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Hydrogen sulfide (H2S) has emerged as a novel and important gasotransmitter for the cardiovascular system, where it is generated mainly by cystathionine gamma-lyase (CSE). Abnormal metabolism and functions of the CSE/H2S pathway have been linked to cardiovascular diseases including hypertension and atherosclerosis. Hypoxic stress is a hallmark of these pathophysiological processes. Here we characterize the response of vascular smooth muscle cells (SMCs) derived from CSE-knockout (KO) mice to hypoxic stress. Under basal conditions, KO cells exhibited increased proliferation (+25%), ROS levels (+240%) and mitochondrial membrane potential (+63%) than their wild-type (WT) counterparts, suggesting an impaired ability of KO cells to regulate redox levels resulting from deficient H2S-mediated regulation of mitochondrial activity. Hypoxic insult (12h, 1% O2) caused a significant decrease (-65%) in KO cell viability. Hypoxia induced increases in superoxide dismutase activity in both WT and KO cells, but reactive oxygen species levels were markedly increased (+130%) in hypoxic KO cells, revealing a profound redox imbalance in KO cells that was exacerbated by hypoxic stress. A similar increase in mitochondrial membrane potential (+122%) was present in hypoxic KO versus WT cells. Taken together, these data suggest that CSE/H2S pathway contributes to regulation of mitochondrial activity and cellular redox status in SMCs; deficiency of which may cause the observed susceptibility of KO cells to hypoxia.

