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Abstract

The purpose of this study was to identify the characteristics of the leg skeletal muscle in
university Judo athletes. Subjects were taken from the Tsukuba and Ibaraki University Judo
Clubs (n=12, including one female). The mean age was 20.8+1.3 years, and the mean Judo
experience 6.3 £ 4.2 years.

Muscle samples were obtained from the wvastus lateralis of the subject’s right leg by needle
biopsy, stained for myosin adenosine triphosphate (ATPase), NADH, tetrazolium reductase
(NADH-TR), and microphotographs taken. Muscle fiber compositions (Type I, Type IIA,
and Type IIB), mean fiber area in crosssection, and fiber area rations were calculated. Also,
isokinetic power at 30, 180, and 450 degrees/second was measured by Biodex.

The fiber compositions of the vastus lateralis were 50.2 percent Type I, 27.3 percent Type
ITA, and 22.6 percent Type IIB, with ST and FT fibers distributed about equally. The mean
fiber area in cross-section was 4714 um for Type I, 5062 gm for Type IIA, and 4925 xm for
Type IIB. They were not observed to differ significantly from each other. Isokinetic power
in 180 degrees/second was similar to Olympic candidates (161 Nm extension and 99.0 Nm
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reflexion). Significant correlations were established between the % Type II and % Area
Type II (r=0.948, p<{0.01). Correlations between % area Type II and isokinetic power
increased as speed increased (at 450 degrees/second, r=0.859, p<{0.05). These data suggest
that the ratio of muscle fiber area is reflected by the ratio of the number of muscle fibers,
and the 9% area Type II is closely related to isokinetic power in rapid movement.
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Table 1 Classification of sports event with muscle fiber composition.
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Table 2 Physical characteristics of subjects.

Subjects Sex Age Height Weight Career
No. (vears) (cm) (kg) (years) (Dan)
1 M. S. M 24,0 157 60 4 e
2 Y. T. M 21,1 173 76 4 2 B
3 HLI M 21.4 174 86 2 e
4 K. Y. M 20.8 160 60 2 P
5 To¥ M 20,6 167 72 5 2B
6 N. M. M 19.6 163 73 4 gL
7 YN M 19.4 178 103 9 2B
8 T. H. M 19.4 174 71 3 HEE
9 K. N. M 19.4 172 79 7 2
10 M. K. M 20,9 177 80 13 2 B
11 M. T. M 21.8 168 75 8 2B

Mean 20. 8 168. 8 77 6.3

S.D. 1.3 6.9 12,0 4,2
12 Y. 5. F 21.6 163 89 15 e
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MEL, 25 TEAZEEMT S LR PrvziRva—S—icEg&shize—7
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973ume, Type IIA #i#fE T5062+1316um:, Type IIB #iiE T4926+932um Z7R L, B S AT
BT A E L Z TR bl o 72,
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IEDFHB A 8D b 7z,
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Table 3 Muscle fiber composition of Judo athletes.

% fiber type

% area fiber type

fiber area (um?)

No. Subject I IIA IIB I ITA I1B I IIA IIB
1. M.S. 552 18,0 26.8 60. 3 15.7 24,0 5170 4125 4228
2, Y. T. 44,8 28.7 26.5 44,1 31.0 24.9 6689 7322 6371
3. H.L 31.2 37 37.1 30.2 32.5 37.3 4232 4484 4402
4, K. Y. 6.9 6.5 3.6 60,7 8.2 31.1 5314 6861 5340
B Y. 5Lb 35.1 13.4 50, 2 35.1 14.7 3999 4093 4496
6. N.M. 480 24,2 27.8 = = — — — =
. MM  45.0 34,1 20.9 36. 8 36. 2 27.0 3917 5087 6191
8. T.H. 41.6 25.6 32.8 41,4 26,3 32.3 4542 4677 4490
9. K.N. 574 27.7 14.9 62.7 24,2 13.1 3847 3847 3880
10. M.K. 66,2 33.1 0.7 — = = — — =
11. M. T. 489 35,2 15.9 — == = — == =
Mean 50,2 27.3 22.6 48,3 26.2 25.6 4714 5062 4925

S.D. 9.8 8.7 10. 6 12.2 9.9 8.4 973 1316 932

n 11 11 11 8 8 8 8 8 8

Rade Mini. 312 6.5 0.7 30,2 8.2 13.1 3847 3847 3880
Max. 66,2 35.2 37.1 62.7 36. 2 37.3 6689 7322 6371

12, YiS. 52.4 34,0 13.6 — = G = == =
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Fig. 1 Relationship between % Type II and % area Type IL.
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Table 4 Isokinetic foree of Judo athletes.

Extention (Nm) Flexion (Nm)

No.  Subjects 30°/sec 180°/sec 450°/sec 30°/sec 180°/sec 450°/sec
1. MS. — - — — - -
2. Y. F. 331.4 184.6 143.5 148. 1 107.8 107.5
3 H: 1. 306. 5 164. 1 146. 4 130. 2 96. 3 86. 8
4, K. Y. 246. 8 1220 99.0 112.5 66, 4 71.9
B i 1 375.6 173.6 139. 7 138.3 107.1 112.5
6. N. M. 199, 3 111, 2 107.1 88.1 58.3 63.7
7. Y. N. 374.3 187.1 172,2 200.7 105. 8 124, 8
8. T..H. 374.3 192, 6 165. 4 151.9 94,9 96. 3
9. K. N. 265.5 149.6 98,3 131.5 107.7 83.5
10, M. K. 282.2 182, 5 128.3 155, 0 126.1 97.8
11, M. T. 274, 2 152, 1 102, 8 154.6 119.1 90.7

Mean 303.0 161.9 130.3 1411 99,0 93.6
S. D. . 60.4 28.0 27.5 297 21.5 18.5
Mini. 199, 3 111,2 98.3 88.1 58.3 63.7
Range
Max. 375.6 192.6 1722 200, 7 126, 1 124. 8
127 Y. S 218.6 1017 58, 4 109, 7 92.9 61. 8
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IFHRRREGRICOEINTBY, 40.6%L\25 %ST (=Typel) »HEINTWEY, ZNbHD
Z i, BEPRhEAHIC T ANX—RIZT TR (HIRRIC VKL TB Y, BB 7
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IIA #i#ET5062um* (3847~7322umt), Type IIB #HE T4925um* (3880~6371um?) &\ #ERH*
Bz, BB 2EME, EHMMIC PL—=2 7 E#ffh>TwaicddrrbbT, LD
fliE, BEH 595 RGBS (R BB T) Ic oW T4 L 7248 (ST #k © 4556m (2420~ 7741
um'), FT 4 ; 4507um (2685~7105unm) & FBELfETH -7z, i, HEHO L —=27
PO GHMERNTERE P M AI 2L ) b0 TRE»P I EHEZLNE, L —=
v PR GRMEDRIRIE R Z L 25T 2 25N TV AT, RFRDFERFLHN v —
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Fig. 2 Relationship between % area Type II and

peak torque at different velocity.
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area Type Il ¥ &~ 7 b VL7 L DRSS L NV BB L 2TREENH L Z L 2 TRRT H5TH S,
Ik S ISEEREE ORI Y, WE OB L ) TRk sl b R L LT,
U EODTEMENHE 2 bild, £, Type ik X Type I #ieic B 2 HEEE— 7 —D
EWTH 59, Faulkner 590#iEIC L 5 &, W2 4 7O & b IERIGREENH 35D 1D
HREE TR X7 — R SEHET 255, Type 1L D ANUHEE IS Type I St Z hofy 345 T
H 1, Type II BHEDTHE <7 —heih & 7 2 IR Cld, Type | MMEIXIZE A LT —%F
HL %o, L72ht> T, IR AR WA 1T, F6H 37— % Type | D TRY D %
RIS Lo A%, MG A R AT 1T Type I #ED BRI A% (, 13 & A XD Type II #7
HEOFE ST — kT2 blch b eE 2 b5, ZOZ LhERE LT, %area Typell &
EETHOE—27 2 tolicEE AR E L L EREBEbL b,

72, SEOWHEZ, KEAFBICRELZMEDZLDLEL, FHD 6 Z0HEEMLHIC
W, MWL TR TH - 7. SRR b—WRFEBRTFORMRMER 2T 2 2
FIREEL L, BLHILNEVWLLOBPREENRIZ L TORAPBETHA ),

vV oxe®

AR TIE, FERTOBEHORELH L2 T b0, KERERF12E (BT114,
F14) BB, BMULEE 0% iber type, %area type, ik & A 7 o033 Wi i fit
PEML 2, 72, WMEHEE X OSERERH RIS OWTRE L 12,

FERDEIZLT @) TH 5,

1. SMUIERGIc BT, FORGIMERLE % Type 1 #°50. 2%, %Type IIA %27, 3%, Type IIB
222, 6% &R L, EEHRHE L EHEHEOTGIE B L £50%TH - 72,

2. EHAHE Y 4 T4 fRic S B TETE Y, %area Type 14948, 3%, Type IIA 4926, 2%,
Type IIB #525, 6% % 7~ L, fhfndERLeg & FEE, i e 20 ik & s miituia B X
F50%T>TH -7,

3. BWHE 2 4 T OEHMENERE, Type I T4714pmt, Type IIA T5062um', Type IIB
T49265um R L, 74 7HicBWwTET#ED LN D - T2,

4., SHEEDGHHAIE, 1807/sec TR, EIhZ L1161, 9Nm, 99, 0Nm #/RL, Ffwfkil
BT L EEOTH - 12,

5. %Type Il & %area Type 1l & fflic, HELAEBBIERLEY b iz (r=0. 948, p<0.01).
ZOZEhb, BRSO ITEEOLE KT 32 EHTRRE i,

6. SEE)EHEEHOE I Blcoi, Yarea Type Il & ZspEfs i X oM OMEEEII < & 5
MDD 54, 450°/sec I2 B W CIITHHDMICH 2 HNMAFR S & 17z (r=0. 859, p<0.
05). 2Dz &b, WEREEIGENESICIE, %area Type IT L SEMRH I EOBIFRIZ LY
W 7 B TREHEAURIR & L7z,
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