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INHIBITING MALONYL COA DECARBOXYLASE AS AN APPROACH TO TREATING ISCHEMIC HEART DISEASE
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High rates of cardiac fatty acid oxidation during and following cardiac ischemia can decrease cardiac efficiency, and can contribute to the severity of ischemic injury.  As a result, a novel therapy to treat ischemic heart disease is to inhibit fatty acid oxidation, which allows the heart to produce energy more efficiently.  Recently, malonyl CoA decarboxylase (MCD) has been identified as a key enzyme involved in the regulation of cardiac fatty acid oxidation.  MCD degrades malonyl CoA, which is a potent endogenous inhibitor of cardiac fatty acid oxidation, secondary to inhibiting mitochondrial uptake of fatty acids.  If MCD activity is inhibited malonyl CoA levels increase, resulting in a decrease in fatty acid oxidation. In the isolated working rat heart, we show that pharmacological inhibitors of MCD improve both cardiac efficiency and function post-ischemia, secondary to switching myocardial energy metabolism from fatty acid oxidation to glucose oxidation.  Similar beneficial effects of MCD inhibition are seen in the in vivo pig heart subjected to a demand-induced ischemia.  Genetic deletion of MCD from mice hearts also results in an improved recovery of heart function following ischemia.  If hearts from mice lacking MCD are subjected to an in vivo left anterior descending artery occlusion and reperfusion, a marked decrease in infarct size was also seen compared to wild type hearts.  Furthermore, the development of heart failure in chronically infarcted mouse hearts is significantly decreased in mice lacking MCD.  Hence, inhibition of MCD represents an exciting new target for the treatment of ischemic heart disease.

