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Effects of Bathing in Reductive Hot Spring
Waters on Human Skin

Hideyuki Ounawmr”

Abstract

In Nozawa spa, Nagano Prefecture, ORP (oxidation-reduction potential)-pH measure-
ments have been made on hot spring waters at fresh out of wellheads (sulfur-containing
sodium/calcium-sulfate springs, and sulfur springs) and at 13 communal bathhouses, showing
the results that both the wellhead waters and bathhouse waters are reductive in terms of
ORP-pH relationship. As for skin elasticity measured through the experimental daily
bathing, their increase was found in that on the backs of the hands which must have
received a relatively larger degree of damage. This tendency is more appreciable on the
backs of the hands of the subjects included in an age bracket of 50s to 60s than on those of
the young subjects. It can be presumed that reductive component (H.S) of the hot spring
waters permeated the inside textures of the skins. The data obtained through the present
study provide corroborative support for the generally accepted notion that sulfur spring
water will make the skin lustrous.

Key words : Nozawa spa, Skin elasticity, ORP-pH, Reductive component, Permeability,
Hydrogen sulfide
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1. FUC&IC

IR ORI DOV, RERNERCIHAN L Z BV REZ 0 b O ORI EE: - RIS
MCZR o> TV B DI v, L LIREKOBEILEICEN (ORP ; oxidation-reduction potential) -
pHIED S, MRDOIFHIEICRTH LI EPHLMIENL (RKIWAS, 1998). g, #Hr
i 70 3 TR DR KO 70 AL, EITRTH LA L b %\ ORP fEAY E5 LERAL S
NTWLEEOZ LA CE, MROF 2L LTRESNTE R (KITHS, 1999).

LALADS, BREFRORNLE R EOBMTRRKEZIGERMHL, ZODERRREITR->T
W AR R, HTHBRRIC L o TE—BUIRE & 2B 1T 5 &B25H0E S h, JEBRNIEURE LT,
BRI LOMR T CTHLPRETEL 2/ VIRNPETN TV, ARERICROIRE KDL
RICEEL, EHOBLzMETA2WHEELZ A T2HMAKER->TLES>TWS (KT L,
2005a).

ZI T, EBOBRICROIRKICHEN LEE~NOREEZERT LIEHZTo72. MR E LTI,
INFTHHEML (LLOIXL) OBL LTHLNTEMEBERB LUOENNREEEFT L L S
NABRE R DB 2 R OETE—F P T A - AV A—BRRRE R A HRT S 2 BH RO
FRER 205 e Lz (RIS, 2008).

2. REBAT&E

F LD ICHRERR OWBR B X 09 &IN5 13 O IEFE B0 %K > ORP-pH B4R % M5
L.#EITRCoH DI L2 MR L. #lE e LTHBRARICIZEALAB LT RWE X154 (F
i 20~60 7%AL) 122+ AR (2006 4F 10~12 A) AAE~O A& BRI L, MR A OB
JHANORE AT M (EiER) o ORP-pH BIfRI X OBz M RGSHPE M 24 1 (Cutometer
SEM 575, Courage Khazaka Electronic GmbH, Germany) ZMH\WEZE (RikiEMls X O FoH)
OREHEMER 1 7 HBEICEF 3 ME L KIMA S, 2005b).

3. WRBIUEEZE

3.1 KRE® ORP-pH %

TFRIRR O PR B X 090 ORP-pH BIfR 2 Ml L 758, wWIhdEILR%Z/RL, MEMT
D ORP DEZENPTH o7z (KD, 2008). T4abENGETLZ—I Y Z7O#ITL TRV
SR EFIZE U 2 A KICAR CTEIRETH L Z L &R LT

INETHEE FBEMN) @ ORPpH BARIZOWT, BITROERKBLOEERFH SIS
LICAB LB E® ORP fEIdRi & TR TL, BECLEATLIZLZME L (KT S,
2003). BRI HF ISR O AR5 GRS ) W R % 124K L 72 B> ORP AR T & fEFR 5 2 FEi 2 17 -
7z. Figure L ICZN SO RERT. BEMEOKE O pHIZF TV A ) HERE O EEZ ZF Tk
~55T7 VA ), F 72 ORP i b FHRIC ORP HOR B K DB % Z1F ORPHIFIKT L, &
WAL D) SSHITEITCRMICT 7 L2 2 7 HHE OGN KIS TREEE I o725 00, &
J&® ORP fHIZHE 2K T 3 2 BMABIGETE 72 (KIS, 2008).
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Fig. 1 ORP-pH relationships of skins on flexural sides of forearms measured before and
immediately after immersed forearm in hot spring water (Kawarayu, Ohnami et al., 2008).
Before (a) and after (@) immersed in hot spring water (@ : Kawarayu), respectively.
Before (&) and after (O) immersed in tap water warmed (), respectively.

1 BEKAOHIBRER® TORIBER/DO ORP-pH BfR (KI5, 2008).
i (@ EE), Rika (A) BLU% (@)
god (O), B (&) BLU®% (O).

3.2 KEOHEHM

FIBERE M B X T H O R R RO MBI X 281b %, ZRENEEBRE FIIMEE L CitET
%L, HiBEM T2 7 HE o AR CHBERSMETEmZ R LA (KIS, 2008). —7, Fo
B CIE AT B &3 I L 72, i ORSHEREME T Lz — R & LT, REBRDFKA 541210
JTREAEE L T ATbR -2 &2 s, BRIERSREANRA L, s S R T L
TEMNEEIR T NS, FUEBETHFOFE, mikied & g L BRIz, 2ol
CRBIELREDTF A=V ERIVZIFTVWLIEEZRBLTVS. LAL, ZOFA—VDKEN
FoHE, 1» AR Y =L EEBEBFRUELBPRAKRTH 72205 2 7 AHTIEEINT 24558
Z L7z, Figure 212, 30, 407&f& 50, 60 DU T 7= Hi i e 4 & T T o pfsifh =22
LDRERZ R, PRI 50, 60 oW, HBRMTEK T 23807, FoRTiasEn (p
<005) ZRL, ERICLZEEBORVYBINS. Tabb, LDEWERT, FaikiEi sy
FOHEL, FA=TVDOREVEFIZBW TG 2RO ABRIEA L D EEICH b2 EZ S
N5, A, Rl CREENREEOEENL Y KE L, —7, TFOPTRIBHNEEZER
OREENR LR o7 E 2655,

PRI THOK L7223 ik ix, o) 712 R8540y - RYZFL VK
TH TR 5Kk o ORP-pH BIfR 2 & ITRICY 7 b 872 (KRS, 2008). #ICPERRE B H.S
A2 L CREKINCIRB L2 Z2 505, HS I3MICERE L RMmGEREZmses ()
FE1994) SEAHSNTEY, Thik, ROEITERDAEBICAET L7203 TRL, KEA
F TR E LPURRALIE R AR L M AT OB BT 8 % RIZ L2 b D L HERTE 5.

141



K WS REF

0.5
M forearm back of hand
. 1
— 0.4 1 ns. 0O: 0 month
: Ty | @ : After 1 month
& 1 n.s. B : After 2 months
o 03
:H
"5 =
8 I
G 02 ns.
& 1
3
Q01 T
0 )
30,40s 50, 60s 30, 40s 50, 60s
* p<0.01, n.s.: notsignificant **:p<0.05, ns.: notsignificant

Fig. 2 Changes in viscoelastic modulus of skins on flexural sides of forearms
and backs of hands classified by age bracket (Ohnami et al., 2008).

2 FE (MR CL3BENS LIUFOROHMBERETEDED (KIS, 2008).

4. ¥ & O

PRIRR OPIRE L OGS IEETCR 2R L, 5T O IR & 2T Utk 2 B EKICABTE S
MRERLE ZORITRDOBEANOMEN 22 KIS L Y KO ORP K T M AR S, FH
OFAL PR S feME 2 BIgtc & /2. F72, A X 28 oMtk Z L, wilkEMA <
RIETFTLA—HT, BiiEIE ) HARMRREITMEINT A=V DBRKREVEEZEZLNLTFORT
T 4RSS Nz ZoMImIE 50, 60 TI Y FEFICHN:Z LD Fx—YDKREWV
B R TR 2 8 2 NS 2 RAF 2R O, B CTZORKRNR X =X 4
EARHTH 505, R G-2725 R L% 2 S, s=IeVEE s HS OB E N~ D EDHEN S L7z,
INFET, MERDPENEEET L LEMSVWEIONTELZ. KFETEOMEO—HTIED
RSP TEZEEZONSL. L URE RIS R Em oM E 2 ET 52 205,
BN EDONIZE ST NI TVORKNE DN 1F5. REFHKRICBWTD, e AOF)RIC
FEDPBIN. TRk, SHRIEROFENRRLZ X VAR, HELZDIDICTL20121E, Hriiso
TR TR EOEDMR PR WGE L F - RRENLEL Bb .

E -

AL - BT AMA2 52 CHE I LAEARRRA2EL S CICHEZRAZREOI
EEERAEICEH R L LT ES. FAEREORAETTICHEEE L LT TS, AHREIT)CH
D, #EETHREE D F L7 EBOR A E GRS B RN IE— AR o L E . AR AT
ICH72h, THHED F L7 HARTRBEBEGWZEAT HARMHEEICOE#H AL E T, KAk D
WATAC SRR B A 2 X Lo & LZBRIRRERE OB, 25T RIT VT4 TOH 4
W2 L F 9.
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