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o =X 1REI0HHDI B 1 ANDBEFENR—VICMBREMITHN 22 THDL T &
DRESNTEY B, R—ZFo TVRWEEOBIENRZ 2 HED 5, hyh—IitB
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HIFTEBY, LIV ITFITECBWTYY VBB TR I N ZH AV —NEE
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05 R O R EM AN B E /NS TAMERD Y, KBOREENEE L 25
8085, F 7z, BV ER SN B %5~ J7 MlisH TR O JF milinik & ik LT
RRMEREMERREN 0D, L0 —JBERBRTOREENEEIC /2D, Nesser b
. REREL O il - R - AR O REA S ST 0 IR Lk & OBRIC OV THRAE L,
ZFORER., BB OHREATIBENEIZER VIR LEDZ A LRENMENICH D &R
HELTWD 2D, 2D L5, FHMERBREIZST 2 EEBMOEBEEENH LI SN TE
TWABN, ENICEDLLHOEMIRRARZENEEINL TN,
281 (KoL EMICET 5 WE

(1) EEEHOREMEICDONT

Panjabi i3S EOZEMEICEDL S 27 M & LT, B, HERIRK, WH2 & o
Y727 A FHOEBICEEGETHHOBRBY 7V AT LA, ZOZ OO0V TR
F AETE LTV BRI Y 7 o AT AR B L HE LTINS 2, ZOHTHMe—
OHBY T VAT ATHDMHIE, MBIV TV AT LAZEBN L, ZRALEDYT AT A
MNH T 4 — R 7T 720 bIREEZ 6483425, Crisco (X, KEEEOH % R\ T
FHEAEE, WETOMENY 72 2T L0 LIZEE, T 90NGE 9kg) DA
THIET S E@mE L TRY 99 (KpiHia ZE S 2 72 DI RO Of) & N EE
Thbd, KBEOHITEREN AN/ a0 — < v AL (Global Muscle:LL T,
GM &3 d) o—Hh<v A/ (Local Muscle:PA T, LM &3 ¢) @ 2 DI HEE
NTWD 2, GMITRIEICNAE L, FECEBE X2, FEESO hv o 2584
15, ZTOEO% GM ORESNL, WEHSCEFRELHRETHS, —FH T, LMk
TRESICALE L, AP b EHEIC M B L, BHES 26T 2, 20X 5% LMo
REGNL, ERBHZHG /28 ThH D, GMITEBRE O ZME LT, LM i3HE &




Hel 2l U, BEHEO S EM 2 HIRT 5, GM 233 < Th LM OHRENKTL TS
& DEIMOERBPEE S NERHOZEEEAE ST, GM & LM 25 FH LTI
THZETHEBHIZET D LMESNLTND 29,

(2) IRERVERAICBE T 5 W

LM OB DWW TITIEEEH SR TR Y, Fx RFENTHO T\ 5 9101,
Hodges 5, £ x 72EB RIS W CTHERMIXUIEROBES mIcES Sn T, &b i<
INHET DT D EMELTWDS 910, Fiz DU BB 238 T LR O
RIEOWEN b BED, THICMX TENEGHMT 2 ER/EINRTNDL W, ZDLD
W, BRI AR ERESE LD EERHTHY ., mVHHRES Y —JEHE
CBWTEETHLZ ERMESINTNDE 19, —F T, ZEMITMOMN & L~ ThiT
LCHEd 2 Z &id7e <, M OEB H NI L o TEA S VRFE D 57 TOEB) RO
HEIET D LME SN TS 910, F7o ZRGITRHREMNICIES L CTEHEOPE
NZFFICEELTWD, KRR, ZAMOMEE— X v MIsMRE—A |
D 20% LK< . TSR &0 GM DOFBI A2 20 72 08 S ARERE O 2B ' Bk
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T BEOEE IR T, U T A A SRS O ECE X AR TEX 5 D b
26, BRRBEGOAR VB RETERLTWS, # L5 IEIEROF I X 2 EE
EEOFHELRE L. R UTc, £ORE, R ITR B O 22 W B e~ THERE
OHEIMEE CThH oz L HE L TVWAH2, LMOFIEIZEIT 2HEIIEE & OBRIZ
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Lz ALY D,



BATE HIE
B MHHE

J KEBERT TR T 5 R F 17 4 GElb: 20.451.0 3. & F: 174.5¢7.9cm, {£
H167.3£6.2kg) ZxtE & Uiz, RBRFICITERIZE S - T, KO BB, A, FlE
RFBZDNLERMEEIZONT, NEBLOLEICL > THLORBMHAEZITY, THRE
Bl ECHBRE L L TCERICTREZ S, B, AFEITIERERFERER AR —
VB A RRI S S MEE RSO AR B TEM L,

H2H HIEHE

(1) IRER G 2

IRERTRER S I vk, B2 W (Aloka #H8U, ProSound C3)% VT HERLAD .
ZHRGBGOBEEZRE L (K1),

AMEREF AR - WEEL., Ny F ETREMEMIIC TITV, KBRS FEITICAR D L5

TR AR &, EANERB O BB 10~15cm & L, 8RBT 20~30° AABRiT L L
Teo BRI V&/v@mﬂﬁﬁkzﬁﬁuﬂﬂi MEDRZRPLRINFIZ—F% 2 T &2 T o0z,
FOWPLIZ -T2 BE, BB TORRBEL S &R, NWIERT ., AERGE A
x—vyﬁ?%5i5:m%%&mp —EW L7, WESRMEIIT U NVBERDS
Wik (B £ — &2 HAWT, KO BEMMHELZHIE Uiz, £7o, MRk OREE i/
RIZT 272 DI RRRRICHIE Le, 28, 2 TOXNRE ISV AR % HE
U, AW 2 L EZREE S Lic, BAE mm & Lz,

L) ZEHHIE  WEIL, Xy R ECTEREEELIC B W TITV, KRERASEATIZ 2
DRIl FREBNE TITo7c, &ANCE b EHEBZEED S 2em SMAUlIC~ —F 7
L. O T a—7 2 HFRELFTICLCEE, MBRTOMEE S &I2H b IEHE -
%1 UHE (Lumbars'Sacraml AT, L5-S1 &5 ORI A A A—V v I TE D
L0, mENRMEZ—TEIZ LTV, BV CHE 4 BHE - 55 5 BEHE
@mwm¢mmmw:uTgML5bﬁﬁ@ﬁﬁ%%%@b@f%ﬁbtoMﬁ%#
TV NVETRZHEEE B E— R EANT, ‘REFOZAGHEZLZNE Uiz, 72
B, 2 TOINEREIC b\fE?EWEl |2 H]IE L, A WA E 58 U7 B2 R EME & L,
B mm & Lz,

(2) 5 J15FAf
A IRM & h h—=vF < —r, 77 F3IF/ (Nautiras #-8) & h—
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viun—5—3i g2 (Cybex ) # VT IRM (ELWTF /7 =y 7 T1REZELTE S
RRER) WEZIT-72(K 2), FPHREICIT, BIZ5~10RTEL2HEETY +— 5
Ty T eithy, 1 0MOKREE L o BIZ, 3B EIRETED L) REELZ AED
> TTh¥ T, 2H0DKREOH, #REN 2~3EHVIRT Z LN TE L RKITEVA
AR LT, 1Th8 7, EEO IRMIZE-S<IE Y, #E 1RM OFEM 38 & % 84
T e, IEHERBEIEIX 1I0RM & 0 D7 WEIEOEHICAE T D Z &5 7?5 BILL LY iR
THLDICEAL T 2~ 0 DOREDHR, EEL EF T, BETOEL, Z0OFTIE5
Ty FMUANTETT2LI14T o/, b HEMED DHEEREZ H VT IRM 2H H
L, HIEME L,
b)EM S EFH R (THESRLELR, Ny s - DT UXAERG A 2H
WTHIEZ T2 7z, BOETHMHZELRICHRICEE, JEFTESIAN—Z2EY |
B 2 X L C RK%E 30 ERET 2 X ) CHOR S ZHWE L, TOMENS EK
ZPo< VEITIIICLTEIWE, 2EFEML, &b BA ook z REME L,
HATIL kg & L, 1/10kg E CHHM L7z,
OB E - Eih A 1 - SR A3 E (BIODEX 44, BIODEXsystem3)
Z VTR B R + T i 5 i 70 A& S MR IR T 3 K OVEE RMEIGHE T i TINE L7,
WRBAE R - TR OME L, BT EYEEE 3RO~V hT, ERBIERKD
KEEES % 1 ARD~)L b TE 220K D ICEE L TITo 72, ENE LSRG
(concentric contraction : LA#% CC L 307) OFH#EEHEF 60+ 180300« F (LT,
CC60 - 180 - 300 & Fi9) . =LMEILHE (eccentric contraction : LLF EC £529) @
£ EE AR 60 - 180 EE(LAF, EC60 - 180 L) TH Y, HRMEIUH (isometric
contraction : LA, IM &F29) XBEBETZ 60 BE ML CHIE L7, 7ok, CCR X
O EC ORE TIRAMEE B W THE - JTih 28k 3~5 Fl{fTV, &b vy oRE
WHDEE—2 hv (peak torque : LT, PT &529) & L7z, IMOBEIEITX, 58
MofEmthZ 10 WEOKREEZILS A, ENEh 1 BT 72,
(3) iU —FH
BBRE O ST — 2Tl T 2 7 DI HIRBK O A Tt 7z, SLHIRBKONE, A& —
MDD OERNOEMIFOREE CORBMARE Lz, WMEZ2ETOEEL, Kb E
ol MEMEE Lic, Bid em & U lem REITEIY # T,

11



(4) EREREN
PR DEMRER D 2T 572012 30m £E21To72, 30m ED X A AidEEE
v 0 A 7 (Victor #0) &2 AW CHER 300 o< TR L, A ¥ — BN S #
BRED VY —RIA—N T NBETHETCOaEIVEN LKL, 72, 30m &
B A AL YT 25m 25 30m O K (Flyingdm : BLF, Fbm EF2 ) TDH A A
HEHE Uiz, MIE N 2 BT 2FEM Lk b B o ok 2 WEM & Uc, B3 e L,
1/100 ¥ & CHHM L 7=,
(5)  Fistig )
RWFGE CTIE& HRHE 2 A 5% 30m ¥ A AT UM% 5 MEs#EEH & LT
LT,
AP VIR LE : bm & SABITVELZRO X A A2 WE L (K3), Hhix
BT DEORIIEARAII TR, BEX 2EITOEML, Kb BhroitskzHll
EfE & Uiz,
b)Y I bm ICELA S EFMERETolc b E DX A LEHPE L (K
3). FMEHAEX, 46 (LT, $ifAELTT) - 135 (LT, #ifAELTT)
WRE LT, BT 2RTOERL, &bRro iz llEME L,
QEA%FE  bm BIZEL~ b BIFMEB A 1T > T2k D & A X% HIE L7=(K 3),
R T 90 BEICRRE LT, EA®RAEIIY 7Y 7 E I3 Mot 28 /i
D, 180° ¥ — % LN ST A & M UM CH M x24T - 72, WEE 2 B9 2%
L., b BRyolcilékaEME LT,
(6) HertEd
FTH B OfE L EHME SRR ZE (Mean£SD) TF L7z, HEHLEICIT SPSS
statistics ver.17.0 Z iV 7z, & HIEH B M OHHEBEBEMKICOWTIX, 7 Y OfEBER
BERW, £z, & FMEHEICEEL 52X 2EHOEROBRE DN T D 72HI,
B A AW CERBIR ST 21T 572, 23, ML OF BEKEITERE 5%KHH
& L7,
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BHE ORR
B s & SRR & OBFRIC OV T

(1) Ar—F

PiAmES A 5135981035, FTVIELEF A L1L8.660.30F, #lifEs 1L
9.21+0.35 %, BEAKHTEL A 2L 9.24+0.33 %, 30mAEF A AL 4.76+0.18 T
Ho7-(K4), 30mEEHME (r=0.44, p<0.1), #ifAE (r=0.46, p<0.1) & DRI
EDOHBERRA A bITZA | OO Mis#iE & ORMICHBBERIZA LR o T,
F72, Fbm O X A LAOWPEMEITE 11278 Uiz, Fom & & lahE & o B+ B RELR
LB T,

2 U —

SEHIEBKO O BEMIL 247.1114.6cm TH o7 (R 1), T HIRPKO L L6 & DR
WA DOHBELE (=—0.54, p<0.05) DAL, £ Do sl & ORICIT
FBIBEMR I A B Lo Tz,

(3) IRBAENMHE - JE M 7

R BA R AR A5 H @ EC60 1% 237.4+52.0Nm . IM 3 181.8+37.5Nm. CC60 (% 186.6
+35.8Nm T > 72(& 2), KREY 7= v ORI 55 0 EC60,180 i€ Ei
256.0+42.8 Nm/kg, 241.2+27. 0Nm/kg, IM /3 140.5+29.2Nm/kg, CC60 i 169.7+17.6
Nm/kg T - 7= 2), +DOMOREEMEICONTIEE 4107 Ui, HEEIEHEG 1
I3 IM CHiAEGR=—0.45, p<0.1)& OMICADMHBEBE@MEA AL, £z, KREY-
O ORI RS & & T s HE & ORNCHBIRBRIEA D o T, B R
il #5575 701345 7 s e & OICHEBIBRITA b ienodz, Fo, KEHZD OB
e 1 i, B A5 75 1. EC60 T 0 I LiE(r=—0.42, p<0.1), #li 4 & (r=—0.49. p<0.05)
&, EC180 TH ViR LErX=—0.45, p<0.1), #ifAEGCE=—0.43, p<0.1)&, IM TH
1% )5 E(@r=—0.52, p<0.05) & ORI ADOFHBIBEIEN A LT,

(4) KA

AR R A 5 7713 189.4£26.9kg, (RERE dh 545 /13, 89.8+13.3kg. AR EHEM
1% 120.1%+29.4kg Th o 72(FK D, EEHTHTH 1 & & mERHE & o I B BE1R
XA bnmnotz,

28 HmERiE & R R & ORIRIZ oW T
JEARAS DAL 3.1£0.5mm ThH D LR DOFH/EIL 31.2+43.5mm Th o 72 1),
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IR R0 A DFFIE L& £ 7 sl & OIS BIBIMRIZA b hvie h o T,
53 H HMERHRRES) & AR R & DRALRICOVT

05 BRHEE S I H R E & A L% 30mEY A ATHRLUTEMBE L TR LE,
giAE, sk, EARGFEOTMEEENZIEN LN 1.8210.08, 1.26+0.07, 1.94
+0.08, 1.94+0.08 TH 7=,

(1) T —

SO IRBBEONE B O MERHEREE ) & ORIICAOFHBEBEMR (r=—0.46, p<0.1) 234
bz, TOMOITHERHES & OMICIIHEBEBEAA Lo T,

(2) REBIEHE - T

i RA R 4 2 75 %5 /1 © EC60 (X 237.4+52.0Nm, CC60 i 186.6+35.8Nm T o 7z
(3 4), BEBIEE #5571 EC60 1% 173.0+36.0Nm, IM /¥ 96.2+20.8Nm, CC60
i$ 114.5+17.4Nm Th o7z, REHHEGH ) TiX, EC60 THifAED 7 miniiie S
(r=—0.52, p<0.05)&. CC60 THifECx=—0.61, p<0.05, X 5), HAKTEC=
—0.51, p<0.05)D FMEsHage ) & DRI A O BARAGRA A b A7z, B I ih 5 /5 7
TIXEC60 THif £ (= —0.56,p<0.05) D FHAH=HAE S & [ IM TH iR L= —0.45,
p<0.1), #fifFEGCE=—0.51, p<0.05), EH%FEC=—0.58, p<0.05)D I [MEEHHIES
&, CC60 TH VIR LEGR=—0.48, p<0.05, X 6), HifHEE=—0.46, p<0.1), Ef
%5 E>=—0.57, p<0.05)D 7 RELHHE /) & ORI A DHABBELRM & b iz,

(3) 1R/

ReR R h 5 01k, Bl E O F i) L ORI oA AOHEBRME (r=—0.43,
p<0.1) DA LT, KB NI, MMk (r=—041, p<0.05) CHEMAHKIE
(r=—0.45, p<0.1) & OFICADHEBEBEGRN A b iviz, EErERERH L, BiMhE
D FEEEERES) & ORI O A B OFEBIRALE (r=—0.48, p<0.1) BHbIT,

A HMERHRRET) & R AR & OBIFRIZ OV T

HERE A O 5 13 i/ 72 O J7 MG HLRE ST (r=—0.58, p<0.05) & ORI DA OFERE
RN A BT (K 7), 2 O IR LB A % )5 &0 5 mils#aE /) (r=—0.51, p<0.05)
& DORIC OB A OGNS B (X 8),

55 K0 MERHBRRE N IC N E R DT RIC OV T

BH MR A TER AL LTEBROIT AT o2& 2 A, TV LEDF MK

HHE ) CIXR LR B (R )1 0.15 T A UE(R [S])RAR %0 (B) 12 KR BE &1 dh 7% 75 7 > CC60 T
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—0.41, ZRBOMHETIEI—0.15 Thod, AEEIALR RN (£3), #if
& D FMIEHEE S TR ERER)IL 0.46 T, FEHEREURARE @) 2T B E T —
0.57(p<0.01), Y HIEBKOTIZ—0.44(p<0.05)TH V., EHHHE L L BB T
46% A TE D Z LR E T (R D, #iAED T MERHAES CTIIRERER)IT
0.29 T, =R ENFLREL(B) (XA Hi R A ) D CC60 T—0.47, RBIEE h i %5 7
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MR SCEEH)
A study on the change of direction ability in soccer players
-Focused on a thickness of trunk deep muscle and lower-limb muscle strength-

Ayumu Takei

The purpose of this study was to clarify the relationship among three important
factors: change of direction ability (CODA), each component of physical fitness, and
trunk deep muscle in soccer players. In order to reveal the relationship, seventeen
healthy males who belong to soccer club at J college (age: 20.4+ 1.0years, height:
174.5+7.9cm, and weight: 67.3+£6.2kg) were participated in this study. We
measured 30m and Flying 5m sprint time to see the ability for sprint. To evaluate
the CODA, time for change of direction was measured by using shuttle run, acute
angle run, obtuse angle run, and right angle backward run. In addition, evaluation
of muscle strength was done in 1RM measurement (abdominal and torso rotation)
by using training machiné, and back muscle strength as well as extensor and flexor
muscle strength of knee joint was measured by using BIODEX system 3. Finally,
thicknesses of transversus abdominis and multifidus muscle were measured with
ultrasonography (Aloca’s product) as an evaluation for the thicknesses of trunk
deep muscle. In this study, we defined CODA as the change of direction time divide
sprint time.

‘The results of CODA are as follows: Shuttle run1.82+0.08, acute angle run1.26
+0.07, obtuse angle run1.94+0.08, and right angle backward run 1.94=0.08. The
results of muscle strength of knee joint are as follows: The extensor muscle
strength of knee joint under eccentric contraction(EC60) and concentric
contraction(CC60) at 60deg/sec was 237.4+52.0Nm,186.6+35.8Nm. On the other
hand, flexor muscle strength of knee joint under EC60,isometric contraction(IM)
and CC60 was 173.0£36.0Nm, 96.2+20.8Nm, 114.5+17.4Nm. The results of
thickness of transversus abdominis was 3.1£0.5mm. The results of thickness of
multifidus muscle was 31.2+3.5mm. CODA of shuttle run was negatively

correlated with flexor muscle strength of knee joint under CC60(r= —0.48,
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p<0.05).CODA of acute angle run was negatively correlated with thickness of
transversus abdominis (r=—0.58, p<0.05), trunk rotator muscle strength (r=—0.48,
p<0.1) and standing long jump(r=—0.46. p<0.1). CODA of obtuse angle run was
negatively correlated with extensor muscle strength of knee joint under CC60(r=
—0.61. p<0.05) and flexor muscle strength of knee joint under EC60(r= —0.56.
p<0.05). CODA of right angle backward run was negatively correlated with
extensor muscle strength of knee joint under CC60(r=—0.51. p<0.05), flexor
muscle strength of knee joint under IM(r= —0.58. p<0.05) and thickness of
multifidus muscle(r=—0.51. p<0.05).

Thus, it revealed that the component related to the CODA in soccer players differ
by the angle or method for the change of direction. Also, CODA with small change
of direction angle in soccer players indicated that transversus abdominis, trunk
rotator muscle strength and muscle power is important. On the contrary, CODA
with big change of direction angle or backward indicated that extensor muscle
strength of knee joint under concentric contraction and flexor muscle strength of
knee joint under isometric contraction is important. Moreover, CODA of backward

indicated that multifidus muscle is important.
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K1 T IESR & ARERIRER T A8 OO I EAH

Flyingdm SN OMEBKDY (NepREHH 71 WEEdfH i 71 KerEEm s ) EREGHE  ZSHHHE
(F) (cm) (kg (ke) (kg) (mm) (mm)

0.64%+0.08 247.1x14.6 139.4%x26.9 89.8£t13.3 120.1£29.4 3.1x0.5 31.2%3.5

Mean=SD



=2 EEEEHE - BT ) oM EE
S S PT (AEH7-VPT
AU AE - B F{E (Nm) (Nm/ke)
fH 237.4+52.0 350.5+58.8
EC60
i Bl 173.0£36.0 256.0+42.8
+ ~+
EC180 i 232.6+50.8 342.3+57.0
Jet 162.3+26.0 241.2427.0
fH 181.8+37.5 263.24+50.3
IM
JeE, 96.24+20.8 140.5%=29.2
fHi 186.6+35.8 276.5+39.0
CC60
JeE, Hh 114.5+17.4 169.7+17.6
134.0£26.1 628,
CO180 G 34.0+26 198.6+28.6
Jees HhH 91.4%+11.5 136.2+10.4
106.8+£19. A4+29.
300 fH 2 6.8+19.4 1584 22.0
Jes H 79.24+9.5 116.4%+10.0
Mean +=SD
EC(eccentric contraction) PT (peak torque)

IM(isometric contraction)

CC(concentric contraction)
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EEGERE  _RERER R

LB B ; ;
T 1.993 0.000
W R 5 7 0.072 0568 0.008 %
3 H IR 0.002 0444 0030

R?=H H R I A I E (R AR

*p<0.05



x4 P10 IR LaED T MERHARE /I %3 5
B B Ao B O s R

TR AH HifaER=0.287)

EERERE  EEREE R R

WAL

B § P
EH 2.181 0.000
CC60 0001 0467 0.242 n.s.
EC60H 0.000 -0.167 0669  ns.

R:=EHERBEHRTER
EC(eccentric contraction)
CC(concentric contraction)

n.s.(not significant)
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D 7 AESHARE T %

7=
B [Bl)F o3 BT O &
ERAH A ER2=0.287)
B gl i3 /2 K i e (B (o] |3 T\"
T 2.181 0.000
2 BE 6 {1l 2 1 0 _ _
(COB0) 0.001 0467 0242  ns
W BE 511 JE 1 7 7 ) _
(EC60) 0.000 0.167  0.669 n.s

R:=H M ERE K AR TR
EC60(eccentric contraction & & 57 60/E)

CC60(concentric contraction £ ¥ FEmAEFIE0FE)
n.s.(not significant)
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T 2,49 0.000
SRME -0,009 0393 0068 s
IMH -0,002 0483 0029 *

Ri= [ 1 B A E R A
[M(isometric contraction)

n.s.(not significant)
*p<0.05
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