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Background: High fat diets increase abdominal obesity, which is known to induce cardiomyopathy in the long term. The purpose of this study was to determine the mechanism of high abdominal adiposity-induced changes in cardiac function.
Methods: Rats were fed a control diet (5% of equilibrated lipids) or a lard-enriched one (LD, 54% of lipids) for 3 months from the age of 3 months old. The fatty acid composition of cardiac phospholipids was determined and the in vivo and ex vivo cardiac function as well as ex vivo coronary reactivity were determined. The results were completed by measurements of cytosolic redox potential and mitochondrial oxidative stress.
Results: LD stimulated elongases and inhibited D5- and D6- desaturases, which resulted in decreased 18:2n-6 and increased 20:4n-6 proportions in cardiac phospholipids. The augmented proportion of 20:4n-6 was responsible for an increased ex vivo coronary reactivity, since cyclooxygenase inhibition suppressed the difference. It could also explain the augmented in vivo cardiac function. However, when measured ex vivo, the cardiac function was depressed by the LD and this was associated with reduced glycolytic rate and cytosolic redox potential as well as mitochondrial oxidative stress.
Conclusion: To respond to the increased energy needs related to obesity, the animals augmented their cardiac function through an accumulation of arachidonic acid. However, high fat-induced disturbances of the glycolytic pathway diminished reduced equivalents available for the glutathione peroxidase and increased the mitochondrial oxidative stress. Mitochondrial oxidative stress is known to inhibit the aconitase enzyme of the Krebs cycle and to reduce the energy production. The energy disequilibrium observed in that situation is thus probably responsible for the later cardiomyopathy occurring with type-2 diabetes.

