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Introduction

Endothelial dysfunction plays a pivotal role in the development 
of atherosclerosis, a major cause of cardiovascular disease. �e 
endothelium, a layer of cells lining blood vessels, regulates critical 
functions such as blood �ow and in�ammation. When endothelial cells 
become dysfunctional, they promote the formation of atherosclerotic 
plaques by increasing arterial permeability and in�ammation [1]. 
Understanding the mechanisms behind endothelial dysfunction and its 
impact on atherosclerosis is crucial for developing e�ective prevention 
and treatment strategies. �is paper explores these mechanisms, 
examines risk factors, and evaluates current diagnostic and therapeutic 
approaches.

Endothelial function and dysfunction

De�nition and Role of Endothelial Cells Endothelial cells line 
the interior surface of blood vessels and are critical for maintaining 
vascular homeostasis. �ey regulate blood �ow by releasing vasoactive 
substances, control the balance between coagulation and �brinolysis, 
and modulate the in�ammatory response. �ese cells also maintain 
a barrier between the bloodstream and surrounding tissues, thus 
preventing unwanted cell and protein leakage. Mechanisms of 
Endothelial Dysfunction Endothelial dysfunction occurs when the 
endothelium loses its ability to perform these vital functions. Key 
mechanisms include oxidative stress, in�ammation, and impaired nitric 
oxide production. Factors such as high blood pressure, hyperlipidemia, 
and smoking can damage endothelial cells, leading to a cascade of 
pathological events that contribute to vascular diseases [2]. Indicators 
and Diagnostic Techniques for Endothelial Dysfunction Markers 
of endothelial dysfunction include elevated levels of endothelin-1 
and decreased levels of nitric oxide. Diagnostic techniques to assess 
endothelial function include �ow-mediated dilation (FMD) of the 
brachial artery and measurements of circulating biomarkers like soluble 
E-selectin. �ese methods help evaluate the endothelial response to 
stimuli and the extent of dysfunction.

Pathogenesis of atherosclerosis
�ow. Complications include acute coronary syndrome, strokes, and 
peripheral artery disease. �e instability of plaques can also result in 
thromboembolic events if the plaque ruptures and forms a blood clot.

Risk factors and in�uences

Genetic and Environmental Risk Factors Genetic predispositions, 
such as inherited dyslipidemias, can increase susceptibility to 
atherosclerosis. Environmental factors like exposure to pollutants 
and chronic in�ammation also contribute to endothelial dysfunction 
and atherosclerosis development. Lifestyle Factors Contributing 
to Endothelial Dysfunction and Atherosclerosis Lifestyle choices, 
including a high-fat diet, physical inactivity, and smoking, are 
signi�cant risk factors. �ese behaviors exacerbate endothelial 
dysfunction by increasing oxidative stress and in�ammation, thereby 
accelerating the atherosclerotic process [4]. Systemic Diseases and 
Conditions (e.g., diabetes, hypertension) Systemic conditions such 
as diabetes and hypertension are major contributors to endothelial 
dysfunction. Elevated blood glucose levels and high blood pressure 
cause direct damage to endothelial cells, leading to an increased risk of 
atherosclerosis and its complications.

Diagnostic approaches

Clinical Assessment of Endothelial Function Clinical assessment 
methods include measuring endothelial-dependent dilation in 
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Abstract

This manuscript reviews the relationship between endothelial dysfunction and atherosclerosis, focusing on the 
underlying mechanisms, clinical implications, and current therapeutic strategies. Endothelial dysfunction is a key early 
event in the pathogenesis of atherosclerosis, leading to the development of cardiovascular diseases. We discuss 
the pathophysiology of endothelial dysfunction, its role in atherosclerosis, and evaluate both current and emerging 
treatment options.
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response to increased blood �ow, such as through FMD tests. �ese 
assessments help gauge the functional capacity of endothelial cells and 
their response to various stimuli. Imaging Techniques for Detecting 
Atherosclerosis Imaging modalities such as ultrasound, computed 
tomography (CT) angiography, and magnetic resonance imaging 
(MRI) are used to visualize atherosclerotic plaques and assess their 
severity. �ese techniques provide detailed insights into plaque 
characteristics and arterial wall changes [5]. Biomarkers and Laboratory 
Tests Biomarkers such as C-reactive protein (CRP), high-sensitivity 
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