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[Abstract] As a fundamental pathophysiological basis of cardiovascular diseases, vascular calcification is closely associated with
dyslipidemia, inflammatory responses, and cellular phenotypic transformation. SMase (Sphingomyelinase) serves as a key
rate-limiting enzyme in the sphingolipid metabolism pathway, catalyzing the hydrolysis of sphingophospholipids to produce
bioactive lipids such as ceramides. It plays a pivotal role in regulating osteogenic/ochondrocyte-like transdifferentiation of
vascular smooth muscle cells (VSMCs), maintaining calcium-phosphate metabolic homeostasis, and modulating vascular
inflammatory responses, making it one of the central targets in studies on vascular calcification mechanisms. This review
systematically examines the mechanisms of action of acid sphingomyelinase (ASMase) and neutral sphingomyelinase
(NSMase) subtypes in vascular calcification, focusing on their regulatory effects through modulation of the serum and
glucocorticoid-induced kinase 1 (SGK1) signaling pathway, influence on lipoprotein transport, and mediation of inflammatory
cytokine release. Additionally, it summarizes recent advances in the use of sphingomyelinase inhibitors for disease intervention.
Furthermore, by integrating clinically relevant conditions such as atherosclerosis and chronic kidney disease, this study explores
the potential applications of SMase as a diagnostic biomarker and therapeutic target, providing new theoretical foundations and
research directions for the prevention and treatment of vascular calcification-related diseases.
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