Sarcoplasmic reticulum C&* leak in human skeletal muscle fibres is not altered with age
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A progressite cecrease in sdetal muscle mass and strength is part of the normal ageing process and may
contritute to physical disability and loss of independeniceaddition to decreased muscle mass, decreases in
muscle specific force kia dso been reported (Larsson, Li & Frontera, 1997).

We recently showed that the sarcoplasmic reticulum (SR) totil @atent ([Calgg) of the human aged
muscle fibres ws significantly decreased compared to those of the young adult fibres in both type | and type I
fibres (Lambolg et al, 2012). Thisdifference could be an important factor contributing to muscle weakness in
the elderly Howeve, the mechanisms underlying impaired SR'Cstorage in ageing muscle remains to be
elucidated. Inthis study we imestigated the role of SR Chaleak as an underlying mechanism for defesti
Cé&* handling in age-dependent muscle weakness.

The study was appved by the Human Research Ethics Committeesiatovia University and La Tobe
University. Fibre segments, obtained by needle bigfsym vastus latealis muscle of twele healtty young
(25 + 4.8 yr) and ten old (7% 4.3 yr) adults were mechanically skinned and their specific force, contractile
apparatus properties and SRPCiaakage properties characterised. Direcwvatitin of the contractile apparatus
was performed by actiating the skinned fibre segment in strongly?Cauffered solutions with pCa (=
-IoglO[Caz‘“]) between 6.7 and 4.7Passive leakage of CH out of the SR was measured from the temporal
changes in [Cd, Briefly, the SR was subjected to repeatgdles in which it was loaded to close to its
endogenous content and then placed for a set time (5 to 180 s) in a solution containing 2 M{AtEEE 8.5)
so that ap Ca?* leaking from the SR could not be reeted. Theamount of C4&" then remaining in the SRas
ascertained from the time-integral of the force response upon releasing alP'SRitBa cafeine-lov [Mg?*]
solution. Furtherexperiments were performed to determine whether the SR @&ease channels (RyRs)
played aw role in the obsemd SR C&' leak, by examining the effect of raising the free f¥Jgn the load
solution to 10 mM (at pCa 6.7) so as to block &R G leak through the RyRsFinally, using western
blotting, each muscle fibre was subsequently classified as type | or Il according to the myoginhaéa
isoform present.

Specific force was significantly decreased in type Il fibres of aged subjects fne&nM., with n
indicating number of fibresxamined: 164 9 mN/mn? (n = 16) and 202+ 10 mN/mn? (n = 31) in aged and
young subjects, respeatly) but not in type | fibres (156 12 mN/mn¥ (n = 34) and 15% 7 mN/mm? (n = 31),
respectiely). The pCa producing half maximal force (pSzawas also significantly decreased in aged type II
fibres (5.76t 0.03 = 13) and 5.83t 0.01 f = 10) pCa units in aged and young subjects, resmctibut not
in type | fibres (5.9% 0.02 f = 19) and 5.94t 0.01 g = 14) pCa units, respewtly). Therelatve anount of
Ce&” left in the SR after 3 min in the leak solution was not significantffierdifit in muscle fibres of aged
compared to young subjects, both for type | fibres{72.% (n = 5) and 68+ 4 % (n = 10) of endogenous
[Ca;]s respectiely) and type Il fibres (7& 3% ([ = 6) and 82+ 2 % (n = 11), respectiely). Finally, the
presence of 10 mM Mg in the load solution had similar effect on maximal SR*Ggptale in fibres of aged
and young subjects (SR €aontent after loading with 10 mM Mgwas R + 2 % (n = 10) and 9% 5 % (n =
16) of that achieed with 1 mM Mg?* in type | fibres of young and aged subjects, respegtiand 82+ 3 % (n
=12) and 78 5 % (n = 6) in type Il fibres, respeately), indicating that there &as no difference between young
and aged subjects in the extent of pastak of C&* through the RyRs in either fibre type.

In conclusion, the decreases in specific force arfd Gmsitvity of the contractile apparatus obseav
here in the type Il fibres from aged subjects are likely to be signifiaararg in muscle weakness in the aged
population. Furthermoraye conclude that the decreased[Igg seen in both fibre types in age (Lamlyoé
al., 2012) is not due to greater leak of“Cfrom the SR in the aged fibres.
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