
Role of leptin in development of liver fibrosis in 
metabolic syndrome with hepatic steatosis 

 
 

Thesis 
 

Submitted for partial fulfillment of M.D. Degree 
In Medical Biochemistry 

 
 

Presented by 
 

RADWA TAHA MOHAMED 
MBBCh ,M.Sc (Clinical and Chemical Pathology) 

M.Sc (Medical Biochemistry) 
 
 

Supervised by 
 

 Prof. Dr. / MOHAMED ALY ABD EL HAFEZ 
Professor of Medical Biochemistry 

Faculty of Medicine  
Cairo University 

 
Prof. Dr. / ESMAT AHMED SHEBA 

Professor of Internal Medicine 
Faculty of Medicine  

Cairo University 
 

Prof. Dr. / SAMAR MARZOUK  
Ass. Professor of Medical Biochemistry 

Faculty of Medicine  
Cairo University 

 
 

Prof. Dr. / SALWA FAYEZ  
Ass. Professor of Medical Biochemistry  

Faculty of Medicine 
Cairo University 

 
 

 
Faculty of Medicine  

Cairo University 
(2011)  

 
 



 
 

Acknowledgment 
 
First and foremost, thanks to ALLAH, who is most beneficent and most merciful 

I wish to express my sincere thanks and gratitude to Professor Doctor Mohamed Abd 

El-hafiz Professor of Medical Biochemistry department Faculty of Medicine, Cairo 

University for his support, valuable help,I had the honor to accomplish my work under 

the supervision of him. 

I also wish to express my deep thanks to Doctor Olfat Shaker Professor of Biochemistry 

Faculty of Medicine, Cairo University for her help in supporting us during molecular 

biology work. 

Also  want to thank Doctor Esmat Shiba Professor of internal medicine Faculty of 

Medicine, Cairo University for his support. 

And for Doctor Samar Marzouk, Ass. Professor of Medical Biochemistry, Faculty of 

Medicine, Cairo University I am really indebted to her for her kind encouragement 

during this work, and her valuable support and help.  

I like to express my thanks Doctor Salwa Fayez, Ass. Professor of Medical 

Biochemistry, Faculty of Medicine, Cairo University to for her help. 

I like to express my thanks to every one who helped a lot during this work.  

Finally,  

No words can express my deep thanks and appreciation to my family for their 

continuous support and outstanding encouragement. 

 

 
   
 



Abstract 

The study was carried out on 58 patients suffering from NIDDM (18 
lean diabetic, 20 obese diabetic, 20 patients with MetS), and 20 healthy age 
and sex matched controls all patients were subjected to: thorough clinical 
evaluation, routine laboratory investigation and abdominal ultrasonography. 
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Introduction 
 
The Metabolic Syndrome (MetS) is a cluster of cardiovascular risk 

factors including obesity, hypertension and dyslipidaemia that increases 
the risk of the development of type 2 diabetes mellitus and cardiovascular 
disease. The risk factors of MetS include obesity, aging, sedentary 
lifestyle, diabetes mellitus, coronary heart disease and lipodystrophy. It is 
estimated that t a large majority of patients with type 2 DM or impaired 
glucose tolerance have the metabolic syndrome (Ogbera, 2010), recent 
interest has focused on the possible involvement of insulin resistance as a 
linking factor (Alberti, et al., 2009) 
 

The insulin resistance is associated with a primary cellular defect 
in insulin action (insulin resistance) and a compensatory increase in 
insulin secretion. This combination of insulin resistance and 
hyperinsulinaemia causes a number of metabolic and cardiovascular 
changes that result in metabolic syndrome (Kashyap and Defronzo, 
2007) 

 
The adipose tissue secretes several bioactive mediators that 

influence inflammation, insulin resistance, diabetes, atherosclerosis and 
several other pathologic states besides the regulation of body weight. 
These mediators are mostly proteins and are termed "adipocytokines", 
The various cell signaling proteins secreted by the mature adipocytes 
include adiponectin, tumor necrosis factor-α (TNF-α), resistin, retinol 
binding protein-4 (RBP-4), visfatin, plasminogen activator inhibitor 1 
(PAI-1), leptin, omentin, interleukin-6 (IL-6) and monocyte 
chemoattractant protein-1 (MCP-1) (Gandhi, et al.,2010), Although 
inflammatory factors and adipocytokines have different 
pathophysiological pathways and targeted tissues and organs, the altered 
systemic balance of inflammatory factors and adipocytokines may result 
in MetS (Yu, et al., 2009) 

Non-alcoholic fatty liver disease (NAFLD) includes a spectrum of 
liver pathology ranging from simple steatosis to non-alcoholic 
steatohepatitis (NASH) (Charlton, 2004), NASH is commonly observed 
in individuals with metabolic syndrome comprising obesity, type-2 
diabetes, hyperlipidemia and hypertension (Marchesini et al, 2003). 

Pathogenesis of NASH most likely involves two steps. the initial 
event is thought to be insulin resistance, leading to the accumulation of 
lipids in hepatocytes, and the second step involves increased oxidative 
stress and production of inflammatory cytokines, resulting in the 
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hepatocellular injury and subsequent progression of hepatic fibrosis 
(Neuschwander-Tetri and Caldwell, 2003). 

Insulin receptor defects responsible for insulin resistance include 
reduced insulin-stimulated tyrosine kinase activity, reduced activation of 
tyrosine phosphorylation of the insulin receptor and of IRS-1, and 
decreased association of p85 protein and phosphatidylinositol-3-kinase 
activity with IRS-1(Kashyap and Defronzo, 2007) 

 
 

Aim of the work 
 

The present work is designed to estimate the levels of serum IL-6 
and leptin in different clinical groups of diabetes mellitus and metabolic 
syndrome (MetS) to find possible correlations between the serum levels 
of them & calculate both HOMA (Homeostatic model assessment) and 
QUICKI (Quantitative insulin sensitivity check index) as indicator of 
insulin sensitivity and to find the relation between them and both leptin 
and IL-6.   

To find the relation between the frequency of IRS-1 gene mutation 
and both diabetes mellitus and metabolic syndrome  

 

 


