Endogenous and maximal sarcoplasmic reticulum calcium content in humarastus lateralis
muscle fibres is decreased with ageing
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A progressie cecline in skeletal muscle function is part of the normal ageing process and often results in
significant losses of functional independence in the eld€nlg observed loss of specific force in aged muscle
suggests that a €adependent process may be impaired in ageigscle contraction is initiated when
T-tubule membrane depolarization triggers?Ceelease from the adjacent sarcoplasmic reticulum (SR). The
subsequent force production is closely related to the amount?6fr€eaased from the SR. For this reason, it
would be important to he a eliable measurement of SR @ontent ([Calgp) in aged human sietal muscle
fibres under pysiological resting conditions. The present study examined for the first time, in individual fibres
from human skeletal muscle biopsies, whether endogenous SRdent and maximal SR €acapacity are
different between young and aged heahtiults.

The study was appved by the Human Ethics Committees at Victoria msity and La Trobe Unersity.

A muscle biopsy was taken from tkastus lateralis muscle from eleen and nine healty young (230.8 yo)

and old (7@0.7 yo) adults, respeutly. After injection of a local anesthetic into the skin and fascia (1%
lidocaine (Xylocaine)), a small incisionas made and a muscle sample takétbQ mg) using a Bgstrom
biopsy needle. Individual fibre gments, obtained from the biopsyere mechanically skinned under péiraf

oil so that theg still contained their endogenous €a&ontent. The total amount of endogenous*@antained in

each fibre could be quantified by pre-equilibrating the fibre in a solution withvenkcancentration of theevy

fast calcium-biffer BAPTA for 20 s and then transferring the fibre to an emulsion of ig6nTX-100 and
parafin oil (TX-oil) in order to lyse all membranous compartments and relegs€agh from within the fibre
(Fryer & Stephenson, 1996). If the preequilibrating\f[HA] was chosen such that the fibre produced a finite,
non-maximal force response upon lysis, then the total amountfdp@ssent in the fibre can be calculated from
the BAPTA concentration in the equilibration solution and the magnitude of the force response. Furthermore,
other fibre segments, prior to the TX-oil lysing, were (1) totally depleted from their endogenous’’'SR Ca
content by a 1 minute exposure to a solution containing 30 mM caffeine and 0.05 Ri\drv8) loaded to

their maximal SR C4 capacity by a 4 minute exposure to a solution containingiBlZree C&* (buffered

with 1 mM CaEGA — EGTA). Finally, using Western blotting, each muscle fibre was classified as type | or Il
according to the myosin heavy chain isoform present.

When fibres with an endogenous?Ceontent were assayed, the endogenous|[Geobtained (gpressed
relatve o intact fibore wlume) was significantly decreased in aged subjects compared to yowidualdi
(0.60:0.01 (n=15) and 0.2D.02 (n=8) mmol, respectiely, in type | fibres, and 0.60.03 (n=10) and
0.80:0.03 (n=12) mmol-, respectiely, in type Il fibres). By loading the SR of the fibres maximat study
also revealed that the maximal SR &acapacity was significantly decreased in fibres of aged subjects compared
to young adults (1.290.04 (n=12) and 1.39.05 (n=12) mmol+, respectiely, in type | fibres, and 1.449.03
(n=11) and 1.7€0.03 (n=17) mmol-, respectiely, in type Il fibres).

In conclusion, the present results stthat the [Ca] g of the human aged muscle fibres was significantly
different from those of the young adult fibres. These results suggest that the appreciable decrease with ageing ¢
the endogenous and maximal [§g, in both type | and Il fibres could be an importaattér in muscle
weakness in the elderlifuture studies, using the same mechanically skinned fibre preparation can be used to
identify which mechanism(s) oek proteins alter the [Cagg with ageing.
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