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The myocardium is designed to utilize distinct substrates to generate energy in the form of ATP to support function. While in the normal adult myocardium fatty acids account for greater than 70% of substrate fuel, the heart has a remarkable capacity to adapt and utilize glucose, lactate or ketones depending on conditions and substrate availability. Certainly, changes in fatty acid oxidation and glucose metabolism have been noted in heart failure although the underlying causes to these changes remain multifactorial.   Recent data indicate enhanced ketone body oxidation in mouse models of heart failure. Further, in human heart failure an increase in the utilization of the ketone beta hydroxybutyrate as well as an increase in the expression of the gene encoding the ketogenic enzyme beta-hydroxybutyrate dehydrogenase (BDH1) was evident. Thus it appears that ketone metabolism is enhanced in heart failure and this may be an important adaptation to support function. Interestingly, in a mouse model of dilated cardiomyopathy (DCM) we noted ~900% increase in the protein levels of BDH1 as early as postnatal day one while it was undetectable at this age in myocardium from wild type (wt) littermates. Further, BDH1 protein levels were similar in adult myocardium from DCM and normal  mice although the DCM mice were exhibiting heart failure.  It is notable that ketones can serve in cell signaling to modulate expression of enzymes and proteins involved in communication. The levels of connexin 43 which is involved in cardiomyocyte communication were much reduced at postnatal day one in DCM mice. We suggest that the early postnatal upregulation of BDH1 impacts ketone signaling to deregulate connexin 43 levels leading to the observed DCM. Hence BDH1 may be an important early biomarker for DCM.

