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BB, AHFIINERERFREFEA RN — YV BFEAFRERMREEE S OERRBE/T- LT
FEhi L7 (ERERFRFERAR— Y BERAHRMGEEERE 2614 5),

Fof EBRTYAL

(1) FRLEZa Ly aryeT

AECHEA LIary 7Ly varyaT7id, BENGREEE D BENIER O EE
T CEBRICEEREmL b F ARy & 47 (STB A2005 , YONEX #H#d : T
BRESEE : 19.7 mmHeg 2FEA L7 (K1),

(2) JEIBRZROAIE

AT vy a7 OV, RERET D200, THRESOBFEEE A Vv
—THIE L7z, BIEIX, AL THEBRE OMBICEESFIC Do TOREETIT o7, B
BB NOARETETRRE L L, THREDIWINL 30 %DOALE TRIE LTz, FOMEDE
FEEZhZ 3EHEEL. £OVEE AV iz, BEfilldem & L7z,

(3) TREEB O AN O#E & AREOEH

Ay Flyvary T OFENTRFFHOBRICEZ DB EHRDT-DIZ, 02 T @
VIR AR LR E 2 EE E-SCAN XQ (ESAOTE ##) % v C, THEHRETE
B A MBI TR U Te, BIERMLIE, BBEIFREOHARETL L, A3 —ikil
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T T1FAE#2#RE L7~ (TR: 970 msec, TE : 18 msec, NEX: 2, v VU v 7 2 : 192
X192, FOV : 170X170 mm, A7 A Alg : 5 mm), HE¥E»CERFEGARTY 7 T
OsiriX (/—27 v 7##) ZRAWC, BEEIRIED DI E TOTREMOWERZ 3 [|
BIE L, WHMEE AV, Bflidem? & Lz, 238, THEEBOWERIIE TIEM 2R /-
Lol Lz (K2, £7c, BEH LU TEREHMOWIERE & AT A AMEOFEDRFN L T
AEEZEH L (K3), Bidemd & L, HEIEE L, MEEFH ORAHIEIZI T 5 W
RO R KA & IEEFH OBHIEIC T 2B L Uiz, IEBEEH ORMIIEIZ T DT
EEORAMEX, MEHEER EE 45 mm) O FEEEOITAL 30 %ITALET D L5
\Z HERE 5 P RIERIC B U 72 3BALIZ 3610 2 TR OWTEREOR KRB & Uiz, £/, MEES
DO BEFHLBIZ 33T B FEIL MR EE F D H0 A3 T AR DAL 30 %DALEIZ 72 5 K 5 IZHEE
AP BET L 72 ERALD 45mm 4y DWTEmfEORFn & L7z,

(4) Tr=r7RIAELD FIROFHEIZ T DIREIDHIE

Ty JRHCAE L D TRBICI T 2 IRBIOBIEICIL, 3 BLEER (NUER A
7V v RV waa010, VA YL R7 7/ ao—H8 1840 mm : &S 45mm :
B 12mm: E&20g V7Y o 7EEE 1000 Hz) 2Rz, TREFHOKRE %~
HIE T 5 7= DI OH LD TRRE DUTHL 830% DALEIZZ2 D K 5 I BERE A PRSI
BEAH U7z, 7038, TRRERIIGBIEIZMA DAMRE TL Lin, MEREF O, KT (K
YRV —v oA E-6044, =Y JFE) ZHAWT, X 8 (FIE5H) & MLy RILOE
EREATICRD L9012, Yal (ETHM) 2EOR#ESREFITIZRD L 5ICEEL
Teo Fio, Z8 (EEHR) 1 XXEhE YEIENZNDEATICR 28 Lz (K 4), 2258,
arFrvyvary =T ERGETCIIINRES L KIS LICBT LIoRETEDO iz y =7
AERL,

WEHEIZ M Ly K I (LANDICE 8700 Personal Trainer 2, LANDICE #&) <o
Fromr T AR TRE L CEREIENDETY A — IV I T v 7 BTz kic,
T = TRRCAE LD TRGFHIC T DIREVZ FHAI L7, BE LBl EI T2 T v
F—OEFRE L EDLN TS 3.3310.167 m/s (= 5.0 minkm) & L7, £z, Ly K
JVOFEEITZ a2 A—4— (AZ-8001 Digital Contact Tachometer, HENGXIN #H) %
FWT, BE Lo ERE ORI E 2 L 5 ICEE L WBRERICRIE L, BESLEL
TORHEZFERR LT D TRRAFEAICISIT DIRENDRIE 2 BAsA L7, S BT, AL Tl
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BRI IE T D 0BT HYa—X (TX VA EE 256 g) Zfi— L., EHM
TI V=V T RT) & O ICHEBRE IR L, Bl 2 — o 2fi L, IRBIORETILZ
Y=y THIZRT D INEE O ORKME & RAKMEOEE D 10%LUPRICINE > TS H
DERELLEREER LT, 1| DBRERE LICERAFHIS N b ORI L L,
TSGR IR OS5 21T o7, /2, ERROTa harza s Fryva v
TIBEREFEL AT Ly v a v U= TERRED 2 5T 2R T 0% ST, B,
M ERBEMTHORRBREERY . BIEBICERINCER T DR RE LT,

(5) 7 = JROBEHIFEH DR H

ARFZETIE, T = VBT BRI A U 5 TR OIREIO 2% Sfrxt g & Lz,
L oT, BN LA ERT D - OICEHIR R 2 B Lo, BRI A A — KD
#% (EXLIM EX-F1, CASIO ## : %7V v 7 Ak 300 Hz) ZHWC, KR
T = JEEORIEOBIX ZHRY Ui, SHIFREIL, AREOESER L THHo%
EDNEEHT D ETE Lz (X 5), 10 OB EEH L, % OHE % B &
L7, Bffits & L7z,

(6) 7= VRHTAL 2 THEBOBREIS T DIREN DT

AHFFECRHE S IR E O FERMEIL, THRAD R OB DBHIFDO Ly FI e a
— RO ECTEUTMEELEATEY . TREGBEOIRE) T U idE DAz
EN TV, Boyer b 9137 =2 7 HIZA U2 FREBEEOTRENZ IV YT, 100 Hz U
FOREKIEET D EHRE LTS, Lo T, THRFHEHOIRE) CA U7EE DS % Hh
Hd 572012 F = ZHONMEEE 51X LabChart 7 ver.7.3.5 (A AV Y —FE ¥
—##) & VT 100 Hz D —/R 27 4 L4 T 100 Hz DLEOREEE Y Bz, £
7z, e LI IEREE OB AR E O RAEO BRI 10 %LAPRNIC/2 5 20 A2 At
Uiz, L7z 20 D IEEORKELA R LI-RRE2EE L. N AT — RV A
T BB U - B 2 BV CHBE U 72 RE 2 B BRI DRI 2 B L7z, @ L
i DREROIERE D 5 545 % S HIZHH LA L2 b D2 athd g & LiZ(X6),
WEIEH X, a7 Ly varv=TkERARGLa TV a2 TERRMGOL
TR OIZIE (Y#h) % 272 DI ONEE ORKME L Lz, BEALE m/s?
L7,
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F o, B SEEE CORBIORHE A A &N T D 7o DB BRI 21T > 72, Boyer
5 19%2 Wakeling & @D FEEBEILT =0 FRICA U S IRENZ IS8T 2 JBIRE O T
% 10 Hz 2> 100 Hz OEEE A2 oiistg e Uie (B 1), BRI, SihidE
Wk (Hz), fthi <0 — ((m/s?)) 2%77, WEBSERIZ, 207 by iarvaT3EE
Rt ar vy ary = TERREFICRT DR OME % BT 572012V —0
WAL Uiz, B3 U—0fF ((m/s?)]) 2& Lz, &2, 7= 7 OEBEMIFOE
BT L5 FREFRHCA U AIREI O A AR EHIRIL 10 Hz 25 20 Hz TH D Z L 3 &
NTW5 9, Lo, 10Hz 5 20 Hz OEEEH I IT 237 — D& &R Tt
B L7,

3 ERHRE L UBRELM:

2014 F 11 A5 12 BT T, TEREBEROREILX, AR—YVEFERETIT
V. TREBEECRT DIREBIOBIEIL, AR—Y A F AN =0 ARRETITo72, EBM
IR DRAR—Y N F A T =7 AFREOFHERIT 22.711.1 °C, BILUMEHEEZ
51.4+4.7% Th o,

B4 HEHE

FHEEB BT 2EHE, FHEERERZE (Mean+SD) TR L7, FREHERBIC
BT DR OZEOREICIL, HEHE Y 7 | SPSS version 22.0 # M LT, xiHDH
% ttest 2 Vo, FEHLUEROFEAKEIIMERE 5 %Rl & L
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BoE fER
BIHI a7y iarv=TOFEIZLD TREROMEIZIIT 22
(1) THREROFFEEIST 2 Wikt
KR ONEERH % BT LT LB OBIEEOEZ X 8 1278 L, Brimf&ld, IEEST (|
& 145 mm) OFULATERE DTN 30%DNALEIZ 72 % K 5 I\ ZHEIEH PYRIERIZREST L7Z#0 AL
DOEREOR KB CEME L7, ETOfER, a0 7Ly va vy =7 IEERSRFOIEREIL
78.7£92cm2 TH-DIZX L, 2T Ly a v 7 EREGOBHEMEL 77.227.7
cm2 ThH Y, MEHOMIZHEEZITA LI -T2,

(2) THEBOFHEITIIT D4

BRI ONEERT 2 B LIALEOBEDOEZ K 9 1R Uiz, O, MEREEO
HL S TR DITAL 30% DALEIZ 72 % & 5 I HERERF PRI B A U 7o SR D BEKT R 9 X 5
A Z (45 mm) OWEEOMA TIME L7z, ZORR, 207V yvav=TkEEMAS
HFEDOEFEIL 424.6£49.3 cmB THo7=DIIR L, 2T Ly va v = 7 ERFGOERE
13418.4£488 cm® TH V|, MRHOMICHAEZELRA LI (p<0.05), DF Y, WSRMFH
OERIZIZ6.220.9em3 DERDH Y, av Ly a7 ERFEOEEII= L
ya sy TIERFM LB L, 1.5 %R Lz,

H2HE Tr=UTEHCA LD TR OHEICRIT D IRE)

(1) Bt

FROBEMIFRE 2 10 1R LT, MR OMEIL, AREOEIEHL TrboF
T BT 5 FETL L, 10 BZOFHETHE L7z, ZDFER, a7 Lyary=73
ERGMOBEMERIL 0.2420.01s THho/DIZR L, 2Ty ia vy 7ERGN
OEEHIFERIT 0.23£0.01s THY . MEFEOMICHEEZRIA LRI T,

(2) HEHURIZ 351 2 I EE

# SAE OB 35 1) D IR DR AME A 111275 Lie, BRI 351F 2 s o
X, b By OB E TONMEELZFH L, RAETHE L, TO/BR, 27
Ly va vy =7 HERGMEOINEE O AEIX 108.6+23.6 m/s? Tho7-DiZxf L, =
YTy a7 BERRGONEEDRKRMEIE 80.3117.5 m/s2 TH Y | MSHDH
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ICHBZENALNT. (p<0.05), 2F 0., WEERIOIMEE ORKXMEIZIX 28.316.1 m/s?
DENRHY, arTFvyary =T ERFEOMEEDORAETZ=2 Ly alvx
TIEERSMEL B L, 26.0 %A LT,

(3) et HREEHIE T/ RT —DRRFD

K OB R E CORBNCIIT 237 —OROMEEZK 12 1R L, ST —
DIFIDMENL, B> O B % T OIREY & B EHAT L. 10 Hz 25 100Hz O fFRE Sy
BT HEBEED TV —ORINTFE Lz, ZOER, 27y arvaT7HE
RGO NRT —D/FNE 124.41425 ((m/s?)] 2 ThoDIZHL, aryFbyvary
=T ERFHEO T -0 51.8+19.8 ((m/s?)) 2 THY | MEHOMICHEEENLD
e (p<0.05), DF V., FSMFHEIOBEMA B E TCORENIIT 53U —DRFIZIX
72.6£32.7 ((m/s2)) 2DENRH Y, 2T Ly ia Ly TERSGEOEM SEE T
ORT—ORFNEa Ty va vy = TIEEREMG LB L, 41.6 % LT,

(4) 10 Hz 75 20 Hz OFBEEEIRIZIIT 530 — Dk

H4eF0 10 Hz 225 20 Hz ORREEFISIC T 230 — OO A X 13 1ITR LT,
10 Hz 75 20 Hz OEFEEHIRICB T 53U —0F1oEiE, 10 Hz 75 20 Hz O & #
BB 2B BEEDO AT —ORMTIMEi Lz, ZORER, a0 Tvyiary=7
FEREHDT =0 7 OFEMIHIIIT 530 —OfFniE 53.8+22.1 ((m/s?)]) 2 ThH-o
eI L, arF vy va v =7 FREMNO 10 Hz 7> 6 20 Hz O FEEFRICRT 5
3T —DFEFIE 17.6112.7 ((m/s?2) ) 2 TH Y | MEHFEOMIZEREN ALV (p<0.05),
DFE D WSO 10 Hz 725 20 Hz OFEEEHIRIC IS T 5 TRRFFED /XU — DTN i
36.2+9.3 ((m/s?)] 2DENRHY, 2Ty ary=TEREHED 10 Hz 55 20 Hz
D EEERIRIIIT 2 TRFREO AU —OfIa Ly va vy = TIFERSMG L I
L. 32.8 %W Lz,
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HewE B

AR TIZ. 2Ly vary T OFRICE S TRHEHOFERS LORROE L,
aryFlyvarvaTnTg =y TRHCA U S TRHEEORENC R THEIZ OV TR
Mli, avr Ty vary =T ERICL DA RBRE, HOEENEESNZZLT
B/BohdInNTn5, 22T, FHLEZ LICX DIREV: & OBEEOE IOV TR
THENS, I Ty var VT OBERZLSTHRED L S IR TH o l-D0 % He
BT, Flo, av Ty iarv=TERCILDRD 1oL LT, EBRFIZAEL LM
DIREMPIFI SN D L EbNTNW5E, LoT, INEEFZPEIEHARERICAEM L, o=
v TWHZAE L S THREFREOIRE 2 JIE L7,

AR DERFERE UTITRT,

@ MRI % VN CEMll L2 EE R 2 BT L@ ORER o T Ly va v oo TR %
AT2Z TR L,

@ MR AV CIME L7 T 2 =3 7 OB 31 SRR A B = > 7 Ly
varvzT7 EFERTD L THEERRCHAKELZ R L,

@ NNEEE(E 5% BB U CRFE L 7= 8t DB £ C oo FRRFBEIC 381 58T — D
WiRar Ty a7 RERT DI L TIHEERARICHAMEEL R L,

@ NHEREAE B % BT U CGHE L2 T v =0 7 OB OFRIZ L 5 TRHEHC
A U DIRBO 2 BREEL CH 5 10 Hz 025 20 Hz £ TORT —DFins a7 Ly v
3T ERERT DI L THEE AR AEEE R Lz,

RECTHE, a7y vary=7 OFECL> CTPRGHOBRICE R Do b
DR SN, Ko T, TEFEEOBROENN T v = 7 OB 51T 5 TRRAGEED
RENCRKIE LB OWTEIET 5, AU, REOHKILE 1Hiar 7Ly va
YU TERICEDIMEEDRREDET, H2a Ty iarv=7TERIL LR
BMEBOE(, FIFa LTy ar e TERICLD TRHRICBIT 2 EHOE, F4
fiar T Lyvarv=TOERNRT =0 FRHCET D TRAMRBEORENC KT T HE,
5 b BiAMFFRORR & L,

F1E oL yvaruaT7FRICE AT AINEEORKEOET
ARFFETIL, T =r 7 OBEMBRICBIT A IMEEORKEN I Ly a =T %
ERTAZEICE ISz, £, AR TRREORE AR & ITTHS Y #oi
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HWELATME L2, ZNHDZ b, arTFbyvarv=T2EMTLHILT, Jv=
VT ORI D ETHROREBOEIWEN/ NS Rolc b EA D, BEHIERIBIT D
IMEEORKEN 2T vy a7 2FERATLHZ L TRIEEZRLZERE LT, =
YUy var =T OFERICLY, TREHENSEB SN ENFET OIS, THGH
DEEIZ L > TEMIND Z & TEENEML, TRFHESPES Kol Z &REZ LD,
THEFFEENEES 72072 WD Z 21X, TRRFEEOBMEMET L, ITREBENKRE 2ol
T LR END I, (TREKE X, WRICH D HBMER LIZEEOB| S he TR
BEOT IR TER TH D, ITREHEIRBIITFENSH Y | ITREHDKE T,
FREOHIMEA L TOMEROENEIT NS RDLEINTND 20, ZDT Linb, 3
Ty aryeT OFEEIZL S TTIRBRHEOIIREENRELL 2D, Fr =07 O
KR UTe O EE TGP ZITIZCWREThH 7o 2 e 3B bD, Loz e
b, TRRFHOMEEORKER 2L Ty va v =T 2ERTLHILTarrLy
varyeTEERTAZETRIEE T T LI ho7e 2 ENBXOID, REIOIEIE
DREFIUL, ARG UL VIBSE B OKRE RERLFEM L, HR—EDRI 2RO
T DS HNIAE T D RIRRES OERBEE 5, Lo T, IRBOEIVBN KX Th
., SVBESNEEDLESINTVD O, ZOZtnb, avryyvary=T2EH
T5 2 & THEE OB RMEMEEZ R LIZZ L0 b, MBS L AHIEEIOEE 0 230
il S5 AR R S D,

B2fi o Sy iary=TERAICESREBEOEL

AR TIL, T =2 TIRICEIT DIRENORHEZ A 52T 5 72 DB EARAT 21TV,
Boyer & DG EEBHEICT = FEITA U HIRENCRIT 5 Bk o#E T 5 10 Hz
735 100 Hz O EREEEE OISR L Lz, ZORER. 10Hz 725 100 Hz (28615 53V
—ORfIRar Ty var =T RFERTH I LI VIEEE R Uiz, 3V — O,
F R RBIT B0 — ORI TEH LT\, FEEMICBITAU—13, HDHED
BTN D BB IR R E LI EROFICE N QO EEORE 2R T, 2F0,
10 Hz 7>5 100 Hz (24 Uie /XU —ORFnidEihn b #E & CloE Ul iRBI O B2~ d 2
EMEBZOLND, ZOI LD, Tr=r 7O LEEE CloA U REIORIX 2 v
TlyvaryaTEERTLHI L THHl SN2 RIS,

—FH T, T =0 T OEEHIROEEIC X - T TIEFHRACAE U A RSO 72 B EoH
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10 Hz 25 20 Hz L ESN T3, LoT, 10 Hz 25 20 Hz OEKERRIZI T
%87 — DTN % SRR CHE LT, £ORER. 10 Hz 205 20 Hz 123617 530 — DfeAn
WarFLyvar =T RERATLHIETRIELZ R LI, ZOT b, F=0T70
BEHIC L > CTFRRHFEICAELRESN a2 T Ly a vy =T E2EFERTHZ L THRIS
I EBNEZLND, £, 20 Hz 25 100 Hz (28T 2 BREHROBEEIL, Bk
STHEUERHORBIZL > TELEIEREL LN, av Ly iaryv=TEFERICL
0 BRI OIRENAINE] SN 72 Z & CTRGEICBO ARV FHE o722 LATREEND,
DFEY, Ty T OBEMBEOIRBFEO MG SN LIk, T T OEMND
B TIZAE UTIREIIR SN Z ERERZ DD, ShiZ, avyTyvaryy=7
ZFERTHZLTI10 Hz 7»5 20 Hz OFEEEFEICE T 53U —2MEEEZR L, 20 Hz
Pl EDEEEHEISIC T B AR SAOBENE LZER E LT, TRGBOEFIRE
BB LTz LR T b5, MEOBEFREEIT, BECRE, BMIENHIUKFELTE
V. BICHEOBEE L IHIBRICHD 2 EAMEOEREGR L LTEDbh T3 39,
Wakeling & 9%, 7= 7BHIRIT 5 TREAEEO B A IREMEUIIHE & st 4 1 0 K4
=D TREGBEDBENZL L, 10Hz 705 50 Hz ORI TEHT A Z L 2HELTWD, B
L, Pk EARE : RS ORBIRSAND 2 &R L, BN AR < 2D L E
b Cnd, 7 v =27 OEBEMRFOERIC L o CTTRFEICAE U HIRENO £ 0B IR
X 10Hz 205 20Hz THHZ b, ar T Ly ia o TEEAROT =0 T
WZEUT B TR B OB A IREL L R 5 Z & T10 Hz 0> 6 20 Hz O EEHEHRIC T 5
RENRKE S RBFREENEZ OGNS, FO—FT, aryFbyiaryv=T7,2ERT5
Z LT f o THEEERT & BT L7 ALEOBFENRBAD LT e Z e h . THREFEEDEME S
NIz Z ETTFRRBHEOBENEML Wl enEXOND, Lo T, avyFLyvay
U= 7 ERREOTRGEHOEFREEN/E LI EXTRBRIND, DT Enb, 7
= T OMEBEHFFOBEIC L o TTREBEECA USRI O 2 BRI TH 5 10 Hz )
520Hz DU —Far Ty varyaTEERT DI ETED L, SUMOREREH
WIZRBIT DN —ORESOFECELTOELIZZEREZILND, SHIZ, HDH—
EOFEHTIRE L T 2WEICx LTI ZMZ 5 L. BiEORSORMNET 52 L
DEEINTEY B, a7y va v =7 OFERICL > TFRFECS LT A3
Dol ENT = T OB OB E CIZAE L RENEL L Z EREX LD,
UbEDZ Lnt, avFvyiarv=T2EFRT 5T LTI V=0 7O ) HRE
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FTICAE U D TRAFEEOIREN IH S 4L, IREIDOFEME B ET 5 2 EBAL TR -7,
REIDEI SNTZ &0 D Z &, S5 &M TA L MR L2 B8O/ &
D RBREICOIRENE N D Z EIZ KV o EERNEE TS 2 L TA LD
BEIHSELZENBIOND, 2FEV, av T Lyiary=T2FERTHZLICL
V. WENC L o TELDRGRHIEBHEMFEN S ED Z LN TE, FEH BB W5 ATHE
PEDTRIE S D,

FoH T yiarv=TERICED PTEHEICKET DEBOEIZOWVT

AFFFETIL, MRI & AV CREBIEZM O 4 R T TR BTE R 2 Rff L, =7
Ly a7 HEREELa Ly a7 EREHETHE L., ZDRE,
ayFvyvaryaT RFERTDH I & CIEER i LB OEENBO T2 &
DR SN, ZOZEND, avTLyiar =T OEECL > TTFRFBHEORE
FOWEE TS, 7= T OBEMD LR E TICA C2IREVZ I S/ 2 & 0E
bbb, EHIC, RETI2METOLONED LizZ LickoT, BET2EL/NEL
IR BAREMIZ OV THRIBE NS,

ZO—HT, arFyyary T OFEL L > TTFRFROFNRE L OBEL AL
EHBZLICE-TI = T 74—k EOTHEOED LFIZOWT b b3 X 4 7
RMENREZOND, REOEEE L Ly v a v =T HERRGL A Ty gy
U T EREETHERTSLE (K14), 2Ty a v TEERTSH I & TIEE
FHA AT LI LB OBEREABD Lz sy . IERLEOEREIMER L QOB M H o7z, Z 0
ZEnh, BEEIEEEE D O TROBEEE—A L MAWNS ol ENREI LN, T
V= TREO—TEDIRE 215D IoDICUEEIRE— A 2 VNS < TT L RTREME DRI S
hNo9, ZOLICarFryyary=TaFRATLILIE>TTr=0 T T4 —A
R EVEE RISTRREMENRE X DD, Lo T A% T v =07 7 4 — LB BERENT L,
FEEAEOESLEBEICELDE— AL FOB(LERET 2 LARETHDL LER
Do

WAE oL Lyia =T OERMEENCRIETEEIZ ST
AHETIE, 2oy va T 25T 2 L CTRBENTAIN, o=
N IUT DEEREE O T RRBHEEOIRBIOIRIE B Uiz, E5IT, T o= 7 OB HBE
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HE CA U7 R8N 2 B ST CIRBN ORI A B Tl LT, ZOfER. Fo =27
OREHID SBEHE TIo A U RBBII o T Ly va v =7 2ERATHZ L Tl S h
DT EDNHALMNC T, Fo, IREIMBHIHISNER L LTI =0 7 OEEHIFFOE
BT K o TTREAHRRCA U D IRBI O F AR AR EE I & ST 5 10 Hz 705 20 Hz DOFRE)
BN Ly va v T REFERTLII TR LI LRI e, Lo T, ThE
FEREZ NG 2 IRENAMINH S 7z Z LI K0 REUCERIRIEIRBISUNC K D R4 e fH1EE)
DOEE D ZHH SET-mREREZ O D, &b, 10Hz 76 20 Hz O RREHEFROIR
BB EICNDD & HEORARESE IR, MNIRREZKC L E S Tnd, 20
ZEMD, AP DIREN 2 Ly a7 2FHAT 5 2 & THIF S,
FERREFRICOEEE RFT 2 LR EIN D,

55 i AEFFEORFICOVT

AFRETIEa T yaruoTEERTHZ LT HE (19.7mmHg) IZL->TF
BRAFREDEB SHL, IRBELT 22 LT T =0 ZICBiT 2B OIRENCEEL K
ETZEDBALNTR 5T, L U HEBREIC L o TTFEETORIROKR E INRR D720,
TEERICMO 2 EBHERE ZLICRRDZLREZOND, DFED, BEIJIERER O
FHERFRI SN TR LT, FEILL > THELNEHRITIZLDENRH D FAREENE X b
D, £oT, arFyiaryv=7DEFERNRT =0 FRHA L 2IRENC KT REIC
DWTHKRET 2 LT, ERAMICIMD2EEEHKE— L THEEIT O LENH D, —FH T, &
HRTRINTBBOED, FHIEBOEE Y 2MH S L00, HEFLZERIE L0
DR EDFHIIXF LT ED K D 2 BE RIE TN OWTIRGET 24BN H D, £, AR
ZECI SEIMEER 2 AWV T T v =0 FEEOE#ZBEIE L2, ETFFmOEUsML, &
BT ERET 2~ — N =RV EXOWBRER T TRRORBRRD Z LinbR2To
BROFERI 3 T X 7eino Tz, Lo COARRFIE Ty O _E T ORENCK > COth 1T 7,
L L, BOWENT ETF2 To<alE, ZRICAELTRY, HORS &b 570
WIZETOHRORS ZREHICEHET & THDLEX D, EbiZ, Tr=r8Ed
BER2BIENEE TH 2 7 O TRRFFEDIREN 21 T < KE-FBIC DWW T S HRE T
HULENRDD EZEZDILD,
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BITE
ATyl ary=aTOERIEY T =0 7 OIS TIRGEEOEEII B L
o2 T T FOBMHPICE L DIREN IR S, £07D, AFETE= T
Lyvary=T2FRTHILICLY, Fy=2 7 cE U 20EH OER & RS
WCEERIEL, ar 7Ly ya v =7 OFARO—RIN RS S,
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F8E EN
[BEY] a7 Ly v arv T OFERART V=0 FRHCAE LD FRFBEEORENCKITT
EEIZOWTRHRE LT,
[(Hik] #BRE L, JERERFERET D TRIUEELF S WS T EIEMERESE 5 4
(Fffn : 22.4+3.8 k. HK : 170.1x2.1cm, KHE : 58.62.9kg, THREFE : 35.0%
34cm) L7, ¥, THREKZB a Sy ar o7 ERTIEME (BHAE
) tarFryvarvaTEERLROGHE GEERALME) TEBELEZ, IXUHica
YTV iaryy =T OFENTRRHFHOBKICEZ DB AR T 2720, BERILRLE
B % AV CIREBIRR IR D> D AR £ TR R 2 B U, TREHREOBEETERE 4 FH L7,
EHIT, B LMD O INRE SR EIC 31T D FRRIAEE D FE 4 G4/ CLLR
Lice WITT =2 7 OEMIFIZ 61T 2 TARGBEOIRBI ZHIE L1z, 7= JRCBT
5 TR ORENT, HREIC MLy FILET38.33 m/s (5.0 minkm f8%) 12 TF >
= 7 ETOY, BEER & RN ARBIZAGA U CRHI Lz, B o7 IREh D b
DEEME COMEE AL U, IREIOREE R ST 2 7 DR AT 21T o 7, HHE
HH T, IREIOKE S ZRn 4 BEHIRF O NLREE O R KE & IREME 4 R 7 Bt HBEE T
NU =D, T =0 7 OB OERIC X > CTTRRFBHICAE UAIRBIO £ Bk
W CH D 10 Hz 25 20 Hz DU —DRFITH - 77,
(RER] MEERHRE LB OAFE GEEFSMN : 424.6249.3 cm?, FASKM: : 418.4+48.8
emd) X, AT vy iary T EFERTSH I L CHEERAFHICHAFTEIEEEZRL
L7z (P<0.05), Ty =7 OBEMFEIIT DIMEEDORKAM FEERAEMG : 108.6+23.6
m/s2, FALM 803175 m/s?) 1, o Lyiar =T EERT S L CEEH
FFCHAERICREEZ R Lz (P<0.05), F7z, S OEtE To XU —0idfn GE
FMEM 12441425 ((m/s?)) 2, FERSGMH :51.8+49.8 ((m/s?)] 2), 10Hz 2% 20 Hz
(2R D EEGIRO ST —Ofefn GEE RS : 53.8122.1 ((m/s?)) 2, FRSM: 17.6
+12.7 ((m/s?)] 2) i, #icarFryiva v 7E2ERATH 2L CHEERRMEICH A
HEICKMER L (P<0.05),
[fEw] 27V a v TOFRICLY T =0 7 OBHICEE D THRAFBEOIRENH
B LIZZ&T, T =0 7 OBMIBICAE L S IRBIDIR S hic, Z07, AT
aArFlyvarv=TEFERTLHZEICED, TU=r IHRICAE L DR OBER &
HIREINCENERIEL, 2T L yia =T OFRAEO—EINRE ST,
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Abstract
The effect of wearing the compression wear

on the vibration pattern of the lower leg muscle during running motion

[Purpose] The purpose of this study was to examine the effect of a compression wear on
vibration pattern of the lower leg muscles which occurs during running.

[Methods] Five healthy male [age:22.4+ 3.8 y/o, height:170.1+2.1 cm, weight:58.6+
2.9 kg, lower leg circumference:35.0+ 3.4 cm] middle and long distance runners
enrolling Juntendo University participated in this study. The protocol was performed
with (Wearing Condition) and without (Non Wearing Condition) the compression wear
which covers the whole lower leg. The volume of the lower leg muscles was calculated
from transverse images between the knee joint and the lateral malleolus taken by a
magnetic resonance imaging to confirm the effect of the pressure from the compression
wear on the shape of the lower leg muscles. The volumes of the muscles at the level of
the accelerometer position were compared between the two conditions. Next, the
vibration patterns of the contact phase during running were measured. The running
protocol was performed at the speed of 3.33 m/s (5.0 min/km equivalency) on a
treadmill. The vibration pattern was measured by an accelerometer fixed on the
surface of the medial part of the gastrocnemius. The acceleration during foot contact
phase was extracted, and the frequency was analyzed to clarify the characteristics of
the vibration pattern. The maximum acceleration which shows the size of the vibration,
the total power of the frequency which shows the quantity of vibration, and the total
power of the frequency from 10 Hz to 20 Hz which shows frequency band of the
vibration stimulation during the contact phase of running were compared between the
two conditions.

[Results] The volume of the muscles at the level of the accelerometer position of the
Wearing Condition was significantly lower than that of the Non Wearing Condition
(Non Wearing Condition : 424.6+49.3 cm3, Wearing Condition : 418.4+48.8 cm3)
(P<0.05). The maximum acceleration during the foot contact phase of Wearing

Condition was significantly lower than that of Non Wearing Condition (Non Wearing
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Condition : 108.6+23.6 m/s2, Wearing Condition : 80.3%+17.5 m/s? (P<0.05). The total
power of the frequency during the contact phase of Wearing Condition was
significantly lower than that of Non wearing Condition (Non Wearing Condition : 124.4
+42.5 ((m/s?) 2, Wearing Condition : 51.8+9.8 [(m/s?)) 2 (P<0.05). The total power of
the frequency from 10 Hz to 20 Hz of Wearing Condition was significantly lower than
that of Non wearing Condition (Non Wearing Condition : 53.8+22.1 ((m/s?)] 2, Wearing
Condition : 17.6+12.7 ((m/s9)] 2) (P<0.05).

[Conclusion] The size of the vibration stimulation to the lower leg muscles during the
contact phase while running significantly decreased; therefore, the quantity of
vibration of the lower leg muscles decreased which occurs during running by wearing
the compression wear. Wearing the compression wear caused changes on vibration
patterns, which is one of the factors that causes muscle fatigue during running, and

one factor of the usability of the compression wear was suggested
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