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Muscle fiber composition and muscle capillary supply of
various sports athletes using needle biopsy technique

Shigeru KATSUTA, Hirofumi MIYATA
Kazunori ASABA, Tokuhide DOI

The purpose of this study is to investigate muscle fiber properties in athletes (63 males and 16
females) who were highly trained in 10 kinds of sport activities. Muscle samples were taken from M.
Vastus Lateralis (M. V.L.) and M. Deltoideus (M. Delt.) with the needle biospy technique, and
serial sections of the muscle were stained for myosin ATPase, DPNH -diaphorase and Amylase PAS,
respectively.

The results were summarised as follows; .

1) Rate of Fast-twitch (FT)fibers predominated in the M. V.L. of sprinters and in the M. Delt. of
kendo athletes. The other Slow-twitch(ST)fibers predominated in the M. V.L. of long-distance
runners and in the M. Delt. of swimmers.

2) Selected hypertrophy of FT fibers was found in M. Delt. of tennis and baseball players. The other
selected hypertrophy of ST fibers was observed in both muscles of synchronized swimmers. These
results suggest that the selected hypertrophy of FT fibers is attributed to dynamic movements and
that of ST fibers to static movements.

3) Capillaries to fibers ratio(C/F ratio) was relatively high in M. V.L. of long and middle-distance
runners and in M. Delt. of swimmers. In synchronized swimmers C/F ratio was high in both muscles,
which may be partly involved in oxygen store to play under water for a long time.

Taken together, it is demonstrated that muscle fiber properties of athletes differentiate in kinds
of sport activities, and that might reflect activity patterns of muscles participating in respective sport
activities.
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Table 1  Physical characteristics of the groups studied
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Table 2 Muscle fiber properties of the groups studied
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