
 
 

ADIPONECTIN SERUM LEVELS IN ADOLESCENT 
 BOYS WITH TYPE 1 DIABETES: RELATIONSHIPS 

TO PUBERTAL DEVELOPMENT, SEX HORMONE 
BINDING GLOBULIN AND TESTOSTERONE 

CONCENTRATIONS 
 

Thesis 
 

Submitted for the Fulfillment of Ph.D. in Childhood Studies  

Department of Medical Childhood Studies 

(Child Health and Nutrition)  
 

Prepared by 
 

Hussein Mohamed Abd El Rahman Abbas 
M.B., B.Ch., M .Sc Pediatrics 

 

Supervised by 

 

Dr. Hayam Kamal Nazif 
Professor of Pediatrics  

Dean of Institute of Postgraduate Childhood Studies 

Ain- Shams University 

 
 

Institute of Postgraduate Childhood Studies  

Ain Shams University  

2016 

Dr. Mohamed Hesham El Hefnawy 
Professor of Diabetes and Endocrinology  

Dean of National Institute of Diabetes and 

Endocrinology 

Dr. Laila Ibrahim Abou Basha 
Professor of Clinical Chemistry 
National Organization of Drug 

Control and Research 



 

 

 

 

 

 

 

 

 

 

 

 

 بسم الله الرحمن الرحيم

"يؤُْتيِ الْحِكْمَةَ مَنْ يشََاءُ وَمَنْ يؤُْتَ 

الْحِكْمَةَ فقَدَْ أوُتيَِ خَيْزاً كَثيِزاً وَمَا يذََّكَّزُ 

 إلِاَّ أوُلوُ الْْلَْباَبِ"

 صدق الله العظيم

962سوره البقزه: الايه   

 
 



Acknowledgment 

First of all, I would like to thank Allah for his 
grace and mercy and for giving me the effort to 
complete this work. 

Special thanks to Dr. Hayam Kamal Nazif 
Professor of Pediatrics and Dean of Institute of 
Postgraduate Childhood Studies under whose 
supervision I had the honor and pleasure to proceed 
with this work. Her constant guidance 
encouragement and foresight made all the difference. 

 
I would like to express my sincere thanks to Dr. 

Mohamed Hesham El Hefnawy Professor of Diabetes 
and Endocrinology and Dean of National Institute 
of Diabetes and Endocrinolog for his kind help and 
valuable guidance, advice and supervision.  

I would like to express my deepest gratitude to 
Dr. Laila Ibrahim Abou Basha Professor of Clinical 
Chemistry National Organization of Drug. Control 
and Research for her kind help and effort during 
preparation and completion of this work. 

Finally my deepest gratitude to my family for 
their sacrifices and encouragement.  

     



Abstract 

Background: Adiponectin is a protein hormone secreted exclusively by 

adipocytes that regulate the metabolism of lipids and glucose. 

Adiponectin has antidiabetic, antiatherogenic and anti-inflammatory 

properties. In addition it has an important protective role in 

carcinogenesis  

OBJECTIVE: To asses adiponectin serum levels in adolescent boys with 

type 1 diabetes mellitus and to study the relationships between serum 

adiponectin levels with pubertal development body mass index, 

testosterone, sex hormone binding globulin and glycemic control. 

Research design and methods: The study was a case- control study 

carried out on 45 adolescent boys with T1DM aged 12-18 years and 37 

healthy control boys of similar age .The cases and controls were divided 

into four subgroups according to their pubertal stage (Tanner stage 2-

5).They were subjected to full history, reviewing their medical records, 

and clinical examinations (Auxology, Blood pressure and Pubertal 

assessment). Serum total adiponectin level, total testosterone, sex 

hormone- binding globulin level and free testosterone level were 

determined by ELISA technique in addition to glycated haemoglobin and 

fasting blood glucose.  

Results: Adiponectin serum level (±SD) was significantly higher in 

T1DM boys compared to healthy control group (12.93 ± 5.24µg/ml 

versus 8.91± 3.21µg/ml) (P<0.001).Such higher serum levels of 

adiponectin were detected mainly at Tanner stage 2 (16.57 ± 4.60µg/ml 

vs 11.88±3.39µg/ml) (P=0.025) and Tanner stage 3 (12.77±3.71µg/ml 

vs.6.59±1.54µg/ml) (P=0.002). Adiponectin levels decreased 



significantly during pubertal development in control group and T1DM 

group. The rate of decline in adiponectin serum level in T1DM boys was 

more smooth and regular in diabetic than control group. In T1DM boys 

adiponectin levels were negatively associated with pubertal stage, age, 

total testosterone, free testosterone, intermediate / long acting insulin 

dose and positively to HbA1c. No correlation was detected with SHBG or 

BMI. In control group adiponectin levels were negatively associated with 

pubertal stage, total testosterone and BMI. 

Conclusion: Adiponectin serum levels in adolescent boys with type 1 

diabetes were significantly higher than control mainly at early puberty. It 

decreases significantly during pubertal development and correlated 

negatively to pubertal stage, total and free testosterone levels, 

intermediate / long acting insulin dosage and positively to HbA1c . 
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 

 1 

Introduction and Aim of the Work 

INTRODUCTION 

     Diabetes mellitus is a serious chronic disorder of childhood and 

represents a major public health problem. Type 1 diabetes is the 

predominant form of diabetes during childhood and adolescence, accounting 

for about 90% of cases (Craig et al., 2009; Patterson et al., 2009).The 

global incidence of type 1 diabetes is increasing worldwide, at an annual rate 

of 3-5%, particularly in children under the age of 5 years, and this trend 

leads to a significant health burden (Patterson et al., 2009(. 

 Pubertal development is characterized by many physiological 

changes, involving both hormonal and metabolic processes, and these factors 

together with psychological issues are frequently responsible for poor 

glycaemic control. Treatment may be complicated by poor compliance, 

difficulties in targeting insulin therapy and concerns about weight gain 

(Dunger, 1992). 

 Adiponectin is a protein hormone secreted exclusively by adipocytes 

that regulate the metabolism of lipids and glucose (Savino et al., 2008). 

Among adipokines, adiponectin has gained considerable attention because of 

its antidiabetic, antiatherogenic and anti-inflammatory properties. Interest in 

adiponectin has increased significantly with demonstration that it has an 

important protective role in carcinogenesis (Barb et al., 2007). 

 Studies in adolescents have documented that pubertal development 

has an effect on adiponectin serum levels and that gender difference in 

adiponectin develop during pubertal development and sex steroids may be 


