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2Ly yaryhH—XA v MIdEL-HETERKT S
R EE A S O [ 2T

B

EREPHREE L= ZFRRAIIBWT, HiFEREICK T 288 2 MEA % < TEZED
BOBE) ST 4 —< Y ADKT 2 b 25T WML S 5. T4, GO RERET 72013
YTy varA—Aryk (CG) OFIPANA TS, AT TIE CC 2 MM Lo
OEEIREENTVRDEHO0, 0% ALERHEEZ Y H ORIITV, /87 =< ¥ A2
L HEED OB ERE L TV LIZHE LW, TAY = NOEIIATER & CREBE
LB BHEMGET A2 50w, LaL, SHHDETHIRETIRZD L) s/ sy — >
L L 72 EER T Tk, F 2T, RSO H I L 72 HAR TR R RS & 1T -
TeBRCHIN T 5 =< VALK T 5 CCOEEEMD L L Lz, B 14 BORELRZB
Fa 12 CG & CON (CGIEL) 12T & # A2 7z, CG Mz CG &b &4\, Zd
2~3 7 H112 CON Sl 247572, CONIE, TNOHDOEM4HONERETERL 72, WAt
TT, HHRERIRATEN,LORAKEEEMEITON—T7 LA X FWT20 HEYEL, £
N& 3ty MTOEBREZ 4 HHEMEEL 72, CCTIEA— 7L A XD, WHERFIIHEH D%
EBRETCGaEH L7, CONTIE, JFplatiEr A3 oML 2o/ #—71 4
ZORNZ, FTHROBZEM, 2L 7FrFF—Yiil (CK), FEMZHAROEE, FTROH
THRE & IR OIE, Wik, JKM), RMEiozs v s, JEBERIE o ik b I
(MVC) #MlEL7z. F72, &AKTF (20% MVC) TORMSIEIL % 20 B RATWEE L2
FHEOIEEE (steadiness) & L7z, #ER: TICREOSEGIT (X HIZH) &, FHdE
(p<0.001) LT RTOMBROEBICERELLENEAPH S Z L AR LA (p<0001). PLEo
HHEWZD2WTIE, WEFRb LML HICbIZBWTAHBERENREZ R L. /2, MVCE
steadiness b AHE G H/EH 2R L7z (%4 p=0001, p=0.009). MVC TlE&HtEHIZHIZB
WCHELRENREZR LD DD, steadiness TREMFDOARIZENFEEZR L. CK TEAHE
LREVEHAERES 22572000, CONFHETIRHIZEIIBWTHERFERERLL.
ER:LZOWUWEHHOFKERIY, CONXY L CCOHFPRVEETH 722 & FR LI
ST & 2 (B F 72| THEMEORY 2 LB S5 2 L1200, RIERIE &
FAZFOLIENTELI L LTS, /2, CCERMEMT A LT, MHimOMER - #
T, FAUSHE D ARG OGN & ZEF RO FEBIC X 2 BIREROMMO T REES & 5. K
ELT, CCOEMIZERL72HDM L WEBEROBH /N7 + —~ Y AHMGHRE b 26§
ZEAvRENT.

F—J—K:ar Ty varh—Xrb, =7V AX, FHEE FHE NV OREN B
ERL2ES
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1. ¥8

SRR B DR B % 1T ) B D BIFENS, EEN LA U & I 5 2
CEEHENNEOLOICLEETHY), Py I TORENREEOTHIZL DR
2% BICABOL ) IEEORE LY bERETOGREB 2 EMH LA, MEET
OWECTHELZETPHRE L T ARTE, ZOHOBE A =2 =02 28R wiZnh 2,
BEDORKNE B2V EL. FHNIOMEOALR ST, 7R — FOBETFHOBLELS b HR
DS AEIZEECTH 5.

R EE T OIS R Y, BB HEE (exercise induced muscle damage:
EIMD) 12XV, ZOHOERHN7 5 —< Y ADEKT2L7257. INODERKE L TIEHE
W GBS, WaE, JRA) %, HEEOEL, TRV F—OfiEREhHIT 5 B9

AR TR A RIETF D 720D FFWNAR=Y OBBGTHOSNTWED, ZOHRTH I
YTV vvarvh—=Arbh (CG) X7 A — M EEFF 2 EE RIS F IS 2 T,
EIMD & F i< EIMD %5 OB o EIEA Ao 2 2% 47 2 v OB L) 125 14
IVITERIITHIER, TAANAD L) KD ) LREEPAETH L7200, HERRIE
FTHEICHETEL LW FED DS, CCIIEIROITZIE L, M4 DR ERH O FIE
RS ELZODENEREZETHA Ny F L ZOBHOMEICHEL TS > 20
DENEEHICBOTHINHTE S LA E 22TV MEETIE, Chatard et al'! %
Tbegbuna et al® ASIRELIZ 51T 2 KRGIEER R, W EB)IC & 2 M FLER OB F: 2 (L3 1%
FEINFEFTIEHEL D, F72, CGOFAIZL N EBTORORE WA TSI &
5, WRZIITHIEAR KB L 728087 — Ok, EB)ROBHIEG~ — 7 OIS BT
B D B BN B 2 BB RRE IS T A AR L LT, A TOME
FHNOBIED AL T/NT — DI AE N, e KETITO 5 53Ok HixEERE 0 )
BTEEMREMEDNT + —< P ADPREL TS Y F72 FRHEGAEHHO T — 2
A=V TR I EDOHFEEIZBOTL Y ROEERASTTWS Y. D EO@E 2L ) CG AR
#%° EIMD % ¢ 2 & THEB)/ S 7 4+ —< Y AR T EFH L72, 23— B8EOKTFIEAS
N72b D0, FESR T 57280 Hiid gy 101025 3056375840

ZO—FTHEHOHEA ZWE L TV 2IEOHIZIE, FRPALNL 2o 2HE 2 L C
Wrbobdhb, HEAMOBECIBESAUELZLOD, 20 m £7/21E60 m DA T
v NEERNZSEE L o 72 7Y 72, Duffield and Portus™ 12X 5 &, BRI A7) b
PLHRATTOHHEEIZOWTE, CCEFALTOIRMEN BN LD o/l2bDD, 7 LT T
Y ¥ —EHE (CK) 122w TIEES) 24 R RIS ER A A S Twb, £72, Maton et
al” 13 CG DRI & §, EMEOWEEEROFEEAZLL b o7z 2 L 2L T
Wh &5, CCEMMLTLMEAMZ AT v M, MIRMEGHIEEIC X 2T 0 BRATIch
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WEE) ST 4 — < Y A MA LA SN D572 b 0D, FHiEE~— 7 TIERERA Sz
CEDPIRENTNG P,

Mk Lo HARCHEM L 72 EBh &, 2Nk 2[RRI DT CC DRhRE MG L 7-#ki5 13 %
WLOD, TNHLDIEEAEPHHOAMEBREZ EMHL T, IR OHRETIIREORE %
EETHLODOWENEBREN TS ITBE 7\ SR BT B0BDGA) - gepegy 7 K—y DB
T CG DM ZME§ AE321E, — RO R HEBIESH O ROH L 5, i L7z HAE
THEIBEER % EMT 5 & ) R EBREMFTCCOREZHLENIITALENRH L. Z 2 TR
e HIIE, i EES) & L o HAECHEM L 2B, CGBmATEHE, AT 1 7% A,
Ik, 7 L7 ¥ — B, EBNGHRROREICRIZTEELHL,IITLIET
HLH. WAL LTCCOREMAIZLY, SEEERZOBEDY —VE LTH 7+ —< v R &
AL R IRIEICB W CHERNIC 2 A P L2, TOMEIE, SlEERSIcE TN A MR—E
#E 4 27 )V (stretch-shortening cycle: SSC) (& EIMD # & 725945, CC OEMIZ LD, I
BROAT A T A A EDOTIFEN, BLY, HE, HREZREOIRNG %210 % B T ReMEAs
EZONDLIZDTHA.

2. Hik

(1) #%ER&E

14 B DREE BN (B9 %, KIS 4) PHEE & L CHEBRICSIL 72 (4 0 296 + 55
i, B 1663 + 56 cm, AE 1590 * 67 kg). WERFHILEHM 2 EHBIEND L HET
Hol2l, AR ML -2V T2 E L TV bDEEE ad o7z HBREIIFERATO 24
R LB O E 2 LA, BEOREVCERR ML —= Y ZI3ER L L) RSz &T
OWERFZFEBROFIMIENTB Y, FERMETO MV 7 ROV TR (FEREED 18
25 3 HHET) W CRZE LI MV FEEPITR 5 &9 ISHE 21772 o 72 EBROZIIEEL T,
WBRE I FEERNEICB T 230 22, FEHFICEL 1T o 72 WSRO 5
BEEXICL AR SN GUERGHS 0120 %5), "Ny Y FEFICHI 728D TH - 72,

(2) EBTY1>

BB LA L7 4 HRICIES EBRIC 2SI L, EREANEEFEFHM LA 20950
1o 4 AMIGESREETH L7 — T LA XRIZay Ty v ary#—4r b (A400, SKINS,
Sydney, Australia) 4 H 5517 (CG &) THY, b9 1RO 4 HHIEFENZY 4V %
FEERAR A ICER L 2 Wit (CON &) Th o7z, CC O A RIWEE O (HE LK
) 2b L, A=A X TEHA FT A VIZiho TRE L. CG &ff& CON &4
DONEFFIBIRE T LN T ¥ F AP Lz, BATHISR AR OM D K LR R % 8T 572012,
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_ ﬁ CK, VAs® ‘l‘_ Calf i 0 times. |

t Circumerence, Musche Suiffssa, Mhescle Archiscurne

| T\r Passive Teegus

| ﬁ MV, Sseadiness
"= WAS wan monsgred on day 1. ¥ and 4
1 RBFYA

RIRTS 27 A& C, 8 MIOBIEIZIZIZE URERAT (21 1 R DAAY) 1250 L 72, EEhR
BEIEWOATIT) =T VA XTH-72. AHMZEL TERATIZZ LT F > %) — il
%, GO THROEZEH, WEEMPHIEE (gastrocnemius medialis: MG) OfGREREE, K ()
2, FiEE, PIRM), SRMEMEERKEE NV, KT COSHRRTomERE)), LM
Hif BRI 307 20 5 JE 200 ¥ CHEIM IR Se-Bosi bv s 2l L. 2, 21
H MBI LR AN ZBIN 2R ORE L2 Y 27V 7 a7 A — ) (Visual Analog Scale:

VAS) #HwCasmia (K1),

(3) EB&RFIE
a) h—7LA4X

B =7 LA RIEATHRFEIC DV TER L 72 P 7. & 20ecm D AT v 7OH ETHEO A
TERMBL, 20H%Z 11y M LT20HOKREEZFKATI Y MEDERELZ FIEEHOAZ
ATy TRIEET, BEBIIGLNOE L TIIIZO M TWARWIRIET, KTV L&
KRIEEMETA b/ —2 (MA-1, KORG, Japan) @7 > & (46 bpm) ([Z&bEThHI—7 1A

SUHREESE R b EARHERT) 55 48 % I3 43 A
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X&) EHHARLE. A—=7 L A4 XE 1 ROFCTRAEED S RAEE T TORBZ 1T
HMERKER2SRATEE CETIMICTPNTBY, FISENRZWI LR, BifEE R (5%
TS TRAEBAE 72 3R KA. TROBVEDRBEZFOZ L DBV E ) IR E1T R -
7. F7o, BT E BB EEMEOE I TH o WEREIII T LA ADBIZEFOAN
7 LIEDIRR OB L BN D & & THB L LRSI ED, TOBICFIRICEE L LEIED
DEDHBDHS IR L, A— 7L A XhORBEEAEZ KD 72012, 4%
FronTT=d A= 5 R L, #ERE OEMEAES AT R B IBRESER R L7

b) F&EE. #HiEE
RPN HE O TR TR CRBME M - JE & AR O EHERE) @ 30%E 4 R &
LCHEZ e TllsE L7z Y. S oM E 28I L 2B I3 ORI DS RR & 2 5720 Th -
72 F 72, MG O B S TR R 30 % #B AT & £ 7 IS B k2 i (Aixplorer,
SuperSonic Imagine, Provence, France) ¢ 7't —7 (SuperLinear 154, SuperSonic Imagine,
France ; 7.5-MHz wave frequency with 38-mm scanning length) = W T, #EHE I A 7
T AETHRGE L. BEREEICNRT 2T EIC3T I A N T 7 4 FECHRIE L 72 1E%
R 2 WHALT 5 72D OWIE /T TH 5 B £ — FETHE S NAEGEA L TIZIEAT
FOREND LI L7z, SR ik B A RN OB~ ChIUE, MR CldH
FEASE L, FEOPWHRECILHEEDEL 25 2 & 2 A L CHBEOM S 255§ 2 WEHET
HL. WEEBERZIEEOE= Y OFRIIBWT, oM zEE (B 7 —70—
AA=V) &), FOPWHBETIEIEC, UM CIIROEBREINS L) IZRELL.
B35 /15 (VTF-002, VINE, Japan) @3> — hZEREEEME CHEM %2 & - 72, FRBIEiMA
FEIZO0 225 30" Ml L7-MEETH Y, TEBIEN & I BIET, MBI & THL O 23 A EEAY 1200 T
Holz. UL, PBRBIEIAE 900 ORI TIINA A M) ¥ FIZE 5k 72 & ) e AU E R
ADWBED N2z 0TH -7 REEIIREFIER (0) T7y ML= MCEESH
7z Wl S NFZHG A O BT OME % KD 5 72012, HR N O BEIE A, PIEITEE o 5 iE H 912 10
mm VU5 OBR.LHEIE (region of interest: ROI) #i&E L, MHMEZHEEICHE I LY 7k
w7 CHEIICEHIL, BT A X122, HEFHIORZYLIED 7212, A%k
OPIRE ST 20 425 E LT, LR mmg AL 2 2 B A EE 90 BT 2 mHAlE L7z, 2 [
HOWEIRH O HIZAT, ZOBEOZEIREL (coefficient variation : CV) £ 1.7% = 03%T»H
D, FAFHBEILREIL 091~099 TH - 7=,

c) Bk
71— 7 LA XEGHZ MG OfRZRE L7z BIRO R E A W% & [ERZAT - 72
BE IR WSEZWERE DT 4 AT VA GG AWM ERIC R > TBY, I CIESIWiiE S
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THRE L7 DR RAZR SN, bR CTEBENE B £ — FETHE L2 IRO#
EPFEREIND L) IFEE L. HilE (Muscle thickness : MT) & MG O HL- O HBIEERR & %
Tl OEE M L7z SE (Fascicle length © FL) (3 S & R % & S5 o
F&E LT, MHRA (Pennation angle : PA) 1ZEERIEENL & FL O fAEEEL L2 B2 4k,
4 HEZD2Y) Ta— 7% U35 X912, 1 HEORERNICHERE O RE I
HERYEHCCT -7 OMBEZERLZ. S 512, CGATE CONFATICB W TR UAE
ZUET L7200, HEOFOME,L 7O —7 X TORBZAEL, AT TREL, W
BeLTHRAELZ. MGOMBIROMWEIX3EATV, 3EOWIED CVIZMT T13% *
09% T, FLT05% = 03%, #MAHFREIE MT T 0842~0986, FL T 0.843~0987 T
o7z,

d) ERMFAKE MLY ERAKTTORE NI DREM (steadiness)

WBRE I IR D 2 — MERA ST B & OWIRIROWIE & [H] U8 A & o7, HERE 1+
3T R OB R REE I )V 7 (maximal voluntary contraction: MVC) #38#i L 72, %
DOBEZT v P T L— MBI ERFEET 5720, JFHEEDOR ~ T v 7 CREOF & 2B Y
REEL, MUV REEIED REEOMEEIIEE S hnwE I Lk BEEEET 55
BEBRENDOAPEN LR/ MR & 7 5 £ 9128, AT T L ATHBRE T CAPLUE O A 2B 3
BHERREAT R 072, MVC Ol 2 MM L, MATHEICIE 2 M oREE#IT7z. A—T 1
A ZHTO MVC DI 5% LA EDE7Z ) H3d - 723541213 2 [ H OREHRIC 2 40 F oK % 3%
FC3EHOMEE TR o722 F7z, WEEKBLTAN Sy 7 TRBEH NGO 7 v b7
L— MCZREEL72A, LUONRRA G ED % W E B (I E CHEEMR L, A%
DWHITFIZ % Sk ) BB L 7.

71 =7 LA XFENZHE L7 MVC D& TOEDTORAMEE b L1, KT TORE VY
DLEFEMETDY =7y b FIvs (20% MVC) % i&5E L7z, MVC B X UEHE b v 7 DR ek
AATHIC R S NRE M v 2 3Et O 7 v P 7L — MR L7z 0 — Fv (model LTZ
—500K A, linear range 0-5, 000 N, KYOWA, Osaka, Japan) THUS L 72, Bt ClllE S
MV 7 EFRAER T 7 (DPM-911B, KYOWA, Osaka, Japan) THIE L 7-.

FERE bV 7 OZEMEDFATIC B\ THBRE IS MERIGENC T e 2 L7z, 2ok, B
WEHEEEE IR l m O F =% 12 7 b7 =7 (LabChart, version 7. 2-32 bit, ADInstruments,
Dunedin, New Zealand) #£H CTHBLE S 4172 20% MVC O % —7" v b MV 7 &2 B 6, 75N
CEE LZEREDIE MV 7 Jtiiz 20 BRIk S 5 & ) [ZHR L7z, J85E b v o o P,
(7 (standard deviation : SD), ZE##R%EL (coefficient variation: CV) % 20 BE D 9 H D
D 16 BHIZOWTHAT L, CV 25 Vo ORERDIRE L L7z ™. FMERTH
%olzMVCOCVIZ44% + 31%ThH D, HHEHIOHFEREIDOCVILZT4% £ 46% T
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Holz. Tz, MVC OMNAHBIFREIE 0889~0988 T, F&#f b v 7 D Zeoe kD NAH B2 %L
13 0.839~0875 TH > 7.

e) ZEIRILY

WEBRE I IFT D ¥ — MR IS OWE OB & R OKSE A L 0, BREHIEtO 7 v
N7L—=MIHEELL. BEEZT7Yy N TL— b OAEZEK30 2O EH20° FTI0 Z& I
FEICTETEL, B MLV 7 2T L7z, TOBRICHBREICILEERAD R W2 OETEA
7.

f) vL7FFF—EEMNE

HEGORELZ ERT 572010, TRTOMWERDORIIZZ LT F »FF—EiHHE (CK) =
W5 L7z, #EE I TEEofREs #BIRS T, RMHEHGE(XAT1¥—77 7405 v 51,
TVERASH, HE, HA) THEHL, BME EM AR5 —) 7%y v 7TR220 ul,
T AT RS, KR, HA) TERIL 7z, BRICL 720 % £ M RS2 8 L g
BEICANTC, Mg 2 B L7z, HUS L7z & BRR b2 B B i 2@ (SPOTCHEM EZ, SP-
4430, T2 VAL 74 =7 A BRASH, B, HA) THELZ. ZOBICZ LT F o F
F—VHERDF Y 7 (AFEY M LICPK, 7T—27 LA A Y714 =71 %X&H, 588, H
R) BEH L7

8) FEREHNEDIZE

WEEO ZBN 2 HAROBRE Y EE2 T 5720, 100 mm OV a7V 7 Fas 27—
(VAS) #fiH LT, FEBo2HH, 3HH, BL04 HHOWUERBRIZFEHL 72, VAS I
FEHSANZM A5 T 0 mm T[4 {fAaD ], 100 mm T [z #v ek L ikE L7 2%,
WERE ITEEOMBEIZAT — VIZHERT2ME Ry THE, ZoBIChogERE Mo H o
VAS 3B S g ipo72 P

(4) #ratinie

ETOEHILTI +EREFRZETRB L2, 7= OIEREEERT 572012, &TOEKIC
2\ T Kolmogorov-Smirnov ME % 177% - 72. 72, £ THOEEIZ D\ T Thompson D HEH]
Meog a Eht L7z R, @flE, #IEIK, MVC, steadiness, CK IZDWTIL, £ : CG
F721ZCON xHIZH 1 HH, 2HH, 3HH, 4HH& LT, BAERED IR E D 55-#5
M EATo 72, BEHREWNETF OO IO T Mauchly DEREHEME 247 o 72, RHAE
HAOHLNFZHBIZOWTHIHEMEMNROREZ TR 72, T2, HIZHIZHT 5 CC DpE
ZHOLPIIT A0, IEBEIRGRETFT VIS L AMERITo 72, BT OILE
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(21, Freidman ME % 1T 72, AEKMEL 5% K& L7z, #EHZIE34 T SPSS version 22
(IBM SPSS Statistics) % Jv>7-.

3. f&R
(1) AEE S
FROMEROBEER 25T, T ]
ROBEETE, AEAREERNAL §
mF (&M x B S b, p=0206, B, .
F=1598), HIZHIZbHBEATHRE E = .
BHNE Ao b DD (p=0507, ]
F=0789), 4PFIC AT 75 % EA0 A5 A #

S (p=0.027, F=6241). Bod  Bed Eed
® 2 FRROBRE

©2) B —
0 3 I OB AR, H— 7 x| fwcs

LA R ORI T A AR o

TEI A b L7 (%t x B2 b, fT

p<0.001, F=11.077). ¥ 7=, & .? .

(p=0.001, F=17183) & H 2 b

(p<0.001, F=11.988) A7 &% F%hH -

LTI A _— ~ —

X 3 : iEE

(3) B

HIETIEEMEEHICEOMICHEBELZZEEERPA SNz (X HIZH, p <0001,
F=17568). 7z, &fF (p<0.001, F=16376) & HIZH (p=0001, F=8689) |ZbZN LI
HEZEIRPH LNz, HIRETIIRMAL HICbOMICHEREZEERANH NIz (G
HIZH, P <0001, F=9275). F7z, &M (p=0002, F=14438) &£ HIZH (p<0.001, F=8080)
2O ZNZIUCHEBLRIRRD A LNz FPRA TSR E HIZEOMICEERKHEEH D A
b7z (&M x HIZH, p<000l, F=15401). F7z, =t (p<0001, F=21838) L HIZH
(p=0.004, F=5236) IZbZNTNIZHE R EMRPALNT.

otV NES RS BREERS 448 % SHI34E 3 H
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-

A, : - . AL L]

: ;f :- I I I I
B o« ) . _

X4 HzK, A BE (MT), B: fERE (FL), C: kA (PA)

(4) ERMHEEEHRAERE ~NLY P

BI5IZMVC DREREIRY. A—=7bA  _wme{ T 7 T T T
RGO MVC TR KLY A &
5 h 72 (& x B2 b, p=0001, =

(L=

F=6769). ¥ /-, % f# (p=0001,
F=20636) & HiZH (p=0002, F=5968)
WCHEE R ERRSBIE SN -

5 MVC
(5) RAT TORERHDREIEES (steadiness)
6 |2 steadiness D #E K 7~ §. MVC -
ERBRIC, BEARZEERAPALNT: (5
ft x Hi1Z 5, p<0001, F=9682). % 7z,
&M (p=0.001, F=20434) \ZI3H =% T3
ERHENTZb00, AICHIZIZAERT

BOEAE A DA o 2 (=063l '] I l . l

F=0580). &

Ly d Luiyr

6 : Steadiness
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(6) ZEHMILY EE

X 71228 MV OfERERT. 00Tl »
AR IS 35 T (Gl x HIC B, Jp N
p=0260, F=1392), MIHBLENR 1 W T % e oo
MWHRLNLD»o2d oo (p=0117,

. X o o oor o COHNEF T

F=2822), AUZBIABEEDRNHD F

e (e _ ae o 4 R e (NP
N7 (p=0012, F=4150). 58 10" T34 Fk o] pomdmaged
BRREEMIEALRT RIEXHICS, § -cona
p=0108, F=2165), &MricHmzEme  ° o rad

RIS SO e |
WAL o lzdb Do (p=0.086,

F=3454), HIZHICIEHEE R BRI ED A

517z (p=0.005, F=5097). LBAfHfE L TR, TR TR T

ZEI MV 2R L CROMEE TR 7:ZENILY, DF: BREHERE
MEiOAT 1+ 7 2 A%, CG&MFTiE, 1HH 1046 = 016 Nm/, 2 HH :049 = 018 Nm/",
3HH:049 = 021 Nm/°, 4 HH :048 + 020 Nm/" Tdh »72. 72, CON&MTIE, 1H
H:049 # 015 Nm/°, 2 HH :054 * 015 Nm/°, 3HH :055 = 015Nm/, 4 HH : 057 =
017 Nm/° Tdh -7z, REHOAT 1 75 A21E, BHELZLEEMIEASNRT (X HIZH,
p=0444, F=0911) &MHIEEE R FRRIEASN L2720 DD (p=0.105, F=3037), HIZ
BIZEHEE R FRESBA SN (p=0015, F=3949).

(N JL7FFF+—EEHE (CK)
LHBD A —7 LA X&ATH I 14 % _
DPEEFER L7225, CON LTI =
H/AMEA 41 TU/L C, e KfiiA% 414 TU/L
THhote E72, CCHMETIRRAMED 22 =
TU/L C, &KMEAT220IU/L Tdh -7z, 1 1,
m ' m h L

NEDRKE > 72728, Thompson DHEH]
WEZMEICBVWTIHE (-7 4
ZFERERT), 2HHE, 3HHE, 4 HH% %k K8: vL7FrFF—EEH

L7z, Z0O#%, CONFHO1HBE3SHBIZBWT 1 & T OYWIVESTERR S N/27-0, £
NHIZOWTIEIFHRRL S L 72 812 CK OfERER Y. CK CIIAERLEMERIZ
AHNT (FfExHIZH, p=0133, F=1785), %M (p=0.184, F=1886) T HELFRRIZ
AN orz. HIZH TR CON FRFICIZHEE R ERMRVALN2H (p=0034, F=4.304),
CG &I E R EMRIEIA SN, o 72 (p=0.316, F=1.339).
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(8) BN ARHABORE 0 4
1HHD A — 7 LA RRR 4B »CE 701 |-e-co
BB GRROREZ 0 Cho7720, 2HE |
764 HHOMAE SIS E L CON&M  E f __ -
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Compression Garments Improved Recovery
from Strenuous Exercise on Cosecutive Days

Emika KATO
Abstract

Introduction: Intensive physical training and competition may result in a subsequent
reduction in exercise performance without adequate recovery of muscle function. Recently,
the use of compression garments (CG) for recovery of muscle damage has increased. Previous
studies have reported muscular strength recovery following the use of CG, but most of them
required the participants to perform strenuous exercise only on the first day and the time
course of the parameters related to performance was observed. Many athletes often
participated in camp training and practiced on consecutive days, but these studies were not
conclusive for such a style of exercise. Thus, the purpose of this study was to examine the
effects of CG on muscular performance following strenuous exercise on consecutive days.
Methods: Fourteen healthy participants were randomly assigned to the CG and CON (control,
without CG) groups. The CG group completed the CG condition first, followed by the CON
condition 2-3 months later. The CON group completed these conditions in the opposite order.
Under both the conditions, the participants were required to perform heel-rise exercise from
maximal dorsiflexion to maximal plantar flexion, 20 times with a single leg, repeat three sets
for consecutive 4 days. In CG, after these heel-rise exercises, the participants wore the CG
until the next day’'s experiment. In CON, the subjects did not wear the garment which has
special feature. Before the heel-rise exercise, the circumference of calf, CK, subjective scale of
delayed on muscle soreness, the elasticity and architecture (muscle thickness, fascicle length,
and pennation angle) of the calf muscle, passive torque of ankle joint and maximal voluntary
contraction (MVC) of plantar flexion. And subjects exerted 20% MVC for 20 s in a steady
condition were measured as an index of steadiness. Results: The repeated two-way analysis
of variance (CG/CON X date) indicated significant interaction in muscle elasticity (p<0.001)
and all architecture parameters (p<0.001). All of these parameters showed significant main
effects in terms of conditions and dates. In addition, MVC and steadiness showed significant
interaction (p=0.001 and p=0.009, respectively). MVC showed a significant main effect on the
condition and date, but steadiness showed the main effect only on the condition. Although CK
did not show a significant interaction, the CON condition showed a significant main effect on
days. Discussion: Many parameters showed advantages of the CG condition than the CON
condition. We speculated that a “dynamic casting” by compression could promote stable
alignment of the muscle fibers and attenuate inflammatory response and pain. In addition, the
use of CG may maintain and increase muscle temperature, increase muscle blood flow
associated with it, and increase venous return due to muscle activity during wearing CG. In
conclusion, the use of CG positively benefited the muscular performance following strenuous
exercise on consecutive days.

Keywords: Compression garments, Heel-rise exercise, Muscle stiffness, Steadiness, Ultrasound
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