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Health Promotion Using Hot Springs
—Report on Hokkaido—

D*
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Abstract

This paper clarifies the basic characteristics of hot springs in Hokkaido based on the
latest available data, and outlines the conditions around recuperation and health promotion
using hot springs by questionnaires, particularly, regarding the effect on atopic dermatitis
(AD) when using hot springs.

The primary symptoms, signs, and/or diseases reported by the responders, including
plural responses, were neuralgia (34.0%), arthritis (29.8%), cold constitution (22.7%), and also
muscular pain (21.9%) in addition to AD (8.5%), and others.

Health promotion utilizing the public hot spring facilities is available in approximately
30 percent of municipalities in Hokkaido. The projects consisted of health classes (72.2%),
providing bus transport (48.1%), distributing tickets (48.1%) to promote the use of the spa
facilities, but practical projects such as bathing guidance (20.4%), water exercise (11.1%),
muscle training for the elderly (7.4%) were only available at few facilities. Additionally, there
are various athletic facilities (72.0%) and Parks (48.9%) around them. Promotion of health
giving activities combined with hot springs and exercise would be possible.

Besides, we examined the effects of Toyotomi Spa in patients with AD, and those of 3
different hot spring waters in the animal models with AD-like illness, and also those of 27
different hot spring waters on survival of Staphylococcus aureus, one of the possible factors
causing exacerbation with AD. The results provided valuable clues for the patients to
choose suitable hot spring water, and indicated the possibility for more effective medical
treatments and prevention of AD.

Key words : Hot spring in Hokkaido, Health promotion, Atopic dermatitis, Staphylococcus aureus,
Animal models
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EDORARLEICL WH ZIEN L L, TULVF—HoEEo—>oTHSH AD b IEKWEL N
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ZOHHITEERE OB (722%), AN 2 O54T (481%), mEFFHSZEOZAT (481%) 7
EOTBIERE DO 2 EET 2 HEDNL L, ABIRE (204%), AHES) (111%) % EDFE
B RFES D o7z, L L, RS SHER i (720%), 26 (489%) b
W% <, EH) &R A bE o < ) FEOHEI RS N,

T2, BHNEREZHOZHHICE LT, AD #H) B, FHFIOZ WEERRE % i,
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1. L &I

2010 4F 3 ARBUE, Juilid i dimn B, ASF AR 1A, &l aE 2 6, HAREHR
WA 4 (BREEE, 2010), FHAETOABOMREREL 2> TWwab. 1980 LU A T
5 [HHZL MBIL] s (54, 1993) ©b &, EHNZMTHRIPERICE VTR
DORFED A, TRASE D FIEICHY, FEEZTcrd, %, ZHICHAKT, FhoiiE~
WA Ab v, RITIZOHERILARDLREL TN AROARRGELB I VD 5. £z,
IARIZ BT B Eim b R OMERRL RO, FEROBEEMIZZEL <, & b O,
BEAEVZ R 729 IR OWAEN 2R AR S, BFROWMHER A b L AR R 12§ 5 7
EAf Mo bEHENTWS, L Lads, @NERIED & X0, EAEIZB T 5
- BED I BT B iR O HRER 2 ORI ROV TEIA R b S v,

ISR K& TN R DR 720 TR <, 31, BOKIE, KoKz & o
YER, ImBOTER O, i, SE)Z% SR L ) BARGIE) 2 HEEMIZ5] & B LiRD 28k L
LTIASHISGN TS (ORIK, 1999 : BT, 2009). ZAUSRIGHE OB LW & ) B W &
ZAT, RO R & BRI B < BURERR & I EE B OE TR E S R 5.

ARG ST NIR D IERI) BV TR L, 1995 4Dk, FHHEOHPMYMATE T
DIMPN L 2R LEFED Y OFERE, 25T PE—EHE (AD) ~OR)HEZ dul B
55,

2. EREROEXRNLEHE

ZCDITENO T 2R & T ORER IR ORE Z Table 1 1R, BNIZIEH 260 Oiliw i
#2300 DFRA DY, ZOPFROFLHHBUEHR IS L L VERIASFAHEIN TS,

WIZ1979 45 1 A A5 2010 4 4 H T TP CHEM L 7238 1,078 R D /3 HTfi A &2 21T L 72
B LIRS L 7R, pH B X WA ERRIREE (Fig. 1) OB ZR~%.

BB O BE (BEA, 2009) (ZHEWKRBIT 5 &, BRI D% < 407% % 5,
DUF, BRI 21.7%, SRR 104%, RERKFRIER 9.3%, BRI 9.1%, MMM 35%, 1aiht 2.8%
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Table 1 Main hot springs in Hokkaido and the typical water qualities.
®1 BRNOELRBRMEZORRWERE.

Region Area Main water quality Region Area Main water quality
Sapporo Jozankei Cl Obihiro Tokachigawa Simple
and Koganeyu S Nukabira Cl

environs Asarigawa Cl Shikaribetsu lake-side Cl
Sorachi Naganuma Cl Obihiro Simple
Yubari cl Makubétsu Cl, Simple
Kitamura Cl Rushin S
Shintotsugawa Cl, Simple Shikotsuko lake Shikotsuko lake HCO;
Urausu Cl and Marukoma Cl
Ashibetsu S Toyako lake Toyako lake Cl
Wakkanai Wakkanai Cl HCO;
Toyotomi Cl Toya SO,
Asahi Fe Sobetsu Cl
Rishiri CO., Cl Kitayuzawa Simple
Shiretoko Utoro Cl Noboribetsu Noboribetsu Acid, S
Rausu S, Cl Cl
Shari HCO; Karls Simple
Cl Kojyohama Cl
Kiyosato Cl, Simple Niseko Konbu cl
Abashiri lake-side Simple Goshiki Acid. S
Odaito Cl Yumoto S
Teshikaga Yoroushi Cl Niimi SO,
Mashu Simpl.e, Cl Iwanai Iwanai Cl
Kawayu Acid Kamoenai Cl
Nibushi Simple Raiden S0,
Akanko Akanko lake-side Simple Sakazuki SO,
Meakan S Oshima Oshamanbe Cl
Rubeshibe Onneyu Simple peninsula Nigorikawa Cl
Maruseppu Simple Futamata Cl, Rn
Setose Simple Kaminoyu Cl
Taisetsu Asahidake SO Kaitorim.a Cl
Tenninkyo SO, Yunotai cl
Aizankei HCO; Hakodate Yunokawa Cl
Sounkyo Simple, S Yachigashira Cl
Tokachidake |  Tokachidake Acid, SOs Shikabe cl
Shirogane SO, Onuma Simple
Tomuraushi S Esan Acid

L&, BRI, TRRALRFR, BUNRERAE £ 17%, 07%, 04% LhidThRwv. 2Rk b L
WAL R ZFRE S (BRIEA, 2002) THIGTS 2 &, F U A—3LWA 437% 25 b % <, U
T, F MU AR - BeFRKFIRRE 196%, F MY v A—3RLIRIESR 123%, F M) T A
VT A=A T1%, F U 7 AR - BRIRIEIR 5.7%, F MU T A - AN Ty A3
bW - BRI 3.0% %= L e E, BH19MBIC LS. COHETENOERRORELZMT T 5L
ZREHRT T ORI 150 B 2B R 5.

SRUIE 25C K O L5 A% 12.9%, 25C LA | 34°C Al OARIIR A¥10.9%, 34T LI 42C Ko
MR AT 12.2%, 42CLLEOREITMR DY 64.0% % i 5. Z O Ein (33 BRI H 5 & 8 hi5d0s
60.0%, il F AT 20.0%, H IR 23 20.0% %25 5. H1121d 90°C Lol SR 1 iR b E
B OREFRNT, ARNT, JCSENT, IHEEANT, HEMHT, IHOREER, BRI, o BT, R, 3K
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Fig. 1 Frequency distribution of temperature, pH, and total dissolved matter of hot spring waters in
Hokkaido.
WP (C)-Type : Drilling and pumping up (<25C). WP (H)-Type : Drilling and pumping up (225C).
F-Type : Drilling and flowing well. N-Type : Natural flowing well.
1 BRNERRORE, pH, BEVEHREDEES .
WP (C)-Type : B1h#HBK (<25C). WP (H)-Type : E1H#5i%H (=25°C). F-Type : #E5|BE.
N-Type : B EH.

WO, Ao TR oNS, —F, WHICHHT 213nEE2 LEE 3 58
D b 3% BIEAIET 5.

pH 2 75 LI E 85 Riidgg 7 VA V& 6 Uik 75 RO EolR 2% <, % 4372%, 374%
o, LUF, 85 LL D7 VA )M 19.0%, 3 KO 3.3%, 3 UL 6 K55 3.1% &2 1,
T A ) HEOWEA LIRS . pH8 ML E ORI 39.1% % 5, BNIZBWT “EAOE" &
HENBIEBEPIEFITEL VI & L ERICEKRL TS, 20BN HEPH Tl Aohb.

BAEWERRERE (T2AES%2EL) 13 1g/ke Rk 31.1% 250 5. IR EWER
1% 8 g/kg Al DARERYE DI AT 85.9% & Ko % diw, 8 UL 10 g/kg Aiili O F RO R A
33%, 10g/kg D EDOERMORREA11.0% 5% 5. KL NV 3dg/kg # B2 5 EREEOHRR
bEMOKEET, BN, MENA, EdeoiLBl, WEI TR NS,
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3. ERNEREAVLEE

BN O - BEDO G TORAIRDIZ O W TRRZZERHTEL 2L, ZORRIZES
TRAWZENPL W20, R HCREOEEZILET 2 HWT, KHOMBRBEHIITT ~
F— Mg RERL: (WIS, 1997a). HEEAAGBOMGEZRE, PO EFEICHS
PRBEREERDNDEZAZRCTO LW, SHITHEDZEL, &EW 375 FTOlie i 47 ikt i
2T, IR 72 0 AR 100 B2 A LTI L 72, 2o & i, Fin, mRAHO B,
BB, AR, BHERER, 220 o0 oEMOAEL E12HB IO W a7, WAL 2528 Ah
LA b, BEHN TR Z MM L T2 895 A& iiT L 7.

ZORER, —RIEBE LTUTOZ 2oL 1) ZEPBEERTHTFR2ICL L,

Subjective symptom
Neuralgia
Arthritis |

Cold constitution
Muscular pain
Hypertension

Frozen shoulder
Constipation

Gastroenteritis B male
Atopicdermatitis 8 O female
Diabetes B

P 1 1 v

0 50 100 150 200 250 300 350

Number of people
(respondents: 895; multiple responses)

Fig. 2 Main subjective symptoms of persons using hot springs in Hokkaido
with the aim to cure diseases (Uchino et al., 1997a).

2 EEANTERERZFAALTVWIADELBEER (RFS, 1997a).

Table 2 Effect of hot spring water on patients with atopic dermatitis
obtained by questionnaires in Hokkaido (Uchino et al., 1997b).

*® 2 BEADEBRFAICE2 7 MNE—MHEBERBHICHT IR (77—
MAZEICELD) (RNEFS, 1997b).

Medical effect Total Male Female Unknown
Large improvement 16 8 7 1
Improvement 23 1816% 10 12 1
Some improvement 23 12 11 0
No improvement 4 1 3 0
Became worse 0 0 0
Unknown 10 2 8 0

76 33 41 2

(respondents : 76)
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R TIZ 70 PR b £ <, ko 375% & o, LUTF, 6018 275%, 50 £ 13.9% DNET,
50 DL bar etk o# 80% % o7z, 2) MBS TRIGREHEDOEZ L A1 Fig. 2187 X9
AR D % <, LUT, BIENRE, 5 RE, BiAME, RILEE, AR ERE, 72, TLIVE—
HREDO—2THLT FE—1EKER (AD) bHENE W 2R L. 3) MR OFHRR
3Etko 9 F HEEROYEZED . 4) ) DT OEMOAEIDR LD 680% 034 L,
AT 2R D% LD 455% kO T7z. 5) Tofl, FIHMHEER 14 H%720 5 HELADS
KD, BIFBEAMHLTCWS LEDLNS 25 HUEEER7ZAD 6.1% Ho7. FHEREIZIZIZ
EEPABL, BKELTVWDEAHH 30% H o 72,

F7-AD BEHICE o C, WBIIRBEOWYFTE LTHHENLHNE L, 20RFEDFEHSN
TWbZENDE, ZORRIIOWCTEIINT Lz (NS, 1997b). ZOHKR, HERII= 2
T Y ADENID B, 8 EAHEIEROYE 2O/ (Table 2). HEHZ < OAHFIH LT
Wi i B E T O SR, BT OB B X ORI O TR TH o 7%, TORE
&4 F MY ALY - REBOKFRIER, HMRECRB X O MUY A - v Yy ALY
T# o7z, Table 312 AD Tt 2 FIJH L HEIERAKIEICSE Sz Ao 2235, FIHT 2
I I BRI 2 R &, REDTERICHE T 5 X9 M 4o 7.

4. EAOAFRRMEESEAVERESCY

4.1 HEREEOC Y DELE

MR, MIOBERIRE LT Th{, HiliE RO E LR BRROTE, &Sibits
B ES D 08 LTOFEHIKWICHIEES I, HEASBEO [MHEH A 21 #@s)
THIBOTHPIEF N TS, KA, ENOTHNAPA 5 iR &5 iR A bR
HAEED LD IRNICH Y, HIBEROEES DICED LS ITHHAIN TV S22 EET 52 HNT
FEh L7z (NE, 2007 ; NEF - 80, 2008). FAATIE 2005 4F 11 H 2 5 2006 4F 3 HIZ2F, BN
196 HHIAT (4BF) 2 RICRBEEFICE L C7HE, MRAARZCE L TI9HEA, R Z
FL7EES L) 6 HH 2 EIZoWTT v — MlEZ M L 72, BRI 908% Th -7z, T 72,
HE D& - 7= IR AU 289 A, REAHMEEEUE 186 H1TdH - 7.

FREZFA L TWLHHAAIE SR 776% % o7z, TUSRHNE, 1980~2000 4EICEHR L,
T 1990~1995 ‘ED D L o7z, ZD X SpIFid [HEBEROBNERE | 377% 255K b % <,
MEW [EROAK]125%, [AbiffE s g% 11.1%, [55 S EAEFEHE166% 2 & Th-o
72. ZOHMIE Fig 3I1RT X )12, BHERBEOD & [FEFHIGEE ] 609%, [Hillo 4% | 53.3%, [E
] 460% ThHo7z. BFEHENIE [BDE VVy—] BPREDZED, DUF, [B¥E] [KE¥E]
SO E o> TWA, MIBOAEGTIE [EH] IEWEICE L, U, TBEE] RS T#E] %
DN 5. S OMENTH D EHE, [EFREE B L] K85 %2 5o, DT, [
SRR HME LR (VB F—Yar] EhoTwna.

MR AV iR % AT A 9 5 TR IZ 2RO 706% % 5o 7z, FLIREIE 1990~2000 4F 128 L
T b 1995~2000 SEATR b L b o 7z IRV 2 B L7z B [MEROREE] 64.5% 25
%<, LT, [BDLH#iR] 586%, [MEROBES Y 0] 457%, [HROMRE] 387%, [#A
Ak 29.6%, [MEROMAY | 274%, [EROLVZ ) -2 3] 231%, [ERO#HE] 158% O
HE 22 5TV 5.

—7J7, MRk TIRESE | 81.2%, [MEEERRE ] 79.0%, [H ™ F | 538% 7 &0%d - 724, HKHoD
EHIZHAEENS [HEBHEGE] 16.1%, [HRAK T =] 41% 3D %o 7z F 200 H g% )
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Fig. 3 Purpose of acquiring hot spring resources for municipalities in Hokkaido
(Uchino and Aoyanasi, 2008).
3 EASTANIPEREBEEREZIEL B (KE - FM, 2008).

5 1km DINORBICIE [RHEBRG | 720%, [ ] 489% % &23d ), Btk s L Cidil
NOEMZOBTAZYED Y, LCHESNTYS =2 TV 78] 657%, LUF, [#— K-
V51 366%, ZFOfl, HWAOFMHI»E W [F=2A3— 1] 358%, [AF—=H;] 134% bdH - 7-.

BHEDL ) 2D DL FTHELEMBRIZOWTIZ[EELTWA | & DD 253% & o 7205,
ZD% L [HHHI] 766% TH Y, AR TEER [FHEM] 17.0%, [PRIE] 6.4% 7 & i3
O TAhLdrotz Tz, BETRIFATGBRESRET S [TAFHIELEE | 64% 2 [ ABIEH
0.0%, () fErE - k)0 ) FEMPRET 5 [EFEETEE | 43% 7 SH— AR ST
WBD, FTOLH R AMOBREIZITZEAE LT

B, mBEMARROESIZ [HH] 201% T, <13 (8317 ¥ — 7% X OEHEN K]
34.9% R RMA~NO [—#&iE] 145% b L d [&EHEE] 151% Ik > ThIhTwiz, 5%
TEE IR R e S ENKE BT T 2WERESUOL L OHNH OB R, S 2 72,

INF CRRMZEFIH U ES W HEEERT-72282 [H5 ] T 311% b7,
O EIE Fig. 4 \RT £ 918 [MEHREE OB 722%, [ S 2 OEFT] 48.1%, [HREFIHHO
At 46.3% 7 EFVH ZARET 2 720 OHEDSFART, PIUCIE 2 FEHIEEE &N RICTR ORI %
$EFHZ L72HT (Photo 1) d & o7z, —77, FEEM AR [ AEIEE] 204%, [KAPEBHE]111%, [&
MBEBANL == 7] 74% R &3S hh ol TRBEESLCYVD) —F—%F L0 [H
MEOWHERFE ] HIT LA ETbN TV RWVIRIIZH - 7-.

MR 20 L2fiE O D FHEICOW ORI 23 A% L, MEREEERoR 28L %
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Heal th classes

T 0v1dmg bus transport

‘ Distributing tickets

Special events

Bathing guidance

Mussle training for the
elderly

Water exercise Bath tax exemption

Fig. 4 Details of projects for health promotion using hot springs in Hokkaido
(Uchino and Aoyanagi, 2008).

4 ERERZEFIRALLRESCUEROARR (WEF - FH, 2008).

d ﬂ ; . ..-I. .:. -__

Bankei fureai Center Yu-aino Ie Kubonai fureai Center Kimundo no Ie

Photo 1 Simple, inexpensive hot spring facilities in Sobetsu town, Hokkaido
(Uchino and Aoyasgi, 2008).

BHE 1 @ EHEHOMRLBRMERE (R - 5, 2008).
EfHS, EESNBVELE—, B—HLVOER, ARASNBVEZ—, RBADR.

wWhoo, EHTLE, 1) BEEROBVOY, #EESYORL LTEFICEIINTVWS. 2)
FlE OBWOY;, RREOEE 7o T, 3) FRICAIMBORHOY;, Whlrs 2 L TiEH)
RAEIZD 2o TWD, 4) fEHEMIEDT Cl3 BN, EHoRE L, EEge o b, el
DAL SN S, 5) MRBARIC L 2BED ) DB, BEE, F 2130 A OMH,
R FHERK SN D, HETF 5Nz

ARIRACIE, EIREERB Y (2001) OFMETLIHRWENTWL LI, AT OH
ENOBRGSMERL, BEHEFEOZOONMEE, I3 2=r—2a Y ORELREOREE D
B LTWA I ERMERL. Zofl, BEIY A TIZRREOROHFEENRIH SN, A<
DICBET A ERDTIOR LI S Roh. —J, FERRNIET Y ARRT5%720
BN &0 L OBREZFEICET TN L Ho 7.

4.2 EARICETZEEICUDOERE

L ZATHREH VAR DIZHOWT, BFHNIE T v A& o THEIE Lt &4
v, o B (2006) (&, IR OPREE S S NSRRI RIS BIGR D B ESC 1642 WO A o, fEH,
BREERE R, B BRI R WA S 2 ORGRZ FE0 A& x5S, IRIRK O RFERHEE T & M) L
TeWFZERRSL B8 IO W TAEHIi L T 5. ZORE, HRICL DR ERENIITZLLDDIE—2
DL, 325 (552%) 771HE, BHEMBEHLCES W BEA S, RRKZFOLDORRETESS &
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RARTWE, ZOZ LI %R GRS TR ORR & B ICFEAET 5 2 L I13IER IS
HELWZ EEZRLTWS., 20 L) RO, i (2005) (Ea@, OE, Kbk X OHEN%
W26, i (R 2MEREZ O IR EICHF G TE 2 RRPOMEERE LD S5 Ld
AELTWS, lt, e AL S ICESICHET2HERTEE L TORENEREEICL S
FLEEFGE S A DN DB L) 1o 72 (EESS, 2006 LS, 2006).

RO DICE > GRENIEZECTH A, BT (20060 &, EEHIC LY, MEDBERIBIIH S AT
F L, BIRMAED NZBIFE L, BN S, ) RSB T2 & L, #2mE L fefio
THEBET I, CALREHTH RV ERBRRTWS, BNORRIG I ESEE OKDVED 12 H A
SN EEEFE LA T — VI 0D, IR S B Tkm DIICIZ S o EEh i, J#IC
=7 TN TR — FR— VPR bN Tz, TNHDAR—VIZILHEETHREL-Z & T
ANGZbHY, BLARYFOHETOILARICTELZ EH S, EWMBEORES D ICRLMFINS.
—, MRIEAR=Y BOWEIHFNE, FHROFTIHLRL D - 1E ) OYGE, MWL BRI LT,
PR R Z T WA D 5. TR E R L7 <D 2 X ) ZRMIZHED 5 1TILRE
ENRN— 7 TN TR — PRV ERMAGDELELENEENS. $TIC "HOOREIZHS T
FBT LW SME, HIvIEFFTINS FHAGDE, BESCDEERLTVWDIAD
L. L LTS, EEDEL ARV ILIRE TR ENEEEEOFHED LR E,
RELRPEIEINTNS.

Z L OIMHCIEREO D FFEO—BE LT, REZEOMME, e ofHEOLA, HRF)
HRERE~N DN A DT 7 EIRR ORI % e S 2 HEERA TV D, dLHEE TN AT UL,
RIEEANTT R WAD L L, 77 L AOMRD EELFED DL 5TV D, IREOF MR
BEWITZEQOL (AEDH) oA TH LATL Lol BEHS, 2000) bbb, 4%
NEOFHEDOHEP LTINS,

Z LT, RIS 7 7 R, IR, MR COREERDAEINTVwS. HILZH
DAL, DHMEOMEEEZ BT 512, EHICH 53 75 RLEE L S IR 2
EOREZRPEHRERMEL, BEEIRMIICHBTESL L) REEOEZL LN,

=0, BEZI) ANTEENLEFROC DFHELEDLIIZREY) —F =P ROLNLEPZD
L9 B AMIBD TH v, IO OHEIEERRRGE L, FMBIYICHEET 51213 NPO R R A & il
RIEZ 2 EWICHRE T2 2L A WHETH S, MAOHEMER LMWK TE CHLENH L. &
Mo X b Nz AMEFHL, HHFCHRAHEITFFLRTW2IT0H 5.

5. BREBERZAWVE7Z FE—MHEBENORE

Ko7 vr—1HEICEY, AD BEOBRANL L, Lad BIF2HEESE ST 5 ILiEE
JEoEERE (EAXF, Tabled) 21 LT, b b EEFVEWIC L B5HGE RN —H&IC,
AD X, »OADOH LEEHMN RSB E A xR L, BEICRET 252 FERE T2HEETH 5.
ARIEFDNRZT TR L, WAL RS> THES RV, AR TRORETEHLELABNRS.
ZORIEREF 2OV TIZVE RN R HDBL WA, €5 3 PO L B REOEEE ) 7 —1%
BEDETAARSNLT bPYE = E 2B E L, ST LVF—, ET7LLF—0Bc KT
MboThELLEZEZLATWVS (L, 1999 ; JI1E, 1999).

ZOWHPIATOA FAVHA 23R L U723l TR E 551370, BRI AR WIS e
HBHVIEE L ORBFEEITAA SN TS (R, 1994 ; #HE, 1996). L2 L, EWELEEED,
INSHEHL ETTOMMERETHY, 7 MMM REEEEICHEL D %2 FTILEE-S>ThW.
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Table 4 Typical water quality data of Toyotomi Spa water
(Uchino et al., 2003).

x4 EERFOHBNERYE (Uchino et al., 2003).

Component mg/kg mval%
Cation
Na* 4,652 97.12
K" 235 0.29
Mg* 18.6 0.73
Ca™ 438 1.05
Anion
Cl- 5919 78.70
SO#~ 0.0 0.00
HCO;™ 2,749 21.23
H.SiO; 255
HBO:. 466.8

pH : 74, Temp.: 41.0TC.
Total dissolved matter (excluding gaseous substances) : 13.83 g/kg.
Chemical type : Bicarbonated salt springs (containing oil).

T2l 2 O RIREIC OV TE, REREMEOR TIELd L HoeiHiidftsohTuzny
I)ITH%.

=77, WHHIB VT AD ICRA T 04 FAlZ% EOEWFGIIRAD D 5 L OR#ENr S, 77>
A, NA VACHER R TIE& 4 R E, WRIES T Tw s (B, 1995, 1996). %7z
T AD IS 2 I EOR BRI 2 Wd 2% 5 (ARH S, 1995, 1999).

5.1 kE MICKZEEM

AL TEAE DA O EGRYE AD B3 2 #1210 2 v, SEH» Sk S NiREKIZ 1y
M, HHAR LGBV THRE L
72 (RIS, 1998). AWEMHE4 BT,
BHoWE, 1TH3ME, 1REICDE/H 757,
ZWoOYA, 1TH1H, 1MIZ2&EH 304 T
Hol:. FABREILZHCTORERE
LIRIZR U TH o 72 ZORE, BT,
BERAE O 2 R B RO ER IE LDH
fili, W CTHLEFDTA VI UYL L3, 4, 54
WS 2R F, IgE fii, CD4 Bl e %%
B LU CD4/CD8 e & o M S s S I FR AL
b IEFAEH MA~ET 2 450 & 5L 7.

B S I B E EEEI B R TR
REPRD 720, WEOEERFEREEREZLE  Photo2 An accommodation of Toyoyomi machi

H O SRREFT T84E | (Photo 2) 12 “Yukaijyuku” for the exclusive use by chronic
skin disease patients.

RURHEL, BRERANDCEY =T gy ) gupmeesEEROREN - MEARE
WA e AA BT 64 (ADA K, B EEET BT
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PERZHE 2 40) OB RO W THIRFHFAWICHET L7z (Uchino ef al., 2003). ZO#5%, 2RI
FIERERDYHEE (Photo 3, 4) %78, AD TREZADFE L < @Ik LDH i, Mk
X O IgE B IAMC %A L, I LDH i, MFMEEREUCE > TIXIEHML NV E TR T T 5
By o7 (Fig.5). F72, MEINEIRICHED2EE T Py RS (3 7H) 3 EgRIs L, 4<

before after (12 days)

Photo 3 Human atopic dermatitis case.
Stayed in Toyotomi machi “Yukaijyuku”, for the exclusive use by chronic
skin disease patients for a long time, tried balneotherapy for longer periods
at Toyotomi spa fureai center. Before balneotherapy, scratch marks,
lichinization, erythema. After 12 days of balneotherapy, erythema less
common and saturation and scratch marks almost disappeared.
BH 3 7 ME—MHEBRXO—IES.
WY o> 12k B W e A R B O R PR AR AT [ iaE ] ICRIETE L, SER
MEANDH VL VI =T EEE R A, BREEER, BIER, TELEm,
A A5 BREE 12 A%, {IBTIEHERL, RELBERIGIFFHEXL -

before

after (8days)

after (16days)

Photo 4 Human psoriasis case.

Tried balneotherapy under the same conditions as with atopic dermatitis. Before

balneotherapy, red plague with white scales. After 8 days of balneotherapy, red

plague and white scales had largely disappeared. After 16 days of balneotherapy,

skin nearly fully recovered with white mild depigmentation.

BE 4 ZEO—IEH.

7 ME—MEEHROYGE LR UsM ik ilal. BREEN, BeDBE%
HoflMhAA#Oh-, BRREESHE AHMEBEEIH,LAVUEEXRL, BEREE 16
A%, BBOBVERHKXEZRUEAL .
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Fig. b Effect of balneotherapy on serum LDH levels, number of eosinophils, and total
serum IgE levels in the six chronic skin disease patients (Uchino et al., 2003).
O, [, &, v ; Atopic dermatitis patients, @, B : Psoriasis patients.
LDH : lactate dehydrogenase.
Use of the hot springs : 2~4 times a day. Bathing duration : 5~120min per visit.
Bathing temperature : nearly conditioned to 39C.

5 BMEEAREERE 6 ZOBRREEMZ TOME LDH &, BB S L UM% IgE &
(Uchino et al., 2003).
O, O, &, v, Z7hE—HEEXEE, @, B ZEEE, LDH : LB KRER.
BROFA:1H 2~4H. AAEE1E5~1208. ChSIEBEOETAKEZ(ELS.
NBBE : (21T 39°CICERER.

Bl g whldd o7z, —F, AD ORIRE U7 MR o BE TN T I LDH i,
TR IR B & OV TgE fEIZ VIR IERMHLANVIZH D, ETHI &ML SN eh o7z,

5.2 AD EFILEMIC & BEHE

AD xS 2 IR EHEE ORI T B I121E, W QMRS O NI RE IR hliik 2 L ISR
BdHY, v AD & X PEREZRTETVEN (Photo 5) Z#HWTHGT L. F37EBRO
JERER e St 2 N 2 72 (AikE - ¥, 2002) %, 1% AR4EH 2 Il NC/Nga (Matsuda et al., 1997)
HiPE~ 7 2R EOR L 2 EHAOMRRAK (AR F M)y A—38b - REBKEER, BR Bk
—EH—T NI = A—TRERIE IR, CH o W IR) &SI E L, BEER G IgE il
DA% B L 72 (Ichihashi et al, 2003). ZOFEH, A R TIE B & & I LIEIROZEALAE L,
B L 2wl b o7z, BRTIIEEEROYEALIBIGE D S R BERFTA SN, 11 PLrf 8T
PTIFEP L7228, WPIEIG 2 HHIZ 2 IEABIE L7z, C R CIIBMEEROEEE IV L7 &
72 A L B R CIEEEALHEE & el LMy [gE o EAPEE (p<0.05) (2#Hl &7 (Fig. 6). i
RORREIEER L7z L) IR Z ETRRIICBIT28REEHN L LTEZLNTVSD, Lok
RIZREDOHADENI L > THRRBICEDNH D I L 2R LTV 5.

WIHENIRR KO 3§ 5 7280, BIET LNV CTOMEE 2R AT, R, EEEEZREL
72NC/Nga ¥ 7 ADY Y RERIZBIT BT~ A 707 LA ZIT, ZOSBEZ BRI
L7z (S, 2004). 2L T, THoOBEFREOHN S RIBREIC L ) HEWHLRLH 2R L7
AL A N L 2P (FA) ACHICEE L Twa 3 0IEH L, o OB 2 E RIS L
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NC/Nga NCN24

Photo 5 Animal model, mice, for symptoms similar to Human atopic dermatitis.
NC/Nga mouse : when kept conventionally, bleeding from the head, neck,
and ear etc., displays itching, rise in serum IgE levels accompanied with
aging occurs from the age of 8 weeks (Matsuda et al., 1997).

NCN24 mouse : Hairless mouse newly developed from the NC/Nga mouse.
Skin symptoms, immunohistological characteristic etc. were similar to the
NC/Nga mouse (Takada et al., 2008).

BEE 5 bbAD EHERILAERERTETIVEY.
NC/Nga v R EBEORET CHB Y 5 &, |6, T8, BENSEH»5OHMm, &
FETEIOM, 8BRMELVINEIcEEOLEREENRS5N S (Matsuda et al., 1997).
NCN24 Y9 R :NC/Nga ¥ I AP STEICBHRENABEENDTI R, ZORBEER
PrEEgFN A Sk 13 NC/Nga ¥ R £IFIFFL (Takada et al., 2008).

T, EIREKDOREZ TR GEIS, 2008 5 2011). BLA + L AB# CTld NC/Nga v~ A% JH
W, A ¥ T FF A4 ~ metallothionein (MT)-1, MT-II, A—/8—% ¥ ¥ F Y A A ¥ — ¥ superoxide
dismutase, ## ¥ 7 —+ catalase BX N7 V& FF )t F ¥ ¥ — ¥ cellular glutathione perox-
idase Dl 5 DOBIR T &R L L7z, FA AHBIE TIZ NCN24 =7 X (Takada et al., 2008) % H
W, 8K & ¥ ~ 737 fatty acid binding protein 7 (Fabp7), 79 % KV BES-V RF I 7 —F
arachidonate 5-lipoxygenase 15 (Alox15), 7 ¥ Vil # A 74 T A 7 F — ¥ acyl-CoA thioesterase 6
BLou A a bty C4EHEE% leukotriene C4 synthase (LtcdS) DFF4 D D%IEICEBRT %
BET2Z20OMEE Uiz, RKIIEERICL 0L, HiEdEBICHETZ ZoRE B
MU ABGEEIRF T, BRI L A R T MT-1 o532 (p<0.05) Eh, BRTHI
MT-T OFEBEAH (p<0.05) L7z (Table 5). —J, FA RSBEEERT T, ZARAKBIH
L A R T Fabp7, Aloxl15 3 & U LtcdS OFBUTHEAZA T2 AT OMEMEZ /R Lz, T3
EDOBETHRBAEAMRLZLICLD, REBOMEFMEZITZ2WEELREL TS, /2
NCN24 = 7 ZZEE O 72D K FREROBILE, KNG ORI B X CRIMAES T, KF A2 7 &G
[gEfHO B TRWHMA A b, EEREICHT 5RO L T 5 L THOTHHATH 72
FHS, 2010 : TEAT S, 2010).

5.3 BBJTFNIVHEOHERICRIITENRRKOIZE

AD OFHE - BALRFE LT, &£, ¥=, NI AF A, MK, AMLVA, HE FHREDS
LN TnwD, hTh T FYERR (8 7 8) Staphylococcus aureus 1 AD B O J7 8 i
W TEFICMIBE N (Leyden and Marples, 1974 ; Dahl, 1983), 7% B 13 KR HREH~DE
BERPEWEENE. Lad, TORPEETEINLDOPD M F Y VIZA—S—HEEIFTh, @
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Fig. 6 Changes in serum IgE levels in NC/Nga mice by different hot spring water

treatments (Ichihashi et al., 2003).
Treatments : the NC/Nga mice sprayed with spring and distilled waters two times
a day during one month, from the age of 12 weeks, every day. Room conditions
for mouse maintenance and experiments : room temperature 24+2C. Waters
used in experiments : kept at room temperature from the day before experiment.

6 ELPERKMNIEBIZES NC/Nga v ADIMiE IgE {ENZEEL (Ichihashi et al., 2003).
WIB:NC/Ng v RICEITBRKEZREKE 12875, 1 »AE 1 H 20, BEERL .
YTYREET c EBRT TR, 24+2°C. ERICFEALEK: YO IRET - ERETCEERO
B H b 5 1R1E.

HEDZ Lo THMBEAEELLS N, AD OELRFICh>TwbEEZHNTWAS (Ring ef dl.,
1992).

CITRIOWTHICKHT2IMBAKOBELZMRL720, WHIHEDOD 5N 275 BT DR
KA, FEER AD Z0BEICHEN D B L s sEEEK BREEREEZJHE LTHR
L7z (NEFS, 1999).

ZORR, Fig. 7TI1RT X912 pH30 KB R T, WAaEEOLDICERR L, HTHIC
o UCHE LR, ABFIHEHNZRO 7, — B IR 2 P850 2 22k <Al
SNTWAA, KEDEFIZOWTHERAKD pH A ki TEENOELEMICEG LTVWEI L E
AELTWA. Lo L, pH6.6~76 OHGERINT, FHRAHEH, mlirolmKkTd, &k
BOAEFMHRIRZBD. INS5ORBKIEA ¥ R YBEHED 630~1360mg/kg & o TE
V. F IR VAR, AFWEER 2 RO B E LN ORREKD, X R RE RN
£ %440 B LU 415mg/kg & B\, R ERIZMERD HIRM 2 HEER L LT, Al 5 2%, RIS
Hebh, WRKIZEA2HETHOEFTIHIZH, ZOREVPHGS LWL L EINE. 4B,
St BRI 72 3B TSR YE O BRI O AR, AFHEMEH %R0 7.

I b, AD BEDPEREZENT Z2BICHELTHIr 2525 LS, BREKSREICE -
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Table 5 Changes in skin symptoms, serum IgE levels, and gene (MT-I, MT-II) expression
levels related to oxidative stress in NC/Nga mice by different hot spring water treatments.

x5 BEOoFBRKULIEBIZKS NC/Nga v XADOKEER, & IgE & B{EX ML XICEE
EUEEEF MT-I, MT-1I) RHEEOZEAL.

Control A : Bicarbonated B : Acid alum C : Sulphur
salt springs vitriol springs springs

Number 5 5 4 5
Time (weeks) 29 29 29 29
Hemorrhage level” 0.34+0.35 —0.64 +0.49* -013+094 0.28 +0.46
Crusting level” -040=0.55 —1.60=+0.82* -013+1.18 -050=+045
IgE ratio” 094+0.14 0.71+0.32* 0.96 =047 1.08 £0.36
MT-I 1.00£0.75 053027 248+1.58 0.70£0.49
MT-II 1.00 £0.68 210287 7.62+5.60 1.94+£1.96

Treatments : the NC/Nga mice sprayed with spring and distilled waters once in two days
during two and half months, from the age of 18 weeks.

* : significantly different, p<0.05. 1) : score at 29 weeks old—score at 18 weeks old. 2) : IgE
level at 29 weeks old/IgE level at 18 weeks old.

Room conditions for mouse maintenance and experiments : room temperature 24 +2C. Waters used
in experiments : kept at room temperature from the day before experiment. MT : metallothionein.
JLE : NC/Nga = 7 ARG K & 280K % 18 kA S, 2» A2 HIZ 1 g% L 72,
*LAREZE p<005. 1) 29 EEEREO A 37— 18 HisKED 2 a7, 2) 29 kO IgE /18
O 1gE fil.

U ASE - FIERE B, 242 C. FEBIMM LK v AEE - ERECKERONH
POHRAE. MT ¥y aFF 44 >,

TIZ AD OB FRIICD T ICHHTE 2 2 L 2R LT 5

6. &H Y I

HHEIZIE N &b ) ZHE RIS H. 4, AD TRE 2GR 257285 A

BATRSZ VALY RIZGEHINL DO, ﬁﬁ%’< &, RYRRENEV, LVJ‘%)J?(EH%)
BORKRRIMRTH L. TNENOHWITISLE, AFICE - 2R RMR I E R L AL R LT
AHLIELRYBRILTHE.

—J, WHWMBAE:EY 545 H, WEEROBWELLERDORK % L2 X o THZED#ED 51
72RO EIR & R PR EMIEL, ) =2 — T V2R Twa, st iR 533
Tkl B2 72 o TR OEFIML, BB O, REIRERS 2R, faa s, P
DL, EEERFIORLE L % ESBROBEZHITH LT LR v, Z2oRP, RREZE
M L7AEHED < ) %2 X D RRMISHED 5 I3 IR 72T T% <, I L o &R EE) jiik 2> 5RO
H, HMECIRYEE OBLE R EHIROENEICH o 72BN R VAT AR BRT HLENDH L. £/
it & D < DIZH T 2R H PN R T — 7 OFERM D BRRD LN TWB. Gk, iR 2 EE
TAHEELZNTTh L, RERALBAR R WL 2 &N B o T, R ETEH L2ES ) &
ITEERD—2 & LTHRE &N 5 2 L 2 HIfFd 5.

AWEEHEDDLIZHD, FRIAE, WRANZEOT 4, 75 CIZHITAN OBRHERIZIZZ KR
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Fig. 7 Influence of different hot spring waters in Hokkaido on survival of
Staphylococcus aureus strain A and strain B (Uchino et al., 1999).
The Viability of Staphylococcus aureus were examined by incubating in
spring and control waters for 24 hr at 37C.
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HET NIVREOEFENIZRRK EXFBAKIC 37CT 24 BEEE L THAL.

%5 T ERTEW.. ZZIELT, mOBEMERLET.

5| A3k

BT EEphaE (2009) @ R & AERE, 203 p., EIEE MG, WL

HOIER, JOlbEE, WIPSRE (2008) ¢ BIATIHEB A REE L L 72 IIR K OB REFHG O A —T T
VLR ERETNVEYZ HVT. —58 61 b HARRE S RSWHESE, p 1L

HAIEAY, TEA—Z, WNEFRSSRE, ISR, AR (2011) BT P —MEFRET VY
AN DI IK O 52— TR ALK ORI 2840 & IRITRACH B (5~ 08— 5564
bl HARTRR B S R EHEHERE, p. 77

TR, WEPSGE, WA, dulEE], EEdi e (2010) ¢ BT Y —HREEET VY
ANDREIRISHR T BIRRAK DR, 45 63 Il H AR B AR KEHHERE, p. o7

Dahl, M.V. (1983) : Staphvlococcus aureus and atopic dermatitis. Arch. Dermatol., 119, 840-846.

g O(1996) @ REFEE—ZF0IUR & MES, SHEBE [ 7 =M KEFE—mI o b
Yy 7 A, pp.178-188, JEumlEs Ak, WL
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