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 
Abstract—The mechanisms underlying the association between 

obesity and asthma may be related to a decreased immunological 
tolerance induced by a defective function of regulatory T cells 
(Tregs). The aim of this study is to establish the potential link 
between these diseases and CD4+, CD25+ FoxP3+ Tregs as well as T 
helper cells (Ths) in children. This is a prospective case control 
study. Obese (n:40), asthmatic (n:40), asthmatic obese (n:40) and 
healthy children (n:40), who don't have any acute or chronic diseases, 
were included in this study. Obese children were evaluated according 
to WHO criteria. Asthmatic patients were chosen based on GINA 
criteria. Parents were asked to fill up the questionnaire. Informed 
consent forms were taken. Blood samples were marked with CD4+, 
CD25+ and FoxP3+ in order to determine Tregs and Ths by flow 
cytometric method. Statistical analyses were performed. p≤0.05 was 
chosen as meaningful threshold. Tregs exhibiting anti-inflammatory 
nature were significantly lower in obese (0,16%; p≤0,001), asthmatic 
(0,25%; p≤0,01) and asthmatic obese (0,29%; p≤0,05) groups than 
the control group (0,38%). Ths were counted higher in asthma group 
than the control (p≤0,01) and obese (p≤0,001) groups. T cell 
immunity plays important roles in obesity and asthma pathogeneses. 
Decreased numbers of Tregs found in obese, asthmatic and asthmatic 
obese children may help to elucidate some questions in 
pathophysiology of these diseases. For HOMA-IR levels, any 
significant difference was not noted between control and obese 
groups, but statistically higher values were found for obese 
asthmatics. The values obtained in all groups were found to be below 
the critical cut off points. This finding has made the statistically 
significant difference observed between Tregs of obese, asthmatic, 
obese asthmatic and control groups much more valuable. These 
findings will be useful in diagnosis and treatment of these disorders 
and future studies are needed. The production and propagation of 
Tregs may be promising in alternative asthma and obesity treatments. 
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I. INTRODUCTION 

N recent decades, asthma and obesity prevalence have 
increased and reached epidemic proportions. Obesity is a 

common comorbidity to asthma [1], [2]. In a study performed 
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among the children with asthma, multivariable analysis 
identified obesity to be associated with uncontrolled disease 
[3]. Overweight/obese children with early-onset asthma have 
been reported to display poorer asthma control and a distinct 
pattern of symptoms [4]. Overweight and obesity both have 
been shown to be strongly related to wheeze. There was also a 
clear association of overweight and obesity with an objective 
marker of airways obstruction (FEV1/FVC) [5] 

Although the association between obesity and asthma is 
very clear, many questions still exist in regard to this 
relationship. Epidemiologic studies have supported the link 
between these two diseases. Genetic factors are also involved 
in the development of both obesity and asthma. Biological 
interactions including hormonal influences as well as chronic 
systemic inflammation appeared to be involved in this 
connection [1]. Among cells of the immune system, T cells 
play a major role in the inflammatory response [6]. 
Experimental studies have shown that T regulatory cell (Treg) 
levels alter tissue inflammation and systemic metabolic 
parameters, pointing to Tregs as negative regulators of pro-
inflammatory responses in obesity [7]-[10]. Activation of 
immune cells is closely associated with insulin sensitivity. 
Studies using flow cytometry subsequently identified the 
relative importance of immune cells, including T cells during 
the development of chronic inflammation. Contributions of 
inflammation to the development of insulin resistance and 
subsequent metabolic abnormalities are being investigated 
[11]. 

The aim of this study is to evaluate the status of Tregs and 
T helper cells (Ths) in obese, asthmatic and obese asthmatic 
children in comparison with those of healthy children and their 
possible relations with the status of the insulin sensitivity 
index; Homeostasis Model Assessment of Insulin Resistance 
(HOMA-IR), in children with obesity as well as in obese 
children complicated with asthma. 

II. MATERIALS AND METHODS 

A. Patients 

A total of 160 children; 40 healthy, 40 obese, 40 asthmatic 
children and 40 children with obesity and asthma were 
included into the scope of this study. Their ages, weights, 
heights, waist and hip circumferences were measured and 
body mass index (BMI) values were calculated. WHO BMI 
values for 0-5 year-aged-children [12] and BMI values 
designed for 5-19 year-aged-children and adolescents [13] 
were used as the values for determining the obesity criteria. 
The values obtained from the clinical examination were 
compared with the international reference data including 
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present evidence that Tregs are key regulatory cells in the 
pathogenesis of IR and suggest a potential therapeutic value of 
Tregs to improve IR by limiting the proinflammatory milieu 
[25]. On the other hand, some other data on pediatric 
obstructive sleep apnea reported that IR is not associated with 
circulating Tregs and their suppressive functions and do not 
support a relationship between Tregs and IR [26]. Our results 
were consistent with the findings of this study. 

The present study investigating the association between 
HOMA-IR and Tregs in obese and obese asthmatic Turkish 
children is, to the best of our knowledge, the first to show that 
the frequency of CD4+CD25+FoxP3+Tregs in peripheral 
lymphocytes is lower in obese and obese asthmatic children 
than in controls, where the cohorts were matched for IR. 
Considering the facts that HOMA-IR is one of the most 
reliable commonly used IR/ISI index, and the link between 
obesity and IR, this finding makes the Tregs analysis in obese 
and obese asthmatic children much more meaningful. This 
point may emphasize the prognostic value of low Tregs with 
regard to diabetes development as well as cardiovascular 
mortality. 
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