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EARLY CHANGES IN CARDIAC MITOCHONDRIAL CAPACITY DURING DEVELOPMENT OF DIASTOLIC HEART FAILURE 
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Alterations in cardiac energy metabolism during the development of heart failure may contribute to contractile dysfunction.  In this study we examined the early energy metabolic changes that occur in the heart during the progression of heart failure.  Mice subjected to abdominal aortic constriction (AAC) showed a progressive development of cardiac hypertrophy (11%, 21%, and 25% increase in heart weight at 1-, 2-, and 3-wk post-AAC).  In vivo assessment of cardiac function (by echocardiography) demonstrated diastolic dysfunction by 2 wk (a 20% increase in E/E’), and systolic dysfunction by 3-wk (a 16% decrease in %EF).  Using isolated working hearts from these mice, overall energy metabolism was measured, including fatty acid oxidation, glucose oxidation, lactate oxidation, and glycolysis.  No alterations in energy metabolism or cardiac function was observed 1-wk post-AAC compared to controls.  However, a significant decrease in mitochondrial tricarboxylic cycle activity was seen (by 37% and 47% in 2- and 3-wk post-AAC, respectively), due to a decrease in fatty acid, glucose, and lactate oxidation.  This decrease in mitochondrial oxidative metabolism was not accompanied by an increase in myocardial glycolytic rates either 2- or 3-wk post-AAC.  A decrease in cardiac function was observed in isolated hearts at both 2- and 3-wk post AAC, which was accompanied by a decrease in cardiac efficiency (cardiac work/ATP production). These results demonstrate that a decrease in both mitochondrial oxidative metabolism and cardiac efficiency is an early metabolic change in the development of heart failure, that may contribute to the development of diastolic and systolic dysfunction.

