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 Introduction  

 1   

Introduction 

Body weight is regulated by numerous physiological 

mechanisms that maintain balance between energy intake 

and energy expenditure. Thus, any factor that raises energy 

intake or decreases energy expenditure by even a small 

amount will cause obesity in the long-term (Lustig, 2001). 

A child's weight status is determined using an age- 

and sex-specific percentile for BMI rather than the BMI 

categories used for adults because children's body 

composition varies as their age varies and varies between 

boys and girls. Obesity is defined as a BMI at or above the 

95th percentile for children of the same age and sex 

(Barlow and Expert committee, 2007). 

Childhood obesity has more than doubled in children 

and tripled in adolescents in the past 30 years. The 

percentage of children aged 6–11 years in the United States 

who were obese increased from 7% in 1980 to nearly 18% 

in 2010. Similarly, the percentage of adolescents aged 12–

19 years who were obese increased from 5% to 18% over 

the same period. In 2010, more than one third of children 

and adolescents were overweight or obese (Ogdenet, 2012). 
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 2   

Childhood obesity has both immediate and long-term 

effects on health and well-being. Obese youth are more 

likely to have risk factors for cardiovascular disease, such 

as high cholesterol or high blood pressure. In a population-

based sample of 5- to 17-year-olds, 70% of obese youth 

had at least one risk factor for cardiovascular disease 

(Daniels et al., 2005).  

Emerging data indicate an association between 

obesity and infectious diseases. Obesity may influence 

either the risk of getting an infection or the outcome of an 

infection once it is established. Obesity-related immune 

system dysregulation, decreased cell-mediated immune 

responses, impaired chemotaxis, dysregulated cytokine 

production, altered differentiation and intracellular killing 

by macrophages, obesity-related co-morbidities, respiratory 

dysfunction and pharmacological issues have been 

proposed as possible mechanisms (Huttunen and 

Syrjänen, 2013). 

Leptin is a 16 kDa protein synthesized mainly by 

adipose tissue and was originally identified as the gene 

defect responsible for the obesity syndrome. Circulating 

leptin levels are directly related to adipose tissue mass. 

High leptin levels signal the presence of sufficient energy 

stores to sites in the central nervous system, which respond 
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 3   

by reducing appetite and increasing energy expenditure, 

preventing severe obesity (Maffei et al., 1995). 

On the other hand, a pleiotropic role for leptin in 

mammalian physiology is clearly suggested by the complex 

syndrome exhibited by leptin-deficient and leptin receptor-

deficient mice. Those mice are not only obese, but have 

abnormalities in reproductive function, hormone levels, 

wound repair, bone structure, and immune function 

(Fantuzzi and Faggioni, 2000).  

The structure of leptin and its receptor suggest that 

leptin is a member of the cytokine family. Leptin has a 

four-helix bundle similar to that of the long-chain helical 

cytokine family, which also includes IL-6, IL-11, IL-12, 

leukemia inhibitory factor (LIF), G-CSF, CNTF and 

oncostatin M. The leptin receptor is a cytokine receptor and 

belongs to the class I cytokine receptor family. The overall 

increase in leptin during infection and inflammation 

indicates that leptin is part of the immune response and host 

defense mechanisms (Gabay and Kushner, 1999). 

Leptin is found to be involved in regulation of 

fundamental effector functions of mononuclear phagocytes, 

which express receptors for this hormone. The regulation of 

mononuclear phagocytes by leptin is associated with 

http://www.ncbi.nlm.nih.gov/pubmed?term=Fantuzzi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11037963
http://www.ncbi.nlm.nih.gov/pubmed?term=Faggioni%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11037963


 Introduction  
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activation of the JAK/STAT signaling pathway, which 

leads to stimulation of phagocytosis, production of oxygen 

and nitrogen reactive species, and also to increase in 

secretion of pro-inflammatory cytokines (Shirshev and 

Orlova, 2005). 

http://www.ncbi.nlm.nih.gov/pubmed?term=Shirshev%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=16212539
http://www.ncbi.nlm.nih.gov/pubmed?term=Orlova%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=16212539
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 5   

Aim of Work 

The aim of this study was to investigate the 

competence of phagocytic functions (intracellular killing) 

in obese children and its relation to their serum leptin. 


