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ABSTRACT: This study aimed to determine relation in serum IgE with anthropometrical markers in
inactive obese subjects, to assess IgE response to one bout exercise test in mentioned subjects. For this
purpose, fifteen inactive adult obese men (BMI, 30-36 kg/m2; age 35-45 years) participated in study.
Anthropometrical markers and fasting serum IgE were measured, serum IgE was also measured immediately
after moderated running test. Pre and post exercise values on IgE was compared by T test Method. P value of
<0.05 was accepted as significant. Serum IgE was positively correlated with body weight, abdominal obesity
and BMI as obesity determinants (p < 0.05). Exercise test resulted in significant increase in serum IgE in
studied subjects (p < 0.001). These data suggest that 1) obesity can be related with allergic property 2) one
bout exercise test can be associated with allergic property in inactive obese subjects.
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INTRODUCTION

Obesity, or overweight, is one of the worldwide health
problems whose incidence is increasing in developing
and developed countries. Increasing trend of obesity,
particularly abdominal obesity, is associated with the
increased risk of many chronic diseases, such as lung
diseases, diabetes, hypertension, and other metabolic
conditions [1]. The literature supports a relationship
between the elevated levels of body fat, or obesity, and
respiratory diseases such as asthma [2]. Their findings
suggest that after normalizing the other factors in
respiratory diseases, such as asthma, their prevalence in
obese or overweight subjects was significantly higher
than those with normal weight [3].
Based on this evidence, the researchers believe that
weight gain and weight loss are respectively associated
with reduced and increased severity of respiratory and
allergic diseases [4]. Clinical observations also support
the higher levels of allergic symptoms in obese subjects
[5]. Among immunoglobulins, Immunoglobulin E (IgE)
is a good predictor of allergic and respiratory diseases
such as asthma [6] as an increased plasma concentration
is associated with increased disease severity [7]. IgE is
one of the five immunoglobulins of the body. Similar to
other immunoglobulins, IgE is produced by B cells and

plasma cells. IgE levels in the blood circulation are very
low unlike other immunoglobulins because the mast
cells have very high potential for absorbing IgE. IgE
synthesis rate is also low. Its half-life in mast cells is
more than 10 days. IgE levels often elevate in allergic
conditions, and their increased levels aggravate the
allergic, inflammatory, and infectious diseases as well
as asthma [8].
Researchers have noted that obesity is associated with
allergic symptoms or increased IgE levels [9, 10].
Hence, it appears that weight loss or reduced low body
fat levels are associated with reduced IgE levels or
reduced severity of obesity-related chronic respiratory
diseases through internal or external intervention.
Among the external intervention, the role of exercise
have been identified as a factor in the improvement of
inflammatory factors in patients with obesity or other
obesity-related chronic diseases [11, 12]. However,
some studies have reported the ineffectiveness of long-
term training program on inflammatory factors in obese
or patient populations [13, 14]. The effect of short-term
training sessions on the allergic markers such as serum
IgE in obese individuals has not been studied.
Therefore, the present study aimed at determining the
effect of on session of moderate-intensity running on
IgE levels in a group of obese men.
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METHOD AND SUBJECTS

Fifteen apparently healthy obese men aged 35-45 years
and BMI 30-36 kg/m2 were assigned for this study
through local advertising. Participants were untrained
and no smokers. All participants signed an informed
consent document approved by the Ethics Committee of
Islamic Azad University, Iran.
A medical history to retrieve information about health
status, current medications and a physical examination
including height, weight, body mass index. Subjects
had not participated in regular exercise for the
preceding 6 months and have stable body weight. The
exclusion criteria were infections, renal diseases,
hepatic disorders and a history of other chronic
diseases.

A. Anthropometric measures
Each subject was measured for body weigh and other
anthropometrical markers. Height and weight of
participants were measured by standard procedures (in
underwear, but barefoot). Waist circumference was
measured at the midpoint between the lower edge of the
rib cage and the top of the iliac crest. Waist to hip
circumference ratio was measured by dividing the
abdominal circumference into that of the hip. Body
mass index (BMI) was calculated by dividing body
mass (kg) by height in meters squared (m2). Percentage
body fat was measured using body composition monitor
(OMRON, Finland).

B. Blood biochemistry examination and Exercise
Blood was collected after overnight fast at 8.00 a.m.
blood used for serum IgG. The Intra- assay coefficient
of variation and sensitivity of the method were 5.87%

and 1.0 IU/mL, respectively for IgE (Monobind Inc,
CA 92630, USA). Serum IgE were measured
immediately after exercise test. All subjects were
completed 40 min running on surface with no slope. On
the other hand, subjects was runnel 40 min with a
moderate intensity at 70 (%) of maximal heart rate.
Target heart rate was monitored by polar telemetry.

C. Data analysis
All data were tested for normal distribution by the
Kolmogorov-Smirnov test. Statistical tests were
performed using SPSS Software (SPSS 15.0, free
evaluation version). Pre- and post exercise serum IgE
was compared between conditions using a paired-
samples t-test. P>0.05 was considered as non-
significant.

RESULTS

Characteristics for the subjects are described in Table 1.
Data were expressed as mean ± SD. Mani objective of
present study was to evaluate serum IgE response to
mentioned running test in obese subjects. Compared to
pre-exercise, serum IgE concentration increased
significantly after cycling test (from 85 ± 42 to 95 ± 41
IU/ml, p < 0.001).
We also determined the association of serum IgE with
some anthropometrical markers as obesity determinants
in studied subjects. Serum IgE was strongly and
positively associated with body weight (p = 0.000, r =
0.85, Fig. 2). A significant positive correlation was
observed in IgE with abdominal circumference (p =
0.02, r = 0.61, Fig. 3). Serum IgE was also correlated
with body mass index in studied subjects (p = 0.03, r =
0.57, Fig. 4).

Table 1: Descriptive statistics of anthropometrical markers and serum IgE of
studied subjects.

Minimum Maximum Mean
Std.

Deviation
Age (year) 34 41 38.20 2.11
Height (cm) 160 176 171.7 5.19
Weight (kg) 80 105 94.3 8.26
Abdominal
(cm)

89 112 100 7.73

Hip (cm) 86 111 99 8.38
AHO .97 1.03 1.01 0.02
BMI (kg/m2) 29.41 34.29 31.93 1.55
Body Fat (%) 30.3 36.8 32.5 2.01
IgE (IU/ml) 14 153 84.9 42.17
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Fig. 1. A significant increase in IgE by exercise test in studied subjects.

Fig. 2. Positive correlation between IgE and Body weight.



Yahya, Shahbaz and Mohsen 527

Fig. 3. Positive correlation between IgE and abdominal obesity.

Fig. 4. Positive correlation between IgE and body mass index.
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DISCUSSION

In the present study, the response of serum IgE to a
relatively long running session was significant. A 40-
minute moderate-intensity running session significantly
increased the serum IgE levels in obese men. These
findings somehow support the inflammatory effects of
this training protocol in the obese men who already had
a sedentary lifestyle. Today, obesity is a widespread
epidemic. According to WHO, more than a billion
people suffer from obesity or overweight worldwide,
and 300 million of them are classified as obese [15].
These studies suggest that the IgE levels in obese
patients are significantly higher than those with normal
weight [16]. Some studies have proposed the fat mass
index as a predictor of IgE levels in obese subjects [17].
Thomas (2003) indicated the important role of IgE in
the obesity-related asthma [18].
IgE is a key factor in the pathophysiology of asthma
and inflammatory reactions in the respiratory pathways.
Its antibodies inhibit the incidence and the increased
respiratory pathways inflammation [19]. Some studies
have reported its increased plasma levels in obese or
overweight individuals compared to the normal weight
subjects. In this regard, Vincennes (2009) suggested
that IgE levels in obese or overweight children and
adults are much higher than those with normal weight
which is associated with allergy and respiratory
diseases [16]. Wilder (2008) studied 4000 children and
reported higher levels of IgE in overweight or obese
children compared to those with normal weight [20].
Consistent with those findings, the present study
showed a significant relationship between serum IgE
levels with some obesity indices in obese men. The
relationship between the serum IgE levels and body
weight, waist circumference, and hip circumference
were significant and positive. On the other hand, the
relationship between the serum IgE levels with other
indices such as body mass index was direct but non-
significant which may be due to the low number of
samples. It is also possible that body fat percentage and
other obesity factors indirectly affect the serum IgE
levels in obese individuals though affecting other
inflammatory or hormonal factors. In this regard, the
findings of a previous study suggest a significant
relationship between IgE levels and interleukine-1 beta
(IL-1B) in obese subjects [21]. However Leung (2009)
did not report significant differences in IgE levels
between obese and normal weight subjects [22].
Significantly increase in IgE levels in response to an
exercise session particularly immediately after the
cessation of tests is not unexpected. Although there are

few studies on the acute response of IgE to an exercise
session in obese healthy or patients subjects, some of
these studies have shown that only those exercise tests
that have negative energy balance or a duration of 60
minutes or more are associated with anti-inflammatory
properties [23, 24]. On the other hand, a significant
increase in IgE following a session of exercise test in
obese subjects has also been reported by some recent
studies [25]. It is also possible that the anti-
inflammatory or anti-allergic effects of single-session
exercise tests appear in delay periods after the exercise
test.

REFERENCES

Jung SH, Park HS, Kim KS, Choi WH, Ahn CW, Kim
BTK. (2008). Effect of weight loss on some
serum cytokines in human obesity: increase in IL-
10 after weight loss. J Nutr Biochem. 19(6): 371-
5.

Hersoug LG, Linneberg A. (2007). The link between
the epidemics of obesity and allergic diseases:
does obesity induce decreased immune tolerance?
Allergy. 62(10): 1205-13.

Nystad W, Meyer HE, Nafstad P, Tverdal A, Engeland
A. (2004). Body mass index in relation to adult
asthma among 135,000 Norwegian men and
women. Am J Epidemiol. 160(10): 969-76.

Castro-Rodríguez JA. (2007). Relationship between
obesity and asthma. Arch Bronconeumol. 43(3):
171-5.

Huang SL, Shiao G, Chou P. (1999). Association
between body mass index and allergy in teenage
girls in Taiwan. Clin Exp Allergy. 29: 323-9.

Matsuda K, Nishi Y, Okamatsu Y, Kojima M,
Matsuishi T. (2006). Ghrelin and leptin: A link
between obesity and allergy? J Allergy clin
Immunol. 117(3): 705-6.

Rotsides DZ, Goldstein IF, Canfield SM, Perzanowski
M, Mellins RB, Hoepner L. (2010). Asthma,
allergy, and IgE levels in NYC head start
children. Respir Med. 104(3): 345-55.

Winter WE, Hardt NS, Fuhrman S. (2000).
Immunoglobulin E, importance in Parasitic
Infections and Hypersensitivity Responses. Arch
Pathol Lab Med. 124(9): 1382-5.

Schachter LM, Peat JK, Salome CM. (2003). Asthma
and atopy in overweight children. Thorax. 58:
1031-5.

Xu B, Jarvelin MR, Pekkanen J. (2000). Body build and
atopy. J Allergy Clin Immunol. 105:393-4.



Yahya, Shahbaz and Mohsen 529

Lowndes J, Zoeller RF, Kyriazis GE, Miles MP, Seip
RL, Moyna NM, Visich P, Pescatello L, Gordon
P, Thompson PD, Angelopoulos TJ. (2014).
Hyperleptinemia is Associated with CRP, but not
Apolipoprotein E, and is Reduced by Exercise
Training. Int J Sport Nutr Exerc Metab. [Epub
ahead of print].

Stavropoulos-Kalinoglou A, Metsios GS, Veldhuijzen
van Zanten JJ, Nightingale P, Kitas GD,
Koutedakis Y. (2013). Individualised aerobic and
resistance exercise training improves
cardiorespiratory fitness and reduces
cardiovascular risk in patients with rheumatoid
arthritis. Ann Rheum Dis. 72(11): 1819-25.

Cavagnolli DA, Esteves AM, Ackel-D'Elia C, Maeda
MY, Faria AP, Tufik S, de Mello MT. (2014).
Aerobic exercise does not change C-reactive
protein levels in non-obese patients with
obstructive sleep apnoea. Eur J Sport Sci. Suppl
1: 142-7.

Ho SS, Dhaliwal SS, Hills AP, Pal S E. (2013). Effects
of chronic exercise training on inflammatory
markers in Australian overweight and obese
individuals in a randomized controlled trial.
Inflammation. 36(3): 625-32.

Benatti F.B. and Junior AH. (2007). Leptin and
endurance exercise: implications of adiposity and
insulin. Rev Bras Med Esporte. 13(4): 239-244.

Visness CM, London SJ, Daniels JL, Kaufman JS,
Yeatts KB, Siega-Riz AM. (2009). Association of
obesity with IgE levels and allergy symptoms in
children and adolescents: results from the
National Health and Nutrition Examination
Survey 2005-2006. J Allergy Clin Immunol.
123(5): 1163-9.

Vieira VJ, Ronan AM, Windt MR, Tagliaferro AR.
(2005). Elevated atopy in healthy obese women.
Am J Clin Nutr. 82(3): 504-9.

Thomas SS, Chhabra SK. (2003). A study on the serum
levels of interleukin-1beta in bronchial asthma. J
Indian Med Assoc. 101(5):282-286.

Skiepko R, Zietkowski Z, Tomasiak-Łozowska MM,
Bodzenta-Łukaszyk A. (2009). Anti-IgE therapy
in persistent allergic asthma. Przegl Lek. 66(3):
141-4.

Wilders-Truschnig M, Mangge H, Lieners C, Gruber H,
Mayer C, Marz W. (2008). IgG antibodies against
food antigens are correlated with inflammation
and intima media thickness in obese juveniles.
Exp Clin Endocrinol Diabetes. 116(4): 241-245.

Eizadi M, Dooaly H, Kiani F. (2014). The association
between serum IL-1ß and IgE in healthy obese
men. Advances in Bioresearch. 5(2): 1-4.

Leung TF, Kong AP, Chan IH, Choi KC, Ho CS, Chan
MH et al. (2009). Association between obesity
and atopy in Chinese schoolchildren. Int Arch
Allergy Immunol. 149(2): 133-40.

Hqjbjerref L, Rozenzweig M, Dela F., Bruun JM,
Stallknecht B. (2007). Acute exercise  increases
adipose  tissue interstitial  adiponectin
concentration  in  healthy  overweight  and  lean
subjects. European Journal of Endocrinology.
157(5):613–623.

Kraemer RR, Chu H, Castracane DV. (2000). Leptin
and exercise. Exp. Biol. Med. 227: 701–708.

Eizadi M, Dooaly H, Kiani F. (2014). Single bout
exercise is associated with allergic property in
healthy obese men. Indian Journal of
Fundamental and Applied Life Sciences. 4(1):
226-229.


