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Suppression of Spontaneous Dermatitis in Nc/Nga Atopic Model by
Gamipaidok-san, a Traditional Herbal Medicine

Ga Hyun Jin, Mi Rim Jin, Jeung Mok Choi', Mi Young Yun, Dong Hee Kim*

Department of Pathology, College of Oriental Medicine, Daejeon University 1.Mortuary science, Daejeon Health science College

Atopic dermitiis(AD) is a chronic inflammatory skin disease, which requires safe and effective medicinal therapy.
Over production of Th2 cytokines and chemokines as well as IgE, which are mediated by highly activated immune
cells, have been considered as pathologic factors in this disease. We found that Gamipaidok-san(GPDS), which is a
traditional herbal medicine clinically prescribing for atopic dermitis patients in the hospital, has suppressive effects on
the development of DNCB induced dermatitis in Nc¢/Nga atopic model. Oral administration of GPDS at the
concentration of 250 mg/Kg for 12 weeks significantly suppressed the clinical severity of the dermatitis including
pruities, edema, eczematous and dryness. Histological examination revealed that thickness of dermis and epidermis
were considerably reduced, and the number of infiltrated inflammatory immune cells including mast cells, CCR3+, and
CD4+ T cells were decreased in the affected skin and ear, and consistantly, the number of CD3+/CCR3+ cells in
lymph nodes were decreased. The levels of Th2 cytokines produced by activated splenocyte from atopic mice were
also down-regulated by GPDS. Furthermore, the serum levels of IgE were considerably reduced, which accompanied
by a decrease in the number of B220+IgE+ B cells in the lymph nodes. Taken together, these results suggested that
oral administration of GPDS, a traditional herbal medicine, has suppressive effects on atopic dermitis of Nc/Nga mouse
by the modulation of the immune system, therefore GPDS has potential as a natural therapeutic for treatment of atopic
dermatitis.
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2 Adaol  AFEE AJ9¥S  Therapeutic  trial  of
(DNCB), 3-4,5-dimethyl-thiazol-2,

5-carboxymethoxyphenyl-2, 4-sulfophenyl-2H-tetrazolim (MTS),

dinitrochlorobenzene

complete adjuvent, chloroform, collagenase, trichloroacetic acid,
trypsin-EDTA, SRB, acetic acid, tris-base, aceton, olive oil,
DNase-1, dNTPs, RNase inhibitor, tris-HCL,
misopropanol, RPMI-1640 Bk, isopropanol,
paraformaldehyde, AT &FEN (RBC lysis solution),

ethidium bromide (EtBr), citrate buffer, dulbecco’s phosphate

ethanol,

buffered saline (D-PBS), formaldehyde, lamide, magnesium

chloride (MgCly)+= SigmaAl (US.A) AEZE AMSsI® 2, LB
oF8H (fetal bovine serum, FBS)2 HycloneAl (US.A.) MES,
anti-CD3-PE (phycoerythrin), anti-CD19-FITC, anti-CD4-FITC
{fluorescein isothiocyanate), anti-IgE-FITC anti-B220-PE, rat
anti-mouse CD4 mAb, rat anti-mouse CCR3 mAb (53-6.7;
Becton Dickinson, Mountain View, CA), LSAB kit (ScyTek,
US.A), PE-conjugated goat anti-rat IgG (PharMingen, U.S.A),
Tris-buffered saline, Tween 20 (TBST; Dako, Carpinteria, CA)<}
RNasex- PharmingenAl (US.A) HMEE AMREIG M, 718
gk A2 5 Aloke ARSSIA

Table 1. Herb composition of GPDS
Ez‘ﬂ% FEZ il
Schizonepetae herba
Ledebouriellae radix
Notopterygil rhizoma
Bupleuri radix
Peucedani radix
Aurantil fructus
Platycod radix
Cnidil thizoma
Foria
Menthae herba
Cimicifugae rhizoma
Cicadae periostracum
Sophorae radix
Glyeyrrhizae radix
Lonicerae flos
Saururi herba seu rhizoma
Houttuyniae herba
Ulmus devidiana
Puerariae radix
Aurantii immaturus fructus
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3) 7171

2 Agdl 8" JIVle g€8FE7] (S, Korea),
Microwave oven (LG, Korea), rotary vaccum evaporator,
vaccum pump (Biichi B-480, Switzerland), freeze dryer (EYELA
FDU-540, Japan), CO: incubator (Forma scientific Co., US.A),
clean bench (Vision scientific Co., Korea), autoclave (Sanyo,
Japan), micro-pipet (Gilson, Co., France), water bath (Vision
scientific Co., Korea), vortex mixer (Vision scientific Co,,
Korea), spectrophotometer (Shimazue, Japan), centrifuge
(Sigma, US.A), deep-freezer (Sanyo, Japan), thermocycler
system (MWG Biotech., Germany), ice-maker (Vision scientific
Co., Korea), homogenizer (OMNI, US.A), plate shaker
(Lab-Line, US.A), flow cytometer, ELISA reader (Molecular
Devices, U.S.A.), Applied Biosystems 7500 Fast Real-Time PCR
system (Applied Biosystems, US.A), ZLUXIHDH (contrast

fluoroseince microscope, Nikon, Japan)52 AFS5IA
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GPDS 28 &&oll 27t 74> 2,000 mE 7Islo] €& £&
7lollAl 3A17F &SI I AE EQ] HH5iH, ol AL &
EAE] (Rotary evaporator, BUCHI B-480, Switzerland) £ & =23}
At EFENE k] 82 HAE7] (Freeze dryer, EYELA
FDU-540, Japan)E O|83l0] & X3 208 g2 WE BB
(-80C)sHHA HGst sE2
2) AEEY &5F
(1) Mouse Lung Fibroblast cells (mLFCs) B}QF

BALB/c 4%9] ¥ £A1E cool D-PBSE 33} AATH & &
2 x7to g Aotdl th, conical tube (15md)o} W] 1,400 rpm
ollA] 527} A2 5199r). Tubeo] TH] DMEM {containing
collagenase A (5 mg/m¢, BM, Indianapoilis, IN, US.A)S}
DNase type I(0.15 mg/mé¢, Sigma), antibiotics(penicillinm 104
U/ mf, streptomycin 10 mg/mé, amphoterlcm B 25 pg/mi)}E &
a1 37C CO; uir]olAg 2/\]7P S0 i & 0.5%
trypsin-0.2% EDTAZE H7}5l 30& 71]5—.\— HISFBIATE nlt
% D-PBSZ <F 23] 1,500 rpmoilA] 4 EZISH £ DMEM-10%
FBSollA] 157U S0t wisidict. 157 = 0
EDTAE mLFC MEZZ B2t & DMEM-5% FBS mjetaio] 10°
cells/mt =5 Z 96 well plated] EF3I L

(2) SRB assay
NE =4 25 2P SRB assay¥ S OF7h Haslol 4§

5% trypsin-0.2%

ofl AFRBIYCE. mLFCs M XEE 37T, 5% CO: siE7|olA] 14]7F
S = GPDS 258 (HE % 400 xg/me, 200 pg/me, 100
pg/m, 50 pg/ml, 10 ug/ml, 1 pg/ml)S 484171 &QF Aeisirt.
Y E5 Fol YA M| L QMIAE8HO T 23] A5}
it Zt wellol) 50% TCA (trichloroacetic acid)& 50 utE 716}
T 1AIZE EOH 4TA] WAIGIGILE 018 THI E54E 53] A4
5l T2 well plateZ &7] Folx AXBIGICE o17io] SRB
0.4%/1% acetic acid) N 100 pb/well& 71512 A20lA] 30

i

P

—_—

271 GA5ATE 812 0.1% acetic acid SH O 52 oF 453] A
3} £hS 2] ZolA AXENL 10 mM Tris BaseE 100 4
/well2 S81A1ZC) O] plateg plate shaker (Lab-Line, US.A.)

ollA] 3.5 speedE 587} shakingd}d, ELISA reader (Molecular
devices, US.A)) 540 moljA EETEE E£H3I%

3) T8 7k ¥ AR Hel

. 8 Fgo] ¥ NC/Nga 4%19] 5 BE 7W6IA AMET
ME7F BUH 3829 mlA] 4A7 A REEE 2417 SA16}

mlm
& e 12 ot 32 o

r}. 221 1% DNCB 8% (o} E:28]H 2.2 =3:1) 200

2olo] EESI9T, 4 F, 1 o 2-3 HA 0.2% DNCB &
150 E & 2E9lo TRZol¥ct o1& A 55 Azl¢ tig w7
o] ZE3] FelEo] § 29 7}»17} BE YA, o] B¢

= #E0] 4351%H DNCB Az

A =
grre %*10}9

DNCB= 8F2E] 12718 T 2510 02 S w7 1,
ZZo)= WeAE4E, U8 Tols GPDSE 250 mg/Kgdl &
T RF BFolA 20F7R) FT FoAsIAn ok Al 4F
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OlEnlY TR HIEOE AIBEE A S0 BIiY
g olgsiart. |¢r By } AE th29 W dEg 4
B71s d49 & e LENRIch ¥t gES &9
(erythema), 7\e4 &3 7 _L]—‘?— (Pruritus & Dry Skin), 2&3}
&% (Edema & escoriation), Z!F-E (Erosion), 712]11 ERAISH
(Lichenification)Z L}53I}. 0] ZH210) S22 Q1S (0) <t (1)

i

5% () 48 302 AHSIACE YH O DNCBE ol &
3 IRES ST AP, oF 13T WRHo| HLxd) &
Bk BRSIL U
5) £ ZA}

A% ET Zo), 9% A BRE, 5% BRE0 ¥E, U

HE wotfo] 10% para- formaldehydeoliA] 2 hr. S¢Qt LA 6}
ot O ARG TRHCE EUWEKI, Sum RES FAZE
block TIERCE ZTZE BE2 @582 AO7]E= epidermis,
dermis, keratinocytes, neutrophils/ eosinophil 1 @] T}& A=
o} BE & AlHEEH= hematoxyline /eosin (H&E) @401} H]ThA|
FE (mast cells)E PG toluidine P E AJHBIATE T3}
& ZAIGEM (immuno histochemical stainins)2 447|¢F 819} 2
0] blockg THE 1, o710l rat anti-mouse CD4 mAb (RM4-5;
PharMingen, San Diego, CA), rat anti-mouse CCR3 mAb
(53-6.7; Becton Dickinson, Mountain View, CA) SHE AFES}
Qirt Z& G 4 ym FAE HE¢H F probe-on plus slide
(Fisher Scientific, US.A)oll BEARA ARAIZAC T2|2 Eulg}
3l (Deparaffinized) & &=A7]3L 0.01 M citrate buffer (pH
6.0) 01838l microwave ovenol 1527+ AAZ] It =AU
9 ZHgg AHGH] #isted 3% HO00 108271 Az
Fl ) nlEolA thildels AMS] Al 8
THAZIT) 8] YA e aklef 14]
%0—3 S8 SABIAEE olF LSAB kit

(ScyTek, US.A)E 0|80} PE-conjugated goat anti-rat IgG
(PharMingenjol] 30&£7F H}SAIZIC}. 33] Tris-buffered saline
with 0.1% Tween 20 (TBST; Dako, Carpinteria, CA)2.& 4245}
= & Azxsirk. dnjde d3914A1EnE  (Contrast
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23] AiASH TH2 antibody Avidin-HRP conjugeted 100 ytE &
BISITL 1 AIZE A26l4 WAIS % TR AESKICE ool
TMB 712S 100 & BFSHT QtoolA 30 27} 8zt = 50
9] stop EAE A o}ﬂ ELISA reader 450 nmojAl BT E
2'15‘@ O]’/\Ar/"-
7) BIZ AE ujEY} AO|ETIRI £F

Spleen cell (2 x 10°/mL)2 anti-CD28 (1 ng/mL)3}
anti-CD3 (1 pg/mL)2= 24-well Costar &A] (Corning Inc,
Cambridge, Mass)ollA] coatingGlod 48417} EQF EA| uigF &
%, IL-4, IL-5, IL-13 2 IFN-y Q472 ELISA kit2 Z23s19

8) H|&T YnH BB SN T B4

DNCBZ wlg £E3 NC/Nga 4zo] GPDS
(250mg/kg)E FI5Io] 2050l U E EET & UE SES
ethyl ether2 TIF|A]7] & spleen, draining lymph node (DLN)
= 228l & "IMESE SHSINCE DNCBZE 218 /1
Gt NC/Nga 45 205 = W& d=Z8E 242 H&510] 100
mesh® 21710l MZE H|5lel D-PBSE 5271 YAlEz) (1,700
rpm)SIRACE 018 23] MAS £ cell strainerol] ETA|H M E
0199 HaollElA] &2 Ao} BEES AASIICE 018 AlX
o ACK 8% (8.3 g NH,Cl, 1 g KHCO;, in 1L of demineralized
water + 0.lmM EDTA)E 4204 582 &¢t AHElsle daFE
&olAl7] 1, TIA] D-PBSE 23] &3 & 0.04% trypan blueZ
GG = M EZSE ZHBI9CE S spleen, lymph node cell

g 5 x 100 AER AES £ 4TolA WA FBAEA
(immunofluorescence staining)& AA)EIETL FAZael

PE-anti-CD3e, FITC-anti-CD4, FITC-anti-CD8, PE-anti-CD25,
FITC-anti-CD69, PE-anti-CD3e, FITC-anti-CCR5, PE-anti-Gr-1
FITC-anti-CD11b, PE-anti-Gr-12 @1l 30 27t H8ojA] 9124]

Zrt 4ke = 33 o]4 QlAIeRE APAHRE S48 & flow
cytometer9] Cell Quest TZJHE 0] Bl CD3e+/CCR3+,

CCR3+, CD19+, 13220+/IgE+ MEFE WEE (9)E 2o &
BNEFE FEolH 24 TEIAY Huf MES (absolute
number)E 4FEBIC

9) EARE

CIoISH A O HE] P2 A= meantstandard error®
71835191, RN HEE Student's T-test 24N 0]25]
A-sIt

1. AESH mxs g8

GPDS ZZEE Balb/c M Z2E] 2|3t # fibroblasto]
48 A|Z}F B0} 1, 10, 50, 100, 200, 400 pg/ml L2 AEISHT A
EME ZHG 21, MES0) 22100 + 52, 995 + 4.6, 97.4
5.3, 98.6 = 4.8, 94.6 £2.6, 923 + 35, 905 + 4.6 %= LJER]
= STollM 894 = ZAs UERIR @9tct o) e 4
= 7189 2ne} v]usle 2 u) GPDSY} A ZEHS LER
gerhs RS n|sithFig. 1).
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Fig. 1. Effects of GPDS on the viability of mouse lung fibroblast.
Mouse lung fibroblast cells (mLFCs) were cultured with various concentration of
GPDS extract for 48 hr and the cell viability was measured by SRB method. The
results were presented by the mean + SE (N=86).
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Fig. 2. Effects of GPDS on clinical skin features and severity in
DNCB-induced dermatitis model of NC/Nga mice. (A) Comparision of
skin manifestation in NC/Nga mice between control and experimental group.
Atopic dermitis was induced by DNCB treament in the dorsal skin. a before the
treatment of DNCB, bi DNCB treatment for 1 weeks, ¢ DNCB treatment for 4
weeks, o DNCB treatment for 4 weeks with oral administration of (B} Clinical
severity score of dermatitis was defined as the sum of the individual scores graded
as 0 (none), 1 (mild), 2 (moderate) and 3 (severe) for each of five signs and
symptoms  (itch,  erythema/hemorrhage, edema, excoriation/erosion  and
scaling/dryness): Symptoms were evaluated by skin dryness, eruption and wound
on the three parts of the body: ear, face and head, and back Statistically
significant value compared with NC/Nga-CT mice grouup by ttest (*p<00s,
p<0.01, ™p<0.001).
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Fig. 3. Histologic examination of skm and ear Iesion in
DNCB-induced dermatitis model of N¢/Nga mice. The animals were
administrated with saline (control,) or GPDS (250 mg/kg) for 8 weeks, Skin and
ear biopsy was stained with hematoxylin and eosin (H&E) and toluidine blue (A
C E. G control, B D F, H: GPDS) for examining inflammatory cells and mast cell
(C. G, arrow), respectively. Bright microscopy (Nikon, Japan, orignal magnification,
X100).

Skin

Fig. 4. Immunohistochemical staining of dorsal skin and ear of
DNCB-induced dermatitis in NC/Nga mice. Following 8 weeks
administration of GPDS, mouse dorsal skin biopsy were stained with PE-rat
anti-mouse CD4 mAb (A, B, E, F) and PE-rat anti-mouse CCR3mAb (C, D, G, H),
respectively.
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Fig. 5. Effect of GPDS on absolut CCR3+ cell and CD3+/CCR3+ T
cells number in DNCB-induced dermatitis model of Nc/Nga mice
following administration with saline (control) or GPDS (250 mg/kg)
for 8 weeks. At the end of the experiment, spleen and lymph node (LN) were
removed and both CCR3+ cells (A, B) and CD3s/CCR3+ T cell number (G, D)
were measured by flow cytometery. Each value represents the mean SE of four
mice. Statistically significant value compared with NC/Nga-CT (control) mice group
data by T test ("p<0.05, *p<0.01, **p<0.001).
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Fig. 6. Effects of GPDS on the production of allergy-related
cytokines in spleocytes of DNCB-induced dermititis model of mice.
The splenocytes was obtained from mice administrated with saline (control) or
GPDS for 8 week, and the cells were stimutated with anti-CD3 (1 mg/ml) plus
anti-CD28 (1 mg/ml) antibody for 48 hrs. The levels of IL-4 (A), IL-5 (B), IL-13 (C)
and IFN-g (D) in the culture supernatant were measured using- commercially
available ELISA Kit, respectively. The values represent the mean SE of four. mice.
Statistically significant value compared with NC/Nga mice group data by T test
(*p<0.05, *p<0.01, *™p<0.001).
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Fig. 7. Effects of GPDS on the serum levels of IgE(A), 1gG (B) and
IgM (C) in DNCB-induced dermatitis model of Nc/Nga mice. The
animals were administrated with GPDS or saline for 8 weeks. Serum levels of IgE
were measured by sandwich ELISA at indicated time points. Each point represents
the mean SE of four mice. Statistically significant value compared with NC/Nga
mice group data by T test (*p<0.05, **p<0.01, **p<0.001).
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Fig 8. Effect of GPDS extract on CD19+ and B220+ IgE producing
B cell number in DNCB-induced dermatitis model of Nc/Nga mice
following administration of saline (control) or GPDS (250 mg/kg) for
8 weeks. At the end of the experiment, spleen and ymph node (LN) were
removed and absolute CD19+ or B220+ IgE producing B cell number were
measured by flow cytometery. Each value represents the mean SE of four mice.
Statistically significant value compared with NC/Nga-CT (control) mice group data
by T test ("p<0.05, *p<0.01, **p<0.001).
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