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The characteristics of muscle structure, force output and anaerobic power
generation capacities in male and female rhythmic gymnastics players.
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ABSTRACT

The purpose of this study was to clarify the characteristics of muscle structure,
force and maximal anaerobic power generation capacities in male and female
rhythmic gymnastics players. Six teen male and 12 female rhythmic gymnastics
players of university students were participated as subjects. The muscle thigh and
lower leg muscle thicknesses was determined using a B-mode ultrasonic method.
Maximal voluntary peak torque with isokinetic and isometric of the knee flexor and
extensor muscles were measured by isokinetic daynamometer (BIODEX System III).
The measurement of maximal anaerobic power was measured by bicycle ergometer
(Power MaxV I). The significant differences of PT on males and females knee
extensor and flexor muscle observed between Odeg/sec to 180deg/sec. Significant
correlation coefficient were observed between maximal anaerobic power and
maximal voluntary peak torque in males. However, no significant correlation
coefficient were observed between maximal anaerobic power and maximal voluntary
peak torque in female From these results, it was considered that the rhythmic
gymnastics exercise may require muscle force and power generation capacities in
both legs. Moreover, it was considered that relationship between knee extension

force and anaerobic power was stronger in males than females.

Key words; male and female rhythmic gymnastics players, BIODEX System III,

anaerobic power.
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Table 1. Age physical caracteristics and training experience in subjects

HIy R OW5E ik % n Age(yrs) Height(cm) Weight(kg) LBM(kg) Experience(yrs)
FEAIZHLH LRI

T BN E s Male 16 19.6+1.3 170.3+4.6  63.3+3.6 57.8+2.8 6.9+1.7

Too W DEA L

BRI RRERAE AL Female 12 19.2+0.8 158.9+2.9 52.4+2.7 43.6+2.4 11.3+2.3
I & AR 7 Mean+S.D.
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Table 2. Comparisons of muscle thickness on lower limb between right and left

Muscle thickness

Male Female
Right Left Right Left

Anterior 5.93+0.48 6.01+0.59 5.31+0.42  5.05+0.31

Thigh Lateral 4.94+0.43 5.05+0.62 4.11+0.50 4.07+0.38
Posterior 6.85+0.24  7.07+0.38 6.21+0.72  5.76+0.51

Anterior 2.79+0.26  2.78+0.22  2.44+0.30  2.55+0.22

Lower leg

Posterior 6.05+0.32  6.00+0.33  5.66+0.60  5.72+0.34

Mean+S.D.
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Table 3. Comparisons of peak torque on knee joint among each angular velocity in male and female RG players

Peak torque(N/m)
Male Female
Right leg Left leg Right leg Left leg
Odeg/sec 271.4+37.5 :I‘ 277.8+43.9 :I 162.4i21.9:| 158.61:15.3]‘
*| *| b
60deg/sec 174.7+29.2 176.1+33.1 116.0+18.7 * 122.7+15.9
Extension >E|* {I* ;I*
120deg/sec 145.2+23.9 — « 146.2424.9 * % 87.1+14.4 «  91.2£12.0 — 1
*
180deg/sec 123.5+19.3 124.6+21.5 75.3+11.1 78.0+11.3
Odeg/sec 108.6+18.6 ]' 105.5+16.6 ] 67.0£5.7 ] 69.3+8.7 :I 7
* * * *
60deg/sec 86.5+10.7 87.8+14.2 * 55.1+7.9 * 57.1+6.2
Flexion * * *
120deg/sec 80.7+£10.1 — 80.9+12.3 47.5+6.9 49.1+5.8 — *
180deg/sec 82.7+10.1 80.2+12.7 474474 47.6+7.5
* :p<0.05 Mean+S.D.
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Table 4. Comparisons of maximal anaerobic power in males and females

Male Female
MAP(W) 798.4+83.1 * 393.8+72.6
MAP/Weight(W/kg) 12.6+1.1 * 7.6+1.3
MAP/Lean body mass(W/kg) 13.9+1.2 * 9.0+£1.4
Mean+S.D. *:p<0.05

Table 5. Correlation coefficient between MAP and muscle structural parameters in males

and females
Male Female

LBM 0.5420 0.5987 3k

Anterior n.s n.s

Thigh Lateral n.s n.s
(musucle thickness) Posterior n.s 0.6211 =k
Lower leg Anterior n.s 0.7687 3

(musucle thickness) Posterior n.s n.s

LBM:Lean body mass *:p<0.05
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Table 6. Correlation coefficient between MAP and knee extension and flexion PT

Male Female
Odeg/sec 0.691 * n.s
60deg/sec 0.599 * n.s
Extension PT
120deg/sec 0.699 =k n.s
180deg/sec 0.606 n.s
Odeg/sec n.s n.s
60deg/sec n.s 0.615 *
Flexion PT
120deg/sec n.s n.s
180deg/sec n.s n.s
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