Osmotic compression impoves force production in skinned muscle fibres of the rat and human
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The skinned fibre is a powerful tool forvistigating skeletal muscle function. Wever, one possible
dravback with the technique is that the skinned fibre normally swells when placed in artificiadpdical
solution, because high molecular weight molecules normally present igttmasm are washed out, thereby
allowing the myofibrils to swell appreciably (Fryer & Stephenson, 1996; Godt & Maughn, 1Bi&i%)swelling
can be preented by maintaining the normal osmotic compression by including long-chain polymers in the
bathing solution. Heever, the importance andfetcts of such osmotic compression on muscle fibre function are
poorly understood.In this study mechanically skinned fibres, prepared from rat and human skeletal muscle,
were osmotically compressed by addition of Dextran T500 or pglipyirrolidone (PVP-40) to the bathing
solution. Solutions and procedures were otherwise similar to those described previously (Lamb & Stephenson,
1994, Posterinet al, 2000).

All animal experiments were apma by the La Tobe Unversity Animal Ethics Committee. Sprague-
Dawley rats were killed by werdose of isoflurane (4%o¥/vol) in a glass chambeand then exensor digitorum
longusandsoleusmuscles were remved by dssection. All procedures on human subjects were apgiay the
Human Research Ethics Committees at Victoriaveisity and La Trobe Uwersity. After injection of a local
anesthetic (1% lidocaine) into the skin aaddia, a sample from thestus lateslis muscle was taken using a
Bergstrom biopsy needle.

In the absence of grDextran or PVP-40, skinned fibre diameter increas&f% upon transfer from
parafin oil to the solution, but was returned to neaiiritsitu size by the presence of either 4% Dextran or 3%
PVP-40. This restoration potentiated both tetanic fofde40 and(111.4% in PVP-40 and in D&an,
respectiely) and depolarization-induced forceX 8% and5.8% in PVP-40 and in D#ran, respectily) in rat
type Il fibres. PVP-40 and Dextran had different effects on myofibrilldf €ensitivity as ndicated by the
pCa,, (-log,, [C&?*] at half-maximal force). The compression by 4%xian increased pGa([0.07 pCa units
shift in type | and type Il fibres), whereas there was no change with 3% PVP-40. In human fibres, myofibrillar
Ca’* sensitvity was also increased by Dextran-induced compressidri% and0.07 pCa units shift in type |
and type Il fibres, respeedy). Ca&*-induced maximal force was slightly increased in type I fibres of the rat
((R.8% and#.1% in PVP-40 and in Dextran, respeéii), but not in type | fibores. Human type | fibres
displayed(5.8% increase in C&induced maximal force,ut not type Il fibres. These results shthat the
restoration of normal osmotic compression inwesormyofibril function and/or increases €aelease from the
sarcoplasmic reticulum, resulting in significant potentiation of force production.
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