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Bilateral deficit during isometric knee extension and flexion movement on

male rhythmic gymnastics players

>

i

o H i O
H

/NKERT,
RE I K

’

H
&*

m H

1E
**‘ ﬁ

= m

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

ABSTRACT

The purpose of this study was clarifying bilateral deficit on isometric during knee
extension and flexion movement on male rhythmic gymnasts. Nine teen male
college level rhythmic gymnasts participated as subjects. Maximal voluntary peak
torque with isokinetic and isometric of the knee flexor and extensor muscles were
measured by BIODEX System . Extension and flexion were measured for join
angles of Odeg/sec. 60deg/sec. 120deg/sec. 180deg/sec. 240deg/sec during
unilateral and bilateral. A significant difference between the unilateral and bilateral
was observed along with a relationship between power and speed. A significant
difference between the relationship of summed unilateral (SUL) and bilateral (BL)
was observed on flexion. However, a significant difference was not observed on
extension. The bilateral index (BI) was not observed on slow speed knee joint
among each angular velocity. However, a significant difference was observed with
high speed knee joint among each angular velocity.
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Table 1. Age and physical caracteristics and training experience in subjects

n  Age(yrs)

Height(cm) Weight(kg) LBM(kg)

Experience(yrs)

19 19.7+1.4  169.5+4.1

62.2+4.4

57.7£3.0 7.3+3.5

Mean+S.D.
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Table 2. Comparisons of peak torque on extension knee joint among each angular velocity
Peak torque(N/m)
Right leg Left leg BL
0° 254.0 + 30.0 255.3 + 429 468.5 + 60.1 Significant difference
60° 176.1 + 25.0 @ 171.3 =+ 228 @ 3369 £ 40.6 & @ vs0°
120° 1384 + 16.4 & # 133.0 + 269 & # 271.2 376 & # #vs 60°
180°  122.7 £ 17.7 @ # 0;120.2 + 18.3 @ # 249.2 277 & # O vs 120°
240° 1106 = 174 & # O 107.0 + 15.3 & # O} 222.0 269 ®# 0OV ¥ vs 180°
*#,0,4:p<0.05 MeanzS.D.
Table 3. Comparisons of peak torque on flexion knee joint among each angular velocity
Peak torque(N/m)
Right leg Left leg BL
0° 107.6 + 14.3 99.0 + 15.6 180.5 24.8 Significant difference
60° 89.2 + 133 @ 89.0 + 132 & 140.8 20.4 & ® Vs 0°
120° 81.0 + 11.1 & # 785 £ 174 @ # 128.2 23.1 & #vs 60°
180° 79.4 + 12.7 @ # 77.8 + 139 @ # 129.5 195 &
240° 774 £ 104 & # 79.1 £ 116 & # 132.6 21.8 &

@ #1p<0.05

Mean£S.D.
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Table 4. Comparisons of SUL and BL peak torque values during knee extention and flexion

Extension Flexion
SUL BL SUL BL
0° 509.3 + 69.7 * 4685 + 60.1 206.6 + 27.3 * 180.5 + 24.8
60° 347.4 £ 425 336.9 £ 40.6 178.2 + 22.9 140.8 £ 204
120° 2714 + 37.3 271.2 + 37.6 159.5 + 23.8 1282 + 23.1
180° 2429 + 32.7 249.2 + 27.7 157.2 £+ 24.0 1295 =+ 195
240° 2176 + 29.1 222.0 £ 26.9 156.5 £+ 19.1 132.6 £+ 21.8
Mean=SD *; p<0.05
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Comparisons of Bl values during knee extension
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Fig.2 Comparisons of Bl values during knee flexion
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