between the level of tests serum (p=0.0001). 

- There is not a meaningful difference between the level of tests serum (p=0.097). 

- There is a meaningful difference between level of tests serum (p=0.0001). 
- There is a meaningful difference the level of tests serum (p=0.0001). 

Conclusion: According ti this research, by considering the runners, exercise type, the levels 

of il-2, il-6 And il-10 were increased and the changes were meaningful, also the level of il-4 
changed that These alternations were not meaningful. 
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INTRODUCTION 

 

 Cytokines are very important in beginning and coordinating immune responses and they affect on all 

immune functions, also they influence the activity of the other body cells and tissues( for example, nervous cells 

and fibroblasts)[1]. These factors are messenger proteins, so that they transfer cells' messages after secretion 

from macrophages, monocytes and lymphocytes, it leads to stimulation, proliferation, the distinction of various 

immune cells and adjusting immune responses so the change of density of some cytokines leads to changes in 

some of their related diseases. Non-restrictive cytokines by producing IL-2, IL-4 have a non-restrictive 

prefabricated role. Meanwhile non-restrictive cytokines by the production of IL-6, IL-10 have a restrictive 

effect. Releasing cytokines during and after sport might be a protective mechanism for confrontation with 

common controlling against immune responses after sport so it would restrict the tissue injuries derived from 

poisonous molecules and free radicals of active notrophils[1]. 

 More researchers are looking for this response that aerobic exercises stimulate which kind of macrophage 

cells and this relation would alter restrictive and non-restrictive cytokines to which side, it means that weather 

this would cause the strength or the weakness of inherent immune system or change the acquired system. As the 

previous searches stated that intense exercises cause superficial alternations on some anti-inflammatory 

cytokines such as TNF-α, IL-6 and IL-10 in which if these happened changes might alter the relation of 
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restrictive/no-restrictive cytokines [2]. This matter has been more reported about the athletes who perform 

intense sport. 

 The impact of sports on the fore-inflammatory factors like IL-2, IL-4, INF-γ has been studied in some 

researches that any change in these indicators would alter the relation of non-restrictive/restrictive cytokines to 

non-restrictive ones. If this relation goes to restrictive cytokines that would improve and strengthen the inherent 

immune system and vise versa if this relation goes to non-restrictive cytokines this state would improve or 

strengthen the special immune system[3]. 

 Interleukin-2 includes regulating effects on body cells especially immune cells. Changes in plasma density 

or the number of its receivers might indicate the change in IL-2 production. One clear drop in Interlokin-2 

production occurs immediately after short-term maximum sport that might show a decrease of lymphocytes 

power in response to the external factors and the reason is related to the decrease of lymphocytes proliferation 

response after intense sport [4]. 

  IL-4 is an important cytokine that plays a key role in cytokine net and in evolution of restrictive/non-

restrictive cytokines. It is produced by supplementary T cells and may be produced by mast cells and basophils 

in response to early required immunity [5]. 

 Totally previous studies have indicated that sport and physical activity, particularly a regular endurance 

exercise affect various factors of immune system. This effect is clear either in performance or in number of 

components of immune system [6]. IL-6 is one of the cytokines in which today most studies are about its 

changes after exercise. In comparison to the groups of athletes after sport, the basic amount of this factor would 

change on the basis of sport type. Many surveys have shown that an increase in IL-6 is something more than a 

tissue injury and this might be a physiological response to sport and its increase in muscles during sport have 

been proved so that its increase in the body during sport is the result of liver or macrophages productions. It 

seems that the increase of IL-6 associated with IL-10 and IL-1 ran cause cortisone increase and response 

deviation toward restrictive cytokines but contrary to long-term and intensive sports, the most studies point out 

the strength of non-restrictive cytokines in moderate and light exercises [7]. 

 Immunologic studies have indicated that this factor is in restrictive cytokine groups and its increase causes 

response deviation toward restrictive cytokines. According to the other researches, there is a straight relation 

between body fitness and IL-10and also its increase in the body has been proved during sport. Most studies have 

shown that IL-10 would be increased more in high intense and long-term sports. 

 Therefore by considering these studies in the field of immune system and its influence from various sport 

exercises that result from a decrease in distribution of infections within medium physical activities and a 

decrease in temporary immunity function in tense and long-term sports since releasing common factors of 

immune system    (cytokines) during and after sport might be a protective mechanism for confronting with 

common control for immune responses after sport or many proteins of serious phase which are released in 

response to the increase of the level of these factors and they are controllers of free radicals and restrict tissue 

wastes resulting from poisonous molecules and free radicals of active neutrophils, these issues make clear the 

necessity of the plan performance that by considering the effect of type, time and the distance of the exercise 

performance and the level of these factors, we can introduce the exercises which are more useful and less 

harmful for athletes. 

 

METHODS AND MATERIALS 

 

 This study has been a post-in cadence causal applied research that its information has been collected in 

semi-experimental methods. Its statistic population included runners of Baghebanbashi club in the city of 

Mashhad. The total samples involved 40 people including 10 runners by the distance less than 5000 meter per 

week,10 runners  by the distance up to 15000 meter per week, and10 runners by the distance more than 21000 

meter per week also 10 people were controlled-group that did not have activity and were selected from statistic 

population voluntary and randomly. Experimental group had aerobic exercises for at least 6 months during 3 to 

6 days in a week. Their exercise lasted one hour and a half up to 2 hours in a moderate and more speed, so most 

of them were professional athletes. 

 The standard kit of Bay Mode Company was applied in Eliza method for chemical analyzing and measuring 

interleukin levels of 2, 4, 6 and 10 of serum. klomograph smirnof  test was used to determine the normality of 

factors and ANOVA was applied to test the study hypotheses. It must be stated that a meaningful level almost 

α<0.05 was considered in all statistical analyses. In addition software Spss/pc++ (Ver160) was used for 

analyzing. 

 

3. Results: 

 Klomograph smirnof  test indicated the normality of the stated factors. The mean of levels has been showed 

in table 1. 
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Table 1: Describing statistics of the study levels. 

Group-factor(ng/ml) mean ng/ml Standard deviation 

controlled-2 -IL 20.94 1.29 

Runner more than 21000m-2 -IL 29.12 0.61 

Runner up to 15000m-2 -IL 28.58 1.06 

Runner less than 5000m-2 -IL 21.58 1.16 

Controlled- 4 -IL 12.36 1.6 

Runner more than  21000m-4 -IL 13.08 1.14 

Runner up to 15000m-4 -IL 13.54 1.13 

Runner less than 5000m-4 -IL 13.42 1.00 

Controlled-IL-6 4.08 0.90 

Runner more than 21000m- IL-6 9.33 1.35 

Runner up to 15000m-IL-6 5.33 0.68 

Runner less than 5000m- IL-6 4.67 0.83 

Controlled- IL-10 4.43 1.32 

Runner more than 21000m- IL-10 11.43 1.06 

Runner up to 15000m- IL-10 11.59 0.90 

Runner less than 5000m- IL-10 8.74 1.16 

 

 Since experimental groups in various groups are homogenous in IL-2 serum (meaningful level 0.154), level 

IL-4 serum (meaningful level 0.966), level IL-6 serum (meaningful level 0.343) and in level IL-10 serum 

(meaningful level 0.060), it can be said that there is not a meaningful difference in test of the comparison 

between the variances of serum level in factors of experimental group. (table 2) 

 
Table 2: The results of homogeneity test of variances for serum level in study factors. 

Factor Levene statistics (levene) Meaningful level 

IL-2 1.85 0.154 

4 -IL 0.089 0.966 

6 -IL 1.149 0.343 

10 -IL 2.706 0.060 

 
Table 3: The results of the test equaling of means for serum level of factors. 

Factor statistics F Meaningful level 

IL-2 169.5 0.0001 

4 -IL 2.272 0.097 

6 -IL 59.01 0.0001 

10 -IL 88.394 0.0001 

 

 But the achieved results from table 3 points out that there is a meaningful difference between the means of 

serum IL-2 level, serum IL-6 level and serum IL-10 level of experimental group. (P-value<0.05) as a result, we 

are looking for the differences and since the homogeneity hypothesis of variances was accepted, we apply the 

pursuit test LSD( table 4) to study the difference of the studied group. On the other hand, the achieved results 

from table 3 show that there is not a meaningful difference between the means of serum IL-4 level in 

experimental group. (P-value>0.05) 

 
Table 4: Recording of the results of pursuit test LSD for alternations of serum level of factors in the studied groups. 

group                         factor Groups Meaningful level 

IL-2/(controlled) Runner more than 21000m 0.0001 

Runner up to15000m 0.0001 

Runner less than 5ooom 0.188 

Runner more than 21000m))IL-2/ Controlled 0.0001 

Runner up to 15000m 0.266 

Runner less than 5000m 0.0001 

Runner up to15000m))IL-2/ Controlled 0.0001 

Runner more than 21000m 0.266 

Runner less than 5000m 0.0001 

Runner less than 5000m)) Il-2/ Controlled 0.188 

Runner more than 21000m 0.0001 

Runner up to 15000m 0.0001 

IL-6/controlled Runner more than 21000m 0.0001 

Runner up to 15000m 0.007 

Runner less than5000m 0.185 

Runner more than 21000m))IL-6/ Controlled 0.0001 

Runner up to 15000m 0.0001 

Runner less than 5000m 0.0001 

Runner up to 15000m))IL-6/ Controlled 0.007 

Runner more than 21000m 0.0001 

Runner 5000m 0.140 

Runner less than 5000m))Il-6/ Controlled 0.185 
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Runner more than 21000m 0.0001 

Runner up to 15000m 0.140 

IL-10 /controlled Runner more than 21000m 0.0001 

Runner up to 15000m 0.0001 

Runner less than 5000m 0.0001 

Runner more than 21000m))IL-10/ Controlled 0.0001 

Runner up to 15000m 0.752 

Runner less than 5000m 0.0001 

Runner up to 15000))IL-10/ Controlled 0.0001 

Runner more than 21000m 0.752 

Runner less than 5000m 0.0001 

Runner less than 5000))Il-10/ Controlled 0.0001 

Runner more than 21000m 0.0001 

Runner up to 15000m 0.0001 

 

4. Discussion: 

 This paper has been carried out by considering available facilities and previous studies on the basis of the 

study in restrictive /non-restrictive cytokines in men runners. The achieved results from the study indicates that 

there is a meaningful difference between the means of serum IL-2 level and serum IL-10 level, on the other 

hand there is not a meaningful difference between the means of  serum IL-4 level. Many studies show that 

exercising accompanies by releasing fore-inflammatory cytokines IL-2 and IL-4 and restrictive cytokines IL-6 

and IL-10, in addition, it increases the level of releasing hormone of cactolamines and cortisone [8,9]. Of course 

the time of this increase and their achievement to the basic level in all of them is not the same [10]. 

 Interleukine-2 has the coordinating effects on the most body cells especially immune cells. The functions of 

IL-2 include: simulating the proliferation and distinction of B, T cells increasing the activity of killing 

lymphocytes cells by NK and T, activating monocyte macrophages and releasing other cytokines like TNF and 

IFN. The alternations of density in plasma, or the number of its receivers might indicate the change in IL-2 

production. IL-2 stimulates many actions of immune cells functions by inflammatory cells and activated cells of 

produced TCD4. Meanwhile serious changes in the number of TCD4 cells and their relation would explain some 

of the reduction in IL-2 production after sport, but we cannot justify all observed alternations in all 

circumstances by this method. An obvious drop in production of Interleukine-2 occurs immediately after short-

time maximum exercises that it might show the reduction of lymphocytes power in response to external factors 

and its reason is related to the reduction proliferation response of lymphocytes that is observed after intense 

sport. 

 Kohut and his colleagues observed a meaningful increase in IL-2 density of old and young people after 8 

weeks by increasing activity [11]. Kiecolt and his colleagues watched in a study about 32 old men and women 

by performing running exercises from less intense up to moderate, there was a reduction of density in 

Interleukine-2 serum. [12] On the other hand, Nova and his colleagues studied the impact of 12 weeks 

endurance exercising in male football players by a moderate intensity, so they did not see any change in 

secretion IL-2 [13]. 

 Akbarpour and his colleagues studied the effect of 6 months aerobic exercise in a moderate intensity on 

Interleukine-2 receiver and Il-2 serum level in males [14]. They got to this end that increasing Interleukine-2 

receiver and IL-2 density is a delaying process in a way that it does not show a meaningful increase during this 

period o time. Of course a short-time reduction in IL-2 density after exercising might be because of the 

simultaneous increase of active lymphocytes and expressing IL-2 receiver that it causes more withdrawing of 

IL-2 from blood. 

 IL-4 is an important restrictive cytokine that it has a key role in cytokine net and in evolution of 

restrictive/non-restrictive cytokines, moreover it is produced by supplementary T cells and may be in early 

acquired immune response by Mastcells and Bazophils. Also it is introduced in low levels of MRNA by a short 

semi-lifetime like other cytokines. Immune body system participates in many activities involving inflammatory 

activities. The base of these activities accompanies cytokines production such as IL-4 and a change in 

lymphocytes cells in relation to CD4 and CD8. The natural amount of the proportion in CD4/CD8 has a relation 

to age and it is changeable from 1/5 up to 2/5. The cell external pathogens produce the response of Homoral 

immune system, also it leads to the distinction of T lymphocytes and Interleukine-4 production [15]. Generally 

past studies have shown that exercise and physical activity particularly regular endurance exercise or sport 

would affect various factors of immune system. This effect is clear not only in performance improvement but 

also in the number of the immune system components [6]. 

 The results of the present study did not show a meaningful alternation at the level of this indicator between 

experimental groups. Past studies also have had contradictory results and have been very limited about this 

factor and its impressionability from sport. For instance Zaldivar studied the formation of restrictive and 

inflammatory cytokines and the factor of growth hormone in response to sport. In this study, 11 health men in 

age 18-30 rode a bicycle for 30 minutes and the blood sample was taken before and immediately at the end of 
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exercise also 60 minutes after recovery. Then non-restrictive factors (IL-1β, TNFα, IFN-γ, and IL-2) and 

restrictive factors of cytokines (IL-6, IL-10, IL-4) and the growth factor hormone were measured. His findings 

indicated a meaningful increase in supplementary cells of T, TNFα, IL-6, and IL-4 [16]. 

 In a research on girl runners Eliakim did not observe a difference in response to IL-10, IL-4 inflammatory 

cytokines after 20 minutes high intense exercising [17]. On the other hand, Tounto carried out a study by 8 

weeks swimming exercise regularly on athletes that the blood sample was taken from experimental groups in the 

last week in which there was an extra increase in IL-4, IL-10 plasma density and other anti-inflammatory 

cytokines [18]. Olson studied the effect of physical activity on the Interlokine-6 density and necrosis factor of 

tumor α and Interlokine-4. In this study 10 non-athlete health men took under an exercise by intense in 60-65 

percent of maximum used oxygen in 3 hour. The results of measurements indicated that the density of these 

cytokines in 2 hours after an exercise has been high and this density increase was lasted 24 hours after that. This 

researcher stated that the alternations of catcol amine in interaction between lymphocytes and Andotlial cells of 

blood vessels cause to increase available amounts cytokines of blood circulation. On the other hand, the other 

inflammatory feature of this almost intense exercise also could be considered as one of the other increasing 

reasons in these factors [19]. 

 One of the cytokines that today many studies have been done about its alternations after exercise is IL-6 in 

which in comparison with athletic groups after sport exercising, the basic amount of this factor would change 

according to the type of exercise. The expression of this gene is increased fast during sport and in the condition 

of reducing the amount of muscle gelicogen stores, this increase becomes more. Many studies have shown that 

the increase of IL-6 is more than a tissue injury and it might be a physiologic reaction to sport and its increase in 

muscles during sport has been proved in a way that its increase in the body during exercise is due to liver 

productions or macrophages. It seems IL-6 increase with IL-10 and IL-1 cause to increase cortisone and 

deviate the response toward restrictive cytokines that one of its clashing factors is the response of non-restrictive 

cytokines against viral infections thus the circumstances get ready for the appearance of infections. But contrary 

to long-time and intense sports, the most studies point out the strength of no-restrictive cytokines in medium and 

light sports. In this study the level of IL-6in running groups was meaningful difference. The more, the distance 

of running and higher the intensity of sport, the amount of this factor increases more. This matter can be related 

to the cytokine role in immune system and the increase of macrophages in inflammatory time. In a study, 

Woods and his colleagues studied the effect of 6 months light aerobic exercises on the function of immune 

system and the changes of some cytokines. They reached to this result that Interleukine-6 would be decreased a 

little after 6 months light exercise on treadmill, while there was not any meaningful change [20]. 

 Nieman examined the effect of 30 minutes walking on immune response. He obtained these results that 

Interleukine-6 of monocytes cells and NK cells in exercising group were less than non-exercising ones and the 

difference between two groups was meaningful [21]. Smith and his colleagues studied the effect of medium 

exercise on 6 practiced male. They achieved to these results that the amount of IL-6 decreased 60 percent and 

nom-inflammatory cytokine (IL-10) increased 95 percent. On the other hand, Starkie examined the effect of 90 

minutes exercising by 70 percent VO2max intensity in 7 healthy male. He concluded that TNF and IL-6 

density indicated no meaningful increase [22]. Lira observed no change in plasma density of IL-6 and IL-1B 

after two weeks aerobic and resisting exercise by medium intensity in non-practiced people [23]. 

 One of the other indicators was IL-10. Immunologic studies have shown that this factor is in cytokines 

group and its increase causes the deviation of response toward restrictive cytokines. According to the other 

researches, there is a direct relation between physical fitness and IL-10 and also its increase in the body has been 

proved during sport. Most studies have indicated that IL-10 will be increased in high intense and long-time 

exercises. In this research, IL-10 level had a meaningful increase in all groups of athletes in relation to non-

athletes (controlled group), whatever the exercises are longer and in a higher intensity, the level of this factor 

would have an impressive increase. Shojaei examined the effect of aerobic exercises on some factors of immune 

system in healthy athletic undergraduate male in which the results of the study indicated that the plasma of IL-

10, IL-6, CRP and total number of lecocytes increased impressively and there was a meaningful difference [24]. 

jankord and his colleagues examined the effect of a regular and long –time physical activity on the levels of IL-

10 and IL-6 serum between healthy and middle-aged people in which obtained results showed that the increase 

of IL-10 density and there were meaningful changes[25]. Agha Alinezhad investigated IL-6, IL-8 and IL-10 

factors after extroverted sport and recovery in two groups of active and passive recovery in which he deduced 

that all expressed indicators increased after an intense sport but only IL-10 in active recovery was decreased in 

comparison with before exercise and this difference was meaningful in two groups [6]. Frank Zaldivar studied 

the effect of almost 30 minutes strong exercise on 11 young athletic male on the indicators of IL, IFN, IL-10 

and IL-6, so IL-10 increased a bit but the alternation was not meaningful. The reasons those can be said about 

the lack of harmony in the result are the primary state of experimental groups, age, sex, the intensity of exercise, 

sport record, type of exercise and the length of exercises. In addition to the most accomplished researches were 

looking for measuring the effect of sport exercises on these factors but the present study has embarked to the 

comparison between sport activities by various distances and intensities on these factors[16]. 
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5. Conclusion: 

 Bearing in mind that there is the effect of sport exercises and cytokines in domestic and foreign literature, 

this study shows that sport activities by various intensities cause to the fluctuations in all immune factors of 

measured restrictive and non-restrictive cytokines, also, to a high extent, past studies confirm the results of the 

present study. According to the previous reports, medium exercises because to alter the balance of non-

restrictive/restrictive cytokines toward non-restrictive ones, but intense exercises change this balance in favor of 

restrictive cytokines. IL-10 and IL-10 and IL-6 also response shifting factors toward restrictive cytokines, IL-2 

and IL-4 also are response shifting factors toward non-restrictive factors, then maybe we can achieve to this 

important result that exercises by suitable intensities cause improvement and strength of special immune system 

in athletes in comparison to non-athletes. By considering that the results of this study indicate that low intense 

exercises to medium ones cause to decrease some factors of inflammatory immune and at the same relation 

whatever the intensity of exercises become more, so some of these factors increase, but you should bear in mind 

that there was no difference in IL-4 level in experimental groups. 
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