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Use of single skinned muscle fibres to study the mechanism of increased skeletal muscle fatigability in heart failure
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The skinned muscle fibre technique has been used for many years to study the peripheral mechanism of fatigue in healthy skeletal muscle. The technique has contributed to clarifying the roles of for example t-tubuli excitability and lactic acid, ATP, ADP and inorganic phosphate and elevated levels of cytosolic calcium for the development of fatigue. 

The skinned fibre technique involves the dissection of a section of a single muscle fibre from a whole muscle or a muscle biopsy, followed by the mechanical removal of the outer membrane (sarcolemma) of the muscle cell. In this process the t-tubuli and its connections to the sarcoplasmic reticulum remain intact. The t-tubuli seal off at the sarcolemmal end. The excitation-contraction (EC-) coupling system is fully functional, and the fibers can be stimulated to contract by either depolarisation of the t-tubuli or direct activation of the contractile proteins with Ca2+. Removing the sarcolemma allows free access to the cytosol, and thus the constitution of the cytosol can be manipulated to investigate the roles of acute changes in the concentrations of its components. Altered concentrations of certain ions (for example Mg2+, Na+, K+, Ca2+) or addition of certain components (for example caffeine), can be used to directly stimulate and test certain steps of the EC-coupling system. Tests that can be done include amongst others: [Ca2+]-force relationship of the contractile proteins, the capacity of the SR to release and sequester Ca2+, SR Ca2+ content (both total and releasable), force-frequency relationship (electrical stimulation of the t-tubuli), sensitivity of the EC-coupling system to altered [ATP], [ADP], [Pi] and [lactic acid], Ca2+-activated protease (calpain) activity. 

In our project at the Institute for Experimental Medical Research, we aim to investigate whether the different steps in the EC-coupling system and the mechanism of fatigue in skeletal muscle are altered in heart failure. 

