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An imbalance between glucose and fatty acid oxidation contributes to cardiac dysfunction following ischemia. We previously demonstrated that deficiency of malonyl CoA decarboxylase in mice (MCD-/-) protects the heart from ischemia/reperfusion by stimulating glucose oxidation. To determine if this mechanism applies under chronic ischemia is unclear, we produced a myocardial infarction (MI) in MCD-/- and wild type (WT) mice by permanent left anterior descending coronary artery ligation. In vivo cardiac function was assessed via echocardiography. Left ventricular (LV) ejection fraction in MCD-/- mice was higher than WT mice at 4 weeks (38.08 ± 6.62 vs. 29.15 ± 9.61%) post MI. LV posterior wall thickness in MCD-/- mice was also greater 4 weeks post MI. Isolated working hearts from mice sacrificed at 4 weeks post MI were used to assess energy metabolism. Infarcted WT hearts had increased glycolytic rates compared to non-infarcted WT hearts (14309 ± 1106 vs. 4499 ± 317 nmol/min/g dry weight), while glucose oxidation rates remained similar, resulting in an increase in proton production from glucose metabolism (24889 ± 2535 vs. 5553 ± 601 nmol/min/g dry weight). In infarcted MCD-/- hearts, both glycolysis rates and proton production were significantly decreased compared to infarcted WT hearts. Hearts from MCD-/- mice also displayed improved cardiac power and cardiac efficiency, which was associated with decreased palmitate oxidation. In conclusion, MCD-/- mice are protected against chronic ischemia-induced heart failure and LV remodelling after MI. This protection may be due to the prevention of the MI-induced increase in glycolysis and proton production seen in WT mice.

