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ABSTRACT

Objective: To assess the serum leptin and adiponectin in Iraqi children with asthma and compare it with healthy controls in Hilla province.

Methods: Leptin and adiponectin were measured in 100 children; 60 newly diagnosed with asthma and 40 non-asthmatic children with a comparable 
age and sex were enrolled in this study. Asthmatic children subdivided into two groups; 30 patients in each group (obese and non-obese). The age of 
patients and control ranged between 2 and 12 years. The study was conducted in the Department of Biochemistry, College of Medicine, University of 
Babylon, leptin and adiponectin were estimated by enzyme-linked immunoassay, enzyme-linked immunosorbent assay technique.

Results: An increase in leptin and decrease adiponectin levels in the obese group than in non-obese asthmatic and control groups, with significant 
difference (p<0.04) and (p<0.03), respectively.

Conclusion: Among obese asthmatic Iraqi children, increase and decrease levels of leptin and adiponectin, respectively, indicate the significant 
association between adipokines and obesity in asthma.
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INTRODUCTION

Asthma is the most common chronic lower respiratory disease in 
childhood throughout the world. Asthma most often starts early in 
life and has variable courses and unstable phenotypes which may 
progress or remit over time. The impact of asthma on the quality of 
life of patients as well as its cost is very high. Therefore, appropriate 
asthma management may have a major impact in the quality of life of 
the patients and their families, as well as on public health outcomes [1]. 
Currently, primary prevention is not possible.

Causes of asthma: All phenotypes of asthma are multifactorial disorders 
which are the result of a complex interplay between genetic and 
environmental factors. These factors are thought to lead to inflammatory 
and structural changes which cause asthma symptoms [2]. In addition 
to storing energy, adipose tissue exerts an extremely active endocrine 
function and produces a variety of factors which circulate and regulate 
systemic metabolism and inflammation [3,4]. Among these factors, 
adipokines are defined as those cytokines secreted by adipose tissue. 
Leptin, adiponectin, resistin, chemerin, apelin, visfatin, plasminogen 
activator inhibitor 1, monocyte chemoattractant  tumor necrosis factor 
alpha (TNF-α), and interleukin 6 [5].

Adiponectin, a collagen-like plasma protein produced specifically by 
adipose tissue, is abundantly present in the circulation that is involved 
in the homeostatic control of circulating glucose and lipid levels [5]. 
Some but not all studies demonstrate that low serum total adiponectin 
concentrations are associated with a greater risk for asthma among 
women and peripubertal girls [6]. In children, the clinical studies about 
this issue are limited.

Leptin is mainly synthesized and secreted by adipocyte [7]. Effects of 
leptin on lung cells might also impact asthma. Bronchial epithelial cells 
express leptin receptors, and leptin causes epithelial cell proliferation 
and mucin protein expression [8-10]. Airway smooth muscle cells 
also express leptin receptors [11]. Some but not all studies indicate 
that high serum leptin concentrations are associated with greater 

odds for asthma prevalence, particularly among prepubertal boys, 
peripubertal and postpubertal girls, and women. The data suggest 
that this association may be more consistent in children than in 
adults.

METHODS

Ethical issues
The study was approved by the local ethics committee, all patients’ 
parents take part in the study were already informed about the aim of 
the study, agreed, and signed consent.

Date and duration
The study was carried out on patients from Babylon Teaching Hospital 
for Gynecology and Pediatrics in Babylon Province, Hilla city, from 
February 2016 to May 2016.The practical side of the study was 
performed at the laboratory of Biochemistry Department at College of 
Medicine/University of Babylon.

Study design
The study design was a case–control study.

Patients and control
Sample size was calculated according to Daniel sample size formula 
equation. This study included 100  samples (60  patients divided into 
two groups [obese and non-obese], 40 apparently healthy control) the 
age of them from 2 to 12 years.

Chemicals and methods
A.	 Determination of serum leptin concentration by the DRG leptin 

enzyme-linked immunosorbent assay (ELISA) kit is a solid phase 
ELISAbased on the sandwich principle [12,13].

B.	 Determination of serum adiponectin concentration by this ELISA 
kit uses sandwich-ELISA as the method. The micro-ELISA plate 
provided in this kit has been precoated with an antibody specific to 
ADP/Acrp30 [14].
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RESULTS

The total number of study groups was 100 child describe on three 
groups.
1.	 Obese children with asthma (n=30).
2.	 Non-obese children with asthma (n=30).
3.	 Control children (n=40).

Age
There was no significant difference in age (as mean) between control 
and asthmatic children (obese and non-obese) as demonstrated in 
Fig. 1.

Gender
Distribution of asthmatic children according to gender that shown in 
Fig. 2. The present study demonstrated that the incidence of asthma in 
male (58.33%) is greater than females (41.66%).

Body mass index (BMI)
Distribution of asthmatic children according to BMIthat shows in Fig. 
3. The mean ± standard error [SE] of BMI for control, non-obese and 
obese patients were 15.912 ± 0.331, 15.946 ± 0.433, and 20.078 ± 0.349, 

respectively. The present result revealed that BMI was significantly 
(p>0.01) greater in obese group when compared with non-obese 
patient or control, as shown in Fig. 3.

Serum leptin concentration as mean ± SE of asthmatic children 
and control
As shown in Table 1,the mean ± SEof leptin in asthmatic obese child 
was 6.801 ± 1.090with a significant (p<0.01) differences with both non-
obese and control groups. While no significant (p>0.05) differences 
of leptin between non-obese asthmatic patient (1.650 ± 0.385) and 
control (2.856 ± 0.749).

Serum adipokine concentration as mean ± SEof asthmatic children 
and control
In this study, serum concentrations of adiponectin mean ± standard 
deviation were significantly decrease (p<0.01) in asthmatic (obese) 
children when compared with asthmatic (non-obese) and control 
group, as shown in Table 2.

DISCUSSION

 Asthma represents as a chronic inflammatory disorder of the airways 
and is associated with airways hyper-responsiveness that leads to 
recurrent episodes, often reversible, and widespread airflow obstruction 
within the lungs [15,16]. Body weight is one of the risk factors in 
asthma. Obesity is marked by low levels of systemic inflammation with 
elevated levels of inflammatory cytokines, adipokines, and acute phase 
proteins, including leptin, IL-6, TNF-α, and C-reactive protein [17-19]. 
Indeed, obesity facilitates the development of metabolic disorders 
and cardiovascular diseases in addition to chronic diseases [20-22]. 
According to the statistics of this study, the mean age of patients 
who were diagnosed as asthmatic children (obese with non-obese) 
and control were 3.656, 4.506, and 4.167years, respectively. There 
was no significant difference in age (as mean) between control and 
patient groups as shown in Fig. 1. This age matching helps to eliminate 
the differences in parameters results that may originate due to the 
big variation in age. Many studies, Andrew et al. [23], Mahmood 
et al. [24], and Hazim et al. [25], are consistent with the fact that the 
majority of asthmatic children report disease onset before 6 years of 
age and depend on the same principle of age matching. On the other 
hand, this review demonstrates a slight male predominance with 
a 1.4:1 ratio. This finding is going with those of Tiran et al. [26] and 
Mahmood et al. [24]. Leptin, a hormone of adipose tissue, is associated 
with inflammation [27] and its levels have been shown to be higher in 
children with asthma than in those without [12]. The adipose tissue in 
obese subjects induces a systemic inflammatory state which produces 
a rise in the serum concentrations of proinflammatory adipokines, 
such as leptin; as proinflammatory and adiponectin, and as anti-
inflammatory. As body weight increases, more leptin is produced as 
revealed in our study population. As reviewed in Table 1, the highest 
leptin levels were observed in obese asthmatic children than those 
of obese asthmatic children and control with significant difference 
between them (p<0.01). These findings were consistent with some 
studies published recently [28] Guler et al. that found the same results. 
In fact, leptin was mainly secreted by adipocytes and target the cells 
directly, such as epithelial cells, nervous cells, and immune cells 
(T helper), by expressing its receptor (LEPR) which lead to the first 
steps of pathological pathway of many inflammatory diseases [29]. 
Research Journal of pharmaceutical, biological, and chemical sciences 
reported that leptin in addition to its endocrine and metabolic function, 
it enhances the Th1 response, suppresses Th2 pathways, and can exert 
direct effects on CD4+ T-lymphocyte proliferation and macrophage 
phagocytosis. In obese children, leptin promotes IFN-γ production in 
naive cells and memory T-cells but inhibits IL-4 synthesis in memory 
T-cells [5]. Furthermore, many inflammatory diseases may induce leptin 
releasing from adipose tissue or the lung which further increases the 
airway inflammation and hyper-reactivity [30-32]. This suggests that 
leptin plays a role as an inflammatory mediator in asthma, in support of 
previous reports of its inflammatory characteristics [33]. Adiponectin, 

Fig. 1: Age studied groups

Fig. 2: Distribution of groups studied according to gender

Fig. 3: Distribution of asthma patient according to body mass 
index
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CONCLUSION
Among obese asthmatic Iraqi children, increase and decrease levels of 
leptin and adiponectin, respectively, indicate the significant association 
between adipokines and obesity in asthma.
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similar to leptin, influences energy metabolism, but it has also 
anti- inflammatory  effects  [34].  Adiponectin  is  negatively 
associated  with  obesity  because  its  concentration  increases  with 
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