Changes In Adipocyte Hormones In Relation To
Body Composition And Pubertal Development In
Obese Adolescents After Physical Activity And
Dietary- Restriction Programs.

Thesis Submitted For Fulfillment Of Ph.D In Childhood Studies
(Child Health And Nutrition)
Medical Studies Department

By

Maysa Samir Mahmoud Nassar

M.Sc Pediartics - Cairo University
Assistant Researcher - National Research Centre

Under Supervision of

DR. HAYAM KAMAL NAZIF DR. ZEINAB MOHAMED MONIR

Professor of Pediatrics Professor of Child Health Department
Department of Medical Studies of Child Health
Institute of Postgraduate Childhood Studies National Research Centre
DR. AHMED NASR ELDEIN SAID DR. SAFAA TAHA ZAKI
Professor of sports physiology Department of Professor of Child Health
Health Science Sports Faculty of Physical Department of Child Health
Education for Boys in Cairo National Research Centre

DR. SOHEIR ABD ELMAWGOUD ABDELMAKSOUD

Professor of Clinical and chemical pathology
Department of Clinical and chemical Pathology
National Research Centre

Institute of Postgraduate Childhood Studies
Ain Shams University

2015



Abstract

Background: The prevalence of obesity continues to rise in both
developed and developing nations. An association has been reported
between plasma level of adiponectin and leptin hormones and the existence
of adolescent obesity. Findings from recent reports suggest that intervention
with structured exercise and diet program support to modulation of the level
of these hormones and also the BMI. Aim of the study: The aim of this
study was to investigate the changes in Adipocyte hormones in relation to
body composition and pubertal development in obese adolescents after
physical activity and dietary restriction program. Subjects and Methods:
the present study was conducted on 60 adolescents aging 12-14 years old,
divided into two groups. Group (A): adolescents presenting with obesity
and who were subjected to exercise and diet program. Group (B):
adolescents presenting with obesity and who were subjected to diet
program only. Both groups (A&B) were subjected to the following before
and after 6 months of the program: full medical history taking,
anthropometric measurements, thorough clinical examination, body
composition analysis, laboratory investigations: lipid profile and hormonal
assessment. Results: Both groups (A&B) showed significantly elevation of
the levels of adiponectin hormone, significant reduction in level of leptin
hormone, BMI, WC, WHR, TG, Cholesterol ,LDL, SBP, DBP, FAT %,VF.
No significant difference was found between both groups except in fat%
after the program, there was significant reduction in group A than that of
group B. Plasma adiponectin level correlated positively with cholesterol in
group A after the intervention program but leptin correlated negatively
with BMI ,DBP and adiponectin in group A after the intervention program .
Conclusion: Results of the present study reported that the plasma level of
Adiponectin hormone will increase and the plasma level of Leptin hormone
will decrease through physical activity and diet programs intervention in
obese adolescent.

Keywords: Obesity, Adiponectin and Leptin hormones, physical activity,
diet restriction.
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Introduction

Nutrition in childhood has a significant impact on lifelong
health. Obesity considered as a common nutritional disorder
worldwide (Chilton et al., 2015).

Obesity, a disease defined by an excess accumulation of
body fat to the extent that health is adversely affected has become
a global public health concern (Schwarz, 2010).

Obesity is diagnosed by body mass index equal to or greater
than 95th percentile for age and sex in a given population where
BMI is calculated by dividing the weight in kilograms by the
height in meters squared BMI = Weight ( kg ) / Ht ( m2 )
(Gortmaker etal ., 2015).

According to U.S.PSTF., 2010 figures have indicated that
about 12% to 18% of 2 to 19 years old children and adolescents
are obese. In the United States the prevalence of pediatric
overweight, and obesity was tripled during the past four
decades. 16.3% of children and adolescents are now overweight,
11.3% are obese. (Ogden et al., 2010).

In Egypt, Aboul Ella et al., 2011 reported in a sample of
preparatory and secondary school students (4251 students)
through the school year 2004 to 2006 in seven Egyptian
governorates, the overall prevalence of overweight and obesity

among this age group ranged between 19 to 23% with higher

1
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prevalence rates among females (22.9 to 29.6%)compared to
males (14.7 to 20.7%).

Adipocyte differentiation (adipogenesis) plays an important
role in obesity and energy homeostasis. It is well known that
adipose tissue secretes multiple proteins that mediate various
biological functions. These proteins are known as adipocytokine
which include: tumor necrosis factor, leptin, adiponectin,
plasminogen activator inhibitor type-1(pal-1) and resistin (Xu et
al., 2014).

Several studies have demonstrated that there is a relation
between plasma Adiponectin and plasma leptin concentrations
with increase of visceral fat (Xu et al., 2014).

There are several reports that argued about the effect of
exercise and dietary - restriction on plasma level of Adiponectin

and leptin hormones release (Thompson et al., 2014).
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Aim of the Study
The objectives of the present study were to investigate the
changes in Adipocyte hormones in relation to body composition
and pubertal development in obese adolescents after physical

activity and dietary restriction program.
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CHAPTER |

OBESITY

Obesity in children and adolescents has become an
increasing clinical and public health concern. Its prevalence has
increased significantly worldwide with an alarming rise of its co-
morbidities which includes: hyperinsulinism, hypertension,
hyperlipidemia, diabetes mellitus, and an increased risk of
atherosclerotic cardiovascular disease in adults .Obese children
and adolescents may experience more mental health and
psychological issues as depression and low self-esteem compared
with non obese children. (Windham et al., 2012)

Obese children are more likely of becoming obese adults in
the future (Nebal et al., 2010).

The prevalence of obesity in some developing countries has
reached even higher levels than in many industrialized nations.
This growing rate represents a pandemic that needs urgent
attention if its potential mortality and economic tolls are to be
avoided (WHO, 2010).

Definition

Overweight and obesity are defined as an abnormal or

excessive fat accumulation that may impair health. Obesity

increases the child's risk of numerous health problems, and it also



