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ABSTRACT 
 

     It has been suggested that S128R (A561C) polymorphism of E-selectin gene 

might be associated with the predisposition to coronary artery disease (CAD). 

Our aim was to study the association of the E-selectin gene mutation (Ser 128 

Arg) with  coronary artery disease in the Egyptian population and to evaluate the 

role of E-selectin gene polymorphism as a predisposing factor for atherosclerosis 

in Egyptian population. The polymorphism was determined in 30 CAD patients 

and in 20 control subjects by polymerase chain reaction followed by restriction 

fragment length polymorphism. The frequencies of CA, CC and AA genotypes 

were 16.6%, 6.6% and 76.6%, in the CAD patients and 10%,0% and 90%, in the 

control subjects, respectively . There was no significant difference in the 

frequencies of the genotypes in S128R polymorphism between the CAD and 

control groups.( X2=1.9 , P=0.37). 

 The frequency  of the mutant C allele was higher among CAD patients 

compared to the control group( 15% vs 5%).However ,this difference was not 

statistically significant(X2 = 2.4, P= 0.119) .The Odds ratio for the risk of CAD 

associated with the C allele was OR=3.35 ;(  95% CI= 0.62  :  23.94).These 

results suggest that there is no association of the E-selectin gene mutation ( Ser 

128 Arg) with  coronary artery disease in the Egyptian population . 

Key Words: 

Adhesion molecules. 

E-selectin. 

Polymorphism. 

Egyptian population. 
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INTRODUCTION AND  
AIM OF THE WORK 

 
In recent years, a rapid emergence of cardiovascular disease has been 

reported as a clinical and public concern in many economically developing 

countries. At the same time, a high prevalence of known risk factors for 

coronary artery disease has been documented in these developing countries, 

including Egypt (Waly et al., 1997). It is attributable to atherosclerotic plaque 

buildup in the walls of the epicardial coronary arteries. The atheroma 

accumulation can limit blood flow to the myocardium, resulting in symptoms 

of ischemia (Bhagavatula et al., 2004).  

The manifestation of coronary artery disease (CAD) is influenced by a 

complex interplay of numerous environmental and genetic factors. Despite 

extensive molecular genetic investigations, neither CAD nor myocardial 

infarction (MI) has been reproducibly associated with specific genetic variants. 

This shortcoming has largely been explained by the complex pattern of the 

disease, suggesting different disease mechanisms. A more comprehensive 

clinical characterization could give additional discrimination of the disease 

phenotype and thus, narrow the heterogeneity (Fischer et al., 2005). 

   Recent attention has focused on the inflammatory component of 

atherogenesis and acute ischaemia. Because genetic traits contribute 

significantly to the global risk of ischaemic heart disease (IHD), a number of 

studies have now addressed the hypothesis that variations in the genetics of the 

inflammatory system may increase the risk of disease. Differences in the 

genetic regulation of inflammatory processes might explain why some people 

but not others develop the disease and why some develop a greater 

١ 
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inflammatory response than others (Andreotti et al., 2002).  Several recent 

findings regarding the genetic background of atherosclerosis have indicated 

that DNA polymorphisms in genes encoding adhesion molecules are associated 

with a higher risk of severe atherosclerosis (Yoshida et al.,2003) 

Many studies have shown a positive association between serine 128 

arginine mutation of E-selectine gene and coronary artery disease (Wenzel et 

al, 1996, Wenzel et al 1997, Ye et al 1999, Zheng et al, 2001,  Yoshida   et 

al 2003, Ghilardi et al 2004, Li et al 2005 and Abu-Amero et al 2006). 

Other studies showed negative results (Herrmann et al., 1998 and Ellsworth 

et al 2001). 

Aim of the work:  

The aim of  this work is to study the association of the E-selectin gene 

mutation ( Ser 128 Arg) with  coronary artery disease in the Egyptian 

population and to evaluate the role of E-selectin gene polymorphism as a 

predisposing factor for atherosclerosis in Egyptian population. 
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REVIEW OF LITERATURE  

Chapter 1 

Coronary Heart Disease 
Coronary heart disease (CHD) is the central component of a broad spectrum 

of disease conditions affecting the heart and circulation, collectively termed 

atherosclerotic cardiovascular disease, that progress dramatically as age 

advances (Vokanos and Kannel, 2004). No complex trait is more important 

than atherosclerotic coronary artery disease (CAD) and myocardial infarction 

(MI). Not only this disease is the leading cause of death and disability in 

Western society, but by 2020 it is expected to be the number one cause of death 

worldwide (Topol et al., 2006). The so-called "epidemiological transition" is 

taking place in the developing countries in part because of the rapid aging of the 

developing world's populations, progressive urbanization and socioeconomic 

transformation. Another major factor involves changes in nutritional patterns 

experienced over the past few decades. As diet changes, usually to include a 

smaller proportion of complex carbohydrates and more sugar and animal fat, 

people become more susceptible to non communicable diseases including CAD. 

For example, coronary heart disease, including acute myocardial infarction, was 

reported to be the fourth leading cause of admission at the Salmaniya Medical 

Centre in Bahrain. In Jordan, a progressive increase in coronary heart disease 

cases between 1973 and 1987 has been reported and this was associated with a 

decline in the number of cases of rheumatic heart disease. At Queen Alia Heart 

Centre, almost half the patients with angiographically confirmed disease were 

below the age of 50 years and only 17% were above the age of 60 years 

(Alwan, 1997).  
 

٣ 
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Risk factors of CAD: 

1- Smoking: 
Cigarette consumption remains the single most important modifiable risk 

factor for coronary artery disease. Smoking enhances atherothrombosis by 

several mechanisms including; effects on blood pressure, reduction in 

myocardial oxygen supply, enhancing oxidation of low density lipoproteins 

(LDL), impairment of coronary artery dilatation, and adverse inflammatory and 

haemostatic effects (Ridker and Libby, 2005).    

Cessation of cigerate smoking constitute the single most important 

intervention in preventive cardiology. In a major overview, smoking cessation 

reduced coronary heart disease mortality by 36% as compared with mortality in 

subjects who continued smoking, an effect that did not vary by age, gender or 

country of origin (Ridker and Libby, 2005).  

2- Diabetes mellitus: 
People with diabetes mellitus are more prone to coronary heart disease, 

stroke and peripheral vascular disease. Diabetes mellitus has been regarded as 

an independent risk factor for the progression of coronary artery disease. 

Cardiovascular disease (CVD) is the leading cause of death of people with 

diabetes. Additionally, the case fatality rate of CHD is increased among patients 

with non-insulin dependent diabetes. There is evidence suggesting that CVD 

risk among diabetic patients is equivalent to that associated with prior MI 

among non-diabetic patients (Wannamethee et al., 2004). In the study of 

Wannamethee et al. (2004) diabetes was associated with a significant increase 

in risk of major cardiovascular events compared with non-diabetic men with no 

history of CHD. Men with diabetes only had a nearly threefold increase in risk 

of death from CHD after adjustment for age and confounders, which was higher 
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than the risk in men with angina only but lower than the risk seen in men with 

prior MI. Also they observed CVD risk to increase with increasing duration of 

diabetes. 

3- Family history: 
A positive family history of coronary heart disease is a well-recognized 

cardiovascular risk factor. This is explained in part by the familial aggregation 

of individual quantitative cardiovascular risk factors, such as lipids, blood 

pressure, and body weight. Family patterns of cardiovascular risk are likely to 

result from the effects of shared genes and environment (Harrap, et al., 2002). 

4- Obesity: 
Overweight and obesity can lead to adverse metabolic changes, including 

increase in blood pressure, unfavorable cholesterol levels and increased insulin 

resistance. They raise the risk of many diseases including coronary heart 

disease (Khatib, 2004).  

5- Hypertension: 
Most epidemiological studies now recognize the associated contribution of 

both systolic and diastolic blood pressure to the development of cardiovascular 

risk. Previously it was thought that systolic blood pressure is the main factor 

(Ridker and Libby, 2005).   
6- Dyslipidaemia: 
Increased cholesterol, triglycerides and LDL and decreased level of high 

density lipoprotein are associated with increased risk of CAD (Ridker and 

Libby, 2005).  
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7- Physical Inactivity: 
It is now well recognized that physical inactivity and increased sedentary 

habits represent a risk factor for a number of chronic diseases including 

coronary heart disease (CHD) and obesity. On the other hand, regular physical 

activity has been shown to reduce the risk of both cardiovascular disease and 

all-cause mortality. Furthermore, research on physical activity epidemiology 

indicates that inactivity appears to be far more important risk factor than was 

previously estimated. The reason is that there are higher proportions of the 

population who are inactive and at risk for CHD than those who are at risk for 

any of the other CHD risk factors (Al-Hazzaa, 2004). 
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Chapter 2 

Atherosclerosis 
Atherosclerotic lesions (atheromata) are asymmetric focal thickenings of the 

innermost layer of the artery, the intima (Hansson, 2005). 

Pathogenesis: 
Atherosclerosis has traditionally been viewed to simply reflect the 

deposition of lipids within the vessel wall of medium-sized and large arteries. 
This concept has changed. It is now assumed that a complex endothelial 
dysfunction leads to a compensatory inflammatory response (Stoll and 
Bendszus, 2006). 

Stages of formation of atherosclerosis can be summarized as follow (Wu 
and Wu, 2005 and Libby, 2005).  

I. Atherosclerosis initiation: 
i. Early risk stage: 

1- Endothelial dysfunction. 
2- Leukocyte recruitment. 

ii. Early atherosclerosis. 
Foam cell formation. 

II. Evolution of atheroma: 
i. Role of immune cells. 

ii. Smooth muscle cells migration and proliferation. 
iii. Smooth muscle cells death. 
iv. Role of extracellular matrix. 
v. Angiogenesis in plaque. 

vi. Plaque mineralization. 
III. Complications: 

i. Arterial stenosis. 
ii. Thrombosis and atheroma complications. 

iii. Plaque rupture.  
٧ 


