133
VRl BHHCRIE T

BARBRFE AR EE - WA FE* IR 2
I F Al A
BRSO
LB A IS
MEES T
(19984 9 H30H s2H)

1. #

JEARCCIE, SR I X B MEPIER % O SIS B (concentric) B UMHIER
HEHIEE) (eccentric) DFHHIIZET 2RI ELS AL N LM, Zhd, E#bEasm
2B\ B 7Y WIHE T QIR O BB O SO MEE D S % 2 WEE LT 2 5 a1
DHRNEVZ Do FEHELIE, TNECHAERLICLA [0AY EHHOBR] 1220w
FHOEBREBRTEL, JHUE, BRIZOADEMALILILE-T, XU ECHHT
DBEHMELTHL ) LEL IO ThHD, 5L, BRI ZMASLZ EIE,
BMEBRL, VRDEGR22ETho, HNEFEHSELILE, 1A LAO s
EHRESEDLIETHY, HHOWEREERT LI LKL > TLVRVHHEBR T 5
Db WHROEME, WA RHLECREED -7 L RRORIEE R 5 b0
LERATV D, E1RAANBONS1E, EHEMTHLSEEHHLTULMEETHY,
WA L% 4 DBIEE & 0SB L TREF A AORRICEE SN TV A, Z0f
WEEME L P OICETHFMICORY) 2 MABEOHB I OWTELTCADL L, il
NEEYVRERDC R THBTHTHL) bE2 b, AMIE, HEOEFIIBVTHIE
T EEED & TEN I > T b BEHOMBIE, SHEE) X L <G &R
DEFEEE VI VAT AL o THRY LD DTH D,

Db &9 B & 4T, S & RO O R ) &L a0 TR OGS
NEDWTERERA L, VR hE, WHERHD LB R~y — (547 THKK - #
WHSE) 2HAT A2 L0k TYWHNE VR Y #IH L, 7275 L& 4 OWBRE L,
ENENTREAFEFRE LI LS ZHY K- —DOBRNIOVTORSLEZED S, &
HMOREVH LI ENHBEL2OTHET 5,

il



134 WAREZ A BEE- R OFE-NL HZoRE #- AR KA

®1 HEBREDS VY
K &% &8 R/ Z\EEREE| RENHE fEkpE |[AVE-FVR

2]

(em) | (kg) | (%) | (ke) (kg) (kg) Q)
F ¥ 19.4|171.9| 80.1| 21.2| 18.0 62.1 45.5 351.2
e R = 1.0 5.9 17.4 8.9 11.3 9.3 6.8 71.7
B¥n=19
K &|E $F B/ E|BHRBEHE| WKW kg MVvE-FUA
(em) | (kg) | (%) | (ke) (kg) (kg) (Q)
oz Y| 24.3)158.9| 49.6| 24.0] 12.1 37.5 27.5 562. 3
AR 6.6 5.6 6.0 5.2 4,0 2.9 2.1 74.8
LFn=12

I. EBRFE

1. #ibrsE

WEE L, BRHIOBR VO LHI2BOHIILEEFREIC Lz, £41F, B1E19.411.0
o, TW24.316.6FDHETHD, HHER, FERVTKHBFEOBREORLLETH
bo WEREOBEIERHIZOWTIE, BLIWRTLBY TH L, FEOFHNIE, 7 =5
OEMBEREE (BODY FAT ANALYZER TBF—202) 12 & )il L7,

2. Kk
TG oM, KBRIYGE R o aR AR R O AR U 2 o W CllE Lo
EiL, KEF v & X THEOF Y 2L500HIZE o THIE L2, HiEE, 1EH7060
JEOHEE CHEWTMENT 260 TH DL, HIEROLREE, BERE LN EREEIZOE
WA L) WCHES Y, BIHEET CRAAZ S, B, KBS oOWTENY b TEE
L7zo WDty ME, V=7 L2 RHEOREID 3am bV FTHEELL, b
W=7 —LOWBFHIT, SEBREC Lo CTRBMEOBIZEHOELERIL, TEMEK
SEALE CENMIE 21TV, BHERE O (FR M 55 IS R OV A 1 5 UG &2 R 720 T B R
i, 0EXST0E T CrifllEfie Lz, WEHEE, 2hEehoSREOER TIZBIT 45K
KM DEEZEEREOMEE L, FRFICEBREORKBIEIEOHEIZOWTORE L,
BARGBHDOEMIE, —a—trAi—%— (UTFNm&#d) &L, W, ZEY
R— ¥ — 2 REEFOR, ZEFR—F —%REF LRI OVWTHE L, ZRYR-5%—
¥, k45em - F50emD b O CdH Y IR THEFEM L v ¥ —THIRAABEE REH, K, T
M, B ERAL2e 21080252 CHERTEOL, EREMBILTIRHBRE
T, HITRHEEOcm/oin, REAOmTT A b 2 HE F2 RHEE

BL-bDTHbdb, REBROMHLLZE Y WER 7 L | 10kgBr DOt 74.5%

K= —ORNREDORHRIE, R2IRTEB | K L H | 10kgkEDHmLr 89.5%
NTHhs, L B | 10kgBEDH DY 91.5%




O Y AFEN AT T 135

Ohyid, REBGZAMAEEC TR 2/ FRICEOZ R Z2MA 7, T A b
i, ZHRIR—y—%25micVho72Ea8 (UTFT1EHT), oXI27micVihaos 7=
A (DTT2EHT), S51210mi0ho28a (WTFT3EHT) o=FEnER
T o7,

m # 8

168, BEHMBREDYR—y —%EFf, TL, T2RUOTIDERERIION
TRLZZODTH B, LWHEBREOERER L, HIPSHIIRTEE) THb,

BREEHUDICOVTO, BEHEBREDOFRIZOWTHE, FR— ¥ —FHMICHEKEL T
T 1Ti36.8%, T 3 TRL3%DOHmILNHEmMoEm»SEDEN/, T1ET2TIE, T
LOFHT 212 HB L T5.9% OB MOERm AR 6 iz,

T1ET3TWE, TIOHFNTIWCHEL TE%DHHDICHEmMoBEmEED S
oo T2ET3IIBVTR, MEOHEIROON G o ke ERIZDWTH, HR—
Y —HEFEFICHE L CT 14%.1%, T 272510.0%, T 34%15.9% @ & H 7 13 o & 17
PROLNI, TI1ET2I08WC, MEOHEIFOON o/, TLET3T
W, T3DOHFNT LIZHEL T6.2%0 @V EZHER T A LA TE L, T2ET3T
&, T3DLNT2ICHBL T54%DHVEZTER ST 5 LT TE 2, REMBREFEOL

Nm
365.0
360.0
355.0
350.0
345.0
340.0
335.0
330.0
325.0

0 5 7 10 Uy
B AR S

Nm
3300
3200 |
3100 |
3000
290.0
2800 ¢
2700 ¢
260.0
250.0

~

0 5 7 10 Uil
M5 ZEREHEEsmED




136 WoAREZT A BEE - RA E- L Rz oE F- AR KA

RAZDOWTIE, R — & —8EMICHELTT 1 Ti35.6%, T 2 Ti35.1%, T 3 Ti16.5%
OfFHAEMoOER»ED SR, TL, T2ROT 3IOMOREICOWTIE, ZHOHM
BRERATE LD oo ERIZOWTIE, R —7 —SEEWICHELTT 145.8%, T
3H2. 7% DFFHITICHEMOBEm AR D LN, T1ET2T, T1DOHIT 21ZHE

LC12.1% D icmoEmasto sz, T1ET 3T, T1OHFMT 312
LC3.0%DFHHAIcHEMoERARD SNz, T2LT3THE, T3OHNT2IZHE
L T8.9% D i i JJ 12 Im A58 5 iz,

RICHEEGHADCOWTERRBREOE R IZOW T, P R— & —ERIICHEL T
T1THE, 9.4%, T27TIE, 2.0%, T323.1%DEHHICEMOER D S,
T1ET2THE, TIOHNL3%OHH D CHEMOBERI AZD SN, T1ET3T
&, T1DHFNFT 3L T6.1%0Hmm I cEnoEms#Zdohi, T2LT3D
W& DOHEIHRTE Lo,

FERIZOWTHE, $R— —REFRMICHBELTCT 1T, 1.7%, T 27T, 5.1%, X
UT 3TIE, 6.5%DFHHIICHEMOBRF RO LN, T1ET2TE, T2OHFMPT
1L T3 4% MMz moEm s sni, T1ET3 TR, T3OFNFT
1EHBLTLT%DmBNICEMOER 2RO 5N, T2 LT 3OWMEDHEL, #
BTEBLh ol

Nm
130.0

128.0
126.0
124.0
122.0
120.0
118.0
116.0
114.0

[0Y <1

0 5 7 10
X9 HEiEEERH S

Nm
125.0

120.0
115.0
110.0
105.0

100.0

0 5 7 10 VY
B3 ZRfEMREERED




O PHTC R R 137

ZUBBRBEORRICOWTIE, YR -5 —FHFRICHELTT 1 ¢, 1.3%, T2 T
&, 6.8%, T3TiE, L2%omithicEmofms@Zdohiz, T1ET2 T, T2
DFFHT TIZHE L T5.5% O I MO MR 5380 b 7z,

TIET3RUT2ET3D2HEMTOMEIR, HRTE 2P ok, ERIZOWTIH,
YR — & —RER L B LR, SROEBRTIIHETRRTE 2d o7,

SHOIIEARER D L RSB D 2 B L2 BATO, BUEBEOLARIIONVT
&, BELRL (21.0%), T1 (23.4%), T2 (22.0%), T3 (22.7%) & & {HEE M5
WHH O F D E O Em AR b, ERIZOWTIE, #EF%2 L (17.0%), T

0 5 7 10
X3 AEMERMEFHHD

4500 ¢
400.0
350.0
300.0
250.0
200.0
150.0
100.0
50.0
0.0

0 5 7 10 Uy
K7 ERMHEMERED

Nm
166.0
164.0
162.0
160.0
158.0
156.0
154.0
152.0
150.0
148.0

T

0 5 7 10 Ul
X1 ARHREMEHHD




138 RS ok BEE - WA & IL Mz B %I A

1 (8.7%), T2 (11.4%), T 3 (7.1%) & bAHSEMER I O 72§ oo
D b7z,
THHEREOFBIZOW T, ¥ER L (28.2%), T 1 (23.0%), T2 (30.2%),
T 3 (22.0%) & b HERMEFSINE D J 255 MBI OME 25580 & iz,
FERICOWTIE, #ELRL (15.6%), T 2 (4.2%) (IR I O 25H5 H 12 1
MO ASFRD &7z,

RIEMREFH AR O A OWTIE, BUBBREOLRETIE, ¥ X—F —HEMD6L.0
6. 4L HEL T, T 1TI62.7£6.28 & BWAECTRAMBIEISTHER S N0

0 5 7 10 VY
15 Eﬁﬁﬁﬁmﬁﬁ ]
g
63.0

62.0
61.0
60.0
59.0
58.0
57.0

0 5 7 10 [0y Y,
M2 AREHESAGHAEOAE 4J

HE
60.4

60.2
60.0
59.8
59.6
59.4
59.2
59.0
58.8

0 5 7 10 vhy
M6 ZEREMERAGHAROREE




OB BB RE

o

52.0
51.0
50.0
49.0
48.0
410
46.0
45.0
0 5 7 10
10 AEEMREERAIHNEOBEE

Uy

A
510

50.8
50.6
50.4
50.2
50.0
49.8
49.6
49.4
49.2

0 5 7 10
B4 AERERERATHIEOAR

~

(6 el

B
65.0

64.0
63.0
62.0
61.0
60.0

59.0
0 5 7 10
M4 HAREEMSRAHHOBEOEE

Ul

AR
64.0

63.0
62.0
61.0
60.0
59.0
58.0
570

0 5 7 10

M8 ZERMEMERAHHABOEE

T

vl

139



140 BARRET A EE - BA ONE-NL 2R FooaE A

LT, T2R/RU, 59.3+4. 7%, T 3 Tid, 59.8%5. 18 TId# A TRAMH A7
RENTz, BT, VR— 5 —SEFMD59.945, 28 & hE L ¢, T 1 TI359.3+4,55%
TREVAECRAGHIEI BRSO L, T2 T, 60.3+4.8F TIXEWHA
BECRAMIBDEF R INZ, T3 TR, 59.844.98 T, T1ERBICECHE TR
KA IEDTEZE S iz,

ZHHEREOLRR T, VR - EERWO48.0+12.8F L LI LT, T 1 CTIi350.9+
.78, T2 TIE, 51.244.7/8, T 3T, 52.3£3.5L 3K v LI BOHE TR
KM HEIFERE N, ERIZOWTIE, J 8- — & —#EFTIE55. 126,58 2L
THRB LGB, T1TIE50.7+5.18, T2 T, 50.843.6/, T 3 Ti, 49.8+2.9
BD3RA Y PEdHENAECRRHHBIEFEE SN,

T, MREHIEDAEILODWTO, BEREERZEORRTIE, ¥ R—y —REFM T
63.2E8. 5T L C, T 1 TIk64. 75,85 LB WAE CRAM M NENHER S L1,
T 2 Cld, 62.8+6.2, T 3Tl, 61l.5+6.4F LHEVAE TRAHHNEIHR S
Poo ERTHE, ¥ R— & —BFFTI60.7E9.3F B LT, T 1 TIk59.5410.4E
E, BOABETRAGHNDE BB SN, T2TW, 627270 X, T3 T
(&, 62.9:7.5F DB AR TR M IEAFER S iz,

LHEBRBAOLR T, Y R— 5 —EERMO5. 116,58 IHEL T, T 1 Tidb5.3+

fafE
555

55.0
545
54.0
53.5
53.0
52.5
52.0
51.5

~

0 5 7 10 Uial
X12 HERHRERZRABHDIBOAE

BE
50.0
49.0
48.0
470
46.0
450
44.0
430
42.0
41.0

[~ ]

0 5 7 1o OnRY
M6 EZRHEMRAGHABOEE




Oy BT RIE TR 141

10.28, T2TlX, 54385 L BVWABE TR AKHHNDEFER I, T3T
1, 52.8t8. 9D HVAME CHRAMIBNEIR SN, LRTIE, TR —8AH
D45, 48 5F 2 LT, T 1 Tid44. 0L 114D HEWAE TR KU ED BB
BENL, T2TIE, 48.1+11.65, T 3T, 48.8+11. 0 DBV AE THRAM M JIE
DRER S N7z,

V. £ =

B EFICB 554788, SR O R IR O T2 O AR A EENIC X > TH
DILoTWb, HIT&V ) EENE, BHCHEET 2882 EEICLTWE 0T, HELO
TESNHHEZ I, BRNCEYH L CH 5 MREIMICKRELRDPMbLE DL
FEioNb, ZOZ X, AR—VEFOTELIBHLE N -2 72 LTV EVED,
— VAR 12 BT B RS I AN ERE I D & A2 b D TH B,

A DOEERT S MR ER I & IRETIUE % R L 2235 E, MIRMEER TR L
THVWEW) T EVEHOWBRE ICHAIN TS, i, FHE—5 —EEZOREH
BT A0 PMBIREFE N2 ED, —R—ROBRIBEIRT 720 CHEEERIH IS
NELDEEZONDL, FHETRBICBTAKIBLIRT A LIE, HITHCBITLHA~
DU — FEERTH7-012, PRVWHETKELZEGIHFTELIO0TH L, T,
BROLGEERERVHMEESICL o THITIHEEL 20, #BRETLELTLALIC
Lo THBEOEFEES Y LY AL—X1, POBETHLNTHE LWV DY,

SEOREME, ENOOHHNORTRUMBEELE T 5 NEOHBEWRE, W
BHAZLELT L ARV BPOMRILE L WIBEA»OWENROAQ) 2 R— % —IC
T8 LTER, Z8E2RALLDOTHDL, FOMRKR, BRI R — 5
BB L CRAEBRICERERCEBEEHHE I L DB LI LPROLNTVE,
W, Bihambses 00 ENRE LT R—y —FRLZLTVLILEEET S
bOTHA, ELEHAHICVRYEZMALIED, IV KELNEEANTI L bHET
X bilhb, INHIE, AT VYRR Y I7PHELTWD L HIC, AL B
THIEPINBAHNERET 2LV HBLEA—-DLDTH B, 1221, VRYO
FHECOWTIE, et ORIEIRAL RS ED DS E VR D, |

PlboZ e, HiAO [0y &8 &, LRoMBIEICETE2RL Cna EIC
KELBENERLTLDEVW) I LN TE D,

OEIBLEoOMETHLY, MEOHICY R —F —EFWMEOHHUTIOMEIIED L
Nhipol, 2OZ L, BLMOVR—F —FRICEIDEEILRVDIDEVZ LI, L
o CZEY R—% —id, EEBLMbTEZFT LI LIZID, 2OPREPHTES
bDEW)ZENTEL,

EB, VhDDREBIZOWTTH DB, 2, HAOEREE ML) OBENKA Vb



142 BARRZE T - TR EE WL &L e omE o #F- AR XA

WKRHEERTVWDS, ZELROBRICIRELZM T2 8L, EBOHMALHIRT 2 2L
THO)WEFEHHEHETL2D0TH L, MENLHUNEELL-DITE, 0HBIZIGL
2ORD LHROBRGEERE T ENNENLEHENERLLOOLEREEL VR
o SMOEBRIHERLAYR—y—i%, ~EOESObOEMFHALL, ZhiE, HERE
DTMOBEL BRI RATH 2o AR ICARAL, 8722 FREZOMUBRE A~
PR - R L LPEOPREOVTRET 2 HRO DD TH L, ZORKE, T
AW, 2FNFERLIPIENLHICOVTIRIEE % LB Ko 575D, mfn s
LDHHNPENZ EPER IR TVwD, FLFSETRVWHICOWTIE, BREHD I
BMOAHEZET, LVBEVWHEIEZRL ZEPHERSINZ, SOZ L, HAFERTFLTw
BRI, FHROMICERPPBEL MDA LIZL o THEOMBGIDONT ¥ A2 5
ZENHELWZILELDOTHAH, 2L, AEEFRCBILAHITHER L L) AL - X |28
BTBIZONT Y AZHEFEL, BHRESHO0 - FEBRTL2ERICBVLW T EANR
boLHMBAL BB THS Y BEOZEhb, BET LY K—5 - DREITOVTH,
WEREOEETAHNSELZIEAICBVTLEAENZ IO R—F - i b, &6
PR-F—DRDIZOVTE, THEZRORLZLACBVWTL ) LEHEDEAVEH
BidhIlitdoT, LVBOHHHEEART I EHTE L,

Pz edd, 4EOERICBT 2RANLEEE, HRICHTS T0RY &k
PV F—FA U bR LEFICHELESETNE, JVBECWHRNEESMTIENTES
EWVr b, TNE, AFETEE LCORTESE LY PNFICL, RN ELERT 2
bOTH 5L,

V. & #

ARFRIE, BRI L2 ORI, HHI2 LIS TERLEZLOTH
bo TANOUVRDE, ZHMYR—-F — 12X THHERBORY ZINZ T,

FOWRER, 2F0ZEPHHEL .

1. ERENE oW, BHoARTL3~6.8%, £RETI.1~15.9%, LHicow
THART2.0~9.4%, FRTLT~6.5%DHHANE L 25 2 L TR TE 72,

2. WEREAHINEEIC O WL, BEHOAR TS 1~6.5%, LR T2.7~5.8%, LHEIZDOW
CHARTL2~6.8% Wil ) 4575 < % 5 = & ASHERRT & 72, |
3. ZEIWE—F — 2B RER, BEOARETCRETL (ba), ERTIRT3 (7
cm) DRI & o THEAEESIUE R CMIREH IUE & b 108 < 2 2 EIAPHER S iz,
ZHTE, FROT3, £ROT L ICEHEINHOFHR N, HRTIET 2 (10m) i<
R PR UAE O 5 1 1 0% < 7 BRI AHERR S 7z,

4. PEoZehs, ZEFE—F — 0o THEIZMRD EMA L2 L1, L)@V
HMHa /I ENTEDL, FHRAOM LG, EHEECEERIEE DICE R LW



[EXeUR/ AN AE e — 143

Ao FRVRYOEAVE, HMHTOMBILVHAGTAZ LICL o CHEDH N %
HET A ERTEETH 5,

BEXM

1) BAE %2, Nk Rzl OR)IFHHOCRIETEE, HAGEXSMILZHBIERES, 2, 9
10, 1997

2) BRI FTUTRECBT A%, AREATRERE RE, 3, 121-1 29, 1998

3) #ARK FI, b XM OAVFHEHCRITTEE HEAREESRILIIBHRERS, 1-
2, 1997

4) Astrand,P.et]. Textbook of Work Physiology,MaGraw Hill, 1986

5) & IR BIRAREENEOEES, jpn. j. Sports Sci, 13, 467—493, 1994

6) Lamb, D.R, Physiology of Exercise, Collier, Macmillan Publishers, 1978

7) HIOOIES Al AR wEBROBE IR SNSRI oW, P2y IR, w4 Nal, 1992

8) HI B M:SHEUEHHWNEEICL L BMEHO —HERRE TRA/NT — O, FO#
%, 45, 415—418, 199%



144 BARE A BE-RE BE-INE B2 -RE O F- AR KA

The Influences of Z—Supporter on The Muscle Power Out Put

Koji INOKIHARA, Naohiko ARAKI, Masashi OKAMOTO* * , Masayuki KAWAKAMI
Takashi MATSUBARA, Hideto Iwasaki*

College of Loberal Arts and Science
Kurashiki University of Science and the Arts
2640 Nishinoura, Tsurajima-cho, Kurashiki 712—8505 Japan
*Sanyo Gakuen University

* | —14~1 Hlrai Okayama 703—-8501 Japan

* * Nippon Seitaishi Association
3—17 Minamimatsunaga, Fukuyama, 729-01, Japan

(Received September 30, 1998)

The goal of this research is the analysis regarding muscle power under the conditions of its
being twisted by the athletic supporter.

I carried out the experiment to make clear the correlation between peak torque and the tensile
strength of the athletic supporter, following results were obtained throughg the experiments.

1. As for curtailed shrinking, I could confim the increased value of muscle power in the right foot of
male (1.3 ~ 6.8%), and in his left foot (9.1 ~ 15.9%), in the right foot of female (2.0 ~ 9.4%),
and in her right foot (1.7 ~ 6.5%)

2. As for extended shrinking, I could confirm the increased value of muscle power in the right foot
of male (5.1 ~ 6.5%), and in his left foot (2.7 ~ 5.8%), in the right foot of female (1.2 ~ 6.8%).

3. As for the point of extension in the Z—supporter, the tendency of high increasing ratio in curtailed
muscle contract and extended muscle contract has been shown at the point of T 1 in the male right
foot and T 3 in his left foot. In the experiment for female, the tendency of high increasing ratio in
the curtailed muscle contract been shown at the point of T 3 in the right foot and T 1 in the left
foot. High increasing ratio in the extended muscle contract has been shown at the point of T 2 in

the right foot.



