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Lateral Dominance of Fiber Composition and Size in M. Deltoideus
for Baseball and Tennis Players

Shigeru KATSUTA, Ken-ichi TABUCHI*, Mamoru TANAKA**
and Hidetoshi MIYAO***

The purpose of this study was to investigate the laterality of human skeletal muscle fibers by
means of histochemical method. Biopsy samples were taken from the right and left deltoideus
muscles of six subjects consisted of three baseball and three tennis players. The results were as
follows.

The differences of muscle fiber composition (%FT fibers) between right and left sides varied
from 0.3% to 16.3% and the mean value was 7.5% (SD 4.6%). Muscle fiber compositions of baseball
In both FT and ST

fibers, cross-sectional area of muscle fibers in the handedness side was larger than that in non

and tennis players indicated the moderate type and slow type, respectively.

-handedness. But the difference was not significant because of large variation among six subjects.
Handedness/Non-handedness fiber area ratios, which were mean values caliculated in each subject,
were 1.21 (p<0.05) in FT fibers and 1.12 in ST fibers. FT/ST fiber area ratios were 1.25 (p<0.05)
in the handedness side and 1.14 in non-handedness. In both fiber area ratios, tennis players indicated
larger values than baseball players.

From these results, it was suggested that such differences in the sport events which frequently
used one limb side were brought about by exercise hypertrophy as a result of adaptation in each sport

activity.
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Table 1. Physical characteristics, strength and career of subjects.

Events Subjects Age Height Weight Handed- Back Arm* Grip Age Career
{cm) (kg)  ness  strength strength HX100 strength Hx100 of
(kg) H Non-H Non-H H Non-H = Non-H onset
(kg) (kg (%) (kg) (kg (%)
MH. 20 174.0 64.0 Right 173.0 15.0 13.0 115 62.0 47.0 132 16  ERARFLEEREFHERS
: ~NA 32 (v i)
Temnis EU. 20 172.0 65.0 Right 140.0 15.0 11.0 136 51.0 38.0 134 16 RLE xXable (F7r2)
RAL32 (vyvrn)
M.T. 20 169.0 64.0 Right 130.0 12.0 10.0 120 62.0 41.0 151 12 @Ak ~AP1E (FTAA)
HK. 20 174.0 76.0 Left 147.0 15.0 12.0 125 46.0 43.0 107 12 SRR R K & R
Baseball 1.S. 20 177.0  75.0 Left 155.0 11.0, 11.0 100 45.0 50.0 90 12 ERTHREEXRE~R 32
TS. 19 182.0 70.0 Right 144.0 11.0 9.0 122 53.0 43.0 123 9 BARKBEREEXEY
Total Mean 19.8174.7 69.0 148.2 13.2 11.0  119.7 53.2 43.7 122.8
S.D. 0.4 4.5 5.5 14.7 2.0 1.4 11.9 7.5 4.3 21.6
H . Handedness
Non-H : Non-handedness
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Figure 1 Sections from deltoid muscle in the
same subject stained for myosin
ATP ase. (dark : FT, light : ST)
A : Handedness, B : Non-handed-
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Figure 2 Relationship between %FT fibers
of handedness and non-handedness
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Table 2. Distribution of FT fibers in each subject

%ET fibers

%”azreaFT fibers

Events  Subjects ------o-secooioiooooooo ARy P
H Non-H Diff H Non-H Diff
M.H. 36.9 34.0 2.9 47.2 39.3 7.9
Tennis E.U. 55.4 45.1 10.3 58.7 51.9 6.8
M.T. 37.1 20.8 16.3 42.3 21.7 20.6
Mean 43.1 33.3 49.4 37.6
SD 10.6 12.2 8.4 15.2
H.K. 64.7 76.9 12.2 65.5 76.4 10.8
Baseball 1.S. 46.0 45.7 0.3 52.3 50.4 1.9
.S, 41.9 38.7 3.2 47.1 38.4 7
Mean 50.9 53.8 55.0 55.1
S.D. 12.2 20.3 9.5 19.4
Total Mean 47.0 43.5 7.5 52.2 46.4 9.5
S.D. 11.1 18.7 6.3 8.6 18.3 6.2

H --- Handedness

Non-H --- Non-handedness

Diff --- Difference, |H-Non-H|
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Table 3. Muscle fiber area of each fiber type in
each subject (um?)

. Handedness Non-handedness
Events Subjects RS

T ST FT ST

M.H. 6248 4084 4981 3964

Tennis E.U. 4676 4086 3826 2910

M. T 4256 3433 3351 3184

Mean 5060 3868 4053 3353

SD. 1050 376 838 547

HK. 3940 3811 2881 2824

Baseball I.S. 4254 3305 3746 3108

TS 3548 2872 3453 3586

Mean 3914 3329 3360 3173

S.D. 354 470 440 385

Total Mean 4487 3599 3706 3263

S.D. 941 482 709 434
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Figure 3 Handedness non-handedness fiber
area ratio in the FT and ST fibers
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Figure 4 FT,/ST fiber area ratio in
handedness and non-handedness
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