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ABSTRACT: Obesity is considered to be a risk factor for asthma cardiovascular or respiratory diseases. This
study aimed to determine the association of serum resistin as inflammatory adipokine with obesity
determinants and its acute response to a submaximal exercise test in asthma patients. For this purpose, serum
resistin and anthropometrical markers were measured in fourteen adult males with mild to moderate asthma.
Serum resistin was also measured after a submaximal exercise test. Data were evaluated using, paired t and
Pearson's tests. Serum resistin was positively associated with anthropometrical marked such as body weight,
abdominal circumference, BMI and body fat (%) as obesity determinants (p < 0.05). serum resistin
concentration did not change by exercise test when compared to pretest (p = 0.65). Our finding indicates that
a submaximal exercise test that is not associated with negative energy balance has no significant acute effect
on serum resistin in asthma patients.
Keywords: Submaximal exercise, Resistin, Inflammation, Respiratory diseases
INTRODUCTION
Over the past two decades, it has been repeatedly
proposed that adipocytokines have a role in obesity and
insulin resistance [1]. Most clinical studies support an
increased adipokines or inflammatory adipocytokines
or reduced anti-inflammatory cytokines in the presence
of obesity [2, 3]. The role of theses peptide mediators
has been frequently suggested in obesity-related
diseases and other chronic diseases associated with
metabolic disorders such as type 2 diabetes,
atherosclerosis, and insulin resistance [1, 4].
Among the inflammatory mediators, the role of resistin
in metabolic disorders has always been pointed out.
Resistin is often produced in the adipose tissue. It
reduces the insulin sensitivity in the adipose and
skeletal muscle tissues through reducing the glucose
transport [5]. It has an effective role in obesity,
inflammation, atherosclerosis, and insulin resistance [6]
as an increased resistin is associated with the increased
occurrence of obesity and obesity-related diseases.
However, some studies have reported no difference in
this inflammatory mediator between healthy and
diabetic subjects. The also reported the lack of
correlation between resistin and body mass index as one
of the indices of obesity in diabetic patients [7].

Some studies have reported that the role of resistin in
the inflammatory disease is independent of the BMI
levels [5]. Despite the observations regarding the role
of resistin in obesity and obesity-related diseases such
as type 2 diabetes, the literature on the importance of
this inflammatory mediator in the pathophysiology of
respiratory diseases, such as asthma or chronic
obstructive pulmonary disease, are limited. However,
some studies have reported obesity as an underlying
factor in the occurrence or aggravation of asthma [8] as
in one study, after adjustment for age, sex, level of
daily activity, smoking and educational level, a close
relationship was observed between asthma and obesity
[9].
Scientific findings suggest that resistin has a predictive
role in the occurrence of asthma [10], and its levels are
significantly higher in asthmatic patients compared to
healthy individuals [11]. The question is whether the
serum resistin levels are associated with obesity indices
in asthmatic patients. On the other hand, several studies
have support the beneficial effects of exercise in
improving the inflammatory profile in obese
populations or patients with type 2 diabetes [12, 13].
Researchers attribute the improved inflammatory
profile, such as resistin, to the aerobic training-induced
weight loss in these subjects [14, 15].
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Some studies have also reported the unchanged
inflammatory profile in response to exercise-induced
weight loss [16]. However, the effects of the short-term
exercise tests on inflammatory or anti-inflammatory
cytokines, particularly in asthmatic patients, have not
been addressed much. Hence, in the present study, the
relationship between serum resistin and obesity indices
in asthmatic patients was determined, and the effect of a
submaximal exercise test on this inflammatory mediator
was evaluated.
MATERIALS AND METHODS
A. Subjects
Fourteen untrained, nonsmoking adult males with
asthma aged 35 - 50 years and BMI: 26–36 kg/m2 were
recruited for participate in this study. Based on
Spirometrical parameters, asthma severity was mild to
moderate. The study was conducted with the approval
of the Ethics Committee of Islamic Azad University,
Iran and an informed consent was obtained from all
participants before the studies were carried out. Those
with a self reported physician diagnosed chronic
disease such as type II diabetes, arthritis, stroke,
hypertension, heart attack and other chronic diseases
were excluded. All participants had not participated in
regular exercise/diet programs for the preceding 6
months.
B. Anthropometrics and spirometry
Each subject’s anthropometrical markers were
measured. Body weight and height were measured on
the same day to the nearest 0.1 kg and the nearest 0.1
cm, respectively. BMI was calculated as weight
(kilograms) divided by height squared (square meters).
Waist circumference (WC) was measured at the
superior border of the iliac crest and was taken to the
nearest 0.1 cm after a normal expiration, while the hip
girth was measured at the level of the greatest
protrusion of the gluteal muscles with underwear. Each
of these measurements was conducted three times and
the average was reported.
Subjects were asked to refrain from tea, coffee,
chocolates and caffeinated soft-drinks on the day of
recording Spirometry. Subjects were instructed to take
maximum inspiration and blow into the pre-vent
pneumotach as rapidly, forcefully and completely as
possible for a minimum of 6 seconds, followed by full
and rapid inspiration to complete the flow volume loop.
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The best of the three trials was considered for data
analysis.
C. Blood analysis and submaximal protocol
Venous blood samples were obtained before and
immediately after exercise test for measure serum
resistin by ELIZA method. The inter- and intra-assay
coefficients of variance were 3.4 and 6.9 % for resistin.
All subjects underwent a submaximal exercise test
included running at 70 (%) of maximal heart rate for 40
min. exercise intensity was equal for all participants.
Participants wore heart rate monitors to ensure that they
were reaching target heart rate levels.
D. Data analysis
Data were analyzed by computer using the Statistical
Package for Social Sciences (SPSS) for Windows,
version 15.0. Normality of distribution was assessed by
Kolmogorov-Smirnov test. Pearson correlation was
used to determine the association between serum
resistin. Student’s t-tests for paired samples were
performed to determine whether there was significant
difference in serum resistin between pre and post test. A
p-value less than 0.05 were considered statistically
significant.
RESULTS
In present study, the relation of serum resistin with
anthropometrical markers were determined in asthma
patients at first.
The physical characteristics and Spirometrical markers
of the subjects are shown in Table 1. Based on person
correlation coefficients, a significant correlation was
found in serum resistin and body weight in studied
patients (p = 0.002, r = 0.71, Fig. 1). Serum resistin was
also
positively
correlated
with
abdominal
circumference (p = 0.005, r = 0.66, Fig. 2).
Pearson analysis methods revealed that BMI (p = 0.001,
r = 0.73, Fig. 3) and body fat percentage
(p =
0.026, r = 0.59, Fig. 4) were positively associated with
serum resistin levels.
Acute response of serum resistin to submaximal
exercise test was also main objective of our study.
Based on Paired samples T test, there was no
statistically significant difference in serum resistin
between pre and post exercise (from 7.78 ± 2.42 to 8.11
± 3.25 ng/ml, p = 0.649, Fig. 5). On the other hand,
submaximal exercise test was not associated with antiinflammatory property based on serum resistin in
asthma patients.
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Table 1: The descriptive anthropometric and biochemical features of the study subjects.
Variables
Minimum
Maximum
Mean
Std. Deviation
Age (year)
37
55
44.31
5.43
Height (cm)
172
179
175.2
2.04
Weight (kg)
79
118
92.7
11.35
Abdominal (cm)
94
132
105.9
9.53
Hip (cm)
92
126
104.3
8.49
WHO
.96
1.11
1.02
0.04
BMI (kg/m2)
26.4
36.80
30.16
3.31
Body fat (%)
17.3
38.1
29.3
4.70
FVC (%)
73
92
82.2
5.82
FEV1 (%)
65
86
77.7
6.29
FEV1 / FVC (%)
64
70
66.9
1.746
Resistin (ng/ml, pre-test)
4.3
12.3
7.88
2.42
Resistin (ng/ml, post-test)
3.5
17.6
8.1
3.25

Fig. 1. Positive correlation of serum resistin (cm)
in asthma patients.
DISCUSSION
The findings showed a significant relationship between
serum resistin and anthropometric indices in asthmatic
patients. Consistent with previous findings, this study
also showed a significant relationship between serum
resistin levels and weight, waist circumference, and
percent body fat in patients with asthma. The
relationship between serum resistin levels with obesity
indices in asthmatic patients somehow supports the role
of obesity in resistin levels in asthmatic patients and
somehow indicates the presence of inflammation in
obese subjects.

Fig. 2. Positive correlation of serum resistin with
abdominal with body weight in asthma patients.
The available evidence suggests that the relationship
between serum resistin levels and obesity indices are
affected by the presence of disease. According to a
study, despite the close correlation between serum
resistin levels and weight, hip circumference,
abdominal circumference and fasting glucose in
patients with type 2 diabetes, no correlation was
observed in healthy individuals [4]. However, the lack
of correlation between serum resistin and BMI in
diabetic patients has also been reported [7]. Some
studies have also reported a relationship between
resistin and inflammatory symptoms independent of
BMI [17].

Ahmad, Mehdi and Mohammadsaleh

Fig. 3. Positive correlation of serum resistin
with BMI in asthma patients.
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Fig. 4. Positive correlation of serum resistin with
body fat (%) in asthma patients.
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Fig. 5. Pre and post exercise of serum resistin of studied subjects. Each number of
horizontal axis represent one subjects. Serum resistin did not change by exercise
test in all subjects.
Secretion of some adipocytokine, such as leptin, otaxin,
resistin, and inflammatory mediators such as TNF-a,
CRP, and IL-6, IL-1b, and reduced anti-inflammatory
adipokines such adiponectin in the obese individuals
plays a key role in the occurrence or the aggravation of
asthma or chronic obstructive pulmonary disease
clinical symptoms and inflammation of airways [18].
Although the exact mechanism of the association
between asthma and obesity is not fully understood yet,
some studies have shown a causal relationship between
them [19]. It seems that damaged lung function and

mechanism induced by obesity lead to an increased
resistance of airways. In other words, asthma is an
inflammatory disease, and research findings note
obesity as a factor increasing inflammation symptoms
[20]. Studies suggest the extensive role of obesity on
the occurrence of asthma and reduced quality of life [8].
The findings indicate that after adjustment for tobacco
use and the physical activity and educational level, the
frequency of asthmatic patients are higher in obese or
overweight subjects compared to healthy individuals
[9].
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Sustained weight loss in obese asthmatic patients is
associated with the improved respiratory symptoms,
and improved lung and nervous system functions [21].
Studies suggest that obesity precipitates the onset of
asthma. They believe that an increased obesity
increases the severity of asthma, and weight loss
improves and reduces the severity of asthma [22].
Weight loss in obese individuals reduces asthma
symptoms [23). Hence, similar to other diseases, it
seems that exercise-induced weight loss in patients with
asthma is associated with improved inflammatory
profile. However, findings regarding the role of shortterm exercise tests on the levels of these cytokines,
especially serum resistin, in patients with asthma are
limited. In the present study, a submaximal aerobic
training did not changes the levels of serum resistin in
patients with asthma. In other words, 40 minutes of
moderate-intensity running did not affect the resistin
levels in these patients. In support of these findings,
some other studies also reported the unchanged levels
of inflammatory mediators in response to single-session
exercise tests in other healthy or patient populations
[24].
However, there are studies that support the reduced
inflammatory cytokine or increased anti-inflammatory
cytokines in response to a single exercise session [25].
The inconsistency in findings may be due to differences
in the type, intensity, and duration of exercise, time of
blood sampling, or differences in the studied
populations. However, some studies that have examined
this issue more rigorously have noted that only those
exercises that lead to the negative energy balance or
had am energy cost of 80 kcal improve the
inflammatory profile [26, 27]. Based on these
statements, the lack of reduction in serum resistin levels
in asthmatic patients in response to a 40-minute
exercise test is not unexpected in the present study.
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