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Calcium handling in skeletal muscle from trained and untrained thigh from heart failure patients and controls
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We have previously reported reduced fatigue resistance in slow twitch skeletal muscle from rats with post infarction heart failure (Lunde et al., 2001 and 2002). However, in contrast to normal muscle intracellular calcium release was not related to fatigue development in these rats. We therefore hypothesized that training might affect intracellular calcium cycling differently in muscles from patients with heart failure as compared with controls. Muscle biopsies were taken from the thigh muscle vastus lateralis and analyzed both for content of two isoforms of the calcium pump (SERCA1 and SERCA 2) and the capability of sarcoplasmic reticulum (SR) to take up and release calcium. The subjects then trained one leg on an ergometer for six weeks, and another set of biopsies were taken from vastus lateralis from trained and untrained legs. Endurance of the trained leg became significantly longer compared to the untrained in both heart failure patients and controls. As measured by Western blotting technique the content of the fast calcium pump (SERCA1) was reduced in the trained leg in both groups as compared to the untrained leg. However, the expression of the slow calcium pump of the SR (SERCA2) was significantly increased in the trained leg in both groups. 

Conclusion: In both heart failure patients and controls endurance training causes a reciprocal shift of the expression of the two isoforms of SERCA towards a slower phenotype. This fits with the prolonged endurance capacity in the trained leg from the subjects. Thus, in heart failure patients endurance training causes a normal shift of the reuptake mechanism for calcium into the SR towards slower rates. 
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