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Sarcopenia is the age-related progressiruscle weakness and loss of skeletal muscle mass that
contritutes significantly to morbidity and mortalit@ffecting all people beyond late middle agegpital
histological features of elderly mammaliarelgtal muscles include increased variation in fibre diam#ter
emepgence of slw twitch (type 1) fibre clumping, and increase invslibre abundance. These changes are
widely thought to be dvien by a pogressie denenation of fast myosin-containing fibres followed by their
reinnenation by sprouts from nearby motor nererminals on shy fibres. Here, we present data fronotw
different muscles and species that are not consistent with that mechanism and which therefaiee aeti
evduation of the cellularwents that dwe sarcopenia.

First, we examined 26 anterior cervical muscles from &wbalmed elderly human cadas. Tissue
sections were processed immunohistochemically using antibodies against type | and type Il myosins, and
sections were xamined under a compound microscope and digitally photographed. Type Il (fast) fibre
clustering (clusters of >10 adjacent fibreslsvobserved in 64% of sections, wibhgus colli having the highest
frequeny (89%) of fast fibre clusters. Second, we wished to critically examine th& tstinal sprouting”
hypothesis by examining age-related changes in a muscle that normally haswn@bsés, the mouse
cleidomastoid. Mice in 3-6 month (young adult) and 22-26 month (elderly) age groups were deeply
anaesthetized with pentobarbitone and transcardially perfused with 4% parafoyielddiscles were snap
frozen and tissue sections were processed immunohistochemically as outlimedCGhiidomastoid muscles
from young adult mice had no type | myosin-pesitfibres, lit such fibres were present in elderly muscles. In
this case the appearance ofwslibres cannot be caused by fibre transformation aftev srve terminal
sprouting since no “sW’ motoneurons normally innervate this muscle. Instead, we suggest thatvitigbséo
accumulation in this case is due to long-term deatew of fast fibres that then express bottwsémd fast
myosin isoforms.

Together our results shw that the widely described mechanism driving progvesaje-related changes
in skeletal muscles should not be considered to appletsally. We ague that slw-to-fast fibre clumping and
transformation may also be a common manifestation of sarcopenia, and that fibre type clumping and
transformation may sometimes be due to long-term datiervrather than to motor nengrouting and
reinnervation.

Human tissues were retvis and utilized in accordance with the NZ Human Tissues Act, 2008. Use of animal
tissue was with prior appvel of the Unversity of Otago Animal Ethics Committee.
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