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Abstract

Taiwan hot spring has been utilized more than hundred years; however, most of
the use of hot spring only emphasized on tourism and recreation. Other countries
which own the hot springs have broadly utilized this resource in various applications.
Their people have received the health benefits directly from hot springs, and profits
from the by-products, which have facilitated their economic development.

The method of most abroad utilizing hot spring on health promotion is
balneotherapy in combination with other methods such as diet, exercise, and
environment to improve physical and mental health. In contrast, to date in Taiwan no
clinical experiment has supported the effect of hot spring on health promotion. The
facilities and surrounding planning of hot springs are insufficient, and lack of
scientific medicine of balneotherapy. The current study has suggested that in Taiwan
to improve the quality of experimental study is the first priority of utilizing hot spring
on health promotion. Based on the results of those studies balneotherapy is able to be
used on disease prevention, health care, and rehabilitation. Applying hot springs for
respiratory and musculoskeletal systems have higher agreement and better
maneuverability. The dermatology and cosmetology were evaluated having the
development potentials, but requiring more appraisals. However, the digestion,
gynecology, and surgical applications required more clinical evidence and scientific
research to support theirs effects.

The current study has originally constructed hot spring health facilitation
research laboratory. Furthermore, the handbook for promoting the health effect of
balneotherapy has been scratched as a frame of reference for entrepreneurs in Taiwan
hot spring area, which includes the concepts of correct procedures, indications,
contraindications, considerations, and preventions of balneotherapy.

Researches have indicated the overall complementary effects of balneotherapy
on skin. The results of some studies were the reports from long term observation in
the hot spring areas, but not the scientific experimental study. France is the best
reprehensive country of its hot spring cosmetology medicine, and its hot spring
cosmetology medicine products also bring the considerable economic interest for
France.

The study has finished the activeness examining techniques of the hot spring
water ingredient, and established the confirmation standard procedures of examining
the safety and validity of hot spring cosmetic products. In the aspect of cosmetology
product research and development, the study developed the original fluid atomization
and facial mask as the prototypes for early investigation. The evaluation has found hot

spring water has the effects of releasing stress, astringency and decreasing acne.
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The service platform of hot spring industrial technology may divide into four
major platforms operation and management, product research and development,
standardized techniques, and knowledge management. The platform is also able to
integrate the resources from the industry, government, academics, and researches, and
use the industrial strategy alliance and development service team as the execution to
create a friendly environment for industrial promotion, and therefore achieve the ideas
of hot spring industrial long term management and high value.

The study suggested that our country may apply progression planning and
development for each hot spring area, use health promotion and daily health care as
principle to achieve the goal of establishing hot spring rehabilitation and health care
canter

Two symposium were held in early November in the south and north Taiwan.
The symposiums aimed at the guidance and promotion of hot spring development
future focus which is emphasized in our project and hot spring friendly environment
planning, and persons attending the meeting also proposed various suggestions and
opinions. It will create and integrate innovate management models for future hot
spring industrial development, and facilitate this industry to become a high value

industry.
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ERELRABLMAISNS CER IR BRMESLATARAR(T FE 5?§§)
o (AR A%, 2007b) o £ % -Fgﬁ:i BEVE RKA ET e L B A X
pwﬂﬁf%*ﬂﬁhﬁwi“*ﬁ'”%miﬁ%i”*%w%‘%@ﬁ‘
k42 (Bacle et al.,, 1999) - & 2 87 e 574 R ﬁé}}ia CEBF PR R RIpR
A i F 2 (psor1a51s) 32 B =4+ & K & (atopic dermatitis) » H s &£ & i
%4 ¢ #4898 (acne vulgaris) ~ %% (alopecia areata) ~ ff 12 4 & U (contact
dermatitis ) ~ /&% (eczema)~ f ¥ *& (granuloma annulare ) ~ #. & (1chthyos1s
vulgaris ) ~ f)@: (lichen planus ) ~ & i £ % K¢ (lichen sclerosus) ~ %k p 5
(mycosis fungoider ) ~ #% k1% & #53% 7 (necrobiosis lipoidica) ~ & + A (para
psoriasis ) ~ #% A J (pityriasis rubra p11arls)~ 4 % & (pruritus ) ~ JFH # (rosacea) ~
A A g (scleroderma) ~ "piftt A ¥ L (seborrheic dermatitis ) ~ # 42.7% % (chronic
ulcer) ~ ¥ ¢ 2% 7% (urticaria pigmentosa ) ~ ¢ ST (vitiligo ) ™ % 578 JE
( xerosis)(Ghersetich, Freedman, & Lotti, 2000) °
P g At AR ﬁ%§§ﬁﬂ’f’* WHlFE g B SEEY DARF e A
(Sulfur) > #ipt & B (Hydrogen Sulfide) = #rfs @ #g (Sulfates) {rgtps B F A
Koo ZRE AR A RiEE W AR KA ;1534)3 A AE s vk 0 @ R E TR A
’}4“,%}%')?7'94% AR Aot ﬂ;ﬁ WEREFFEASERGERDMESD S
&@’K"%Wk&ﬁiﬁp&géﬁ IR PR S '*Z\Wﬁr/mii?%ﬁé%J
RERAF AVROEAE P o % DIRAEAEFFHAE S TR p TR
BasgL (Ghersetich etal.,, 2001 ) & 3=
(1) &2 75 K 'k (Avéne Thermal Spring Water ) » 3" MR 1475 & -k »
¢ ’;}_*"EJF R engri ~ ) B FuBararek
(2) = F-k%I%E A %% (La Roche Posay Thermal Spring Water ) »
MR E A KR RA L G Y - PR gc‘ﬁ,g? v ert 3L
(3) JikZ E A &%F §% (Vichy Thermal Spa Water ) » >t 145k 275 A -k > 5533
E3 A RS L AR fup d AeniEr
(4) BKE7e7 % W@ @ (Uriage Thermal Spring Water ) » >t & 55 78 i -k >
EER P S N SRR N Y Ry T fg d %r’ﬁi’r’# ;
(5) F A i3 LK -k (Saint-Gervais Thermal Spring Water ) » >+ % 3 (475
Aok BBELFAKEE L2 REG Ty & eniE® o
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HAMMARZ AR e B AKY §F SR T BE A HA K RRZ

EEG IRk B AT EERABEA KR AR RE SR B R

Tod B EMAE T2 P8 miGon TAND L2 RSEY Y 5uf &

ko HEACK A A F A dod 29 i 0 e E K oL L b B LB

%

—

'__'&f'z\ 210 ’ I,{Tq}§m/€§m/ f’?/\ ;ﬂq

kA E R R ﬂ}u§ Mm% 0 Avéne J§ A ¢ oe— 2 e E L F E R S DY
FEZ CEF TP L F Lo FUE e SR R TN
i - A F R § P AR E A Avene B A KB F s LR
R erI@ofr v sk o av Efo AR (Dritants) #r5ldeengd B3 W % - 1%
g ¢ JpPrd] PR 3k 5 F13 (Tumor Necrosis Factor, TNF) 2 = fefeé7ie
EES (Histamine ) % # 7 9!]1'% (Prostaglandins ) 7§z o Avene *§ 7% 3% B &
KE S R A TRA B S mffﬁ BRAK L i 'ilﬁk‘ﬁfrfﬁi G Egiis en
=%~ B ~ #F (Stinging ) frTﬁ?A (T1ghtenmg) 17 i o foF AeiE A
e enip v }E] £ (Wound Healing) # % - # 3 & 4 J 5 Avéne ;§ & 'K it
WA e e de 0 B g w2 R 5L R & 0 ¥ A F L (Atopic
Dermatitis ) =2 & g (Psoriasis) 7 /r%j},% 3% (Sulimovic et al., 2002 ) -

TR FRGIEASEER I EEFREAKY T EAE T
ASILp 4 AR IR T o EP‘»J%;T&?I%%E?}J s T 0 S &
PRBE 2L RENT ERE 2R G O AR HASY 2 HZ
100%32 % FEA K N ZRA K Lg% N3 EREH - §F (V8
FEME~F O OHARL PR L F G o FREEFALS
ok o TR KEF T R A 0 it RLAgﬁ4wL¢§§¢ﬁ
o @ F RS LR FF L FB G o e R Gk d A T
BUeB P REA K 2 R E ol Fs Kt N g it oA R4S 5
BPASAMA R e FRET E Z 0~ L 4F it # a0 (Antioxidant
Activity) » R T B~ AT o Eflwmre i 0 iF* 5 P UVB ez
AR Bpogmfedr® 06 B A2 25 KM oRMEFm T T Hi
Fop d Beni 4 o mdhdc® o BRI AR E 34 UVA e UVB $HA4 F o
feenip o R E m P ME 5 3 2 (Ghersetichetal, 2000) -
MERAGSEEF  KEG 15 11%’3’ BRENE R RER o TR AR R LY
[EIRN A NLIPEY/ - S CF ) 87 k2 g N A I R gle Bl R - S I S
RERPLF W EFOOEEE ITERF T 3 AKE AL B &
BIJE A BBt IR RN ZEP o B R A CRT IR BV R A R o Pk 47
FEOR RRETHP T LI 0 D RE R F 2 fERE
BACkehH e 7O REEET (FONRE ~FR - FL) B AP
1 #cdn % (’*“*féi‘“ %ok ) 2Ry cnp s (X R AR nE L)
% (Ghersetich et al., 2000 ) -
BREF o B IRRIEF e B L BRMEEA KL §F R A D
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éd%ﬁﬁﬁ’ﬂé%%$+‘ihsv?uém%%ﬂ'#Fi@*

( Ghersetich et al., 2000) °

5. FAREBEERE K FREBEZRF KT 100%% %20 E R A E K 3
TRER B ’Tpﬂmr&# MR AE 0 2 RRMFEACKEG 7 RF TR
PR o BRS Gk 2 F R BB R kARG S LA
PEGEAKEG CBREEPF FE4 %ﬁ%°gﬁﬁi“‘ﬁ%§“
B &EEH0n cpHT.1 o g 30arg e ~ B X3 B [ 3238
TP T SR 4 F 5P~ 4K (Ghersetich et al., 2000 ) -

220 2RAKE® 1 BFAXDA
A& L B ﬁ/? ¥ | EmETER '%)’a*’ 7t Eﬁ%ﬁ%&ﬁ

SR AN k oAk Aok

4 4.8 10 1860 2360 1070

49 0.7 2.2 99.6 45.5 29.6

4% 42.7 140 150.6 600 318.7

4 21.2 4.9 12.3 125 35.2

% 5.4 25 357 3500 908

AL 226.7 396 4776.3 402 0.2

PRt @ 14.0 30 - 2862 1745

#pe T 1.4 - - <100 -

& <2 - 172 154 400

Eig <5 6 7 70 <5

& 20 <5 46 160 <5

B A 4 14.4 31.6 47 42 0.2

B E 207 444 5120 11000 | 4297

fh i (B 7.4 6.9 7.0 6.77 7.1

%7 A (mS at207) 0.6 0.9 13.3 31.5 -
T &R : TreAneetal., 1999
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BEAR O B R AAZRY & #Eﬁ;g/g_&f§lﬁ"”“}u§? AR N I Y

73?};%5&;%'13_‘:1\#? éﬁﬂﬁ}%mﬁ“}% 3L iT# » 2 X ;Q’{?}ikjﬂ;%g} ﬂ,\ﬁi‘{gﬂ
BR A REREATEDIL K e foocier > 8 330300 ?}‘k;“ﬁ%iﬁ}%‘ P E_B Fi
» é/ BAEMBRRR 5 PR Rk T RS ARAE

Z_ 4 }*LF‘ mffﬂﬂ K1 %‘&ﬁ?}?fbfx’ U'fq}-.,m_ﬁ\;}'i‘f}liq\ > ¥ A f; R P et

i ‘ag_%"l’ﬂ J'( ‘:_.)L}:Jg .

Fritg e F RUE A it Efro F RO PR REY I RAE
BT BAR5RIE" o WAl o LAk Fend SR AR LA
ES/ S5 & K
gz it &4 (NaCland KCl): B 4rdn % it & 48 A -k (250 mM NaCl {v
SOMKCL) it 7 g it & 5> & B =2 2§ L 245 > (Yusuke et al., 2003 ) -
FrlRRip B A ¥ AR USRNSSR N TR Y
SOU-S H= R = S AR SR S N LN O o el S AN Sy 8 S e
Mt foppeyefs (Cysteine) 2 H A R #A 04 4 2 3 8% (Odintsova
et al.,,1996) > i 3|4+# X (Anti-Inflammatory ) ~ $t i* & F (Keratoplastic )
3 FUk M (Antipuriginous ) s gk o i3 = g% £ (Peeling ) I % o gt ¢k >
Fre ¥ 004ep d F A (Oxygen Radicals) &7 & 02 £ & (Epidermis) & &
T > AAgiv iz guit g AT R &2 HpSs06 - HaSsO6 = 7
Ku‘é’. Aok ? 4 & FipF (Antibacterial ) % #ifi (Antifungal) 0 F] o £ ¥ fr
e mre (T Memory Cells) % & @ $ri]3 {4 4 Interleukin-2 fr
Interferon 4 X 4 F e 2c ; B P ALY ¥ 34 p 8 AL R A I B & b 2 L S -
fimiz e T wre sz a £ 54§ #u3 L iv*  (Lotti & Ghersetich, 1996 ) -
4 D4 RE R A RORER Y - fE % (Adenylate Cyclase) % § — 4 £ & o0
£ d > ¥R RBA R & H PR H!‘]( H i P ( cyclic Adenosine
Monophosphate » CAMP ) B % L5 F ¢ &v s cAMP {rif & ihim e 3 78 5 Fg«,? ’
o iR ke MR A L LAY £ & ch- 42 (Mileuetal, 1954) - #7128
P oesi 2 B OReiR B o (Tsoureli-Nikita et al., 2002 ) o ¢ # ’é‘fi IR
4 5x10°M Gk R T 0 TE U prdl A L R A A hn A §kd
( Polyamines ) & @ ¥ 12 ex &L 2 4 g ik o £+ 2 F B
( Anticarcinogenic ) #c % - . % Jk B cF4E " > ,E_T%‘« R IRGRD g ime o F 2
EIREAD W eV 3 b npme A4 o b g & vz ¥ o4f (Cellular
Calcium ) 4p 3 4 @ i$ & n F gt (Vasodilation) » i@ ¥ 118 i< B > X
EN ? 7 (Akiyama et al., 2000 ) -
R BREM R (pH2~3) 7 742 A ans g &> 3 w2 ;Jl—';‘,_,fﬁz}i;% ,
G «‘Jhgsifméj FHEA (Staphyhcoccus Aureus ) & ¥ 4% % !,‘—. ER T FZED ]
mg/kg > TF UF KL E A K B i (Inoue etal., 1999) « &hic 3 4 4 f§ & 'w
e B A3 0 a0 3 pxd Pl v 24k 2% (Chebassier et al., 2004 )
oo - A AT e A B ER LT EGT AN B
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g Frilimiz 2 £ 2 DNA &= > 8 4 M)ER 2 T 4r¢ i858 DNA & = 2
*2 4 £ (Huber et al., 1998 ) - 7 # /& fm? P glutathione peroxidase 7§ i fix
shff s & 4 > B 5 g V2 U Wtk o Ao RAF IR AL T UG AR
B ohm A&B (UVA 2 UVB) # g &% LI % (Boisnic et al., 2001 ;
Leaute-Labreze et al., 2001 ) -

7.0 F T FonsHPRY PEFORE BT ERPELE e E s |
7 A K FiBac s & W%k (Yamaokaetal., 2004 ) o

8. WFHEB I FHFEBDRREA RN G RER Th2 LR e Fhg Ly
Interleukin 4 97 2% > F 4e ¥ 3 53 Thl £ & w2 0% AL F4sded - 23 3
ERF R (210mg/L) ek iE -k 0 %0 B FREL o g B
[alt/c2y- 0/ NG AR AR (AN AR (S A= K e 354 7k o
( Ghersetich et al., 2001 )

9. FEIGH ALK & F e B a3 e 5§ ¢ B4R s % (Chebassier et
al., 2004)

éﬁﬁi?%@%’gmi?%?*ﬁ e WA ESBEZY > A
";;bﬂ’a o #2007 & }\’f%‘ r, E‘P’)ﬁ a:sbs\’**a‘itﬂ#iﬁvp’“J;iiéﬁ? .
SRR RS 19l BRAFEAHRKREZATFAHFLAE LT Hik7 T FEA
A& CRPD DR ARTE A AL IRM N LB REF L RAIBHER
BERAAFTAGEFAOTAFTRIRBEC Lo FEATRBE? B 1
REDAHAFL LY A g BATRFE S At HELGE SRR A
FA B LA B R G fodE AR R S ENE A A R sy ﬂﬁﬁo
BEAR AR LY L gl SHEATRNY B 5 g R ABE o s B DR R
TR AR PREF TR 23573 L5 e

m;;%&&&#ﬁ%Kpm&*g;mkéwﬁ%ﬁﬁigv
FLEEABRSEELE RS L g gm_ﬁ\/ﬂ\,gﬂfm—?—%ii EoRES o e H
iﬁﬁ:r‘r’&@"?i"ﬁgq’mm-fkk@f‘r'm-f‘i’fﬂ—g}:E”ﬁ'-“-% 5
m o mak L ﬁig‘f;ﬂi ,;\;b% ﬁ,‘ﬁ‘g”]\ m,g:r "?Iﬁ,’ r'/'? /Egiﬁ’xl‘ £ -
fep d & (Hhdn 2 &R 1% 0 2005) ~ dade g 4§ 4 L ehie ¥ fopp o 2

it KT cBEAEF ZFFFARAREORERS > EFA
_J_gf’g,};:r»;f °
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222 HH AR AFREFE AP EESHIEF

B EBfep he R ARG B eI (TR o &R A F H AR
TR R R A FREIZR L IE T 4] 7 (van Tubergen & van der Linden,
2%Doﬁﬁ1 FUZEA Y § He 25 FEAROEFARR - 19 0 @

Rig%??i&pm%°WPﬁpm4 - 4 A&m;&mﬁ&&iﬁ&
*gﬁ fdlpd orilde ol B LG 5 A K &% ) Urbuacanc sk
@m@%ﬂm2%”0&&“%%?%mﬂ%ﬁ%rﬂ44$ﬁw%@$wa
?5W%mﬁkﬁmﬁgm?7wﬁ B~ FIR e R &2 Fog k0 B ¥ i L
ﬁgﬁm%A@ri o H PN FFAFEPN S 0 £ AE S FUERE L
Flleanp oo PRGN A A F ey iR B R R REA K AL g
d A% T (Ghersetich et al., 2000 ) -

ﬁ%*‘ﬁmﬁ@“@@iggﬁ% SR AR 0 H P E R { AR A
FEF RO FRPHI2 R FR A DB R R R ELERR A
Erlrmx fanizaf > { Al ﬂ*ﬂ@&15g§m+méh AP EY B2 A
FFFROFLSEORAPHEAZFHABOFLSSOARE TL G0 BT
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(A)4#_DPPH p ¢ # it 4 P|3# Scavenging of 2,2-diphenyl-1- picryl-hydrazyl
( DPPH - ) assay
(a) = B tube ® 4r » 300 pl ;33 95%¢2 fig 2. F Pk &
w)ﬁ@wﬁ»mmumﬂ%mDWHo
() ¥3 A& 2 RF B30 A4
(d) B 1ml*» 7 &EPREED o
(e) d 8 AT Lk Ak kR R E 517 nm s ki o

FrRATE A Sample 517 nm
(1— P jxl%

Scavengmg effect (% ) = Control 517 nm

Sample 517 nm éfi%ir“$1%ﬁ5 {6 & S17nm e KB o
Control 517 nm : 5 % 4eik Hehblank » A £ 517 nm % £ & o

(B) TEAC %43 i*ic # |3 Scavenging of Radical Cation
2,2-azinobis- (3-ethylbenzothiazolin-6-suphonic acid )( ABTS" )
assay
(a) F FABFFEF Y 4or 15mlend g5k o
(b) %A %[4cx ABTS0.25ml(3cd %27 4c > W EE X 3 -KFE) o
() &:#E ¢ £ 454 » Hy0,025ml £ Peroxidase 0.25 ml e
(d) #3gg @ uptiRL£32]5 -

() BxmxvdeiEr Bl ] pFo

() FR=z3 dgzFd BNy LA54 2 b2 FRERS
0.25 ml -

(g) Vortex 3232 & » 387 F R 10 4~ 45 -

(hy ~1ml B 7 ®RIFEEY o

() o HehsyT ks bk R RRILE 734 nm Sk E o

2L 5 N\
O )f\‘

Scavenging effect ( % ) = (1 — Sample 734 nm jx 100

Control 734 nm
Sample 734 nm : & & r‘%;}r% FHEE 6 ik T34nm ek E o
Control 734 nm : 5 % 4vik Hehblank » Ak £ 734 nm ek sk B o

(C) #r4] liposome *3 H g% it s *

AR F A e e il A3 £ XA d A FpE g
PR E PR A E s A o e - B (Malondialdehyde,
MDA),I} g+ B DNA e if ootk A dEd P ik (Ascorbic
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Acid) #-= B3+ B R~ - B4R > 25 VBEEF kF RAZL ST
Bpd Ao AR d R TR A BT A o s r TBA 4
F i PlH F RP At T 0t L A4 47 (Thiobarbituric Acid Reactive Substances,
TBARS) i & & MDA T3z d » & 4c » chik &7 L frd] g FiEs o R
(TBA)2-MDA Z & ¢ 7% » B¢ € #ux » iRk @ OD535nm » &2 7 v 4
PR lp ek fm (Tl i > R rd| | ot o

2L B o A

Froe Sample 535 nm
Inhibition activity( % ) = 1_Contro| 35 x 100

Sample 535 nm © % & r‘%;}r“f FHFFI S AR S35nm XK E o
Control 535 nm : % % 4vik Hehblank » Ak £ 535 nm ek sk & o

(D) ‘}%“,f NO 5t # Pl

(@) ** 158c g P A wldber 000 ul SRR E BEA R B A E F & Ao »
50 ul 22 100 mM SNP 3 % » g {8 4e » © el 2 % ik B 2. FiRlHE 5
50pl > ™ vortex R & 395 1 0 B 20°CF B 2.5 B o (F - 3
S E R IER S S5SmMSNP )

(b) Z o $REL 7 4 FRIR & UBIRLSE B5 A o

(c) #F BxaFis  3E - grud £ 50pul 4 » 96well ELISA reader
plate ¥ » A& & & 9|4 » 50 ul 2. Griessreagent ¥ 3~ %8 T 5 J& 10
VT

(d) 12 ELISAreader 2. 540 nm i £ fd | H ex k(@ o

Nitric Oxide Scavenging Percentage (%)= (1— & Pl#k & 2540 nm™ 2.k Xk ig /3
v 4P e AS540 nm T 2wk kg ) x100
B. BA-kxaz 2o BHEG
(A) B 45 e R i 76 13 %
(a) ** 1.5mL # & 4.« ¥ (eppendorf) ® ¥ » 7 Ik & 2 X RIE AR 5 o
(b) 4 %|4c » L-Tyrosine & SuL ¢ Tyrosinase ** & it & 3o g ¢ o
(c) ¥ B~ 995 uL 9 L-Tyrosine ¥2 5 pL 2 324 2(—)
(d) £ B~ 995 uL 3 L-Tyrosine ¥2 5 pL 2 324 2(+)
(e) fI* Vortex # H &2 iR £35]5 -
() E37CHEEREHY F - [P
(g) &P 100 uL % >* 96 well plate © -
(h) 2 ELISA reader i ] # 450 nm v sk &
(i) & 250
Inhibition ( % ) =[( Control OD4so— Sample OD4sp)/Control OD4s0]*100%
Sample ODysp © ## r‘%;}r"f FIHES 18 AR K450 nmETp] ek ki
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(B) i [N Fit i i 75 123 2
(a) £EBI6ZJ 2mie 3 63t4ud B 3037TCRAHY 2424 ] pFo
(b) 4vrTE2ZH&E BEEEX 232
() FI* mre 3 R4 Bimbe i (T RIREFF S A T o
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