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MECHANISMS UNDERLYING CARDIAC DYSFUNCTION IN HEART FAILURE DUE TO VOLUME OVERLOAD   

E.Cantor, A Babick, S Rathi, X Yao, W Zhang, R Temsah, E Sentex, N.S Dhalla, T Netticadan

Institute of Cardiovascular Sciences, St. Boniface Hospital Research Centre, University of Manitoba, Winnipeg, Canada

Cardiac hypertrophy may be beneficial to the stressed myocardium, however sustained hypertrophy leads to heart failure. Contractile dysfunction is the hallmark of heart failure. Because the sarcoplasmic reticulum (SR) plays a central role in cardiac contractility we examined the hypothesis that abnormal SR function is associated with contractile dysfunction in heart failure due to volume overload (VO) induced hypertrophy. VO was induced by creating an aortocaval shunt (AS) in rats.  Sham operated animals were considered as controls. Heart function was examined by echocardiography. Control and AS animals were sacrificed after 4 and 16 weeks of surgery and the left ventricle was used to study SR function. Our results showed that hearts of both 4 and 16 week AS animals were hypertrophied, however only the 16 week animals exhibited signs of congestive heart failure. A significant decrease in left ventricular ejection fraction was observed in the 16 week and not 4 week AS animals (in comparison to controls). Decreased cardiac function in 16 week AS animals was associated with reduced cardiac SR Ca2+-uptake activity (in comparison to controls); there was no change in cardiac SR Ca2+-uptake activity in 4 week AS animals. These results suggest that defects in SR function contribute to contractile dysfunction in heart failure due to VO. The mechanisms underlying defective SR function will be discussed. (This study is supported by the Heart and Stroke Foundation of Manitoba).


