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Characteristics of force output and lower limb muscle structure due to

I.

RIIMIC R SHT b L —= 2 73 F IR S O
MRS E L 525 2 LD WSNIZEN AR THY, 77 uny b RBkEEESE) % & Ok
TWa V23, SRR CAHmI ML -2y BREBHICBWTHNIRE &S T

BFHFRGEROMBAI L —Z2 TICH#S
TROBRERVCEHEDFEERFEOEL

training in male rhythmic gymnastics

W M NKERT, #1 & IR B
OOk AT H

Kotaro YAMADA*, Masaaki ASAKURA?* Shigeharu TANAKA*™
Daisuke KUMAGAWA* and Naoya TSUNODA*

ABSTRACT

The result of comparing the relation between muscular strength and one year of
continuous training in male rhythmic gymnastics was that a large change in muscle
structure due solely to specialized rhythmic gymnastics training could not be
observed. However, in terms of muscular strength output, as a change in isometric
strength was observed it can be considered that functional improvement can be
observed. Also, a significant relationship between isometric strength and the front
and lateral thigh could determined through comparing the rate of variation in
muscle thickness and muscular strength. there were subjects of this examination
who were observed to demonstrate an increase in physical strength accompanying
changes in muscle form. It was thought that these results are linked to the
differences in training among the subjects of this study. Continuous measurements
will be carried out moving forward, and are thought important to the further
examinination of the effects on muscle structure and muscular strength of
specialized training for male rhythmic gymnastics.
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Table 1. Age, physical caracteristics and training experience in subjects

n Age(yrs) Height(cm) Weight(kg) LBM(kg) Experience(yrs)

2007 10 19.6+1.1 171.0+5.0
* *
2008 10 20.4+1.0 171.6+5.0

62.2+2.9 57.0+2.3 6.7+1.5
%k % %k
64.2+3.6  58.4+2.9 7.7£1.5

Mean+S.D.
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Table 2. Comparisons of muscle thickness on lower limb between 2007 and 2008

2007 2008 ratio(2008/2007)
cm cm %
Anterior  5.97+0.54  6.04+0.48 101.44+4.5
Thigh Lateral 5.10+0.47 5.01+0.49 98.3+6.1
Posterior  6.59+0.43  6.91+0.22 105.4+8.1

Mean+S.D.
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Table 3. Comparisons of peak torque on knee joint among each angular velocity

Peak torque(N/m) ratio(2008/2007)
2007 2008 %
Odeg/sec 258.5+30.6 * 284.5+32.1 110.4+9.3
60deg/sec 184.3+36.9 184.4+27.6 101.3+10.6
Extension

120deg/sec 142.6+23.1 154.6+20.0 109.9+16.1

180deg/sec 139.4+23.1 133.0+13.0 96.8+11.4

Odeg/sec 103.0+£10.8 * 115.6+19.3 112.1£11.9

60deg/sec 89.0+13.5 90.0+9.4 102.2+11.4

Flexion

120deg/sec 78.9+11.4 84.2+8.7 108.2+16.2

180deg/sec 85.0+11.8 86.8+7.7 103.3+11.9

* :p<0.05 Mean+S.D.

Table 4. Relationship between ratio of muscle thickness and ratio of peak torque

Anterior Lateral Posterior
Odeg/sec 0.7024 0.6940 n.s
60deg/sec n.s n.s n.s
120deg/sec n.s n.s n.s
180deg/sec n.s n.s n.s
* :p<0.05 Mean+S.D.
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