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Physiological and psychological evaluation of the effects of vortex-inflow stimulation

bathing on recovery from acute muscle fatigue in the lower back
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Abstract: The purpose of this study was to investigate the effects of a vortex-inflow stimulation bathing on re-

covery from acute fatigue immediately after repeated muscle exercise to exhaustion on recovery from acute fa-

tigue. Nine healthy male subjects repeatedly performed a 1-min trunk holding test until exhaustion, followed by

20 min of (1) rotational stimulation bathing, (2) vertical stimulation bathing, (3) straight stimulation bathing,

or (4) half-body bathing. Muscle stiffness and salivary cortisol (n=7) tended to recover more in rotational stim-

ulation bathing compared with the other bathing conditions, but the difference was not significant. In subjective

psychological evaluations of the bathing, the thermal effect of the hot water temperature and the dynamic mas-

saging effect of the vortex-inflow stimulation significantly contributed to the positive effect (P<0.01) . The effect

of the vortex-inflow stimulation was especially strong compared with half-body bathing with respect to lower

back heaviness and pain.
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e L id, WEORKNE X UREMITEEI X /213
PRI K o THE U TR O RNPUR & R DFEL 72 1F:
I BARDIEBIRE N DRCRIRAETH % L EHE SN T
% (FUEFHEEIRFHG A A R <12, 2011). I
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M5, 1994) 1A T, #KEIC X5 MEIEERIE
HERIR, FIIC X5 B AANO IR R, Skmy
B R ORI A b L A DRERISORE S ORHEHRA
HBEOMENHALNS JEHS, 2009 ; MIHS,
2011 ; P8Af, 2018). EMETIE, ABHIC ABA
(i 5, 1986), &8 BN TR Bk (P8 A,
2018), fI&E GHJE S, 2012 /K5, 2007 ;
5, 2010) REEMASCEICKD, Hixd
A K CLHENIRMES NS EOWMEL AL
N5, £z, BRERECHE S NTMHIKS D SrEHE
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IKFHRERR) ICDWTIE, BRI v Y —I%)
RICK O EEEmMREL EREE% (E4, 1995)
T &, DD EFRRERNIRD D B L OHEH
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DWW, AR X GO FRINEERE 2 B T RS -
Matd 2 &Z2BNE Lz, ABIZEOFERNS,
HEER KRR 2175 T Llc kb, EHE OB
B & 0 & AR I KOOI g7 EIE R S AMIE
TN, FISKTHNEY S 2 — 10 K D EHEERhRIC
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3-6. DIEMIFEIE
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A&, BRDOIEZDE, FEHK BOEEX, BEOE
H) DZEICDONT, BMEWDICKNAD 721
£ R< 8 HDFEE TR UK., KhDOZ{LED
RKEWVZFEEBELTNS T ERERELTNWS, 125
BB XORETERE, AR LEED4%MbEE
2, ABRBICERE (p <0.05) 1IczZ(k (B L
TV, —Ff, Vv RK BOEZ, EOR&
ICDWTIE, FDH 2 35MEDODHRABICKEH
H (p<005) =2t (B{b) Z3o, R
HEREDIFMAIC OV TIIHIEDOEHE TEL &
DENKE L, EIRNOIKFRBLO RN IEE T
Hole. UL UENS, ANBSEMFETOREAILR
HoENEho .

1012, & ABEHETORENDEIN T DRK
(VAS : 18D HDFHM) 7 9 %O T/R L.
RIS LI TRNADNIN T2 O RIS DWW T
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AHFEOMER, FHHRFICESETO THT I K
DU X, WINDO AREMFICHENTE
ABBRICIIERICET (B8 L (K5). %R,
[ElERFETA DM D ARSI LR T X D [T 21
MMNA LN, ABFMHTHEEETRD 5NE
Mo fz. Rkt U7z EENL I IR D EInd % & D
HEMNHA SN (Murayama et al., 2000 : Sun et
al., 2009), C N\ M fh 5 77 (Murayama et al.,
2000) ®EEFRE KNS, 2007) Z51EK T
BHRD—DTH5LEZOLNTWVS. HERICHHME
FEMEINT 2887 & U Cid, O EOIMEE 1D
wmhndsc L, @ESHHICEEINEAR, 71T
FUBXOT b KR E ORI PFEYI DR D pH



ZITEE AT L, OINHEIC K 5 MmO E DV
WNDIZE L7 ER X8, @R Rk DR
NICBEIT A LICKDBNEN LRI ERE
METFENTWS (Wi, 2016 L5, 1997).
—7, W E5 (2000) &, HIHI)IA—27%
W EGEE%RO X N Ly F 270, F5REI R
LTS EONRNTII AL, BEEizRZET 5 T
I K OEHPEYI OV N UDMEEL, 2T
FaPEXE3 EHE LTS, KIFZEORZFEDIK
FRHEER TlE, FIEUE Lin e R L TRiE (X 6)
MWEEZ RS & IR L E miE (K7, 8) &
BERICEHMEZRLIZZ END, FEELALDES
WREGIRMEONTWAS EEZBNS. LM LA
M5, IOV TIE, KFHREOARICED S
TETOABFMIBRTHERE N Lz, T, &
WFZE TRV HIli7: Ui OKiRiE 88.5°C T 20 771E)D
ICKBIRBGNEORTH->TE, EHOMRMEERE
L, RBEYMOEEZIHIT 2 L DAFETH
HTEHREEND. iz, FHRICERERZITEW
DO, [EEREIAE TIEHEED RS R Lz
EHICDWTIX, BRIC K 2EHEERICINZ T, AR
D & e DI BRRERNC MoK & N7 B Rk
KBHEERAND Y — IR, M2 & DT A]
REMEDHER SN 5.

B NIBSEME T O )VF Y — )VIREDZE b=
(ANIBHT THT # T & AR D7E) 7% 7HI0DF
ETCHE LSRR, ABICEDaVFV—IVIEE
WK T L7720 4 &b O TRIEZREIBDHTH >
Jz. —HT, NREUHRHITEREEAIIREDSNIZh -
7z (K5).

DVFYV = )VIZRIBEEN S EN S A7 01
RRIVEVTHO, R, MERBIUTHHERIC
X UTRRA R AEFERZE L THED, GhiBX
GO MEA L ARICENT S5 EMD A
L AKIVE Y EFEEN TS, MR I)VFY —)b
BRI )V — VIR S HBIDIER IS & <,
ik & i U CIRR NI TE 5 T b h b, B
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LTHEHENTWS (HHES, 2007). #HEHCHES
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HAGUERE A R—y Rt B 7 %

FIEHED 60%58E T 30 77D k Ly KR I)UEH
W g % & Ot & (Rudolph and McAuley,
1998) -, JKHEENIZICHEINT 5 (B S, 2000)
EOWENASND. Mg, 1RO A7) T
ZefE & DR THEIM U IAER, Ssgh DOERR O
EREZEHZITODRINEERCE MLV
(Jacks et al., 2002), JEH)IFERHT)LF YV —)LE
JEIC B 5275 (Filaire et al., 1996) &5
WA, Wi AR X B MR LT — )L
& & i )V T — VIR ORI RSB ER
HH5NEV (Del Corral et al., 1994) 72 E B EH
THREEHOND. LT, WEHDA L AIKGEN
WM 1)L T — VB IC KR E N5 T CTICIR A
FU% (EH, 2001) EOWMEEHALND. K
ZEDFEER, MR LT — VIR X [EEE RS O F
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RIZDOWTIE, 3 DOKFRIEA TR Ligic
HRTHEBRICENDENZREND - 72 (K 10).
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