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[Purposel

Growth is a critical phase in establishing a physical foundation and has long-lasting effects on health. During
growth, both the number and proliferative capacity of muscle satellite cells gradually decline. However,
satellite cells in the earlier growth period contribute more substantially to myonuclear accretion through
fusion with muscle fibers. These growth-related differences in satellite cell number, proliferative capacity, and
contribution to myonuclei suggest that mechanical stimuli, such as resistance training, may induce period-
dependent adaptations in skeletal muscles. This study investigated the effects of resistance training
performed during early and late growth periods on skeletal muscle characteristics in rats.

[Methods]

Forty male F344 rats (three-week-old) were randomly assigned based on body weight to an early growth
period exercise group (training initiated at 4-week-old), a late growth period exercise group (training initiated
at 8-week-old), or a sedentary control group. The early growth period exercise group was subdivided into two
groups: one group was sampled immediately following the cessation of training, and the other group was
maintained under sedentary conditions until 10 weeks of age. The exercise group performed climbing
exercises seven times within 2 weeks, starting at 4 or 8 weeks of age. The following five groups (n=8) were
established: 68, 6E, 6E/10S, 10S, and 10E. Frozen sections of the flexor hallucis longus (FHL) muscle were
prepared for immunohistochemical analysis. Pax7-positive satellite cells, Ki67-positive proliferating satellite
cells, the number of myonuclei, and muscle fiber cross-sectional area were quantified.

[Results]

Compared with the sedentary control group, the resistance-trained group exhibited significantly greater FHL
muscle fiber cross-sectional areas (p < 0.01). In contrast, no significant differences were observed in the
proliferative capacity of satellite cells between the groups. Notably, the number of myonuclei per muscle fiber
and satellite cells per muscle fiber significantly increased in the early growth period of the exercise group.
Moreover, the elevated myonuclear number acquired during the early training period was maintained in the
late growth period, even after a 4-week detraining period.

[Conclusion]

Resistance training performed during early growth is crucial for inducing long-lasting skeletal muscle
adaptation through myonucleus acquisition and retention.
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