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ABSTRACT 
Numerous reports document the role of vascular adhesion molecules in the 

development and progression of atherosclerosis. E-selectin plays a role in the early stages 

of vascular disease by facilitating the attachment of leukocytes to the endothelium. 

Polymorphism in the E-selectin gene leading to a replacement of serine by arginine at 

position 128 has been associated with premature coronary artery disease. Intercellular 

adhesion molecule-1 (ICAM-1) plays a crucial role in lymphocyte migration and 

activation, and is considered important in the pathogenesis of atherosclerosis. The aim of 

the present study was to evaluate the association between gene polymorphism of E-

selectin & ICAM-1 and peripheral arterial occlusive disease (PAOD) in Egyptian. We 

investigated 2 mutations, namely S128R in E-selectin and K469E in ICAM-1 in 52 

patients with PAOD and 30 control subjects using polymerase chain reaction–restriction 

fragment length polymorphism (PCR-RFLP) analysis in an Egyptian population. Patients 

were classified into 31 diabetic and 21 non diabetic subjects. 

The distribution of E-selectin genotypes in patients affected by PAOD was 84.6% 

AA genotype and 15.4% AC genotype. The distribution of E-selectin genotypes in 

control subjects was 96.7% AA and 3.3% AC. The AC genotype was significantly more 

common in patients than controls. Additionally, the distribution of ICAM-1 genotypes in 

patients affected by PAOD was 30.8% EE, 48% EK, and 21.2% KK. The distribution of 

ICAM-1 genotypes in control subjects was 13.3% EE, 33.4% EK and 53.3% KK. The EE 

genotype was significantly more common in patients than controls. It is interesting in this 

study those patients having AC genotype, also having EE genotype. 

 

Conclusions- Our data support the hypothesis that inflammatory mechanisms are 

important in the pathophysiology of vascular diseases with an atherosclerotic basis. E-

selectin gene S128R polymorphism and ICAM1 gene K469E polymorphism were 

associated with increased risk in PAOD. The E allele may serve as a genetic risk factor 

for PAOD. 

Early detection of these gene polymorphism helps in early prophylaxes against PAOD. 

 

Key Words:  PAOD (Peripheral Arterial Occlusive disease), ICAM-1, E-selectin, RFLP. 
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INTRODUCTION 
 

Peripheral arterial disease (PAD) is associated with high mortality 

rates (e.g. 30%, 50% and 70%, at 5, 10 and 15 years, respectively due to a 

high incidence of cerebrovascular and cardiovascular events. This may be 

explained, at least in part, by the ongoing endothelial and enhanced 

coagulation activation that occurs in PAD patients compared with normal 

individuals. Irrespective of the cause underlying the increased incidence of 

cerebrovascular and cardiovascular events, PAD patients are more likely to 

have a fatal or non-fatal myocardial infarction (MI) or stroke that of ever 

requiring a major amputation. In addition, the presence of PAD in patients 

with stable angina conveys a 6.3-fold increased risk for sudden death 

(Paraskevas et al., 2007). 

Cellular adhesion molecules are markers of inflammation that are 

hypothesized to play a major role in the initiation of atherosclerotic lesions. 

The cell adhesion molecules are important for binding of leukocytes to the 

endothelial cells and in the infiltration of inflammatory cells into tissues. 

Various inflammatory mediators such as TNF-α, IL-1β and bacterial 

lipopolysaccharide (LPS), increase the expression of cell adhesion molecules 

(CAMs) including ICAM-1, VCAM-1 and E-selectin on endothelial cells 

(Kumar et al., 2007).  

Thus, upon inflammatory stimulation, the endothelial barrier function 

is rapidly lost and preformed P-selectin is translocated to the luminal surface 

of endothelial cells, followed by expression and release of E-selectin, 

intercellular adhesion molecule-1 (ICAM-1), and vascular adhesion 

molecule-1 (VCAM-1), substances that regulate attachment and 
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transendothelial migration of leukocytes. Both macrophages and endothelial 

cells produce ICAM-1 in response to inflammatory cytokines (Bartzeliotou 

et al., 2007).  

During inflammation, E-selectin, which is usually absent in normal 

tissues, is expressed on the endothelium. After activation by cytokines, 

adhesion molecules are shed from the surface of endothelial cells and 

leucocytes and their circulating levels in plasma can be measured, serving as 

markers of endothelial activation and vascular inflammation (Afshar-

Kharghan and Thiagarajan, 2006). 

The inflammatory reaction that accompanies development and 

progression of atherosclerosis is orchestrated by several molecules, 

belonging to different families of inflammatory mediators, such as 

cytokines, chemokines, adhesion molecules, and proteolytic enzyme. 

Importantly, plasma levels and/or functional activity of these inflammation 

determinants may be strongly influenced by functional single nucleotide 

polymorphisms of the corresponding genes, with important clinical 

implications (Flex et al., 2007). 

As all these inflammatory mediators display complex interactions 

during atherogenesis, genetic studies aimed to investigate individual 

susceptibility to cardiovascular diseases (CVDs) should not be limited to 

the evaluation of polymorphisms of single inflammatory genes, but should 

consider several genetic variants together, in order to account for the 

pleiotropic and interdependent effects of candidate genes (Flex et al., 2004).  
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Aim of the Work 
 

The aim of the present study is to evaluate the association between 

gene polymorphisms of ICAM-1 & E-selectin and atherosclerotic peripheral 

diseases.  

 


