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 Abstract 

Introduction: Resistin is an adipocyte-specific hormone secreted from adipose 

tissue which plays a significant role in the energy homeostasis and regulation of 

energy metabolism. The purpose of this study was to examine the effects of eight 

weeks of aerobic training on the resistin levels and insulin resistance in sedentary 

middle-aged women. 

Methods: In this quasi-experimental research, 20 sedentary women were randomly 

selected and assigned to two groups: experimental group, n=10, aged 47.70±5.35; 

and control, n=10, age 41.30±3.02, respectively. The participants in the training 

group performed an exercise protocol three times per week with the goal of 55 to 65 

per cent of maximum heart rate. Before and after the completion, the resistin, insulin, 

glucose and insulin resistance levels were measured after 12 h of overnight fasting. 

Data were analyzed before and after the intervention by t-test. The significant level 

was defined as P≤0.05. 

Results: Aerobic training in compared with the control group showed significant 

effect in decreasing resistin levels (P=0.012), BMI (P=0.01), insulin resistance 

(P=0.01), and increasing VO2 max (P=0.004). 

Conclusion: It appears that eight weeks of aerobic training significantly changes the 

level of resistin and the insulin resistance index in sedentary middle-aged women. 

Plasma resistin may be associated with insulin resistance in sedentary women. 

In general, according to the results, we may say that an eight-week aerobic training 

with a significant reduction in plasma resistin has a preventive effect as a new and 

effective training method on insulin resistance in middle-aged sedentary women. 
 

Introduction  

Adipose tissue plays an important role in insulin 

resistance through an abnormal production and secretion 

of several proteins such as leptin, adiponectin and 

resistin. The new resistin hormone is secreted from 

adipocytes and belongs to the group of proteins with the 

carboxyl terminus rich in cysteine. Evidence shows that 

increased secretion of resistin impairs insulin action and 

glucose metabolism, while the injection of antibodies 

against this protein into diabetic mice improves glucose 

homeostasis and insulin sensitivity [1]. Further studies 

have shown that increasing resistin gene expression in 

the livers of mice causes insulin resistance and reduces 

fasting glucose levels in mice lacking this gene, thus, it 

was concluded that this protein inhibits insulin action in 

the liver by interfering in insulin signaling pathway [2]. 

The result of research has indicated that high level of 

resistin impairs glucose tolerance, increases insulin 

resistance in the liver, and impairs insulin activity. 

Based on these results it has been concluded that resistin 

levels are highly correlated with inflammation [2]. A 

further research report has indicated that exercise can 

improve insulin sensitivity through metabolic 

adaptations with regard to insulin resistance [3]. 

However, effect of exercise on levels of resistin and 

insulin resistance adaptation have remained 

controversial. For instance, Jorge et al. (2010) 

demonstrated that resistin and insulin resistance did not 

change significantly after 12 weeks of aerobic training 

[4]. In addition, Giannopoulou et al. (2005) found no 

significant change in the levels of resistin and in insulin 

resistance after 14 weeks of an aerobic training program 

[5], whereas Jones et al. (2006) demonstrated a 

significant decrease in serum resistin and no change in 

insulin resistance in obese adolescents after eight 

months of aerobic exercises [6]. On the contrary, Abedi 

et al. (2015) observed a significant decrease in insulin 

resistance in overweight women after 10 weeks of 

concurrent (aerobic and resistance) training [7]. 

Despite abundant research of protocols examining 

the effects of acute exercise on resistin levels, there is a 

lack of unanimity with regard to the effect of exercise on 

resistin. Such a condition is partly due to the different 

types of exercise protocol and to overweight or fat 

participants; in addition, while there is sufficient 

research showing the effectiveness of regular exercise in 

increasing serum insulin levels and preventing type II 
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diabetes, there are insufficient research findings with 

regard to the effect of exercise on resistin level and 

insulin sensitivity in the sedentary population. 

Therefore, this research was designed to examine the 

effect of aerobic training on resistin levels and insulin 

resistance in sedentary middle-aged women. 

 

Materials and Methods 

This quasi-experimental pre-test and post-test design 

was conducted in 2015 in Saveh City. The participants 

were sedentary middle-aged women who were involved 

in their daily activities with no history of regular sport 

activities. Following advertising in public places in the 

city, women who were interested in the exercise 

protocol (based on the inclusion and exclusion criteria), 

volunteered to participate. After a thorough explanation 

of the purpose and procedures, the sedentary women 

(sedentary: defined as less than 30 min of physical 

activity per day based on the International Registration 

Score Questionnaire) candidates  completed a physical 

activity questionnaire [8]. Then, 20 volunteers with 

sedentary life styles were selected. Exclusion criteria 

consisted of smoking, past medical history of any 

diseases, any medication use, and also participation in 

regular physical activity in the past six months. 

 All the participants signed formal consent forms. A 

week before the first session, the participants were 

required undergo a physical examination by a physician 

for their public health and cardiovascular health, control 

of medication, lack of specific diseases and lack of 

mobility. Three days before the start of the exercise 

programs, the anthropometric and physiological 

measurements including age, height, weight, body fat 

percentage, waist to hip ratio and maximum oxygen 

consumption were evaluated. Then, they were randomly 

assigned to two groups; experimental (n=10) and control 

group (n= 10). 

Aerobic training was done in three sessions per week 

for eight weeks. Each exercise session included eight 

minutes for warming up through walking, stretching and 

movements and some minutes for running, with the goal 

of 55 to 65 per cent of maximum heart rate. The running 

time was 8 min in the first session, and 1 min for 

running time was added to each of the two sessions. 

After eight weeks, running time was 20 min and the last 

five min was to cool off. Also, during this period the 

control group did not participate in any exercise 

program. Heart rate monitors were controlled by Polar 

watch model (RC3). 

To check the biochemical variables blood samples 

were taken after 12 to 14 h of fasting in two separate 

steps, before and after eight weeks of exercise. In the 

first step, two days before the test, the participants were 

asked not to participate in any severe physical activity. 

Then, the participants were present in the laboratory 

between 8 and 10 am. Blood samples (5 ml blood) were 

taken through the veins of the right hand of each 

participant in sitting position and resting mode. The 

blood sample was left at room temperature for 10 min 

and then was centrifuged at 4,000 rpm for 10 min. 

Where necessary, serum was stored at 24 °C to identify 

indicators. After this stage, the experimental group 

participated in the aerobic exercise for eight weeks. 

Twenty-four hours after the last training session, all 

participants were also asked to go to the laboratory. The 

blood samples were taken from them under the same 

conditions as for the previous step. 

Insulin and serum resistin levels were assessed by 

ELISA assay kit (Demeditec insulin ELISA DE2935, 

Germany, and Biovendor-Laboratoria Medicine as 

Czech, respectively). Serum glucose was measured by 

the Pars Azmoon kit (made in Iran), with sensitivity of 5 

mg/dl and interrater coefficient of variation % 6/5 and 

enzymatic method. Insulin resistance index was 

determined by measuring fasting glucose and insulin by 

a specific formula: HOMA-IR=fasting glucose (mg. dl-

1)×fasting insulin (μIU.ml-1)/405 [9]. 

Three days before and three days at the termination 

of the exercise protocol, a 24-h dietary recall 

questionnaire was employed to assess the dietary energy 

consumption. Maximum oxygen consumption (VO2 

max) was calculated by performing Rockport Walking 

Test. Body fat per cent was calculated by using skinfold 

method (calipers model SAEHAN- SH5020 Made in 

England) and Jackson and Pollock formula [10]. 

Data Analysis 

 Kolmogorov-Smirnov test was used to test the 

normality of the data. Descriptive statistics including 

mean and dispersion index were calculated. Independent 

t-tests were applied to compare the means, and 

significant level was set to alpha = 0.05. The SPSS 

version 20 was employed to analyze the data. 

 

Results 

Kolmogorov-Smirnov test showed that data were 

normally distributed. The result of t-test showed that 

there were significant differences between the serum 

insulin index scores (P=0.045), glucose (P=0.012), body 

mass index (BMI) (P=0.000), maximum oxygen 

consumption (P= 0.011) (Table 1), resistin (P= 0.02) 

(Fig. 1) and insulin resistance index (P = 0.000) (Fig. 2) 

in pre and post-test state of the experimental group. But, 

there was no significant difference between these values 

in the pre- and post-test condition of the control group 

(P>0.05). 

In addition, there were significant differences 

between the resistin index scores (P=0.012), BMI (P= 

0.03), maximum oxygen consumption (P= 0.004) and 

insulin resistance index (P= 0.01) of the experimental 

and control groups. 

 

Discussion 

The results of this research showed that eight weeks 

of aerobic exercises significantly decreased plasma 

resistin levels of middle-aged sedentary women. This 

decrease was also associated with a decrease in body fat 

percentage and weight. The results of this study showed 

a decrease in resistin levels. These findings are in 

agreement with the findings of Botero et al. (2013), who 

showed a decrease in resistin levels of older post-

menopaused women after 12 weeks of resistance 

training [11], or Prestes et al. (2009), who reported that 

16 weeks of resistance training decreased the resistin 

levels of older post-menopaused women [12]. In 

addition, Hasson et al. (2012) examined the effect of 

eating alone and together with resistance training in
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Table 1. Total demographic characteristics of the experimental and control groups (mean ± SD). 

P (Inter- 

Group)  

P (Intra-Group 

Control)  

Control group 

(mean ± SD) 

P (Intra-Group 

Aerobic training) 

Aerobic training 

(mean ± SD) 

Group Variable 

 

0.54 --- 41.30 ± 3.02 --- 47.70 ± 5.35 --- Age (y) 

158.20 ± 6.33 160 ± 6.71 Height (cm) 

 

0.02 

 

0.27 

69.84 ± 9.65  

0.032 

71.48 ± 13.45 Pre-test  

Weight (kg) 70.68 ± 8.15 69.68 ± 10.65 Post- test 

 

0.001 

 

0.37 

28.17 ± 0.55  

0.031 

27.41 ± 0.74 Pre-test  

Body Fat (%) 27.99 ± 0.85 26.16 ± 0.81 Post- test 

 

0.004 

 

0.772 

36.17 ± 1.55  

0.011 

36.41 ± 0.34 Pre-test VO2 

max(mL/kg/min) 35.99 ± 1.82 37.96 ± 0.41 Post- test 

0.03 0.465 25.02 ± 1.23 0.000 

 

25.08 ± 0.652 Pre-test Body mass index 

(kg/m2) 
24.61 ± 1.26 23.68 ± 0.65 Post- test 

 

0.06 

 

0.084 

96.07 ± 3.88  

0.012 

94.93 ± 3.46 Pre-test  

Glucose (mg/dl) 
95.47 ± 3.68 92.73 ± 2.69 Post- test 

 

0.04 

 

0.094 

14.54 ± 0.41  

0.045 

14.57 ± 0.62 Pre-test  

Insulin (μIU/ml) 14.21 ± 0.52 13.89 ± 0.58 Post- test 

 

 

 
Fig 1. Resistin activity shows significant decrease in intervention and control groups after aerobic training (*P = 0.02) and between 

the groups (†P = 0.012). 

 

 
Fig 2. Insulin resistance activity shows significant decrease in intervention and control groups after aerobic training (*P = 0.000) and 

between the groups (†P = 0.01). 

 

obese teens and concluded that the resistin levels in the 

exercise group were reduced as compared with the 

group that ate alone [13]. The results of this study were 

in disagreement with those of the study by Jorge et al. 

(2011), who found that the variety of exercises (aerobic, 

resistance or combined) made no changes in the resistin 

levels in patients with diabetes mellitus type II [14-17]. 

These different results can be attributed to the 

difference between the studies in defining training 

features (type, intensity and duration) and also the study 

subjects (age, gender, health status, obesity and level 

fitness). So, in line with this, several mechanisms have 

been referred by researchers as the confirmation of their 

theories. Several researchers have claimed that weight 
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loss and fat mass decrease are necessary to reduce the 

level of circulating resistin [18], whereas some others 

have purposed that it is independent of weight loss [19]. 

Prestes et al. proposed that decrease in production of 

pro-inflammatory cytokines is a possible mechanism by 

the innate immune system [12], for the reason that the 

macrophages and adipocytes are the main sources of 

resistin secretion [20]. Due to the effect of nutritional 

status on resistin levels, Haghighi et al. reported that 

resistin levels were not changed after 10 weeks of 

aerobic training for lack of diet control by the 

participants during this period [21]. Samadian and 

Tofighi also claimed that changes in the anthropometric 

indices and pro-inflammatory cytokines such as 

interleukin-1 and interleukin-6, and tumor necrosis 

factor-alpha [22], caused an increase in the resistin 

levels after 12 weeks of aerobic and resistance training. 

However, by summarizing these findings, it may be 

concluded that the changes in weight, fat mass, 

anthropometric indices, and pro-inflammatory cytokines 

are the likely mechanisms; however, it seems more 

research is needed to identify the exact mechanism 

involved in the effect of exercise training on resistin 

levels. This study showed that eight weeks of aerobic 

training decreased insulin resistance significantly. Due 

to the possible relationship between resistin and insulin 

resistance in humans, the decrease in insulin resistance 

may be attributed to the decrease in resistin levels. 

However, there is contradictory evidence with regard to 

the relationship between concentrations of serum resistin 

and the insulin resistance index since some studies have 

shown a positive correlation between resistin with body 

fat mass and insulin resistance, whereas others have 

failed to observe such correlation between the resistin 

gene and body weight or insulin sensitivity [24, 23]. 

Medeiros et al. (2015) observed an improvement in 

insulin sensitivity in 25 obese participants after 26 

sessions of aerobic training for 70 min with intensity of 

50%-75% of maximum oxygen consumption performed 

five days per week [25]. After six and nine weeks of 

aerobic exercise, Friedenreich et al. (2011) also 

observed decreases in insulin resistance in 

postmenopausal women [26]. Kasumov et al. (2015) 

observed an increase in insulin sensitivity in young 

obese participants after 12-weeks of a training program 

at 80%-85% of maximum heart rate five times per week 

during an hour session per day [27]. 

Poehlman et al. examined the effects of endurance 

and resistance training on insulin sensitivity in non-

obese young women for six months. The endurance and 

resistance training programs caused an increase in 

insulin sensitivity [28]. In contrast, Hasson et al. did not 

observe any changes in insulin resistance index in obese 

children based on resistance training, whether they had 

food together or alone [29]. It would appear that the 

characteristics of the training modalities (type, intensity 

and duration) and the study population (age, sex, healthy 

or sick, obesity, eating control) determined the effects of 

exercise on insulin resistance. Both endurance and 

resistance training programs improve access to glucose 

for young women through different mechanisms [28, 

30]. The likely increase in the amount of lean mass as a 

result of resistance training through a mass effect and no 

change in the internal capacity of muscle to respond to 

insulin, causes increase in the availability of glucose. On 

the other hand, contrary to these findings, Ahmadizad et 

al. in their study found that the mechanisms responsible 

for the effects of resistance training on glucose 

homeostasis and insulin sensitivity are similar to those 

of endurance training [30, 31] because the increase in 

protein content of GLUT4, the insulin receptors, the 

amount of glycogen synthase and protein kinase B was 

shown after strength training without an increase in 

muscle mass [32]. 

In summary, the conflicting results discussed above 

could be a result of the various sources and may be 

attributed to the racial differences, differences in the 

methods of measurement, type and duration of the 

training program and so on. Therefore, the need for 

better-designed research protocols in the future seems 

necessary to determine the relationship between insulin 

resistance and resistin in humans, as well as to 

determine the impact of a variety of exercise programs 

on the levels of these factors. 

 

Conclusion 

Based on the findings of this research and with 

regard to the effective role of training intensity in the 

desired changes of resistin, it has been recommended 

that the implementation of various training programs 

with different intensities be examined. 

In conclusion, according to the results, we can say 

that an eight-week aerobic training as a new and 

effective training method with a significant reduction in 

plasma resistin has a preventive effect on insulin 

resistance in middle-aged sedentary women 
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