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HYDROGEN SULFIDE, A GASEOUS BIOLOGICAL MEDIATOR WITH CARDIOPROTECTIVE EFFECTS   
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The gaseous biological mediator hydrogen sulfide (H2S) is emerging as a modulator of vascular function and as a mediator or modulator of cell death. The pharmacological and biological actions of H2S include vasodilatation, inhibition of mitochondrial respiration as well as induction of suspended animation. H2S can (a) exert cytoprotective effects in vitro; (b) can induce myocardial preconditioning in cardiac myocytes and isolated perfused hearts; (c) can reduce myocardial infarct size in coronary ischemia-reperfusion models; (d) can improve the function of transplanted hearts when applied to the stored organ ex vivo and (e) can improve myocardial contractility and endothelial function in cardiopulmonary bypass models. The mechanism of cardiac protection elicited by H2S includes antioxidant mechanisms, activation of KATP channels, modulation of PKC, ERK and PI3K/Act pathways and cellular calcium handling, inducible cyclooxygenase expression as well as inhibition of inflammatory cell activation. The myocardial protective effect of H2S was replicated by certain garlic-derived polysulfides that release H2S upon their reactions with glutathione, as well as by administering combined H2S donors. While exogenously administered H2S is cardioprotective, pharmacological inhibition of endogenously produced H2S exacerbates reperfusion injury. Recent work shows the importance of endogenously produced H2S in myocardial post-conditioning: the protective effect of post-conditioning was diminished by pharmacological inhibition of hydrogen sulfide biosynthesis. The current presentation will overview the available data on the cardioprotective effects of H2S, and will outline potential avenues for the therapeutic exploitation of this effect.

