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Abstract 
 

Introduction: It is widely accepted that low grade systemic inflammation plays a key 

role in obesity and related diseases and metabolic syndrome. The objective of this work 

was to evaluate the effect of aerobic training intervention on CRP and IL-10 in adult obese 

females. 

Methods: Thirty adult obese women (30≤BMI≤36) aged 30 to 40 years were 

randomly assigned to exercise (3 months aerobic training, 3 time per week at 60-75% of 

maximum heart rate, n=15) and control (no training, n=15). At baseline and after 3 

months, anthropometrical indexes as well fasting serum IL-10 and CRP were assessed in 

2 groups. Inter and intra-group changes were analyzed by independent and paired sample 

T test. P<0.05 was considered statistically signigcant. 

Results: After the 3 months of aerobic intervention, a significant decrease were observed in 

BMI, abdominal circumference, body weight, body fat (%) and visceral fat of exercise 

subjects (P<0.05). No significant difference was found in all variables between 2 groups at 

baseline (P>0.05). Aerobic intervention resulted in significant increase in serum IL-10 

(from 14.79±3.04 to 17.79±3 pg/ml, P=0.001) and decrease in CRP (from 5670±1971 to 

3848±1092 ng/ml, P=0.002). All variables remained no change in control subjects 

(P>0.05). 

Conclusion: With emphasis on IL-10 and CRP, long-term aerobic training can be 

considered as a anti-inflammatory treatment in sedentary obese females. 
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Introduction: 

Epidemiological observations have revealed that 

obesity or increased body fat levels pave the way 

for most chronic diseases, including type-2 diabetes 

and respiratory, cardiovascular, or other chronic 

diseases (1). Obesity, on the one hand, causes some 

chronic diseases due to an increase in body fat 

levels and cardiovascular risk factors and on the 

other hand, due to a disorder in the secretion of 

some inflammatory and anti-inflammatory 

cytokines. Increasing of the levels of fatty tissue in 

obese people has been introduced to be responsible 

for higher secretion of inflammatory cytokines such 

as TNF-α, IL-6, and CRP (2) and the reduction of 
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the levels of anti-inflammatory cytokines such as 

adiponectin and interleukin 10 (IL-10) (3). Among 

them, C-reactive protein is also a sensitive marker 

for systemic inflammation, the increase of which is 

associated with the risk of cardiovascular diseases, 

myocardial infarction, ischemic attacks, and 

peripheral vascular diseases in both men and 

women (4). Scientific sources refer to it as a new 

risk factor for atherosclerosis (4). There is 

considerable evidence that an increase in CRP is 

associated with lower IL-10. So, increased serum 

CRP inhibits IL-10 secretion from macrophages 

(5). It was reported that CRP, by decreasing IL-10 

alters the antiinflammatory/proinflammatory 

balance, accentuating inflammation, which is 

pivotal in atherothrombosis or other obesity related 

diseases (3,5). 

Clinical studies have highlighted the increase in 

its systemic levels in both obese men and women 

compared to those with normal weight (6). 

Interleukin 10 is also a polyotropic anti-

inflammatory cytokine which is mainly derived 

from T cells and macrophages in the bone marrow; 

however, increase in the levels of visceral fat also 

contributes significantly to the reduction of blood 

circulation levels in this anti-inflammatory cytokine 

(7). Hence, it can be concluded that body fat levels, 

especially visceral fat in obese people, are the main 

sources of IL-10 secretion (7). Similar to other anti-

inflammatory cytokines such as adiponectin, IL-10 

has also protective effects against atherogenic 

conditions due to its anti-inflammatory properties 

(3,7). 

In general, the literature approves an increase in 

the prevalence of type-2 diabetes, insulin resistance 

syndrome, and cardiovascular diseases in obese 

people (1). On the other hand, obesity, along with 

inactivity, leads to an increase in the severity of the 

so-called diseases, which is also, somehow, rooted 

in the inflammatory profile (8). In this regard, in 

addition to obesity, inactivity and lack of 

participation in exercise programs have also been 

introduced as predictors of CRP increase (9). 

Hence, the development of pharmaceutical and 

non-pharmaceutical solutions and therapies such as 

modification of lifestyle including applying an 

appropriate diet and participation in suitable training 

programs are of special importance to improve the 

balance of inflammatory profile although each 

depending on the type of intervention has different 

and contradictory effects.  

In a study, short-term training exercises for 2 

weeks in 6 HIIT practice sessions did not 

significantly change inflammatory cytokines TNF-a 

and IL-6, and IL-10 as an anti-inflammatory 

cytokine in obese men (10). On the other hand, 

some studies have reported the improvement of 

cytokines in response to relatively long-term 

training program such as 14-week aerobic training 

on obese mice (11). However, in a study, no 

change was observed in cytokines following long-

term training sessions such as 14 months of exercise 

training (12). There are also studies that have 

attributed improvement of inflammation profile in 

acute response to exercise activities to the 

improvement of anti-inflammatory cytokines not 

inflammatory cytokines. In some studies, though 

there were no changes in some inflammatory 

mediators such as CRP and TNF-α, a significant 

increase was reported in anti-inflammatory 

cytokines such as IL-10 (13,14). However, in the 

study by Phillips et al (2012), 12 weeks of 

resistance training led to a significant reduction in 

CRP as an inflammatory cytokine, without any 

changes in IL-10 as an anti-inflammatory cytokine 

(15). In this area, some previous studies have 

suggested that a minimum weight loss of 5% is 

required to improve adipocytokines profile that may 

be linked to reductions in metabolic disease risk in 

this population (16). It was also reported that 

adipocytokines is not modified after exercise that 

generates an energy expenditure lower than 800 

kcal (17). 

Given these contradictory findings, an overall 

conclusion is somewhat difficult and controversial 

regarding the pattern of the effect of concurrent 

training program on inflammatory and anti-

inflammatory cytokines. Despite the so-called 

contradictory evidence, studies in this area are less 

common on obese women. Hence, the present 

study was set to measure the effect of 12 weeks of 

aerobic training on CRP serum levels as an 

inflammatory mediator and IL-10 as an anti-

inflammatory cytokine in inactive adult obese 

women. 
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Methods: 

In this semi-experimental study, thirty 

premenopausal obese women (30≤BMI≤36) aged 

30 to 40 years were randomly assigned to exercise 

(3 months aerobic training, n=15) and control (no 

training, n=15). The study was conducted with the 

approval of the Ethics Committee of Islamic Azad 

University, Iran. The experimental protocol and 

potential risks of the study were explained to each 

subject both verbally and in writing before their 

informed consent was obtained for participation.  

Inclusion criteria for the test group were: 

healthy and obesity (30≤BMI≤36). Participants 

were non-athletes, non-smokers and non-alcoholics. 

Neither the control nor experimental subjects had 

participated in regular exercise for the preceding 6 

months, nor did all subjects have stable body 

weight. Any woman who was pregnant, planning a 

pregnancy, or reported a history of eating disorders 

was excluded from enrollment. Persons with a 

known diagnosis of previous coronary cardiac 

disease, chronic airway disease, and impaired 

hepatic dysfunction, diabetic and presence of any 

acute disease and having symptoms that may be 

indicative of ischemia in electrocardiography were 

excluded. 

Anthropometric measurements were taken of all 

study participants before breakfast, with the subject 

wearing light clothing without shoes in the 

physiology laboratory. Height was measured 

without shoes on standing while the shoulders were 

tangent with the wall. Body weight was measured 

on the same day to the nearest 0.1 kg. Obesity was 

measured by body mass index (BMI). Body mass 

index (BMI) was calculated by dividing body mass 

(kg) by height in meters squared (m2). Abdominal 

obesity was determined as waist circumference 

measured in a standing position. Hip girth was 

measured at the level of the greatest protrusion of 

the gluteal muscles with underwear. Visceral fat 

and body fat percentage was determined using body 

composition monitor (OMRON-BF-504, Finland). 

Abdominal circumference and hip circumference 

were measured in the most condensed part using a 

non-elastic cloth meter.  

All subjects exercise group participated in an 

aerobic exercise training intervention of 12 weeks in 

duration consisting of three sessions of running 

without any dietary intervention (18). Each exercise 

session started with warm-up (10 min), main 

exercise and cooling down (5-10 min). Main 

exercise in each session was 30-45 min running on 

at a work intensity of 60-75% HRmax. The first 

two weeks at 60-65 % of HRmax, Third and fourth 

week at 65-70% of HRmax, Fifth and sixth week at 

70-75% of HRmax. After that, the subject 

continued aerobic exercise for 6 weeks until the 

twelfth week at 70-75 % of HRmax. Heart rate in 

each session was controlled by polar telemetry. The 

heart rate, used to calculate the intensity of exercise, 

was determined by counting heart beats by polar 

telemetry. Control subjects were instructed to 

maintain their habitual activities. Participants were 

instructed to maintain their usual diet throughout the 

duration of the study.  

Pre and post training (48 h after lasted exercise 

session) of fasting blood samples were collected for 

measure biochemical markers. Subjects were asked 

to avoid doing any heavy physical activity for 48 

hours before blood sampling. Blood was obtained 

after an overnight fat between the hours of 8 to 9 

am. After sampling in ETDA- or serum-tubes, 

blood was immediately chilled on ice, centrifuged 

and aliquots stored at -70°C until biochemical 

analyses were performed. Serum used to 

determined CRP (Diagnostics Biochem Canada Inc. 

Hs-CRP) and IL-10 (Biovendor, Austria) by 

ELISA method. The sensitivity of the CRP assay 

was 10 ng/mL. Intra and inter-assay coefficients of 

variation were 15.2 and 9.9%, respectively for 

CRP. The sensitivity of the IL-10 assay was 1.0 

Pg/mL. Intra and inter-assay coefficients of 

variation were 3.2 and 5.6%, respectively for IL-

10. 

All statistical analyses were performed through 

the use of a statistical software package (SPSS, 

Version 15.0, SPSS Inc., IL, USA). Normal 

distribution of data was analyzed by the 

Kolmogorov-Smirnov normality test. The 

comparisons between the measurements of the 

parametric parameters were determined by paired 

and unpaired samples t test. To determine the effect 

of aerobic training on various parameters (IL-10, 

CRP and Anthropometrical markers), the delta 

values between pre and post training of each 

variable were compared by independent T test. 

Paired t test was used to determine the mean 

differences between pre and post-training values 
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(intra-group change) on all variables. P-value of 

<0.05 was accepted signigcant in a two-tailed test. 

 

Results: 

Baseline and post training of anthropometrical 

indexes of two groups are shown in Table 1. All 

variables represent by mean and standard deviation. 

Independent t-tst used to compare anthropometrical 

indexes between 2 groups at baseline (pre training) 

as well post-training. No baseline differences were 

found between groups for any anthropometrical 

markers. In contrast, significant difference was 

observed between 2 groups with regard to each 

anthropometrical marker at post-training (Table 1).    

On the other hand, data of intra-group changes 

by paired sample T test showed that aerobic training 

induced significant decrease in body weight (Fig 1), 

Body fat percentage (Fig 2) and the other 

anthropometrical markers compared to pre-training 

in exercise group (P<0.05), but these variables 

remained no training in control subjects (P>0.05) 

(Table 1). 

 

 
 

Figure 1. Pre and post training of body weight of 2 

groups. Aerobic intervention resulted in significant 

decrease in body weight in exercise group. 

 

 

 
 

Figure 2. Pre and post training of body fat percentage 

of 2 groups. Aerobic intervention resulted in 

significant decrease in body fat percentage in exercise 

group. 

 

 
Table 1. Mean and SD of anthropometrical indexes before and at the end of study of the subjects 

Variables 
Pre-training (n=15) Post-training (n=15) 

Control Exercise Sig Control Exercise Sig 

Weight (kg) 
83.47 ± 5.40 83.3 ± 6.87 0.311 83.31 ± 5.37 80.08 ± 6.41 * 0.014 

AC (cm) 
113 ± 3.97 112 ± 5.24 0.236 113 ± 4.25 106 ± 5.66 * 0.028 

HC (cm) 
117 ± 3.42 115 ± 5.73 0.623 116 ± 3.81 109 ± 5.41 * 0.033 

BMI (kg/m2) 
32.07 ± 1.33 32.03 ± 1.26 0.351 32.01 ± 1.30 30.8 ± 1.19 * 0.022 

Body fat (%) 
45.39 ± 1.64 45.04 ± 1.96 0.452 45.08 ± 2.37 40.66 ± 1.42 * 0.011 

Visceral fat 
8.47 ± 0.74 8.6 ± 0.91 0.512 8.27 ± 0.88 7.27 ± 0.45 * 0.015 

AC: Abdominal Circumference;  HC: Hip Circumference; BMI: Body Mass Index 

* represent significant differences with pre-training of exercise group (P<0.05) 

 

As mentioned above, the main aims of present 

study was to assess the effect of 3 months aerobic 

intervention on CRP and IL-10 as inflammatory 

and anti-inflammatory cytokines in obese women. 

Baseline and post training cytokine levels of 2 

groups are summarized in Table 2. Based on data 

of independent t-test, significant differences were 

not found between 2 groups with regard to serum 

CRP and IL-10 at baseline. But, serum CRP levels 

were lower in exercise group than in control 

subjects after training program.  
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Table 2. Mean and SD of clinical markers before and at the end of study of the subjects 

Variables 
Pre-training (n=15) Post-training (n=15) 

Control Exercise Sig Control Exercise Sig 

Weight (kg) 14.83 ± 2.27 14.79 ± 3.04 0.968 15.03 ± 2.24 17.79 ± 3 * 0.014 

AC (cm) 5495 ± 1950 5760 ± 1971 0.714 5609 ± 1741 3848 ± 1950 * 0.021 

* represent significant differences with pre-training of exercise group (P<0.05) 

 

In addition, a significant higher were observed 

in exercise than control subjects after aerobic 

training program (Table2). 

Compared to pre-training, the CRP levels 

decreased significantly after aerobic training in 

exercise group (P=0.002, Figure 3). Aerobic 

training also induced significant increase in IL-10 

compared to pre-training in exercise group 

(P=0.001, Figure 4). But these variables remained 

unchanged in control subjects (P>0.05) (data by 

Paired t-test). 

 

 
 

Figure 3. Pre and post training of serum 

CRP of 2 groups. Aerobic intervention 

resulted in significant decrease in CRP in 

exercise group 

 

 
 

Figure 4. Pre and post training of serum IL-10 of 2 

groups. Aerobic intervention resulted in significant 

increase IL-10 in exercise group. 

Conclusion: 

The findings of this study confirmed the anti-

inflammatory effect of aerobic trainings on the 

presence of obesity. That is to say, 12 weeks of 

aerobic training led to a significant increase in IL-10 

as an anti-inflammatory cytokine in obese women. 

On the other hand, aerobic intervention led to a 

significant decrease in serum CRP as one of the 

most effective inflammatory mediators in the obese 

women who had an inactive lifestyle. These 

findings are in line with some previous studies and 

contradict some others. 

Phillips et al (2012) reported that 12 weeks of 

resistance training did not lead to a change in levels 

of IL-10 in obese women (15). Legat et al. also 

reported that 2 weeks of exercise training in 6 HIIT 

sessions did not lead to a change in levels of IL-10 

and some inflammatory cytokines such as IL-6 and 

TNF-α, as well as insulin sensitivity in obese men 

(10). On the other hand, in line with the findings of 

the present study, Kadoglou et al (2012) indicted 

that long-term endurance training led to a significant 

increase in IL-10 along with a decrease in serum 

leptin levels in laboratory mice (19). In the study by 

Colombo et al (2013), also, 12 weeks of moderate 

intensity aerobic training in three 40- to 50-minute 

sessions led to a decrease in serum CRP levels and 

IL-8 as another anti-inflammatory cytokine and 

HDL in patients with metabolic syndrome, though 

levels of TG, TC, and LDL did not change 

significantly (20). Moreover, in the study by Rosety 

et al (2013), 12 weeks of aerobic training, reducing 

body fat tissue, led to a significant reduction in CRP 

in obese women with metabolic syndrome (21). 

The contradiction observed among the findings 

can be further attributed to the type and duration of 

the training program, as well as the type of 

population studied. 

Despite these findings, most previous studies 

approve the disorder in inflammation markers of 

obese people and obesity-related diseases. In this 

regard, Dehlan (2014) revealed the direct 
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relationship between the abdomen as well as the 

vertical thickness of the abdomen and CRP levels in 

obese patients with type-2 diabetes (1). Its direct 

relationship with obesity and the pathophysiological 

processes of cardiovascular diseases has also been 

reported many times (22). There are also 

considerable evidences regarding the association of 

IL-10 with obesity (23), metabolic syndrome, and 

cardiovascular diseases (7).  

Clinical studies have indicated that higher levels 

of IL-10 or an increase in its level are associated 

with the improvement or reduction of the severity 

of chronic diseases, especially in obese people (24, 

25). Hence, it seems that loss of weight or body fat 

tissue is one of the most effective factors in 

increasing the anti-inflammatory cytokines or 

decreasing the inflammatory cytokines in acute 

response to exercise training or diet control. In the 

present study, aerobic training intervention was 

associated with a significant reduction in weight, 

body fat percentage, and visceral and abdominal 

fat. 

Nevertheless, some studies have also reported 

an increase in this anti-inflammatory cytokine 

following a high intensity interval training session 

(26); of course, this increase can be regarded as a 

kind of unstable acute response to an exercise 

session, but not as compatibility. Under these 

circumstances, exercise increases the release of IL-6 

from muscle fibers, and, in turn, the rise of IL-6 

release results in the emergence and secretion of 

more anti-inflammatory cytokines such as IL-10 

and IL-1rα and inhibition of the production of pro-

inflammatory cytokines such as TNF-α (27). 

Laboratory studies have revealed that an 

increase in IL-10 due to its anti-inflammatory 

properties is probably due to anti-inflammatory 

effects on the vascular system by inhibiting 

leukocyte-endothelial cellular interactions and the 

production of chamoxins and pro-inflammatory 

cytokines by macrophages and lymphocytes (28). 

Despite the dependence of inflammatory 

cytokines on weight and body fat levels, clinical 

studies have indicated that about three quarters (3/4) 

of the differences in the production of IL-10 in 

humans are a function of heredity and genetic 

features (29). Hence, the improvement of IL-10 or 

CRP levels in the present study cannot be attributed 

only to changes in body weight and body fat 

percentage. In this regard, some researchers have 

pointed out that the improvement of the 

inflammatory or metabolic markers in acute 

response to continuous exercise trainings in obese 

individuals appears only when the training program 

is associated with minimum weight loss equivalent 

to 10% of the initial body weight (30). Some 

studies have reported the ineffectiveness of a variety 

of training programs leading to weight loss on 

serum or plasma levels of CRP or other 

inflammatory cytokines (31,32). In the study of 

Donges et al (2013), also, despite a significant 

reduction in body weight and abdominal obesity 

after 12 weeks of aerobic training, CRP levels did 

not change significantly (33). 

Based on these pieces of evidence, it is 

hypothesized that the improvement of systemic 

levels of inflammation markers in acute response to 

long-term aerobic trainings can be mainly attributed 

to some kind of compatibility to these trainings 

rather than weight loss or reduction of body fat 

percentage; this highlights the importance of 

conducting further studies in this field. Some studies 

also attributed improvements in inflammatory 

mediators to the increase in cardiovascular fitness in 

acute response to training programs. For example, 

in a recent study, six months of aerobic training 

reduced IL-6 and increased IL-10 along with 

improving VO2max; and the researchers, through 

considering a meaningful relationship between IL-

10 changes and VO2max changes in acute response 

to the training program, attributed changes in IL-10 

to the improvement of cardiovascular fitness in the 

study participants (34). In this regard, researches 

have pointed out that basic inflammation levels can 

be a determinative factor in the relative fitness of an 

individual (35).  

It is also possible that training intervention is not 

accompanied by a change in all inflammatory 

mediators, as some studies have reported significant 

improvements in some inflammatory or metabolic 

markers in the absence of other inflammatory or 

metabolic components. In this context, some 

researchers have attributed the improvement of the 

inflammatory profile in acute response to exercise 

training to the improvement of anti-inflammatory 

cytokines, but not to the inflammatory cytokines. In 

the work done by Ribeiro et al (2012), 8 weeks of 

aerobic training, three sessions a week, increased 
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IL-10 levels in cardiac patients; however, CRP and 

IL-6 levels did not change significantly due to 

aerobic intervention (13). In this regard, Batista et 

al (2009) argued that anti-inflammatory effects of 

exercise training on cardiac patients seem to emerge 

primarily due to the improvement of IL-10 (36). 

Contrary to this study, Phillips et al (2012) 

demonstrated that despite a significant decrease in 

serum levels of CRP, TNF-α, and leptin in obese 

adult women following 12 weeks of resistance 

training, levels of IL-10 did not change significantly 

(15). Some scholars also believe that exercise 

training reduces, to a higher degree, the 

inflammatory cytokines in those with higher basic 

levels, independent of changes in weight or body fat 

percentage, confirming the fact that the basic levels 

of inflammation are an important factor in acute 

response to exercise training (37). It has also been 

mentioned that those cytokines which improve 

significantly through training programs, in the 

absence of other cytokines, are different from 

cytokines that change by infection (38). All 

together, based our data and previous observations, 

it seems that CRP reduction by aerobic training 

inhibits IL-10 production by macrophages. 

Therefore, aerobic training for long term can be 

introduced a none-pharmacologic treatment with 

anti-inflammatory property with emphasis on CRP 

and IL-10. 

Limitation: lack measuring of other 

inflammatory or anti-inflammatory cytokines such 

as adiponectin, IL-6 and IL-1B is limitation of the 

current study. Another limitation may be the small 

sample size which cannot allow for generalization 

of the results on the target population.  

Based on our finding, aerobic training can be 

considered as an anti-inflammatory treatment for 

obese women. This improvement may be attributed 

to reduction in body weight and fat tissue in 

response to exercise training. Given lack measuring 

other inflammatory markers is main limitation of 

study, additional research is urgently necessary to 

identify a comprehensive understanding of the 

responsible mechanisms of exercise training on 

inflammation profile in obesity or related diseases. 
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 نویسنده مسئول:
 دکتر مجتبی ایزدی

دانشگاه آزاد فیزیولوژی ورزش، گروه 
 اسلامی

 ایران - ساوه
 +99 9391553919: تلفن

 پست الکترونیکی:
izadimojtaba2006@yahoo.com 

 زنان چاق اثر تنظیمی تمرین هوازی بر برخی شاخص های نیمرخ التهاب در
 

  2 لاله بهبودی 1 مجتبی ایزدی
 ، ایران.ساوهآزاد اسلامی، دانشگاه  ساوه،، واحد فیزیولوژی ورزشگروه  3
 ، ایران.تهران، دانشگاه آزاد اسلامی، اسلامشهر، واحد فیزیولوژی ورزشگروه  2

 728-782 صفحات  69 چهارمشماره  و یکم  بیستمجله پزشکی هرمزگان  سال 

 دهچکي

به طور کامل پذیرفته شده است که التهاب سیستمیک نقش کلیدی را در چاقی و بیماری های وابسته همچنین : مقدمه

( و CRP) گر سیارزیابی اثر مداخله تمرینات هوازی بر پروتئین واکنش ،سندرم متابولیک بازی می کند. هدف از این مطالعه
 د.( در زنان چاق بزرگسال بوIL-10) 39اینترلوکین 

 1) سال به شیوه تصادفی به دو گروه ورزش 09تا  19( در دامنه سنی BMI≥19≤11زن بزرگسال چاق ) 19 :روش کار

 35)بدون تمرین،  ( و کنترلn=  35درصد ضربان قلب بیشینه،  55تا  19جلسه در هفته در دامنه شدت  1ماه تمرین هوازی، 
 =n داخله ورزشی، شاخص های آنتروپومتریکی همچنین سطوح ناشتایی ماه م 1( تقسیم شدند. در حالت پایه و پس ازIL-

در هر دو گروه اندازه گیری شد. از آزمون تی مستقل و همبسته برای تعیین تغییرات برون گروهی و دروهی  CRPو  10
 درصد معنی دار در نظر گرفته شد. 5استفاده شد. تغییرات کمتر از 

ماه مداخله هوازی،  1. بعد از (<95/9P) پایه متغیرها بین دو گروه مشاهده نشدداری در سطوح تفاوت معنی :نتایج
شاخص توده بدن، محیط شکم، وزن بدن، درصد چربی بدن و چربی احشایی در گروه ورزش به میزان معنی داری کاهش 

 رم بر میلی لیتر،پیکوگ 59/35±1به  59/30±90/1)از  IL-10. مداخله هوازی به افزایش معنی دار (>95/9P) یافت
993/9P=)  و کاهش معنی دارCRP  از(992/9نانوگرم بر میلی لیتر،  1909±3992به  5159±3953=P منجر شد. هیچ یک )

 (.<95/9P) از متغیرها در گروه کنترل تغییر معنی داری پیدا نکردند

به عنوان یک درمان ضدالتهابی در ، تمرینات هوازی طولانی مدت را می توان IL-10و  CRPکید بر أبا ت :گيرینتيجه
 .زنان چاق کم تحرک معرفی نمود

 تمرین هوازی، بافت چربی، التهاب، کاهش وزن هاکليدواژه
 پژوهشی  نوع مقاله:

 72/6/69پذیرش مقاله:     08/6/69اصلاح نهایی:       01/4/69 دریافت مقاله:

 .728-782 (:4)70؛0969مجله پزشکی هرمزگان . های نیمرخ التهاب در زنان چاقوازی بر برخی شاخصایزدی مجتبی، بهبودی لاله. اثر تنظیمی تمرین ه ارجاع:
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