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ABSTRACT 

Accumulating evidence supports of obesity as a contributor to the increased prevalence of allergic disease 

and related diseases. In this study, we compared the concentrations of immunoglobulin E (IgE) as an 
allergic predictor in obese (30 ≤ BMI ≤ 36, n = 13) and normal weight men (20 ≤ BMI ≤ 25, n = 13) and 

also we estimated serum IgE in response to exercise test in obese subjects. Fasting serum IgE were 

measured in adult obese and normal weight men and were compared with each other. Serum IgE were 

also measured immediately after single bout exercise in obese subjects. Independent student t test was 
used for between groups comparison. Student’s paired ‘t’ test was applied to compare the pre and post 

training values in obese subjects. P>0.05 was considered as non-significant. IgE level in the obese and 

none obese subjects were almost the same (p = 0.94). Compared to pre-test, serum IgE increased 
significantly in obese group when compared to pre test (p = 0.23). In conclusion, exercise test for short 

time has a allergic or inflammatory property with emphasis on IgE in obese men. 
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INTRODUCTION 
Obesity is a global problem for public health and researchers in the field of health and wellbeing know 

obesity as one of the main causes of death. Despite the growing rise in obesity and its impacts on modern 

societies, the prevalence of obesity and related diseases, particularly cardiovascular disease is among the 
most important causes of death in developed countries (Garrow, 1999). 

Review of scientific evidences shows an inter-relationship between obesity and certain respiratory 

diseases such as asthma; although the exact mechanism which can represent the direct relationship of 
these diseases and obesity has not yet been provided. Presence of certain signs in obese people (bronchial 

responses, ventilatory equivalent or over-ventilatory of respiratory airways or peak of ventilation), which 

measurement is recognized as the signs of respiratory or allergic diseases, supports somewhat the 

relationship between these diseases and obesity (Castro-Rodriguez et al., 2001; Chinn et al., 2000). 
Currently less study has investigated the levels of immunoglobulin E which increment is associated with 

allergic or respiratory diseases in obese people. Some scientific resources have reported a close 

relationship between IgE levels and obesity (Visness et al., 2009). They state that IgE levels as an 
effective factor in prevalence of allergy and asthma is much higher in obese individuals than those with 

normal weight (Visness et al., 2009). It has also been found that fat mass is a predictor of IgE levels in 

obese patients (Vieira et al., 2005). The study of Thomas (2003) pointed out the important role of IgE in 
obesity-related asthma (Thomas et al., 2003). 

Preliminary findings of a World Health Organization study suggest that sedentary lifestyle is one of the 

10 leading causes of death in the world. Hence, several studies have been carried out in the past two 

decades to determine the effect of regular exercise on levels of factors effective on obesity or chronic 
diseases. However, the impact of short-term, especially single-session exercise on serum IgE levels, 

particularly in obese men is less studied. In this regard, the present study aimed to investigate the 

immediate response of IgE to short-term exercise in obese non-athlete men. 
 

MATERIALS AND METODS 

Thirteen sedentary, healthy non-trained obese men (BMI 32 ± 3 kg/m2) and thirteen normal weight men 
(BMI 23 ± 3 kg/m2) matched for age, (34 ± 44 year) recruited through local advertising in present study. 
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In addition to compare serum IgE between two groups, main objective of present study was to determine 

the effect of one exercise test on serum IgE in obese subjects. All study participants completed the 

consent process and provided written informed consent prior to randomization. A detailed history and 
physical examination of each subject was carried out. Subjects were currently participating in an 

organized physical activity training program over the previous 6 months, and were also excluded from the 

study. We also excluded people who had any self reported physician diagnosed chronic disease (arthritis, 

stroke, diabetes, hypertension, cancer, heart attack, chronic cough, or bronchitis). 

Each subject’s body mass and height were measured. Body mass index (BMI) was calculated by dividing 

body mass (kg) by height in metres squared (m2). The waist girth was measured at the level of the 

umbilicus horizontally without clothing, while the hip girth was measured at the level of the greatest 

protrusion of the gluteal muscles with underwear. Waist-hip ratio (WHR) was calculated. All of these 
measurements were conducted by the same researcher. Each of these measurements was conducted two 

times and the average was reported. 

Fasting blood shambles were obtain for measuring serum IgE and compare between obese and normal 

groups. In addition, serum IgE was also measured immediately after single bout exercise in obese 
subjects. This protocol was performed in 5 continues stage without rest between stages and each stage 

lasted 3 minute. In each stage, intensity was increased according to protocol guideline (Mullis et al., 

1999). 

Data Collection 

Statistical analysis was done for all the parameters. Normally distributed data were presented as means ± 

standard deviation of mean (SD). Normal distribution of data was analyzed by the Kolmogorov-Smirnov 
normality test. The Student’s t-test was used to evaluate the statistical significance of differences between 

means when need. A P value of less than 0.05 was considered statistically significant. 

 

RESULTS AND DISCUSSION 

Anthropometric and characteristics and IgE of the study participants are described in Table 1. At baseline, 

there was no difference in serum IgE between obese and normal weight subjects (p = 0.94, Figure 1). As 

mentioned in methodology section, all anthropometrical markers were significantly higher in obese 
subjects than normal weight participants in comparison to healthy subjects at baseline (p < 0.05). 

Compared to pre-test, serum IgE increased significantly in obese group when compared to pre test (from 

98 ± 76.6 to 116 ± 32, p = 0.23, Figure 2). 

 

Table 1: Mean and standard deviation of anthropometric and metabolic characteristics and serum 

IgE of studied subjects at baseline 

Variables obese group None-obese group 

Age (year) 36 ± 3.5 37 ± 2.7 

Weight (kg) 100 ± 10 69 ± 6.7 

Height (cm) 176 ± 4.4 173 ± 4.3 

Body Fat (%) 32 ± 3.5 21 ± 1.1 

Body mass index (kg/m
2
) 32.1 ± 2.56 23.1 ± 1.31 

Abdominal (cm) 106 ± 4.79 87 ± 2.94 

Hip (cm) 107 ± 5.1 89 ± 4.7 

WHO 1.00 ± 0.27 0.98 ± 0.22 

IgE (IU/ml) 98 ± 76.6 98 ± 80.2 



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231-6345 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jls.htm 

2014 Vol. 4 (1) January-March, pp.226-229/Mojtaba et al. 

Research Article 

 © Copyright 2014 | Centre for Info Bio Technology (CIBTech)  228 

 

 
Figure 1: Serum IgE in obese and normal weight subjects (n=13, for each groups). There was no 

significant difference in IgE between two groups 
 

 
Figure 2: Serum IgE in pre-exercise and post-exercise in obese group (n=13). Exercise test resulted 

in significant increase in IgE when compared to pre-test 

 

Discussion 

In the present study, the levels of IgE were compared between obese adult men and those with normal 

weight. The study found no significant difference in IgE levels of obese and normal groups; however, the 

exercise led to a significant increase in IgE levels in the obese group. In other words, a single session 
exercise in the form of 15 minute biking had significantly increased serum IgE levels in sedentary obese 

men; this refers to the inflammatory effect of exercise on this allergic predictor in obese people 

immediately after exercise. Elevated IgE levels in obese individuals compared to normal subjects has 
been previously reported by certain studies. They have suggested that body fat mass is a predictor of 

blood IgE levels in obese patients (Vieira et al., 2005).  

Some other studies have also mentioned its direct association with inflammatory cytokines such as IL-6 
(Deetz et al., 1997). The findings of one study showed that IL-6 is a cofactor or an effective stimulator of 

IgE secretion from ß cells through increased IL-4 effect, emphasizing the role of inflammatory mediators 
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in the response of T2 cells and the presence of asthma (Deetz et al., 1997). Given the close, direct 

relationship between the levels of IgE and inflammatory cytokines such as IL-6, it is hypothesized that 

their response to short- and long-term exercise programs are likely to follow a pattern. On the other hand, 
the immediate IgE response to a short-term one-session exercise has not been studied in obese people so 

far, but some studies have pointed out that a one-session exercise can significantly increase inflammatory 

cytokines in healthy populations, either obese or patient (Ebrahim et al., 2013). In other words and based 
on these studies, exercise results in immediate inflammatory effects.  

It should be noted that the inflammatory effect of exercise is an unstable and temporary response in this 

situation; because the studies which have measured the delayed response of cytokines to a one-session 

exercise have mentioned reduced inflammatory cytokine in the delayed period after exercise (Gleeson, 
2007). In accordance to the already provided relationship between IgE and inflammatory cytokines and 

given their immediate increase after exercise, the significant increase in IgE after exercise in the present 

study can be justified. In other words, it is concluded that a one-session biking exercise can lead to a 
significant increase in IgE in adult obese men. Also, since the study population consisted of obese 

inactive men, it is possible that in addition to obesity, immobility or inactivity or low fitness of these 

individuals can be the reason for the rise in IgE in response to exercise which gradually increased in 
intensity (but not exhausting). In other words, the mentioned exercise even with a moderate intensity, 

rather than maximum intensity, was intolerable by non-athlete obese men. 
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