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Abstract 

 

Abstract 

 

Oxidative stress is suggestive to contribute to pathological process in many 

diseases e.g. cancers, atherosclerosis and diabetes.  

Diabetes mellitus is a disorder characterized by hyperglycemia due to an 

absolute or relative deficiency of insulin and or insulin resistance. Long-term 

exposure to oxidative stress is strongly implicated in the pathogenesis of 

diabetic retinopathy. Polymorphic genes of detoxifying enzymes are implied in 

the development of DR. Homozygous gene deletion of GSTM-1 result in lack 

of enzyme activity. This study describes that genetic variation in GSTM-1 gene 

may influence susceptibility to retinopathy in patients with type II diabetes 

mellitus. 
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Introduction and Aim of the Work 

Introduction 

Glutathione S-transferases (GSTs) consist of a superfamily of 

dimeric phase 2 metabolic enzymes that catalyse the conjugation of 

glutathione with wide range of electrophilic substrates (Habdous et al., 

2004). 

 

These enzymes play an important role in detoxifying cytotoxic 

agents and protecting cellular macromolecules. Oxidative stress is 

suggestive to contribute to pathological process in many diseases e.g. 

cancers, atherosclerosis and diabetes (Chen et al., 2005 and Hori et al., 

2007). It also plays an important role in the development of 

microvascular complications in type II diabetes (Wang et al., 2006 and 

Hossaini et al., 2008). 

 

At least seven distinct classes of soluble GST that are expressed in 

mammalian liver have been identified: alpha, mu, pi, sigma, kappa, 

omega and theta.  

GST mu (GSTM1) locus has been mapped to chromosome 1 p13.3 and it 

is considered as one of the most common sites for polymorphism of GST 

genes in human (Hovnik et al., 2009).  

 

Subjects with at least one functional allele for GSTM1 are grouped 

into the positive conjugator type and called GSTM1 positive. 

 

Homozygous gene deletion of the GSTM1 result in complete lack 

of enzyme activity with a frequency 40-60% & it is called GSTM1-null 

(Landi, 2000). 



Introduction and Aim of the work 

 

It was reported that genetic variation in glutathione S- transferase 

M1 (GSTM1) gene may influence susceptibility to retinopathy in patients 

with type II diabetes mellitus. 

 

Aim of the work 

         The present study aimed to assess the association between GSTM-1 

gene polymorphism and the development of retinopathy in type II 

diabetes mellitus. 
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Diabetes Mellitus 
 

Definition 

 Diabetes mellitus (DM) is a group of metabolic diseases 

characterized by high blood sugar (glucose) levels that result from defects 

in insulin secretion, or action, or both. Insulin enables cells to absorb 

glucose in order to turn it into energy. This causes glucose to accumulate 

in the blood (hyperglycemia), leading to various potential complications 

(Rother, 2007). 

 

Incidence 

Diabetes mellitus has become one of the most challenging health 

problems of the 21st century. It affects more than 230 million people 

worldwide, and this number is expected to reach 350 million by 2025. It 

is the fourth leading cause of death by disease globally; every 10 seconds 

a person dies from diabetes-related causes (Kowluru and Chan, 2007). 

 

In the United States an estimated 20.8 million people have 

diabetes. Unfortunately, the disease does not go away, but it can be 

controlled.  

 

A study conducted by the Centers for Disease Control suggests that 

diabetes care has improved over the past 10 years; but there remains a 

great need to focus on additional improvements because about 850 000 

new cases of diabetes are diagnosed each year in United States alone 

(Sharma et al., 2005). 

 

 


