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Effect of DOGO phreatic water containing sulphur on Atopic Dermatitis
in NC/Nga mouse
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Abstract

Objectives : The purpose of this study is to investigate the effects of DOGO phreatic water containing
sulphur on Atopic Dermatitis in NC/Nga mouse,

Methods : We made DOGO phreatic water removed sulphur using Twin Alternating Sulfate Eater, After making
atopic dermatitis caused by sensitizing NC/Nga mouse to DNCB(dinitrochlorobenzene), we made mouse swim in
tanks each filled with distilled water, tap water, DOGO phreatic water(contain sulphur), DOGO phreatic
water(remove sulphur) for 30minutes everyday. 3weeks later, we analyzed skin clinical score, total IgE levels(by
ELISA), WBC differential counting(Neutrophils, Monocytes), absolute cell number of Neutrophil'Gr-1", CCR3 mRNA
expressions(by Real-time PCR), IL-4, IFN-Y production levels(by ELISA), histologic test(by H&E staining, toluidine
blue staining).

Results : The results of making NC/Nga mouse induced atopic dermatitis swim in tanks filled with DOGO

phreatic water(contain sulphur) are as follows.

© 2013 the Society of Korean Medical Ophthalmology & Otolaryngology & Dermatology

This is an Open Access journal distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons org/license/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

36



23] 9] 390 © obEs] 3]

1 NC/Nga mousedll] =3 384 8 Aee] &3t

1. Skin clinical scores were decreased significantly in comparison to control group.

2. Total IgG levels were decreased significantly in comparison to control group.

3. WBC differential counting(Neutrophils, Monocytes) were decreased significantly in c.mparison to

control group.

4, Absolute cell number of Neutrophil'Gr-1" were decreased significantly in comparison to control

group.

~N oW

CCR3 mRNA expressions were decreased significantly in comparison to control group.
. IL4, IFN-Y production levels were decreased significantly in comparison to control group.
. The epithelial tissue thickness, leucocytes infiltration, erythema, edema, excoriation, scaling, mast

cells infiltrations in dorsal skin were decreased in comparison to control group.

Conclusions : These results indicate that DOGO phreatic water(contain sulphur) can be used for helping treat

atopic dermatitis,

Key words : DOGO phreatic water; Sulphur; Atopic Dermatitis; NC/Nga mouse.
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B Ao AMg-E A9k diethyl pyrocarbonate
(DEPC), chloroform, trichloroacetic acid,

isopropanol, Tris-HCl, KCl, MgC2, &7
£3AM(ACK lysis solution), DMEM %ol
dulbecco's phosphate buffered saline(D-PBS),
Sulforhodamin ~ B(SRB),  2-isopropanol,
Sodium dodecyl sulfate(SDS), antibiotics, 3
FAEZ AR rutind} quercetin® SigmaA}
(USA) AF= AHskgler, Fejold ¥ (fetal
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USA) A|l#E, anti-CD3-PE(phycoerythrin),
anti-CD4-FITC(fluorescein  isothiocyanate),
anti-B220-PE, anti-Gr-1-PE, anti-CD8-FITC,
anti-CD3  mAb %% PharmingenA}
(Torreyana, USA) A|¥-S, IL4, IL-5, IFN-7,
IL-13 ELISA kitt BioSource A} (California,
USA) AlF-2, IgE ELISA kite SHIBAYAGI
AK Shlbukawa, Japan) AlE-2, 7]l Lut AJof
o B3 Aok ALgaatt

7]7]% I95%7](d)-8, DWT-1800T, Korea),
2% SF4A(Rotary vaccum  evaporator,
BUCHI B-480, Switzerland), 54 7#Z7]



(freeze dryer, EYELA FDU-540, Japan), CO2
Hj%F7](Forma scientific Co., U.S.A.), YA%
]7](8+93}3}, Korea), plate shaker(Lab-Line,
U.S.A)), spectrophotometer (Shimazue, Japan),
Bio-freezer(Sanyo, Japan), Quantitative Real-
Time PCR(Applied Biosystems, U.S.A)),
ELISA leader(Molecular Devices, U.S.A.),
HPLC(Waters Co, Milford, MA, USA) 52
et
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DG-PW-50;

After, 3 weeks

Fig. 1. Swimming of NC/Nga mouse models caused
atopic dermatitis

CT : 0.4% DNCB + Distilled water swimming

TW : 0.4% DNCB + Tap water swimming

DG-PW : 0.4% DNCB + DOGO phreatic water swimming

DG-PW-SO™ : 0.4% DNCB + DOGO phreatic water sulphur
remove swimming
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Table 1. Primer Sequence

Gene  Primer

Sequence

G3PDH Forward 5" TGAAGCAGGCATCTGAGGG 3'
Reverse 5" CGAAGGTGGAAGAGTGGGAG 3'
OCR3 Forward 5" AGCCTAACCCTGTTGGAGGT 3
Reverse 5" GTGATCGGCITTTCTTGAGC 3
Fotaxin Forward 5" ATGCCCAACAAAGCAGAGAC 3
Reverse 5" TGAGAGAACCAGGGAGCIGT 3
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u ik AN 9] IL-4(BioSource, USA)®} IFN-y
(BioSource, USA)9] 5 &4 ELISAR ZA3}%)
th 7k wellol] WjoFdEY 50 WE EFotaL, 243t
3ot 25T ALojlA WXg & 23] washing 458
Ao 2 A3 TS biotin conjugated anti-IgES 2
I 22 BRI, T 23] A B Ao
2 AlA3F ]2 Avidin-HRP conjugeted antibody
100 48 At 1A7E AoA FA[g F oA
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S 27 ThI(IFN-7), Th2 A|EFRIIL4) FEE
ELISAZ ZA3}9t). olEy] yido] WEH w1
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7Vl =, AlEEAo] Th2 AL|EFRIE FHAA|
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10) 27 24
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Fig. 2. DOGO phreatic water component
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Fig. 3. DOGO phreatic water sulphur remove component
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Fig. 4. Skin clinical score of NC/Nga mouse

Skin clinical score of NC/Nga mouse was evaluated by
referring Yamato's way. The score was shown by adding up
each subsections score. Subsections were divided into
S(erythema /' hemorrhage, diyness /' scarring, excoration /
edema / erosion, lichenification), then each subsections got
scored 0 to 3 following none(0), mild(1), moderate(2), severe(3).
The results represent the mean+SE. Statistically signigicant
value was calculated by compared with control group by
student's T-test(* : p(0.05, * : p<0.01, ** : p(0.001).
DNCB-CT : 0.4% DNCB + Distilled water swimming
DNCB-TW : 0.4% DNCB + Tap water swimming
DNCB-DG-PW : 0.4% DNCB + DOGO phreatic water swimming
DNCB-DG-PW-SO{" : 0.4% DNCB + DOGO phreatic water
sulphur remove swimming
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Fig. 5. Total IgE levels of NC/Nga mouse
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After age of 10, 12 and 15 weeks NC/Nga mice were treated
with swimming in each tanks, total IgE levels were checked
in serum. Total IgE levels were measured by ELISA.

The results represent the mean®SE. Statistically signigicant
value was calculated by compared with control group by
student's T-test(* : p¢0.05, * : p0.01, ** : p<0.001).
DNCB-CT : 0.4% DNCB + Distilled water swimming
DNCB-TW : 0.4% DNCB + Tap water swimming
DNCB-DG-PW : 0.4% DNCB + DOGO phreatic water swimming

DNCB-DG-PW-SO{" : 0.4% DNCB + DOGO phreatic water
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Fig. 6. WBC differential counting(Neutrophils, Monocytes)
of NC/Nga mouse

After NC/Nga mice of each groups were treated with
swimming in each tanks, WBC differential counting
(Neutrophils, Monocytes) were checked in serum,
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The results represent the meantSE. Statistically signigicant
value was calculated by compared with control group by
student's T-test(* : p€0.05, * : p<0.01, ** : p<0.001).
DNCB-CT : 0.4% DNCB + Distilled water swimming
DNCB-TW : 0.4% DNCB + Tap water swimming
DNCB-DG-PW : 0.4% DNCB + DOGO phreatic water swimming
DNCB-DG-PW-SO{* : 0.4% DNCB + DOGO phreatic water
sulphur remove swimming
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NC/Nga mice were sacrificed absolute cell number of Neutrophil'Gr-1" were checked in dorsal skin,
The results represent the mean+S E. Statistically signigicant value was calculated by compared with control group

by student's T-test(* : p<0.05, ** : p<0.01, ** : p{0.001).
DNCB-CT : 0.4% DNCB + Distilled water swimming

DNCB-TW : 0.4% DNCB + Tap water swimming

DNCB-DG-PW : 0.4% DNCB + DOGO phreatic water swimming
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Fig. 8. Eoxatin 2, CCR3 mRNA expression in dorsal

skin of NC/Nga mouse

NC/Nga mice were sacrificed Eoxatin 2, CCR3 mRNA
expressions were checked in dorsal skin, Eoxatin 2, CCR3
mRNA expressions were analyzed by Real-time PCR.

The results represent the meantSE. Statistically signigicant
value was calculated by compared with control group by
student's T-test(* : p€0.05, * : p<0.01, ** : p<0.001).
DNCB-CT : 0.4% DNCB + Distilled water swimming
DNCB-TW : 0.4% DNCB + Tap water swimming
DNCB-DG-PW : 0.4% DNCB + DOGO phreatic water swimming
DNCB-DG-PW-SO, : 0.4% DNCB + DOGO phreatic water
sulphur remove swimming
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Fig. 9. IL-4, IFN-Y production of NC/Nga mouse

NC/Nga mice were sacrificed IL-4, IFN-Y production levels
were checked in spleen cell. 1L-4, IFN-Y production levels
were measured by ELISA,

The results represent the mean®SE. Statistically signigicant
value was calculated by compared with control group by
student's T-test(* : p€0.05, ** : p<0.01, ** : p<0.001).
DNCB-CT : 0.4% DNCB + Distilled water swimming
DNCB-TW : 0.4% DNCB + Tap water swimming
DNCB-DG-PW : 0.4% DNCB + DOGO phreatic water swimming
DNCB-DG-PW-SO{" : 04% DNCB + DOGO phreatic water
sulphur remove swimming
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Fig. 10, Histologic test in dorsal skin of NC/Nga mouse

NC/Nga mice were sacrificed, and dorsal skin were
processed for histology and stained with Hematoxylin-Eosin
& Toluidine Blue.
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