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The anti—atopic effect of natural carbonated hot spring water on

DNCB-induced NC/Nga mice under different temperature.
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Objectives : The aim of this study is to investigate the effect of natural carbonated hot spring water
(NCHW) on DNCB-induced NC/Nga mice, an atopic dermatitis (AD) model.

Methods :At first, NC/Nga mice were prepared and induced to have atopic lesion on their back skin by
dinitrochlorobenzene (DNCB). They swam for 20 minutes everyday in tanks where the one is filled with 28°C
NCHW, the other is with 25°C carbonated hot spring water and another is with artificial carbonated hot spring
water (ACHW). After 3 weeks, We assessed the skin clinical score and macroscopic appearance, total IgE,
1gG1 levels, WBC differential counting, IFN-Y, IL-4, IL-13, TNF-a production levels and histological changes.

Results : There are meaningful results of improving atopic lesion-state by relieving the count of total IgE,
1gG1 levels, WBC differential counting, IFN-Y, IL-4, IL-13, TNF-a production levels and recovering skin
clinical score in the group with 28°C NCHW in comparison with the other groups.

Conclusions : The NCHW may have potential as an effective treatment for atopic dermatitis.

Key Words : Natural carbonated hot spring water, Atopic dermatitis
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Table.1. The Composition of Natural Carbonated Hot Spring Water

NCHW ACHW
pH 6.28 5.35
Na (mg/L) 46.5 12.0
Ca (mg/L) 177 121
Mg (mg/L) 43.9 10.7
HCOs (mg/L) 809 305
Ho,COs (mg/L) 906.1 2,913
Si (mg/L) 36.5 16.8
F (mg/L) 2.75 0.12
SO4(mg/L) 12.5 34.3
Sr (mg/L) 0.93 0.31

NCHW: Natural carbonated hot spring water.

ACHW: Artificial carbonated hot spring water.
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Fig. 2. Effect of natural carbonated hot spring water on the development of AD-like dorsal skin
lesions in DNCB-treated NC/Nga mice. Representative feature changes in DNCB-induced
skin lesions on the back. The photos were taken 3 weeks after sensitization of each group
of mice (A). The skin clinical scores were evaluated on days 21. Data are presented as
mean+SE (***p<0.001, **p<0.01 and *p<0.05). Control, control group; PC, FK506 treated
positive control group; TW, tap water treated group; ACHW, artificial carbonated hot spring
water treated group, NCHW1, 28°C natural carbonated hot spring water, NCHW2, 25°C
natural carbonated hot spring water.
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Fig. 3. Effect of natural carbonated hot spring water on the histological features of AD-like
dorsal skin lesions in DNCB-treated NC/Nga mice. The photos were taken 3 weeks after
sensitization of each group of mice (A). Control, control group; PC, FK506 treated
positive control group; TW, tap water treated group; ACHW, artificial carbonated hot
spring water treated group, NCHW1, 28°C natural carbonated hot spring water,
NCHW?2, 25°C natural carbonated hot spring water.
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Fig. 4. Serum IgE and IgG1 elevation and development of atopy dermatitis skin lesions-induced in
NC/Nga mice by DNCB. DNCB_Control, control group; DNCB_FK506, treated positive
control group; DNCB_Tap_W, tap water treated group; DNCB_ACS_W, artificial carbonated
hot spring water treated group, DNCB-Tedin_28Do, 28°C natural carbonated hot spring
water, DNCB-Tedin_25Do, 25°C natural carbonated hot spring water.
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Fig. 5. Culture supernatant IL-4 and IFN-y level in splenocytes and serum cytokines level in
NC/Nga mouse by DNCB. DNCB_Control, control group; DNCB_FK506, treated positive
control group; DNCB_Tap_W, tap water treated group; DNCB_ACS_W, artificial carbonated
hot spring water treated group, DNCB-Tedin_28Do, 28°C natural carbonated hot spring
water, DNCB-Tedin_25Do, 25°C natural carbonated hot spring water.
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Fig. 6. Culture supernatant IL-13 and TNF-a level in splenocytes and serum cytokines level
in NC/Nga mouse by DNCB. DNCB_Control, control group; DNCB_FK506, treated
positive control group; DNCB_Tap_W, tap water treated group; DNCB_ACS_W,
artificial carbonated hot spring water treated group, DNCB-Tedin_28Do, 28°C
natural carbonated hot spring water, DNCB-Tedin_25Do, 25°C natural carbonated
hot spring water.
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7. Hematology in NC/Nga mouse. DNCB_Control, control group; DNCB_FK506, treated

positive control group; DNCB_Tap_W, tap water treated group; DNCB_ACS_W, artificial

carbonated hot spring water treated group, DNCB-Tedin_28Do, 28°C natural carbonated

hot spring water, DNCB-Tedin_25Do, 25°C natural carbonated hot spring water.
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