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ABSTRACT

The purpose of the present study was to determine the influence of wearing compression
garments (compression tights) with different pressure intensity on muscle function,
metabolite and endocrine responses, muscle damage and inflammatory responses to 120
min run at moderate intensity. Eight healthy young men conducted four trials on different
days, consisting of [1] trial with wearing compression garments of heavy pressure
intensity (approximately 40 hPa, High), [2] trial with wearing compression garments of
moderate pressure intensity (approximately 20 hPa, Middle), [3] trial with normal sport
garments (pressure intensity was set below 10 hPa, CON). Each trial was performed

with randomized orders, and four weeks of rest period were provided between the trials.
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Exercise consisted of 120 min of running on treadmill at 60% of maximal oxygen uptake
(VOZmax>-
jump height),

Time-courses of changes in power output for lower limb muscles (maximal
heart rate, ratings of perceived exertion (RPE), metabolic and endocrine
responses, muscle damage and inflammatory responses were evaluated.

Maximal jump height was decreased after 120 min of running in the High and CON
trials, whereas the Middle trial showed no significant reduction of maximal jump height.
Moreover, the maximal jump height immediately after the 120 min of running was
significantly higher in the Middle than in the High (P < 0.05). Average heart rate during
120 min of running was lowest in the Middle trial, with a significant difference from the
value of CON trial (P < 0.05).
was observed in RPE for leg muscles over 120 min of running, the RPE for respiration
was significantly lower in the Middle trial than in the CON trial (P < 0.05). A 120 min

of running increased serum cortisol, myoblogin and creatine kinase concentrations, with

Although no significant difference among three trials

no significant difference among three trials at any time points. In contrast, exercise-
induced elevation of plasma IL-6 concentration was significantly lower in the Middle
trial than in the CON trial (P < 0.05).
plasma IL-6 response between the High trial and CON trial. These results indicate that

However, there was no significant difference in

wearing compression garments with moderate pressure intensity (approximately 20 hPa)
attenuated exercise-induced fatigue of lower limb muscles and elevation of heart rate, and

inflammatory responses to prolonged (120 min) running at moderate intensity.
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VT BIFZEDS R AZAT DAL, BB O CG DFE IS
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B IC BT 5 CG 75 H ORYA & WGk L 725817
e Bl 2 &, [9o=0 7] 2 H6H
%\, Kemmleretal. (2009) 2 (%, [i—o izl
BREETTOT v = v VIO KERE S, THE
HBOIEBo/-ayTLyaryy s AxEN
T HGEMEIEHGMETHIL TS, ZORHE,
HHEMEIEEREM & e L <, EREIEE
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W20 L CHEE AT 2RO Y = 7 2 FvCw
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YAQHLEICHBTE L EEZ BN, Lol
INETICEM S N2WZE T, EERERH 2560
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Bo bk » LR3IV (Valiant, 10— Ffb) 2 w7z
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EHE EHEE
1 ek OBk A O 2L
SEIE RS T P<0.05 vs. SRS
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S TIESLMEICAEZEZIASN o 72085,
60 4 CTIEEFESMEA T > b u— VEMFICi
gL CIREEE 2 R L7z (P=0.06).

2. 3 MKIEE

112, 12050 T = v 7128k s
fE (&, M) OZA bR Lz, EBCtEii
O — ZEEITAE BT L7228 (P <0.05),
ZOZALOBEICFHM THEEZIRD N
Motz F7o, MhFLEE, LEEEEIRRE, 7
L u— VIREGER ISP A BEIC A L2 (P
<005), WFNOFHHIZBWTHLRMEBTLAE
EEIFFOLN o FERC, E I VT
V= VIR S EENIENKRE C RF LAY,
NOREFIZBNTOEHMTOREEIIRD LN
ol HHRBORERECTHL 7 LT F o F
F—EBIUI A0V EEERICECEEC
FRLZD (P<005), WFROKEIZBWTH
FFHCHEETIRO Nk o7z,

5121, M4 IL-6 iREDZLe R L7z
T PRI IL-6 i XA ZIC LA L o
ZALOREEL T v PO — VEFTIRICRE L, &
B TEB L OTEBI% 60 5 OB T 2 50F
I L CEMEER LY, EOMTOREE

x1 IMEIREORRZ(L

Hi 60 47 120 45 58] 1% 60 55
b 9 +2 85 = 4 79 £6* 75 £ 4%
7V a—2A (mg/dl) 55 90 * 2 84 =1 79 * 4% 77+ 2%
gy ru—)b 90 *3 89 +3 79 £ 7% 74 * 4%
SR 18 =03 21 £04 29 =04 20 £ 0.1
FLEE (mmol/1) 591 16 =02 20 =04 23 05 21 03
arvho—) 1.2 £ 0.1 1.7 =03 22 *03* 20 £02%*
BRI 365 + 64 667 + 77 * 1477 = 131 % 1528 * 134 *
R (mmol/l) 591 343 * 44 547 = 80 1283 * 106 * 1320 * 163 *
arviro—) 352 = 74 803 * 143 1352 * 122 % 1337 = 188 *
SR 39 =04 205 28 466 * 39 145 = 2.1
7)) ta—)b (mg/dl) 591 50 2.1 186 =29 428 =39 141 =23
Jrha—) 4.0 + 0.6 207 * 3.2 414 * 4.1 132 =18
SR 142 £ 17 133 £ 23 302 = 2.1% 277 23 %
VTV = (ug/dl) 591 139 £ 1.2 122 26 245 = 1.7% 223 +24%
gy bu—n 16.8 £ 2.2 149 =27 40 =98 399 * 98
SR 142 = 17 170 += 19 * 196 + 23 * 193 * 22 *
s VTFrEF—F (UL §§5F 144 = 21 172 = 25% 198 + 27 * 195 + 25 *
o bhE—) 191 + 67 225 = 73 * 259 *+ 79 * 252 = 71%*
SR 31 =3 55 = 8 72 = 12% 106 = 14 *
147 0E Y (ng/ml) 55+ 32 x5 59 + 11°* 82 * 11% 106 * 12*
Jrbha—) 36 +8 66 + 18 92 + 17°* 131 + 23*

P+ BEEHERE *P<0.05 vs. Bl
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INFETIZEmS N EBFIZBT 5 CG A
DR Fx R L2WFETIlE, CG # HIRE I B
RSN EEAEH SN TB ST, #EREMT
DFETEOFEDSTIEENIC B 2 ROAR— %5
ERIFTERO—DOTHLLEZOND. T2,
BEAEOWIZETIE, EEFED CG 25 H ORI R %041
e RRIEERE, T AL F R (BRIEN

, TR E), WS (K ER L),
MR RERE 2 & O - EERTEIE 2 H W

TEliL CT& 72, — /T, vV DL LhER
TR E) R I TR 12 B W T L W iRiRE R
RIEFUS AL, SO TREMGEICBI 55
)87 — DT (Del Coso et al. 2012) & 2L — %
%2 BI 2 HEOMET (Del Coso et al. 2013) ¥
RFRTH, Lo TC, BRNELEBRIZB
% CG B OMER, TEENLE ) FHEE R 0w S
REBT 5 2 EATEIUS, 5 OB HEE)
T =XV ADYHIZRKECHEMTE 5 L PHES
N2 INOLOHESFEZ T, AMETIE ML Y
FINVTOI1205HDT v =2 7EICBIT 5 CG
DOFERD, EBEEOMRH - N EIRER FH RS -
RIS, THRHEEC BT 25787 — 12 RIT T 5%
Bewmal Lz, £72, AEORL L 2HEO CG
it L (EIESME, 59, BEOMED
BIZICRITTREIIOWTHME R L. 20
KR, B5EIC L 5 CG A B L72&M G3ESME)
BEEEZBS 2 VWEEOY 2 T7E2EH L3> b
O — VI L C, TR o s L O
WA BT % EBIEBYIRIE O _FAAE B S
Nz, F72, arbo—VEMtB X OTRESNGT
1% 120 23 B DIEED |2 PR B OB s MR L
72— H T, SRR CIEES DR T AR LT,
TEBE 212 B B I L5 S I L TR RS
EEEZRLZ. S5, REMKCORETH S
IL-6 O¥g e (i P e st~ iR 1 & 0 FF)
E, BSELMEAT Y bu— VAL TS
IR R L7z, SIS ofFRIE, £ 20hPa D5
M L7zary Ty yary 4y ERHER
BEICAEHI T2 2 LT, BENPE ) JEH Tk
SERIBDEER SNAZ L2 RTHDOTH 5.
BESMICBWTE, 120080 = 7|2
PO EEBROOBEER (FRARED/ ST — 540
TRIE) OT VIR etk & Hei L Cf B )
SNz, ZoFRIE, B/TO 10km D8 A 4k
TATNHOaYy T Ly varyyy s AFERIC
fevy, SEBIICHE D TGO /T — O TS
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BREACHHEI SN EATIRE L & —5T 5 (Aliet
al. 2011) 3. Z oW TR, BEORL LI Y
TLviaryy s AEROREYREIL, K
#IE (21 : 15mmHg, & : 12mmHg) 8 X U
MEOEE (LW : 2lmmHg, #% : 18mmHg) %
RAwvw7-&fid, meELE (BE @ 32mmHg,
23mmHg) BLUOar 7Ly yaryy s AEE
A (2% : OmmHg, M :0mmHg) 4eff& il
T, 10km GEIZHE D FEE B OB S O T VA E
WCHI SN2 2 L Z2BOT D, RIFFEORE D
WEzrE, BEEEOT = ZEISPRE (15
~ 25hPa f2f) OAEEZRL7- CG 25T 52
Lld, TEEEEOH T — DT O AR T
HDHEEZLND.

FUELM BV, EEh oo EA
Y U= VG E LTRSS S 7
FO—FT, 10kmDF A LT A TIVEHN
Alietal. (2011) ¥ ORfZETIX, 2> 7L v s
YEA Y OFERLOBUHE L e o Tz F 72,
FOMDOEATHEIZB VT, FEOWEI %
SNTWw2 (Berry et al. 1990 'V, Duffield et al.
2007) 12 KWFFEIC B 2R L DR EL
TBENE% 25T, CGEMIZLA.0HBOE
L3R SN h o 7o—HOWFETIE, FKEE
F 23RN TORBBRESH S5 N T
WA BT RETHDL. CCOFERVES)
B LB X5 E R E LT, MacRae et
al. (2012) 71z, B A S OBIREH O T
R T 20025 o 1 RHA = O BN % 56 L
TWh, F72, HEHHTORKR Y 71EHRZ1UC
PEO BIRBR L E B R OB & & b IZTnHET
LT EME, EEIFO CG % HOEIRERLE O
ISR 24000 - AHSERDAE, moRBE O EE) Tl
BHE I ZRRO H N Wi REMEASE V (Bringard et al.
2006) 9. RRFFEOEBTIL, RO
(60% VOoma) X HWVZ. 72, ZOBICIELED
A (7%) OEFHEER LI Lh s, EME
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ZEHE (B 66201 km) Tdho7z. Lo
T, BHEETOT =V Z&HH LI ET, iF
B ORR Y 7R L CG OEFC X AITEHAE
WRERGE DTN R L -CHINAY & 2 T 121
ML, E#ho o LSRR EShzbok
g & 5. F 72, Miyamoto and Kawakami (2014)
1 |37 45 km ~ 12km T A FF 34550 b
Ly FIVTDT Y= v FHiBIZBI B T2 Hifk
TG % 3P4l L 724525, RNdmm, KBRS
SOERBERICBI 5T v = v JEBO T2 Kk
FIEERL, 58 (4 33hPa) ZHW/-2a— %
1Y (KEE oA F 725 4) 2B L4k
TS89 (#9 27hPa) D% A v & L 724012
HELCHBICREELRT I L 2RO TS, &
BT 212B1F 5 T2 B RE O — @k O,
HEIAC BT 2 R OBRE (R »ERKE
{4 ¥ 7 &) KW % (Cheng et al. 1995) 1.

L7245 7C, 30hPa % LAl % & 9 75T % i L 72
CG %, EEIAEH N OBEREYET 2 D0
b Lz, BN CoREY o ERIL LR
ME D L5 7% & OO MAE IR E O TTHERC RIS & %
BCHET 2 2 & 55 (Boushel et al. 2010) 19
KNG ETRCUNCY (WA R S QL Tig 530 ¥ BT
W% %z 5 E TRV, —J)C, §FELEMIH
FESPRIC I LT, 557 R0 BBl 5V O SAE SUS
DN HRTH > 72HEIIERHEZR TS S,
COMIZEALTIE, 4% 5ICFHIIHE %l
B ENETHD.

Ko onmile s 258, KRR
DTy =Y THEIIBIT A58 (8 20hPa) % i L
72 CG DFEMIE, ~I Vv EREROESRIC
B D5 OB/ 8T + — < ¥ AD[ FIZAHR)
THoHEMFTED. Tz, KEE (FH66=
0.1km) TOI>=rZHIZBITS CGHEHDOE
DR SN2 DS, by TLNVOFA
PAR=VHERIZBIT BB OATR L, TR
RITV YT rFIIRESND AR =Y EHFRIC



LARMEORREERILTELEEZOND. 5k
(L5 70 A5 E & WRGE S B FEBREE L~V T O SRR
AT, TV =A% I8 HER
& BGET 2 KB 7 BT e % T 5 2 &8
VETHH.

4. £&O

205 MO vy =Y ZEIZBT55HE (¥
20hPa) ZfilL 722> 7Ly aryy A4 YyDEH
(X, W (R 40nPa) % B L 7z[RARD Y A v F 72
EHEEHE SN T Wny A VI L T, &EH)
288D RO IE 5 O LIRS LA
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