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ABSTRACT 
 

Aim of this work is to detect the expression of eNOS gene in the 
blood and arterial wall of atherosclerotic occlusive arterial disease patients 
as well as normal vessels. 

This study was carried out on the 40 patients who are suffering 
from atherosclerotic occlusive arterial disease (23 males and 17 
females) and 10 patients (10 male) who are had traumatic arterial 
injuries as control group. The range of age was 7-95 years for all 
patients, 42-95 years for the diseased group (POAD), 7-36 years for 
the control group. 

The results of this study showed there is statistical significance in 
correlation between the two studied groups as there is decrease in 
expression of eNOS gene in the diseased group than the control group in 
both tissue (arterial wall) and blood. 
 
Keywords: 
 Atherosclerotic occlusive arterial disease 
         Nitric Oxide (NO) 
         Nitric Oxide Synthase (NOS) 
         Endothelial Nitric Oxide Synthase (eNOS) 
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INTRODUCTION 
 
 

Nitric oxide (NO) is produced by NO synthases (NOS), which 
oxidize L-arginine to L-citruline NO, the biologically active 
component of endothelium-derived relaxing factor, has a critical role 
in the maintenance of vascular homeostasis. Decreased endothelial 
NO production, as a result of endothelial dysfunction, occurs in the 
early stage of atherosclerosis and plays a prominent role in 
endothelium dysfunction. Based on theoretical background, enzymes 
involved in the metabolism of NO and reactive oxygen species (ROS) 
play an important role in the development of endothelial dysfunction 
(Channon et al., 2000). 

 
There are 3 NOS isoforms. All 3 NOS isoforms have a similar 

molecular structure and require multiple cofactors, including flavins, 
Nicotine adenine dinucleotide phosphate (NADPH), and 
tetrahydrobiopterin, that are required to maintain dimerization and NO 
production (Arnal et al., 1999).  

 
Neuronal (nNOS, or NOS I) and endothelial (eNOS, or NOS III) 

isoforms are constitutively expressed and are activated by calcium-
calmodulin. The inducible isoforms (iNOS, or NOS II) are regulated 
primarily at the transcriptional level, independent of agonist 
stimulation and intracellular calcium levels. eNOS, expressed in 
endothelial cells, is the predominant NOS isoform in the vessel wall. 
Under basal conditions, eNOS is inactive and remains membrane 
bound by virtue of myristoylation, palmitoylation, and an inhibitory 
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interaction with caveolin, the principal structural protein in caveolae 
(Channon et al., 2000). 

 
Shear stress is an important physiological stimulator of eNOS 

activity, causing rapid membrane release and upregulating eNOS gene 
expression by transcriptional activation of the eNOS promoter. After 
vessel injury or in disease states, iNOS expression may be induced in 
the media, atherosclerotic plaque, or neointima (Kubes et al., 1991). 

 
The role of endothelial derived NO in the regulation of vascular 

tone and organ blood flow is well established. Although three 
isoforms of the human nitric oxide synthase (NOS) gene family are 
known to exist, it is the endothelial nitric oxide synthase (eNOS) gene 
that accounts for the synthesis and release of bioactive endothelium 
derived relaxing factor (EDRF) (Wang and Marsden, 1995). 
 

In addition to relaxing vascular smooth muscle cells, 
endothelium derived NO inhibits platelet and leukocyte adhesion to 
vascular endothelium, inhibits vascular smooth muscle cell migration 
and growth, and limits the oxidation of athergenic low-density 
lipoprotein. These actions suggest that endothelial NO may have an 
important atheroprotective role beyond its effect on vessel tone and 
blood pressure and that an alteration in the activity of the vascular NO 
system could contribute to the pathogenesis of atherosclerosis (Anouk 
and Marsden, 2000). 
 

Many investigators have chosen eNOS as a candidate for 
vascular gene transfer on the basis that eNOS is the predominant 
isoform present in the normal vessel wall. eNOS gene transfer 


