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Role of lactate metabolism in the metabolic flexibility of the heart.
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It has long been difficult to analyze energy metabolism with_high precision
in cardiac tissues, which show rapid metabolic turnover. We herein applied our optimized methodology
for tissue fixation and metabolite extraction for depicting, with high sensitivity, cardiac lactate
metabolism. We performed phenotypic analysis of LDH-deficient mice under multiple cardiac overload
conditions and were able to show that LDH-deficient mice have impaired tolerance to increased
afterload and/or exercise. Furthermore, we succeeded in depicting that the "hyperreduced state
(electron congestion)" of the heart, triggered by impaired lactate metabolism, characterized the
metabolic signature of LDH-deficient hearts and played central roles in inducing the cardiac
dysfunction. Heart lactate oxidation was stimulating mitochondrial respiration via a concerted NADH
recycling reaction with the malate-aspartate shuttle.
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