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stage of aging in skeletal muscle of mice
Ramy K.A. Sayed, Erika Chacin de Leonardis, Jos´e A., Ibtissem Rahim, Doaa M. Mokhtar, Abdelmohaimen M. Saleh, Kamal E.H.
Abdalla, Mar´ıa J. Pozo, Germaine Escames, Luis C. L´opez, Dar´ıo Acu˜na-Castroviejo

Abstract:
The gastrocnemius muscle (GM) of young (3 months) and aged (12 months) female wildtype C57/BL6 mice was examined
by light and electron microscopy, looking for the presence of structural changes at early stage of the ageing process.
Morphometrical parameters including body and gastrocnemius weights, number and type of muscle fibers, cross section area
(CSA), perimeter, and feret's diameter of single muscle fiber, were measured. Moreover, lengths of the sarcomere, A-band, Iband, H-zone, and number and CSA of intermyofibrillar mitochondria (IFM), were also determined. The results provide
evidence that 12 month-old mice had significant changes on skeletal muscle structure, beginning with the reduction of
gastrocnemius weight to body weight ratio, compatible with an early loss of skeletal muscle function and strength. Moreover,
light microscopy revealed increased muscle fibers size, with a significant increase on their CSA, perimeter, and diameter of
both type I and type II muscle fibers, and a reduction in the percentage of muscle area occupied by type II fibers. Enhanced
connective tissue infiltrations, and the presence of centrally nucleated muscle fibers, were also found in aged mice. These
changes may underlie an attempt to compensate the loss of muscle mass and muscle fibers number. Furthermore, electron
microscopy discovered a significant age-dependent increase in the length of sarcomeres, I and H bands, and reduction on the
overlapped actin/myosin length, supporting contractile force loss with age. Electron microscopy also showed an increased
number and CSA of IFM with age, which may reveal more endurance at 12 months of age. Together, mice at early stage of
aging already show significant changes in gastrocnemius muscle morphology and ultrastructure that are suggestive of the onset
of sarcopenia.

Keywords:
sarcopenia, aging, CSA, type II muscle fibers, mitochondria

Published In:
Experimental Gerontology , 83 , pp. 22 - 30

page 1 / 1
Powered by TCPDF (www.tcpdf.org)

