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Effects of Gammakdaejo-tang(GMD) on DNCB induced Atopic Dermatitis in Mice
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Abstract

Objectives : Atopic dermatitis is a chronic inflammatory skin disease with frequent relapses. This study was to
investigate the effects of Gammakdaejo-tang(GMD) in DNCB induced atopic dermatitis mice.

Methods : The study was divided into five comparion groups. 2,4-dinitrochlorobenzene(DNCB) solution was
applied to Nc/Nga mice to induce atopic dermatitis, followed by normal group, negative control group with
distilled water, positive control group with Dexamethasione and GMD 200mg/kg or 400mg/kg. The control group
was orally administered 2004 once daily for 4 weeks. Visual skin condition, Immunoglobulin E, Histamine,
Cytokine, Immune cells, Tissue biomarkers were observed.

Results : As a result of the dermatitis score evaluation, it was confirmed that the GMD-administered group
improved symptoms compared to the negative control group. As a result of measuring IgE, the GMD-administered
group significantly decreased compared to the negative control group. As a result of measuring Histamine, GMD
group except 200mg/kg of GMD significantly decreased compared to negative control group. As a result of
measuring cytokine, GMD 200mg/kg significantly reduced IL-18, IL-6 and TNF-e¢ compared to the negative
control. 400mg/kg significantly reduced IL-18, IL-4, IL-5, IL-6, IL-10, TNF-e and significantly increased IL-2, IFN-
7. As a result of confirming the immune cells, all experimental groups showed no difference in basophil, GMD
group significantly reduced monocyte and eosinophil compared to negative control group, and GMD 400mg/kg
group significantly reduced white blood cell and neutrophil. And significantly increased lymphocytes.
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As a result of measuring the gene expression level, all GMD group significantly increased TGF-81 compared

with the negative control group, and filaggrin, VEGF and EGF were significantly increased in GMD 400mg/kg

group. Epidermis, dermis thickness, and eosinophil infiltration were found to be decreased in all GMD groups

compared with the negative control group.

Conclusions : GMD is effective in atopic dermatitis by reducing imbalance of immune response of T cells (Thl

/ Th2) and reducing skin tissue damage and inflammatory response.

Keywords : Atopic dermatitis(AD), 2,4-dinitrochlorobenzene(DNCB), Gaammkdaejo-tang(GMD), Nc/Nga mice
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Slof Tzt 213 18 5o QJou} ofEn| R edo] 28
Sk HASHA 71 et = ik

olo] A}x= GMD7} ofEm]u R o] F50] A=A
QolH7] fste] WA AF T SQE AH, IgE,
Histamine, Cytokine, HEAEZ, 2] | Hjo]ou}H
5ol diote] & ¢ =7 B39 F} {elde Al

710l Hatsh= Hfolct.
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Aol A8 RIS, GMDOR B7))°]
T4 P chioRolA] Tstel AMgStAL 1k
©F B S A T, A AR A

AT AL A8IIHOM 1 e % BFe hen

Table 1. The Prescription of GMD

Herbal
medicine Scientific name Weight (g)
name
HE Glycyrrhiza uralensis Fischer 40
NEE Triticum aestivum Linne 48
Sk Zizyphus juj.uba Miller var. 14
inermis Rehder
Total 102
amount

2) AEsE 2 AN

AR&E Ne/Nga mice (A, 558, 15-188)= &
gkl Q. (Korea)s B9l SgRckoH A% g4zt
A TPAES} BE TS| FH0HL T 55115%,
L% 22+2C, 12A78-12417H4 (light-dark cycle)
o] 3738 AR 15U7E FgA1A Ado] ARG
ot 9 A3 diddisty SEATEeE AYsoN &
Ql (591¥S DJUARB2018-011)S HRlom F&E&

glE2of ofAste] ddsiatt.

3) AloF

AREE A2 DNCB (Sigma-Aldrich, USA),
AccuPower CycleScript RT PreMix (Bioneer,
Korea), dexamethasone (Sigma-Aldrich, USA),
mouse magnetic luminex assay kit (R&D system,
USA), total RNA prep kit (Intronbio, Korea),
formalin (Merck, Germany), histamine ELISA kit
(MyBioSource, U.S.A), mouse IgE single plex
magnetic bead kit (Millipore, USA)JSS AME5I3
ok

4) 717
AREE
(EYELA Co., Japan), eep-freezer (Sanyo Co.,

7171%= rotary vacuum evaporator
Japan), reflux extractor (EYELA Co., Japan),
freeze dryer (Ilshinbiobase Co., Korea), ICP-AES
(Shimadzu, Co., Japan), HPLC (Shimadzu, Co.,
Japan), luminex (Millipore, U.S.A), ¢ d plate
shaker (Lab-Line Co., U.S.A.), ice-maker (Vision
scientific Co., Korea), nanodrop (Thermofisher,
U.S.A), autoclave (Sanyo Co., Japan), micro
plate reader (Molecular Devices Co., U.S.A),
electrophoresis system (ADVANCE, Japan), lean
bench (Vision scientific Co., Korea), alpha
cycler 1 PCRmax (PCRmax, UXK.), centrifuge
USA), 2847 (TELEDYNE

Leeman Labs, U.S.A), vortex mixer (Vision

(Sigma Co.,

scientific Co., Korea), real time PCR (Qiagen,

Germany) 5= ARSI

2. UH

D AR F&
GMD(102g)°l S5 500mi- Bl S 22 3

AZE Bt sl 92 ofFRE rotary vacuum
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evaporatorg B9 7Y w5019 559 |9
freeze dryer®Z 52 7% & GMD &9 14.6g(~& -
14.3%)2 4om A2 ¥l (-80C) Hksh
Aolof| Fagt wrof B S/ SlAlsto] ARgst
il

2) HPLC &A

0.45im membrane filtero]] GMD 30mg& 80% ©
g o]l =21 & offsio] 10uE HPLC A== At
2519itt. water(A)2}  acetonitrile(B)=  gradient
elution system A-8s10] 0E-58(0% B), 5%-30
F(40% B), 305-40%(80% B), 40%-555(100% B)
o2 AAsIrk. column &%+ 40CE FAISHYNL
o 9452 1.0ml/min°]a, UV wavelength= 210
m= Age & BAsql

3) sa& AA

', 7IER, HIAE B0 el A4t 10miE ¥l
ey li A YA 28 8710 GMD 0.58&

2 5 3E Qo 8715 AXNA WY 7IAE AA
T Sz AIE d MX A|E olgsto] Folfot
S ofafslo] &5F EopAd
SR 147}6@% ﬁi@hu & el A 3
A & HAo= AMGSIGITt S2HT AR A=A
8700 At 10nE B2 AN A9 T2 HEE o]
goto] FAFAoZ A}a%} Gt EHE ZAEY, ®
o AdS 71 éc&;a}m}ﬁ%ﬂﬂcm—

13 B9 715 7 H 65780] H Ne/Nga
mice®] 5 WS W] AeEolA 7 sfdE7IA] A
25l 24h 9ISt O & 1% DNCB

(dinitrochlorobenzen) &9 (Z2|HQY-of|E =
1:3) 15005 257t 2L 2 A wst B0 Zxsiict
25 X 5 0.5% DNCB 89 150iE 15501 3314
TISPAA, S/dtETE SRTE Fofoll FuE

T2 dexamethasone 1mg/m{, GMD 200mg/kg, GMD
400mg/kg O 2 45 M WY 13] 200u% AT+ T
sjgict

W2 normalNon DNCB caused Nc/Nga
mice), control(DNCB-caused mice group was
treated orally with D.W), positive control
(DNCB-caused mice group was treated orally
GMD 200mg/kg
(DNCB-caused mice group was treated orally
with GMD 200mg/kg) GMD % GMD 400mg/kg
(DNCB-caused mice group was treated orally
with GMD 400mg/k)2 & Tl 02 WHF3lo
Zy 153EE 67129 Nc/Nga mice 7F AR AL

with dexamethasone 1mg/kg),

=

5 @¥ 9 4 5 24 A

Mo]o] A
o o] F 0.25¢c2] 7@@% &9l EEAE XISt
Sﬁ‘:} A HES B9l @
g0 Fol 23 ¥ HE2(3,000pm, 15min)sto]
200-300u0] B TSI ST Y F
MilliporeAts] IgE kit2}F R&D system AF] cytokine
kit, MybiosourceAt?] histamine ELISA kit= @%
< 27} 50u ARESIIE vlelembA 780 B
o] ep tubed] il AL W1l (-80T)0] EHsio]
ARGt @Y A3 & HHE 5 FES A
& 29 A7 A= AAE S7F W7 AR HS ep
tubeo] ¥ ZAL WEI(-80T)0] Hytsh AREst
Ak

6) St H7t
offx| MEAS 4 A7l T ARE A Fool=
65 A E9S Ao ARS EU|Z ofE



1/ TR dukH o R ALgE|o|R]= A4 82t
BHoE s BHE AASIlt W7 ¥EoEE
A% #F(dry skin), SHerythema), AF&
(excoriation), ¥&% ¥F(edema & hematoma),
ejdsKlichenification) & 57H2 WeoH, zH
o] ol gt B7k= 9(0), RKD), 552, A%
(3)2= A5t

7) @9 Y Ho|euA 573

@ Immunoglobulin E (IgF)
Ade] B¢ T g=5% FHZ ol&sio]
Immunoglobulin E (IgB& &4319th 96
well plate®] £2I3t @37} standardE 504,
beadE 25u¥ 7} welloll ¥3itt. AF20l4 1h
HES A7l &, washing bufferE ARg3lo] 33]0]
24 AlA 2de Asisit) Aldo] B = 25
9] PES} anti-mouse light chains @il tA]
204 15min ¥REAIFE 33 AlH
sheath fluid 200u0% Y1l luminexE 53l
gt

@ Histamine
Adlo] B¢t & g53 @4 591 histamines
274519t 96 well plateE 5o Ee]gt @47}
standardE 50w, biotin-labeled antibody&
50w 7+ wello] ¥ &, 37CofA 45min Bt
SAIFtE Washing bufferg ARgsto] 3350 4
A A AdE Agsigich AF
HRP-streptavidin conjugate 100uE ¥
37CoA 30mins?t FHAKI. 33] Ald
TMB substrate 90u® 231 37CoA 15min
HES A7l & stop solution 50wl 2t &%
= micro plate reader”|E 53l 450melAl
S dris

® Cytokine
Adlo] B¢ & 53 @3S B TNF-e,
IL-18, IFN-y, IL-2, IL-4, IL-5, IL-6, IL-10&

AN o

b b ok

57190 9] 631 : eiETo] DNCBE 2l A14e] ohesiaielo] nxks g

4ol 96 well plateo] 23t BH7}
standardE 504, microparticle cocktailE 50
w7k wellol] Y& & 4204 2h FESAIFTH
washing bufferE AF&sto] 330 24 A& 2
A APstFrt. AlA T biotin-antibody
cocktail 50uE L T 42004 1h HEGA|
Aot MEE 335] AAISE H streptavidin-PES
50u4 Eal AR2olA 30min B AXl &
washing bufferg A5 33] Ald 2t A
H5lict. A&t 5 sheath fluid 150uE ¥
T 2004 2min ¥REAI712L luminexE ol

=3t

=

8) "IN £4

Aol BY ¥ Y=T YIS 53] HE white
blood cell, lymphocyte, monocyte, neutrophil,
eosinophil, basophil £ Ak M} Bio

Fab Lab(Korea)ol| 2J=5}ct.

9) 23 Y vlojenA 54

100mgo] cell lysis buffer 1m¢% Y1l djA7FZ 24
S A2 &, chloroform 200u% do] th] &35191
t}. ol YAE=E|(13,000rpm, 10E)AIZ] & 40040
9] AFzae 345t Tk binding buffer 4004 ¥
I A EFE3E T column] Fdsto] FAlEE61S
t}. columnol washing buffer A 700 Y& &
A5 L washing buffer B 7002 @il ¥4
2] & elution buffer 50u-2 do] YAE 5] RNA

£ FE5190E. 9HAT (reverse transcription) B~

b

LA

RT premix (reverse transcriptase, dT20 primer,
reaction buffer, stabilizer dNTPs)]| total RNAS
lug A7Iled 2% 217t 20u7F H=Z diethyl
pyrocarbonate (DEPC) *2|¥d Z74E H7Foloich

EYAL 4lo] 92 F WIHZ 2.000rpm, Ssed)3h
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o] 45T heating blockollA] 60min &9 ¥ESAI7] &
first-strand cDNAS FHJ513Itt. & thA] 95Tof|A]
Sminio} HESA7|1 M-MLV RTE EE/JSIAI7ITE
T o] 4=H cDNAS PCRO| AMEsISITt &
HO] A= DNAE ZZJA717] 8l real-time
PCRE A5ty cDNA 1w, ZF primer 2u,
DEPC-DW 5w, SYBR Green 10WE real-time &
4 tubed] ¥ T t3H o] APsigitk 95T
2min ¥FSAIZ] & 95C 5%, 62.5C 30%E 1 cycle
2 3kl F 40 cycleZ Al¥oi¥ct 1 & G4AF &
AFe iz Hlwsio] ALk ST, ARSE
primer? sequence®} sizex TS} ZtHTable 2).

1. HPLC 24

GMDO| HPIC #42 ?F 23 2min, 4min,
23min ol T=27F A=K Fig. 1).

500000+

250000+

Fig. 1. HPLC analysis of GMD

*GMD were analysis with HPLC chromatogram. HPLC :

high performance liquid chromatography

AFfste] 10% EZ=eo]

RS AYAAL 71 =S
KPNT (Koreaf] 2552 (M&T 95, HAE)Z %121 254 e 299 231 GMDE Wzt 712
I, QUL 22 WORNAL B ST HE (g1 ootz wsRin W, FHE, 42 A
Halel TR FAE HlwEAsHct ] QIHTable 3).
3. Az Table 3. Content of Pb, As, Cd and Hg in
GMD

AlS] Azl o :

A% Zx= ANOVARF SPSS 18.09] unpaired 0 m o e
Student'S T—teSt O]'QO]'O:] Ezﬂxiﬁ O]’ E}_ p < pernﬁssible 5 3 O 3 O 2
0.001, p € 0.01 and p € 0.05 $Zol4 Goe 7 concentration ' '

’ p (001 and p C0.05 FE 2452 4 GMD ND 01 ND _ND
gotsict. *Unit : mg/kg
Table 2. The Sequences of Primers for Real-Time PCR

. n Size
Primer F/R Sequences (bp)
o F TACTGGTGCTAAAGDTGGCA 100

Filaggrin
R CCTTTATAATCAGTTTTACT

VEGE F AGGAGACGGAATACAGGGCT 97
R GGTCCTCCCCGACGTTTGGCTG 10

TGE-g1 F CGAGCCGCGAGGAACCGAAG
R GAGCCCAGAAGTTCGGACGAA 167
F

CAPDIL TGCTGCATACGAGCATCCAT
R TGTCCTCAAAGTGAACCGCA

* F : forward, R : reverse
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3. KA Tt

DNCB A= It TS AQfdt vz, Ad+
TgollA ARFI ARt Aol ofgt wR I |4
2 BOIBIYT, (A |9t F 7+ 20| mEALE
Wzt A3, 1‘415“’ AlZto] ik 7449
et Z15te] @
T oie] S0l dxib‘}?ﬂ Tasl= 2SStz &

25t & QIArHFig. 2).

hie

ﬂllﬂl ﬂl
<
o

Dermatitis score

Negative control  Positive control 200 100

Fig. 2. Dermatitis score in the DNCB-caused
AD mice.

*Clinical skin severity scores were monitored once in the
last week. Values express the mean = SD of the total
score from 6 mice for each group. (**p ( 0.001
compared with the normal group and **p < 0.001
compared with the control group).

4. € Uff HO|R0HH £

1) Immunoglobulin E (IgE)
IgE level2 2 245.6+50.4ng/
nl, FAAHZAS 1698.8+400.9ng/ml, SAJHZAE
3562.8+282.0ng/ml= LERE ¥HH, GMD 200, 400
ng/kg FoTS 2821.3+298.3 ng/ml, 26743+
419.2ng/m= YER} e T AR H]
8 94 9= (“p (0.001, p (0.05) A7} Ue
WehFig. 3).

225 Azl AL
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Histamine level (ng/n)
>
3

3

60
40 e
30
20
1 -
0 .
Normal Negative control  Positive control 200 100

Fig. 3. The effects of GMD on IgE level in the
DNCB-caused AD mice.

*The level of IgE was examined by luminex multiplex
assays. Each data represent the mean + SD. (***p < 0.001,
*p € 0.05 compared with the control group.)

2) Histamine
Histamine level& &73t 23}, HAT- 12.0+
3.7ng/ml, FHHZAS 32.8+3.1ng/ml, SJHZL
2 62.6+3.1ng/m{= YERS ®hE GMD 200, 400mg
/kg TR 58.9+3.3ng/nl, 47.6%2.2ng/nl GMD
200mg/kg AT BE Folgd AJrixtol Hls)
894 = (Tp (0.001, “p (0.01, p (0.05) 7

27F YebdthFig. 4).

ontrol  Positive

4500

4000 -

3500
3000
2500
2000
1500 -
1000
500
0
N rmal gative

Fig. 4. The effects of GMD on histamine level
in the DNCB-caused AD mice.

*The level of histamine was examined by ELSIA. Each
data express the mean + SD. (**p { 0.001, **p < 0.01, *p
{ 0.05 compared with the control group).

IE level (pa/né)

3) Cytokine

@ IL-18 : IL-18 level& &7t 2y}, AL
1.4+41. 3pg/m0 PANZZS 17.1+2.3pg/nl
SAYRTES 40.3+3.7pg/ml= UERS HIE,

GMD 200, 400mg/kg T 33.1+3.0pg/nl,
24.8+2.9pg/mlZ YER} BE Foj A

89



ShelolulolsmluTlalslx] A33A ALB(20204 59)
Zol w3 994 9= (Tp (1 0.001, T
0.01, "p (0.05) ZA7t UehstthFig. 5).

2
] e
15
10
5
——
ormal ive control  Positive control 200 400

Fig. 5. The effects of GMD on IL-18 level in
the DNCB-caused AD mice.

*The level of IL-18 was examined by luminex multiplex
assays. Bach data express the mean + SD. (**p < 0.001,
**p { 0.01, *p € 0.05 compared with the control group).

1L-1§ level (pg/me)
8

@ IL-2 : IL-2 leveld =743t 2y, AL
45.7+3.2pg/ml, FeHNET-Z 40.4+2.6pg/ml,
SAYZES 19.0+2.4pg/mZ YERT Hig,
GMD 200, 400mg/kg S 22.9+4.1pg/ml,
29.6+2.8pg/ml= YER} GMD 200mg/kg o4
& AEt BE OEFLS Aol vls) f
9 = ("p ¢0.001, “p (0.01, "p (0.05)

7Pt YeldthFig. 6).

30
20
10
Negative control  Positive control 200 200

[
Normal

1L-2 level (pg/ng)

Fig. 6. The effects of GMD on IL-2 level in the
DNCB-caused AD mice.

*The level of IL-2 was examined by luminex multiplex
assays. Each data express the mean * SD. (**p < 0.001,
*p (0.01, *p < 0.05 compared with the control group).

@ IL-4 : 14 levels 243 2}, A2
5.1%2.2pg/ml, PANZAL 34.4+5.9pg/ml,

SAYRAES 72.7+7. 1pg/mlE YERE HHH,

90

GMD 200, 400mg/kg FI- 65.4+8.0pg/ml,
59.6+6.3pg/ml= YERt GMD 200mg/kgS Al
QJgh BE Fojik2 SA TR Hlsl 394 L
= ("p (0.001, “p (0.01, p (0.05) FA&7}
el (Fig. 7).

70
60
50
40
30
20
10 -
gative

ontrol  Positive

1L-4 level (pg/me)

Fig. 7. The effects of GMD on IL-4 level in
the DNCB-caused AD mice.

*The level of IL-4 was examined by luminex multiplex
assays. Bach data express the mean + SD. (***p < 0.001,
**p { 0.01, *p  0.05 compared with the control group).

@IL-5 @ IL-5 levele 2743t 23} HARES
1.3+1.9pg/ml, FIHNZTS 18.9+3.5pg/ml,
SANERTL 33.4+4.4pg/miE VFERS b,
GMD 200, 400mg/kg Tt~ 28.4+1.7pg/ml,
25.4+2.5pg/m= et GMD 200mg/kgS A2
s EE —ErowL S/dizstol ual % W=

35
30
20
15
10
5
0
N rmal gative control  Positive

Fig. 8. The effects of GMD on IL-5 level in the
DNCB-caused AD mice.

*The level of IL-5 was examined by luminex multiplex
assays. Bach data express the mean + SD. (**p ¢ 0.01, *p
{ 0.05 compared with the control group).

1L-5 level (pg/n?)
"
3

IL-6 level® &73t 23, Hge

® IL-6 :



57191 ] 691 : uicEgo] DNCBE $4% 4] ofuj

17.1+11.6pg/nl, ~ FgHRES  135.8%
16.4pg/mi, SAHFTL 270.9+12.4pg/ml=
Uehd dbH GMD 200, 400mg/kg FoI#-2
226.3+28.0pg/ml, 176.4+19.8pg/mZ UEL;
BE R0l Ao wis) fold =
("p (0.001, "p (0.01, p (0.05) TA7} Y
EPtth(Fig. 9).

250
200
150
100
50
0

Normal Negative control  Positive control

Fig. 9. The effects of GMD on IL-6 level in the
DNCB-caused AD mice.

*The level of IL-6 was examined by luminex multiplex
assays. Fach data express the mean + SD. (***p < 0.001,
**p { 0.01, *p  0.05 compared with the control group).

1L-6 level (pg/n?)

® IL-10 : IL-10 levele 243+ Za}, AL
1.5+2.0pg/ml, PANZZEE 25.743.1pg/nl,

SANZAS 59.7+4.6pg/mlE UERT whd
GMD 200, 400mg/kg Fod-Z 56.145.4pg/ml,
46.5+4.6pg/m{E Rt GMD 200mg/kg A
QI3 L Folik /iRl Hlsh Rl
= ("p (0.001, "p (0.01, p (0.05) Fa7t
UeERdThFig. 10).

60
50
40 -
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20
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0

Normal Negative control  Positive control

1L-10 level (pg/ng)

Fig. 10. The effects of GMD on IL-10 level in
the DNCB-caused AD mice.

*The level of IL-10 was examined by luminex multiplex
assays. Fach data express the mean + SD. (***p < 0.001,
**p { 0.01, *p € 0.05 compared with the control group).

Foll uiXE IF

@ TNF-a : TNF-a level 435t 23, AL
94.9+68.5pg/ml,  WHHREE 5702+
79.3pg/ml, SAUET-L2 982.4+54. 1pg/mE
yeht whd GMD 200, 400mg/kg Tl
848.7+61.3pg/nl, 712.7+79.3pg/mlE LR}

= Folike SAdxRwl vis) fed Y=
("p (0.001, “p (0.01, p (0.05) FATt L
Ehdtt (Fig. 11).

1200

1000

800
600
400
200

0

Normal Negative control  Positive control

Fig. 11. The effects of GMD on TNF-a level in
the DNCB-caused AD mice.

*The level of TNF-@ was examined by luminex multiplex
assays. Each data express the mean + SD. (**p ¢ 0.001,
*p (0.01, *p € 0.05 compared with the control group).

TNF-a level (pg/me)

® IFN-y : IFN-y level 273t 23}, AL
70.4£5. Opg/mo PR 62.8+7.0pg/n,
SRS 41.2+6.4pg/miE ERE BHH,
GMD 200, 400mg/kg T2 44,545 2pg/nl,
58.8+6.4pg/mZ YERt GMD 200mg/kgS Al
Qg mE Rojte SR vl 24 9
= ('p (0.01) 7Pk YerdtiFig. 12).
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a0
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20 -
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Normal Negative control  Positive control

IFN-y level (pg/nd)
@
3

Fig. 12. The effects of GMD on IFN-7 level in
the DNCB-caused AD mice.

*The level of IFN-y was examined by luminex multiplex
assays. Each data express the mean + SD. (**p < 0.01
compared with the control group).
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5. HIMIZ A

1) White blood cell

White blood cell level& &35t 21}, AL
1.1£0.1x10%cells/ul, FANZZS 1.5+0.2 x10°
cells/ul, SANZT-S 3.3+0.2x 10%cells/ulE LyEL
G odbE GMD 200, 400mg/kg FolS 3.2+
0.3x10%cells/ul, 2.3+0.1x10°cells/wE FER}
GMD 200mg/kg£ Xﬂsﬂﬁ? e oqLL el S|

35
.
;
N .
0

Normal Negative control  Positive control

Fig. 13. The effects of GMD on white blood cell
level in the DNCB-caused AD mice.

*The level of white blood cell data express the mean + SD.
(**p € 0.001, **p < 0.01 compared with the control group).

WBC level (x10% cells/s®)

2) Monocyte

Monocyte  levelE ZX% Z¥, AL
7.4+1.1%, FIHFFES 17.4+1.0%, 2FHZRD
25.0+£1.9%=2 Yehd 7, GMD 200, 400mg/kg &
ot 21.5+2.2%, 19.3+1.0%% Yep} E F
T2 Az HlE) felA 9= (p (0.01, p ¢

0.05) #27F Hebdth(Fig. 14).

20

15

10

5

0
gative

ontrol  Positiv

Monocyte level (%)

Fig. 14. The effects of GMD on monocyte level
in the DNCB-caused AD mice.

*The level of monocyte data express the mean + SD. (**p
< 0.01, *p < 0.05 compared with the control group).
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3) Neutrophil

0.
i
rlo

Neutrophil level& 233t ZAd}
5.740.6%, FIHRES 7.5+0.2%=2 VERd
SAYEEE 10.940.4%= LreRd whd, GMD 200,
400mg/kg FoI-2 10.6+0.4%, 8.3+0.4%= et
GMD 200mg/kg< A|2IeH e &
Hlg) 2l k= (Tp (0.001,
Uepsttt (Fig. 15).

m I
R
S I I
4
2|
0
Normal Negative control  Positive control 200

Fig. 15. The effects of GMD on neutrophil level
in the DNCB-caused AD mice.

*The level of neutrophil data express the mean + SD.
(**p ¢ 0.001, **p < 0.01 compared with the control
group).

2
p

[
O -

(001 ) TA7t

Neutrophil level (%)

4) Eosinophil

Eosinophil levele 343t 23, BT
5.4+0.3%, VNZREES 6.7+0.4%, SAHNZAES
10.8+0.4%% Yehd ¥, GMD 200, 400mg/kg &
o2 9.840.2%, 9.6+0.4%= UEL} HE Fojto
Atz HlE) fe k= (Tp (0.001, Tp ¢

0.01, "p (0.05) Z4a7} YelitthFig. 16).

12

| I
8
6
2
0

Normal Negative control  Positive control

inophil level (%)

Eosi

Fig. 16. The effects of GMD on eosinophil level
in the DNCB-caused AD mice.

*The level of eosinophil data express the mean + SD.
(***p < 0.001, *p < 0.01, *p < 0.05 compared with the
control group).



5) Basophill

Basophil levels Z3% 23, HAAE
10.6+£0.1%, FAANZRTS 9.940.2%, AT
10.740.1%=2 Uehd ¥hd, GMD 200, 400mg/kg 5
olF2 10.6£0.2%, 11.5£0.3%%2 YEh} 2E A3
T AolE UehhA] edokthFig. 17).

| I I I I
8 I

6

4

2

0

Normal Negative control  Positive control

rlo rlo

ophil level (%)

Bas:

Fig. 17. The effects of GMD on basophil level
in the DNCB-caused AD mice.

*The level of basophil data express the mean + SD.

6) Lymphocyte

Lymphocyte levelS 243t Zil, AAL
70.6£2.4%, FIHET-Z 57.8+6.2%, v 3R
41.745.1%2 YERS ¥Fd, GMD 200, 400mg/kg 5
2 46.846.5%, 51.3+1.6%= UER} GMD 200
ng/kgS ARt BE Fojt SRl Hlsh 52
4 9= (p (001, p (0.05) 37 UEFdTHFig.
18).
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Normal Negative control Positive control

rlo rlo

Lymphocyte level (%)

Fig. 18. The effects of GMD on lymphocyte
level in the DNCB-caused AD mice.

*The level of lymphocyte data express the mean * SD.
(**p < 0.01, *p € 0.05 compared with the control group).

57191 ] 691 : uicEgo] DNCBE $4% 4] ofuj

Foll uiXE IF

6. X% H{0|20tH =

1) Filaggrin

Filaggrin mRNA HdZFS S35 23}, g
22401, HHFZES 17401, ST
1.0+0.1% LERS ¥k, GMD 200, 400mg/kg oI
1.240.2, 1.3+0.1,2 YR} GMD 200mg/kgS A2fRE
RE FojRe AR His) feld U= (Tp (
0.001, “p (0.01, 'p (0.05) 7P} YeRdthFig. 19).

r[o rlo rlo

25

Normal Negative control  Positive control

Fig. 19. The effects of GMD on filaggrin mRNA

level in the DNCB-caused AD mice.

*The mRNA level of filaggrin was examined by a real-time
PCR. Each data express the mean + SD. (**p < 0.001, **p
< 0.01, *p € 0.05 compared with the control group).

~

Fold change (Filaggrin/GAPDH)
N o

e
by

2) VEGF
VEGF mRNA I&d%g 43 23, g2
1.740.1, PR 0+
0.12 yeht HJEE, GMD 200, 400mg/kg Fof-
1.1+0.1, 1.4£0.12 YERt GMD 200 ng/kgS A<fet
RE FolRe AR Hig) w2l U= (Tp (
0.001, “p (0.01, 'p (0.05) Z7P} UeRITKFig. 20).

14
12

1
08
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04 -
02

0

Normal Negative control Positive control

Fold change (VEGF/GAPDH)

Fig. 20. The effects of GMD and DCL on VEGF
mRNA level in the DNCB-caused AD mice.

*The mRNA level of VEGF was examined by a real-time
PCR. Each data express the mean + SD. ***p ¢ 0.001, (*p
< 0.01, *p € 0.05 compared with the control group).
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3) TGF-B1

TGF-1 mRNA HHZFE 243 24, B2
22401, FHRES  1.60.1, AHFES
1.0+0.2% YRS dHE GMD 200, 400mg/kg oI

2 1.340.1, 1.5£0.12 YR} BE Fojtd A
Zof wia) fel = (Cp (0.01, p (0.05) 37+
7F VERgTHFig. 21).

0 ] ' I I l
Normal Negative control  Positive control 200 200

Fig. 21. The effects of GMD on TGF-81 mRNA
level in the DNCB-caused AD mice.

*The mRNA level of TGF-81 was examined by a real-time
PCR. Each data express the mean + SD. (**p < 0.01, *p <
0.05 compared with the control group).

»
o

~

Fold change (TGF-B1/GAPDH)
N b

°
o

4) EGF
EGF mRNA ®d%S =43t 2
FIURFES  1.740.1, 2AYRZES

2.340.0,
1.0+0.1& YeRt ¥hd, GMD 200, 400mg/kg S0l
2 1.1+0.3, 1.4+0.2& YER} GMD 200mg/kg A

3 RE EOEFLL LAYzl Bl 9o I= (Tp
(0.001, “p (0.01) 27} LeRdti(Fig. 22).

Normal Negative control  Positive control

»
By

~

Fold change (EGF/GAPDH)

°
@

Fig. 22. The effects of GMD on EGF mRNA
level in the DNCB-caused AD mice.

*The mRNA level of EGF was examined by a real-time
PCR. Each data express the mean * SD. **p < 0.001, **p
< 0.01 compared with the control group).
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oy 57 H3lE &4 23, SRS G
o] BJ8} epidermis (F; black arrow)?} dermis (D;
red arrovv)-trﬂﬂﬂ A 7ol He Foidt

o oAz BIFl epidermis®}t dermis®] FA}

Positive control

Fig. 23. The effects of GMD on skin thickness
in the DNCB-caused AD mice.

*The skin thicknesse were examined by M&T staining of
skin sections (magnification : x50, scale bar : 200m).

EASIE: w
2ol ula] rw;u 490] A 2T, BE =
o izl g 7ol 7”\°H§ﬂ(F1g 24),

S
g
é‘y’a
1 N
0_1.4
<t
T\:E‘:
E’
oL
)
l_‘

&

rlo

Normal Negative control Positive control

200 400

Fig. 24. The effects of GMD on osinophil

infiltration in the NCB-caused AD mice.

*The eosinophil infiltration was examined by H&E
staining of skin sections (magnification : x200, scale bar
* 50um).
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olE 3 w2 A(Atopic dermatitis, AD)< TF- B,
a7 giidel 59 WS E40= sk T 95
4 mREgor o7 s 3§ 34 ol
FHGl, T, AR AEHA, A B A
S 77 4e] S Wolmnz sl % 78] 2
Ato] offe} A FEA] BAOI/IE Btk ADY]
ubg7| ol P 25 Lelal wit glout, 8
o}, 9AA a0l wojsly Wit 5 Bsly tiokst
QISR Qe Pl AOR W I,

AD9] Opeld AzEl FAAE, AR, 39
EolHgAR, VAR SO ofFoldt FAXR
B Fpad|R0lE, SELHRY, FAZUA
A, S, A8 PDE-4 OAA| 2, AAX R s 3
el B, BASHRA, VEHERE B
A, F9 Bo| WIAR Fo] Ao glov]
Haole 9% ME i) Soldoz ¥4 X8
ahe AESLAAA AEo et ATSe] AsHow
ol Q. It ADS) AZAR AMgOIAE
GBS ofEd HE FRjfAN 7185 S <
Aol FEax Fahed, Aezol=o] 7|4 Hg
o zj50] Sjzolut AokgAjol glol 4 7154
71_7.-_ 1-?_;@ Oal—ol Eal o]o Qorug oFA 0}7 O 2
& ane 7 Qe Xzl ot A7 XEl
ME]_17,18).

SOl oIS BT, HBA. I,
edor, FUlE S0 BEIol, (R, U
e, MOl “/NELE, FERAIFSSEEZR, AR
o=} gefste] JLE 715501 1AL, (MHER) A=
RS BRI ERE SR e} slof
ofEuu o] Ao dsto] Z|Zskal Sitk E3
(BreE)ol= rgogelet sto| Axska 719 BiE
o] A1 gk, A%to] 2Alsle] kot HALOR o
AR WOR o] METo R Arfo] ofEw]
nRs 7 A Ak e,

oln y

57190 9] 631 : eiETo] DNCBE 2l A14e] ohesiaielo] nxks g

HERRGR (SRR W, EEEHCR, 4
WA, Bk, HERRGES R 71550 e
o, BULHCIIL AH#ES: A717] Il AREElo] fit
WO MRAL, EIE, iR, K, TR,
ey 4 5l2HE] SOl -gHp.

HERRERS 9e]] HEe iR, it
fili sh= J5ol o] A:fjoHH S| B5°] Jlou=
A0VAY, FHEES, AR A|=skal, &HishH
/gdo] JoHA HolU 2 JiER, R, IERERE, O
5ol g, 3 72| F8AHEQ isoli-
quiritigenin, liquiritin, liquiritigenin, glycyrrhizin
2 FAgo] Qe Aog dA gty ofEm Ty
AR} 90% HEol|A AT Staphylococcus aureus

7} = 208 Kol gytakgol Sl HEE Y
A DRAg g0l 2L 5 Y. A HlH
H, Efols as0] om, HEel viekeld #hk:
I, fEEsks AP S0l MBI SifE
o= QI LIFAEM, WAREE SO BE=olxn?,
Hlebqlo] FFs PA8HEZR1 polyphenol “d&o]
tgos Fasto] JoRke, AAARE 9 LRt
8ol S2EP, /KL BFERBULT SH= a50] Slo]
BT, A7) S8EolX1l BURgAEos
1'%019] S|AHEY HEEe] ol &EloX|n, Amo] A

% PRI arabinoxylane HINLE SA5}H AlAS
Zk8o] Qi1 LA oh;}lo)
HERGGC st dv=s 438/ 7HEgo) oist
A% 1P, F9-2 L wHAEF A0 igt abol ¥
ot A 2 K@y AdPAR] n)AE Fo]

rr r-I

I

P

B A7 So| Qlovt TR AT B AT ¢
Sk

olo] A= GMD7} ofEn]u R o] &50] =A|
otH7] 9Jsto] DNCBEHE Nc/Nga miceo] T
slof &4 RAS Yo ofEr] njiy} 2 1

=z E

g8 AR 54 Folet Negative

1 3 normal<*
control<t, Dexamethasmne Fof8t  Positive

controlit, HERES As=(00mg/kg ¥ Is™
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(400mg/kg) Folgt &+ & 57]9] HlWFO & Liro] A
72 Nl ol 220 ARES 45 5
o u}) 15] 20044 7501 ¥, §IAel Ty
g}, Immunoglobulin E, Histamine, Cytokine(IL-1
B, 1L-2, IL-4, IL-5, IL-6, IL-10, TNF-a, IFN-y),
we, 27 v ol 5o oo ﬂ@awu}
HPLCE 53] GMD] Saie-g 24 Az
2380l 327} I UK Fig. 1). GMDJ 33
ske 243 A3, W4t 71EA) ofslz 43
AL, 7=, 22 HEEA YU Table 3).
DNCBE 8% W IgE, S¥+ SAR Th2E 37}
A ofEsuola gAg AelE Yehne 2 o
FolH ofEmRAS WA Sfg BHOR A
slglom?, DNCB A&l 2lsto] 452 A9l of
22, AT TE0I4 A5E ek ARo] ot 3

=]

w,

By
il

Bel QU BARS SIS, (FAo] 8gtog 7t 1
go] TRgEE BAG A3 GMD Sz ofer]

7Y F/do] BAsHA Hatle 2 D 5 A%l
HFig. 2).

OIEN| W R ofg] HABAANE & THZS] &4
sio} 2 BAYE 7T . THZE 7z
Cytokinedll 9J8ll Th1¥} Th2Z EFE0]A|H ol&x]
TRAS Th2 Bk AWAS 7HIA Er. Th2A|lZ
< I1-4, 1L-5 5o 2Jaf BAIEOIA IgES BitAl7]L
JATE EAJSIAA BN Yof] [gEe} Histamine 52
=4 2450 e =0l HIAEE wRE J&
AlA ofRT RS ASPAIYIL. B, Thl Ao
ofsf A =l IL-IZQ} IFN-y 5-& Th2Z <ls}o]
B B 1L-4, 115 52 Ak 98 P,

B 7204 GMD ﬂ;LToﬁ IgEQ} Histamine©]l
IS = AZ gobr] flsh AFS 27} IgE level
< 2RIl Hlsl B FofollA fefdt A4t
Uehter Hitamine level 1°5%E(400mg/kg) S
oA Fofet AAvt UeldThFig. 3, 4).

GMD 77597} 2§ Cytokine=°ll F¥Fe T+

2 YopHr| Qs At Ay HE FoldofA

96

[L-18, IL-6 % TNF-o= 2% 743519 1(Fig. 5, 9,
11), GMD 400mg/kg FottollA IL-4, IL-5, [L-10=
A1 oH(Fig. 7, 8, 10) IL-2, IFN-r= 7511
HFig. 6, 12). ¢ Z¥E Edi2 GMD: Thi
Cytokine2 ¥4J3kA]7]3 Th2 Cytokine2 A5l

oEsiuyigie] wioisy B PhIA Foke A
2 gelgt 2 ik

GMD 7Z+5of7F g
2 Yopr] sl AP Ay}, HE FoiTolA
Aol7t YA(Fig. 17), Monocyte}
= FojollA RefoHA Fasls o
(Fig, 14, 16) GMD 400mg/kg ECZIA White
blood cell, Neutrophil= #2J8+ 4-E(Fig. 13, 15)
Lymphocyte—— fo3t =715 EYHFig.  19).
Basophilolk= 2R3t Ajol= glgioHt Monocyte,
Fosinophil, White blood cell, Neutrophil= 74}
1 Iymphocyte= 23t 2715 Hol= AL EdZ
GMD7} @9 W} HA|zo] 2-8slo] AERkeS 3%t
AAFE ZE ERIT £ 3

A A E AHE HOIW% S E49] 3)Fo]

7 293 o] 3782 vascular endothelial call
growth factor(VEGF), transforming growth factor
beta 1(TGF-81), epidermal growth factor(EGF) %
9] Cytokineol| 9J8} o] 2oty

3L filagerin TEAEE JAI510L BGdl= 7]
52 7K AR filaggrin SR} 71544 Hol7}
Yot &4JH wFES 3l Fol A T4
o Th2 HHES, A | 243} 5 7285 Hks:

do7 olEuulRAS fp)

GMD7} o 2280l a7} QA Pobkr] st A
gt A3, filaggrin GMD 400mg/kg FowolAl &
ofHA Z7Iste] R Ao RS = A= &
oIt 4= J3(Fig. 19) VEGFS} EGF E3H GMD 400
ng/kg oIl FelsHAl 71t (Fig. 20, 22)
TGF-B1-& HE FolrollA fozt S7KFig. 21)5 &

of GMD7} &4 Bk oji2A0] AR 9 A7 =3

AN FFe F=

Basophil2
Eosinophil&=

mlo



AR S Aee] Hals SHT A, B R
T2 S/dHiEel HIsl epidermis®t dermis] S
7t AaxFig. 23)stRom 2A e E3 A4
9% A BT 4 90

/3ol dieS S5t & W, GMD+= o=y I
Fo] o] wRAVE 2 WY, A5 Bsl &
Wt U Aol B GMDe 395 28
9t oz} T WHolE 88 FE Aoz 1
of AGAIZA ] av}f 3t FE3| AEER ofEy]
TR AgA=A GMD7t ThefRt Az 28 7RsTt
a750) 5% Waste Amar

E3 GMD= FAEHA 9 B9 5 Al dg
off sk Aor wRSA ofejole Aol 7
HA, A 2EFIA, ARPEE 5ol Aljke F= of
EruRe ss0 49 e A=t Eeol
w2t AlaEe 2 AFENE HEoE TRt I
19 3l 85 HAo| o|Fojxithd of&rju|iy A&
SRt mR2A0] S5 5l Aol Hiet gtojeks

qaro 24 ghgo| 7Ks3 Aoz Azt

[N

(o]

_

comln

N

V.2 B

HERRS (GMD) 29| of=x] mRgo| gt
avE A3oF] $15 DNCBE B3l olEnE 4]
71 Nc¢/Nga miceZ AeH 23} oh23t 22 282

1. 5?4 7} 23, GMD Folah2 =/dizel H]
el freld Al SR
2. IgEe 34 23, GMD Fojzte Sgdiaol

=
:(‘;vlj
i[g
o

o
S
o
g
i,
T

3. Histamine& 73t 23}, GMD 200mg/kg= A<
gt GMD T2 /gl s 5218 A
HAAFH.

57190 9] 631 : eiETo] DNCBE 2l A14e] ohesiaielo] nxks g

4. Cytokine= &73t 23}, GMD 200mg/kg> TNF-
a, IL-18, IL-65 2/3HiEoll s Fod A
AAANFHY. GMD 400mg/kg- 1L-18, 1L-4, 1L-5,
IL-6, 1L-10, TNF-eE 3 A AL
IL-2, IFN-r& #9114 A S7HIAH.

5. AIAMZE ERIgH 23}, BE AFES basophil
o] ZJol5 el egtom, BE GMD Folv-e
monocyte®} eosinophilS 2AJtiZol vl&] &
o1d Al AL, GMD 400mg/kg Tt
white blood cell, neutrophilZ 94 A Z4
AZ12L lymphocyteE 7213 A S7HAIFH

6. FAAH IS St 49, 2= GMD ok
TGF-81& 2/dtiz=el Bls #2148 A S7M
Hom, GMD 400mg/kg FoIZollAl filaggrint
VEGF, EGF7}F ol Al 7117

7. AN & Bt mREE2A] o] #ujel Zlu|o]
FAE RIS A, 2E GMD FoiollA 2/
ZF<tof| Hls) 7451
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