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[Abstract] Atherosclerosis (AS) is an inflammatory cardiovascular disease characterized by plaque accumulation in the arterial
wall, leading to increased morbidity and mortality of related cardiovascular disorders. The main pathological mechanisms of AS
include lipid deposition, oxidative stress, and chronic inflammation, with disease progression involving endothelial cell dysfunction,
macrophage polarization, foam cell formation, and smooth muscle cell proliferation or apoptosis. Mitochondria are essential
organelles that provide energy for cellular metabolism, and the mitochondrial quality control (MQC) system is the fundamental
mechanism maintaining mitochondrial functional homeostasis. MQC dysfunction can induce vascular phenotype changes through
pathways such as oxidative stress, apoptosis, and inflammation, thereby promoting the progression of AS. Therefore, targeting MQC
to regulate mitochondrial function may become a new direction for the treatment of AS. This review summarizes the molecular
mechanisms of MQC, including mitochondrial biogenesis, mitochondrial dynamics, and mitochondrial autophagy (mitophagy), and

further elucidates the role of abnormal MQC in the pathological processes of AS, aiming to provide a scientific basis for identifying
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potential targets to delay the progression of AS and developing related drugs.
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Fig.1 Mechanism of MQC abnormality in atherosclerotic lesions (AS)
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