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ABSTRACT

The purpose of this study was to clarify the effects of long term specitic physical training on
muscle thickness and function of the knee extensor and flexor muscles in male athletes. Forty
three male athletes, 20 for wrestlers, 13 for swimmers and 10 distance runners, were
participated as subjects. Muscle thickness for anterior and posterior in thigh was determined
ultrasonic method. Maximal voluntary peak torque with isokinetic contractions of the knee
flexor and extensor muscles were measured by Biodex System 2 AP model dynamometer. In
both anterior and posterior in the thigh, wrestlers showed highest mean values in muscle
thickness among athletes groups. Lower mean values in posterior muscle thickness in the thigh
were found in swimmers. Isokinetic muscle peak torques on wrestlers observed highest values
in all the angular velocity for both the extension and flexion of the knee joint among athletes
groups. Peak muscle torques at the all angular velocities showed almost same values for each

group in distance runners and swimmers.

Key wards; Athletes, Muscle thickness , Isokinetic muscle torque.

T RER IR EZ T e E 2 b b,
INETIZAR— YBREERF OB ERIIER
BRI b ASErSEHEEENO L —2v Y HEBICI-oTELZ), ARFHTEHRENCERY
DEEEIZ FOBEIZ L > TEEROFEEHERXRL P FETABHEOZNIIFARNLIER OBEE &
— Yy TABKEL LI EDL, FOREEEAELR DELIRZIVIEPHSSIN TS (Maughan

(1

iz L ®» |

1

1]

VL)

|5 188 AXTFIRE T ER SR ) 8 %S (Lab. of Biodynamics and Human Performance. Faculty of Physical Education, Kokushikan University)
w4 [E) 185 AR A R — 7 [REVAAFYE % (Dept. of Medicine and Science in Sports, Faculty of Physical Education, Kokushikan University)
ik |1 |40 KRR AERL A0 & 7R %S (Lab. of Wrestling. Faculty of Physical Education, Kokushikan University )
wocion [5] -4 JBINTTF ERBE b BLHAIFESE (Lab. of Track and Field, Faculty of Physical Education, Kokustukan University)

wirik 5] AT NFIRTT PR AR = UNE) T~ 3y ¥r25 (Lab. of Sports Rehabilitauon, Faculty of Physical Education, Kokushikan University)




— 48 — H BH-#2 X-&E U8 - H

et al. (1983). Tsunoda et al. (1985), EAH(1985), TO ML —= 7V BEBREHIISEL ETHo7:. F
A5 (1986). faK(1993) )o KO BT, 5D 7. FHBRE IO . ARSI OW TS
FEL TVLEMIIBEFREE L > TRL2%2 (A HBEL. KXFE~NOEEICLA2EBNOEEZE-,
5 (1986). Tsunoda et al. (1985) )o FAH 5 (1993)
IEBEF R EZHWT, DAEORAR— Y iEigs 0. ETHEHE. BWEOHIE
O‘DM&H%@ R LB L CHEEE 2 e L T KEREBIZ BT 55 F@rﬂh B EHEBE — NiE
BRI E L ZHENEREYHOMIL, Pr— 2L A2BEELH¥EEEcho-Camera SSD-500
.._../ﬂ.%.fw);@m IZELHHDTHA )T ENRE (ALOKAHE) 2HWTIT o 72, BIEERAL A ]
L TWw3 TRBED50% DR ORI & HBEIO2ERA & L7,
7 X'I‘ VEHEFIIBUAHEIONE NSO HERIEHBELELOIMNTERL,:, F
MEHSFHIZI DWW TEEECHREENTEY (BA 7. HEROBSEEERRHIISMHZzTH o 7.
(1983). Tsunoda et al. (1985)., FHI5(1989), AEBIZLLZHEBFEEVETEIZOVWTIE, BE
Perrin (1993). lkegawa et al. (1989)), TDOHEHWE (2X )/ FRAIZILEMELOLE»OFETZ N
UCBINTOMERKHNIEIAR-VHEFHEEHIZL TV 5 (FXk5(1989),
STRBEDLIEDHREIN TS (AHEHS(1986).
5(1992) ), [. FREERKFHIOEIE

—h. RBIZEAEMEETO ML —=V 7 SER M & B RRFAET O (R R K O BB O 55 77
FREG, IR LB, R ML - ABEDE FIIBIODEX System II (Biodex . USA) % F\»
WASERTZRE & A TR L2 R '9“1%‘}*2." DWTDH TAT2 72 llERE L L TIIEHRE & b R
BFSCiZEZOMARY KED 7% REBE LG VLN TF— LB LTIy T

TIT, AMRTRBEFOLR) X 7HEFE, 8 A2 POPRRIEEINREIZRE L. REGBIEE LR
HOEFRURBEHEESZSRE LT, KBHOF x2S — MV M THERFICEEL 7. B
rkﬁkﬁé TEHEEIIRIZT N - 750 BEHEBOENDHEIGHAEEBY ., bo—

n:!.

DWTRERTAYISHRET L 72, L TWwharEa—%— (DEC486/25LP, HAXF

TR IZABEEINT WA 7T 25 4 (Biodex

F ik Advance Software Ver.3.0.3) 2L V4757, F7-.
TR TIEEHRE L DAMZHE L 7.

I. #RERE BlEEEII R, EHE HIZ, 307, 907, 180

AR DHERZIZETFOL ) v 7FEF20%.  ° BRU270° /secL. X L7z, BEETO U] B R
MIKEFDBHRUREBEZTI0ZOBEIC L~ HEMOW 22558 @BM I TOMBEL L. &
=T EINTVBLAR-VEFEFHBZEDOTH > HEITEESIC %:}’L%m O D247V, FHRE
2o WEHBDER. GR.AERTOBMIOFH . L L E&RITE2~3HETITFo 7. FNFNDORT
FERZEEIRIICR L. E#HEBEE - D £ WCBWTHRDEWV M 7EZZBHEEE TORK

i_l..;

" Y

Table 1. Physncal Characterlstlcs of Subjects.

—

Event n Age(yrs) Body Height Body Weight(kg) BMI
Wrestlers 20 24.3(2.8) 171.0(6.3) 79.2(15.4) 26.4(3.9)
Swimmers 13 19.5(1.2) 174.6(2.8) 65.0(5.5) 20.5(2.9)
Distance Runners 10 20.7(1.6) 169.5(3.9) 56.7(3.5) 19.7(1.5)

Mean (S.D)



AATSHE & AR

LS.

fEh e Lz,

BRATHORERIHBREOR S Ao ERE L
YZXZTCHCOCHSEE L2, £DORBEER X205 4%
ﬁiﬁc‘: Lf:o

Table 2. Thickness of thigh muscle in athletes.
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Event | Thigh muscle
____Anterior ___ Posterior P/A
Wrestlers 57.5(65)  71.0(6.2)  1.23
Swimmers 44.9(6.1) 48.8(3.8) 1.01
Distance Runners 51.2(4.9) 67.3(3.6) 1.31

Mean (8.D)

Table 3. |sokinetic peak force of thigh muscles in athletes.
(Nm)
Velocuy 3 Vireglers N Swipnmers Distance @nners
Extension
30 deg/sec 309.1(65.2) 234.9(35.0) 230.8(35.7)
90 deg/sec 227.5(47.8) 178.9(23.7) 172.4(18.8)
180 deg/sec 158.3(33.7) 133.7(19.3) 122.4(15.0)
270 deg/sec 134.4(30.5) 112.4(15.7) 09.4(14.1)
Flexion
30 deg/sec 140.5(26.6) 107.3(21.0) 105.4(23.1)
50 deg/sec 121.020.3) 09.2(15.3) 95.0(16.0)
180 deg/sec 95.5(18.7) 84.2(16.9) 76.0(14.4)
270 deg/sec 87.9(16.3) 74.3(12.8) 67.1(14.1)
Mean {(S8.D)
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Table 4. Flexion / Extension peak force of knee joint in athietes.

(70)
o Ve' ocity mWre&.tlers Swimmers  Distance Runners
T 30degiec | 46.1(52)  45.7(65)  45.6(5.9)
90 deg/sec 53.8(5.7) 55.6(6.5) 55.2(7.7)
180 deg/sec 59.7(7.8) 63.2(10.8) 62.2(8.5)
270 deg/sec 66.2(6.4) 66.6(10.6) 67.8(13.7)
- | B Mean (é.D)
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