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Molecular Mechanism of Homocysteine-Induced Proliferation in Aortic Smooth Muscle Cells
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Homocysteine is a sulfur-containing amino acid produced from methionine during processing of dietary protein. It has gained considerable attention
recently because elevated concentration of total homocysteine are believed to be associated with an increased risk of cardiovascular disease,
including coronary artery, cerebrovascular, and peripheral vascular disease. There is evidence that homocysteine can induce vascular smooth muscle
cell proliferation in vitro. However, the molecular mechanism(s) of homocysteine in the pathogenesis of cardiovascular diseases remains to be
further examined. Endothelin-1 (ET-1) is one of the most potent vasopressors identified to date. It was studied in depth in relation to arterial
hypertension and cardiovascular diseases, such as atherosclerosis. Abundant ET-1 receptors present on vascular smooth muscle cells. Recent

evidence indicates that reactive oxygen species (ROS) may function as intracellular messengers to modulate signaling pathways. Homocysteine also



induces oxidative stress in vascular smooth muscle cells. We previously demonstrated that ROS mediate the induction of ET-1 gene, raised the
possibility of its transcriptional regulation by homocysteine in vascular smooth muscle cells. Therefore, it is tempting to hypothesize that endogenous
ET-1 mediates the effects of homocysteine and ROS do play a role in homocysteine-induced ET-1 gene expression. However, the direct effect of
homocysteine on ET-1 gene expression and the role of ROS in homocysteine-induced cell proliferation and ET-1 gene expression have not been well
examined in vascular smooth muscle cells. In this project, we found that endogenous ET-1 mediates homocysteine-induced vascular smooth muscle
cell proliferation and explored the detailed intracellular signal transduction pathway of homocysteine-induced ET-1 gene expression in rat aortic

smooth muscle cells.



