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INTRODUCTION
Atherosclerosis, a chronic inflammatory disease of the arteries, 
represents a significant health burden worldwide, contributing 
to the development of various cardiovascular conditions, 
including heart attack and stroke. Endothelial cells lining the 
inner surface of blood vessels play a crucial role in maintaining 
vascular homeostasis, regulating vasodilation, thrombosis, and 
inflammation. When exposed to risk factors such as high blood 
pressure, smoking, or hyperlipidemia, endothelial dysfunction 
ensues, leading to increased permeability, leukocyte adhesion, 
and the initiation of atherosclerotic plaque formation.

DESCRIPTION
The accumulation of low-density lipoprotein cholesterol within 
the arterial wall represents a hallmark of atherosclerosis 
initiation and progression particles penetrate the damaged 
endothelium and undergo modifications, becoming oxidized 
and eliciting an inflammatory response. Macrophages 
recruited to the site of injury engulf oxidized transforming into 
foam cells and contributing to the formation of fatty streaks a 
precursor to atherosclerotic plaque development. Over time, 
the proliferation of smooth muscle cells and extracellular 
matrix deposition further contributes to plaque growth and 
arterial remodeling. Chronic inflammation represents a key 
driver of atherosclerosis, amplifying endothelial dysfunction 
and promoting plaque instability. Inflammatory mediators, 
including cytokines, chemokines, and adhesion molecules, 
orchestrate leukocyte recruitment, foam cell formation, and 
matrix metalloproteinase activation within atherosclerotic 
lesions. Additionally, oxidative stress, arising from an imbalance 
between reactive oxygen species production and antioxidant 
defenses, exacerbates endothelial dysfunction and perpetuates 
vascular inflammation. Atherosclerosis development is 
influenced by a multitude of risk factors, both modifiable and 
non-modifiable, that collectively contribute to an individual's 
cardiovascular risk profile. Modifiable risk factors, such as 
smoking, unhealthy diet, physical inactivity, hypertension, 

dyslipidemia, and diabetes mellitus, exert direct effects on 
endothelial function, lipid metabolism, and inflammatory 
pathways, accelerating atherosclerosis progression. Non-
modifiable risk factors, including age, gender, family history, 
and genetic predisposition, confer inherent susceptibility 
to atherosclerosis and its complications, underscoring 
the importance of comprehensive risk assessment and 
targeted preventive strategies. The clinical manifestations of 
atherosclerosis vary depending on the location and severity 
of arterial involvement, ranging from asymptomatic disease 
to acute cardiovascular events. Stable atherosclerotic plaques 
may cause chronic ischemic symptoms, such as angina pectoris 
or intermittent claudication, reflecting inadequate blood supply 
to affected organs. However, the sudden rupture of vulnerable 
plaques can precipitate acute thrombotic occlusions, leading to 
myocardial infarction, stroke, or peripheral artery disease, with 
potentially devastating consequences for affected individuals. 
Management strategies for atherosclerosis aim to mitigate 
cardiovascular risk, prevent disease progression, and reduce 
the incidence of adverse events. Lifestyle modifications, 
including smoking cessation, adoption of a heart-healthy diet, 
regular physical activity, and weight management, form the 
cornerstone of primary prevention efforts. 

CONCLUSION
In conclusion, atherosclerosis represents a pervasive and 
insidious threat to cardiovascular health, driven by complex 
interactions between endothelial dysfunction, dyslipidemia, 
inflammation, and oxidative stress. Understanding the 
pathogenesis, risk factors, and clinical implications of 
atherosclerosis is essential for developing effective prevention 
and management strategies to combat this pervasive disease. 
By addressing modifiable risk factors, promoting healthy 
lifestyle behaviors, and implementing evidence-based 
therapies, healthcare providers can mitigate the burden 
of atherosclerosis and improve long-term cardiovascular 
outcomes for individuals at risk.


