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Calcium handling in cardiomyoctes isolated from rats with post infarction heart failure – effect of hypoxia/reoxygenation and ouabain exposure. 
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Introduction: Knowledge about calcium handling of failing myocardium during hypoxia (low oxygen tension) and reoxygenation is important for understanding the pathology of heart failure and for finding strategies to improve function and survival of the failing myocardium. 

Aim: The purpose of the present study was to investigate calcium accumulation during reoxygenation of hypoxic cardiomyocytes isolated from rats with post-myocardial-infarction (MI) heart failure compared to control animals. Since influx-mode-Na+/Ca2+ exchange is a known candidate for reoxygenation-mediated calcium uptake, the calcium accumulation was also studied in the presence of 1mM ouabain (an inhibitor of Na+/K+ ATPase causing Na+-loading) in normoxic conditions. 

Methods: Cardiomyocytes were isolated by trypsin/collagenase perfusion of adult Wistar rat hearts from sham-operated animals and animals with post MI heart failure. Hypoxia was induced by changing the atmosphere to 95% nitrogen - 5% CO2 for 4 hours. Cells were then reoxygenated (2 hours) by changing the atmosphere to 95% air - 5% CO(2) and adding glucose (5.5 mM). Cardiomyocytes from failing and sham hearts were incubated in normoxic conditions with the physiological buffer supplied with 1 mM ouabain to study calcium accumulation during Na+-loading in separate set of experiments. Cell calcium was measured by 45Ca2+ uptake and was related to protein content. 

Results: Hypoxia-reoxygenation caused 6 fold increase in Ca2+-accumulation in sham cardiomyocytes whereas failing cardiomyocytes did not show any increase. In the presence of 1mM ouabain (normoxic conditions) both sham and failing cardiomyocytes show a similar large increase in calcium accumulation (50-70 fold compared to non-treated cells). 

Discussion/conclusion: Our results demonstrate a large difference between calcium handling of cardiomyocytes from post MI-failing hearts compared with cardiomyocytes from sham control hearts during hypoxia-reoxygenation. Reoxygenation-mediated calcium uptake is associated with cell death/dysfunction in various cellular and intact heart models of reoxygenation/reperfusion. Interestingly both cell types took up a similar significant amount of calcium in the presence of ouabain (Na+-loading). In conclusion: The present data indicate improved tolerance of the failing cardiomyocytes to hypoxia and reoxygenation. 

