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Introduction 

Diabetes mellitus is the most common endocrine 

disorder, currently affecting over 170 million people world 

wide and prospectively over 365 million in the year 2030 

(Wild et al., 2004). 

 More than 90% of the diabetic patients suffer 

from type 2 diabetes mellitus. Besides β cell failure, the major 

pathophysiological event contributing to the development of 

type 2 diabetes mellitus is resistance of target tissues to insulin 

(Kahn, 2003). 

 Insulin lowers blood glucose levels by facilitating 

glucose uptake mainly in to skeletal muscle and fat tissue and 

by inhibiting endogenous glucose production by the liver. In 

insulin resistance states, these organs do not properly respond 

to insulin, thereby causing hyperglycemia and reactive 

increase in insulin secretion by the pancreatic β cells, the 

elevated insulin levels can compensate for the poor insulin 

response only for a limited time, but on the other hand impair 

insulin resistance (Kahn, 2003).  

Insulin resistance is the object of growing interest 

because it is a strong predictor and plays an important role in 

the development of type 2 diabetes and cardiovascular disease 
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(Stumvoll and Gerich, 2001). The availability of methods to 

reliably and easily measure insulin resistance is of particular 

interest. Therefore, studying their accuracy is worthy being 

done. 
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Aim of the Study 

The aim of the study is to compare the accuracy of 

assessment of insulin resistance by applying Homeostatic 

Model Assessment (HOMA), Quantitative Insulin Sensitivity 

Check Index (QUICKI), and McAuley index once in 

comparison with their application multiple times, and to see 

their correlation  with clinical features of metabolic syndrome. 
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Insulin 
Definition:  

Insulin is a peptide hormone secreted by the β cells of 

the pancreatic islets of Langerhans and maintains normal blood 

glucose levels by facilitating cellular glucose uptake, 

regulating carbohydrate, lipid and protein metabolism and 

promoting cell division and growth through its mitogenic 

effects (Cefalu, 2001). 

 

Structure and Chemical Properties of Insulin 

Insulin is a protein consisting of 51 amino acids 

contained within two peptide chains: an A chain, with 21 

amino acids; and a B chain, with 30 amino acids. The chains 

are connected by two disulfide bridges. In addition, there is an 

intra chain disulfide bridge that links positions 6 and 11 in the 

A chain, as shown in fig (1). 

The molecular weight of human insulin is 5808. 

Endogenous insulin has a circulatory half life of 3-5 minutes. It 

is catabolized chiefly by insulinase in liver, kidney, and 

placenta. Approximately 50% of insulin is removed in a single 

pass through the liver (Gadener and Shoback, 2007).   
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Fig1: Structure of human Insulin (Gadener and Shoback, 2007).   

Synthesis and Release of Insulin 

The human insulin gene is located on the short arm of 

chromosome 11. A precursor molecule, preproinsulin, a peptide 

of MW 11,500, is translated from the preproinsulin messenger 

RNA in the rough endoplasmic reticulum of pancreatic β cells. 

Microsomal enzymes cleave preproinsulin to proinsulin (MW 

9000) almost immediately after synthesis. Proinsulin is 

transported to the Golgi apparatus, where packaging into 

clathrin –coated secretory granules takes place. Maturation of 

the secretory granule is associated with loss of the clathrin 

coating and conversion of proinsulin into insulin and a smaller 

connecting peptide, or C peptide, by proteolytic cleavage at 

two sites along the peptide chain (Gadener and Shoback, 

2007).   
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The mature insulin molecule and C peptide are stored 

together and cosecreted from secretory granules in the beta 

cells. Because the C peptide is less susceptible than insulin to 

hepatic degradation, it is useful marker of insulin secretion and 

allows discrimination of endogenous and exogenous sources of 

insulin in the evaluation of hypoglycemia (Jameson, 2006). 

Insulin secretion from the islet cells into the portal veins 

is characteristically pulsatile, reflecting the summation of 

coordinate secretory bursts from millions of islet cells. An 

ultradian oscillatory pattern of insulin release, in addition to 

post meal variation, has been reported." In response to a 

stimulus such as glucose, insulin secretion is characteristically 

biphasic, with an initial rapid phase of insulin secretion, 

followed by a less intense but more sustained release of the 

hormone (Porksen et al., 2002). 

 

 

 

 

 

 

 

 


