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INTRODUCTION 

ype 2 diabetes mellitus (T2DM) is a heterogeneous 

metabolic disease characterized by glucose intolerance, 

which seems to result from the combined effects of insulin 

resistance and a failure of the pancreatic β-cells to compensate for 

the increased demand of insulin (Alexandra et al., 2017). 

Type 2 diabetes mellitus (T2DM) represents a global major 

healthcare burden. According to the International Diabetes 

Federation (IDF), Egypt is in the World’s 8
th
 place in terms of 

diabetes incidence, affecting up to 8.2 million people. By the year 

2045, Egypt is expected to be in the 6
th
 place, with about 16.7 

million diabetic patients and will represent the highest incidence 

in the Middle East and North Africa region. Therefore, it is 

crucial to understand the mechanisms that contribute to the 

pathogenesis of DM (International Diabetes Federation, 2017). 

Type 2 diabetes mellitus (T2DM) is a multi-factorial 

disease, genetic and environmental factors as well as life style 

have been considered as major risk factors in the development of 

T2DM (Hasan et al., 2018). However, it is supposed that the 

environmental factors and life style changes may lead to T2DM 

only in the presence of predisposing genetic factors to the disease. 

Great efforts have been made to identify the different genes 

associated with the risk of development of T2DM (Prabhanjan et 

al., 2016). 

T 
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The GLI-similar 3 (GLIS3) gene codes for a Krüppel-like 

zinc finger transcription factor that is located in a nuclear 

compartment of the cell and in the Golgi complex and is highly 

expressed in beta cells. It controls gene transcription through 

Glis3-binding sites (GLISBS) in regulatory regions of the target 

genes (Guilherme et al., 2017). 

Growing evidence indicates that GLIS3 plays a critical role 

in pancreatic cell lineage specification, particularly in the 

development of mature beta cells. GLIS3 is also important to beta 

cell mass maintenance and regulation of insulin expression in 

adults (Guilherme et al., 2017). GLIS3 may function as a cell-

type-dependent trans activator or repressor and may protect 

pancreatic β cells against apoptosis (Wen and Yang, 2017). 

Single nucleotide polymorphism (SNP) is a variation at a 

single position in a DNA sequence among individuals (Matsuda, 

2017). GLIS3 (rs7020763) which shows reduced GLIS3 

expression was found to modulate the alternative splicing of the 

pro-apoptotic protein, promoting the expression of apoptosis of 

the β cell and β cell death. These data suggest that proper GLIS3 

expression could be required for β cell survival (Wen and Yang, 

2017). 
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AIM OF THE WORK 

he aim of the present study is to investigate the potential 

association between the GLIS3 (rs7020763) gene 

polymorphism and type 2 diabetes mellitus and its impact on 

glycemic control among Egyptian population. 
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Review of Literature 

TYPE 2 DIABETES MELLITUS 

iabetes mellitus (DM) is a chronic metabolic disorder 

characterized by persistent hyperglycemia. It may be due to 

impaired insulin secretion, resistance to peripheral actions of 

insulin, or both (Goyal and Jialal, 2022). 

A. Epidemiology of T2DM: 

According to the International Diabetes Federation (IDF), 

in 2021, diabetes caused 6.7 million deaths; and 537 million 

adults aged between 20 and 79 years old were living with 

diabetes, a number that will likely rise up to 783 million by 2045. 

(International Diabetes Federation, 2021). The World Health 

Organization (WHO) Global report on diabetes shows that the 

number of adults living with diabetes has almost quadrupled since 

1980 to 422 million adults (WHO, 2019). 

Egypt is in the world’s tenth place in terms of diabetes 

incidence, affecting up to 10.9 million people in 2021. By the 

year 2045, Egypt is expected to be in the ninth place, with about 

20 million diabetic patients, due to the rapidly increasing and 

aging population, which will be one of the highest incidence rates 

in the Middle East and North Africa regions. It was estimated that 

there were about 6.8 million undiagnosed diabetic cases in Egypt. 

DM represents a huge economic burden, in 2021; the IDF 

estimated the total healthcare expenditure worldwide on diabetes 

to reach 966 billion dollars, meanwhile in Egypt, the healthcare 

D 


