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Effects of Daecheonglyong-tang on Atopic Dermatitis Induced by DNCB in Mice
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Abstract

Objectives : This study was designed to examine the effects of Daecheonglyong-tang(DCL) on atopic dermatitis
induced by DNCB in mice

Methods : The Nc/Nga mice were divided into 5 groups, and four groups excluding the normal group were
applied by 2,4-dinitrochlorobenzene(DNCB), to cause AD and were orally administered with distilled
water(negative control), dexamethasone(positive control), and DCL 200 or 400mg/kg once a day for 4 weeks
respectively. The visual changes on skin, changes in skin tissue thickness and eosinophil infiltration were
observed. IgE, Histamine, Cytokines, immune cells and the amount of gene expression of filaggrin, VEGF, TGF-8
1, EGF were measured.

Results : Dermatitis score showed a gross improvement on all DCL groups, similar to or better than positive
control. All DCL groups showed no significant change in the basophils, while neutrophils and eosinophils
decreased. In only DCL 400 mg/kg groups, white blood cells and mononuclear cells were decreased and
lymphocytes were increased. In particular, neutrophils had similar or better effects than the positive control. In
all DCL groups, IgE, Histamine, IL-18, IL-4, IL-5, IL-6 and TNF-a were decreased and IL-2 was increased. In only
DCL 400 mg/kg groups, IL-10 decreased and IEN-y increased. In particular, IL-18 and IFN-y showed a similar
rate of increase and decrease comparing positive control in DCL 400 mg/kg. TGF-B1 was increased in all DCL
groups, filaggrin and VEGF were increased in only DCL 400 mg/kg groups. EGF did not make any changes.
Epidermis, dermis thickness and eosinophil infiltration were also decreased in all DCL groups.

Conclusions : By increasing Thl cytokine and decreasing Th2 cytokine, DCL extracts appear to be effective in
controlling immune response imbalances, anti-inflammatory and skin regeneration and are likely to be available
as a treatment for AD.
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o, TRAeh} FAH =E2 DCL FAF AL fifds
HEES o83 AD 2 Z4lo] tidt X3g 18Vt
QE =7 2 A3 FukE AD A3 13271 I
HASHA 7|} TRt
AR Ate Ak
olof] ]2k= DCLe] ADe|l fJ3t &50] U=A &
ol7] QJal, iAol DNCB(2,4-dinitrochlorobenzene)
|AS TE510] ADS FHARL F 7+ AdEo] 57
%, dexamethasone, DCL& %7 Fofolo] 1Ho
S9kA9l Ae, ¥ W IgE, Histamine, 2%
Cytokine, HITA A2, 224 W Filaggrin, VEGF,
TGF-B1, EGF 59| H3ls #asto] fofet 419E &
710 Barsk= violtt

1. Mz A 2

1. M=

1) A=

2 Ao ARBRE KFRER(LH, Wi, BERG B H
B, 4 RE complex extract, DCL)9] T4 A
S tRtelolA st ARESI, 11 WE E
B2 o2 Zok(Table 1).

Table 1. The Prescription of DCL

Hergl e Weight
medicine Scientific name ©
name 8
aH Gypsum Fibrosum 16
g Ephedra sinica Stapf 12
EZ5 Cinnamomum cassia Presl

B Prunus armeniaca Linné

8
6
4 Zingiber officinale Roscoe 6
4
4

RE Zizyphus jujuba Miller

HE Glycyrrhiza uralensis Fischer

Total 56
amount
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2 AFo] AME Nc/Nga mice55%, F4,
15-18g)= @Ek2Ho] 2(Korea)ollk] BF4ot AE &
Wi B3} RS 2Hs] T35 OF 2+
2T, % 55+15%, 1241712417 Klight-dark cycle)
O] oA 157Y7E ASAZ] & Aol ARSI
2 AR ety sEAERY A93Y] 5
S DJUARBZOlS -011)Z ¥ob =8
SjAsto] Al

[¢]

3) AloF

AREE AR DNCB(Sigma-Aldrich, USA),
dexamethasone(Sigma-Aldrich, USA), formalin
(Merck, Germany), total RNA prep kit(Intronbio,
Korea), AccuPower CycleScript RT PreMix
(Bioneer, Korea), histamine ELISA kit(MyBio-
Source, U.S.A), mouse IgE single plex magnetic
bead kit(Millipore, USA), mouse magnetic
luminex assay kit(R&D system, USAE A8319

o

4) 717

ARRE 7)71=  reflux  extractor(EYELA Co.,
Japan), rotary vacuum evaporator(EYELA Co.,
Japan), freeze dryer(Ilshinbiobase Co.,
HPLC(Shimadzu, Co., Japan), ICP-AES(Shimadzu,
2E47|(TELEDYNE Leeman Labs,

U.S.A.), clean bench(Vision scientific Co., Korea),

Korea),

Co., Japan), &

autoclave(Sanyo Co., Japan), vortex mixer(Vision

scientific Co., Korea), centrifuge(Sigma Co.,

U.S.A), deep-freezer(Sanyo Co., Japan), ice-
Korea), plate
shaker(Lab-Line Co., U.S.A.), luminex(Millipore,
U.S.A), micro plate reader(Molecular Devices
Co., US.A), nanodrop(Thermofisher, U.S.A.),

alpha cycler 1 PCRmax(PCRmax, U.K.), electro-

maker(Vision scientific Co.,
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phoresis system(ADVANCE, Japan), real time
PCR(Qiagen, Germany)& ARSI

2. 4
D NE F2E
DCLG69N 17+ 554 500t Hol 341K B3t

T FE2 T Cé% o}llS  rotary vacuum
evaporator= %t lxﬁ:?—é At 55 8RS freeze
L 2% 6.1g58& 10.8%)
e -%Xi% P5a(-80T)ofA B
ol Aglo] Rt shg SRl Ak AR
SHITE

2) HPLC &A

DCL 30mgZ 80% ol 1mfoll =1 0.45m
membrane filter® oTAZ] & 10uS HPLC AR
2 ARESIYI) ol s water(A)2t acetonitrile(B)Z
gradient elution systemr& 48519 0-5min(0% B),
5-30min(40% B), 30-40min(80% B), 40-55min
(100% B)E A5}t 942 1.0ml/min, column
2= 40CE 445193, UV wavelength® 210mm
= d7gste] A1

3) F3% W
|, B, 7IER #49] 749 DCL 0.5g2 =20t
Mg AX=A] g 87101 ¥ 5 EAt 10n= ¥
T, 8712 FT Qo FANA T A ARG F
Fad AR ARENG AF8ste] Bael £
A R
I Y3 B2 Yol Hzolo] 5= welz sy
slslol Aoz Agailch AT 10mE Fachn
A& AR 48 8710 U= go] o 24}
7o vpHog zASle] ZA|gRo g ARSI &
vlE AN FFF 9 ZAFNS JA T S AskEa)
ZAEA(CP)Z ol 83le] AL AL FAH
dog uysle] AU Zlglh S BM| AS
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F2EA71E 0]83510] DCL 50mge Eot SEd A

2] I flo] Sl

4) ol&y] IRYF I 4 AEA

157k 8715 A% 5 652%°] E Nc/Nga mice
o] 52 7 olHFolAFE 12| JHF7IA| A Kk
24A17H A 3 257 AU= 1% DNCB(2,4-dinitro-
chlorobenzen) €HCHIE-Z2E2U=3:1) 150uE
AR Foo] T=¥sI¥ct 257 TX & F 351
0.5% DNCB 8% 15005 A% =351, 23
2 7 PR dexamethasone 1mg/
nf, DCL2 200mg/kg, 400mg/kgC= WY 13] 200ud

¥ 472} 37 Fofdtaik

Stlom, YA AEZ 30481 AF2olA Z3]3 YA
#2](3,000rpm, 15min)ste] BHS F50I%L &
3t EH2 HlolenA S8l $A ep tubedl ¥

ZAL $52(-800)0] Hsto] AR&sioitt. 5
3t &% % MilliporeAte] IgE kitet R&D system A}
9] cytokine kit, MyBioSourceAt?] histamine
ELISA kite= @2 247 50u AH&sISich. @9 A5
T AU 5 HAFES vAPIRIE ol8ote] 2 A
7 Zet Aag E7 7 AX1 F ep tubed] Eo
ZAZ P51(-80T)0l HkstH ARESIGITh

6 %91 W}

AD 1 3 ARE A7 FoIgt 4530 ARl 29
< Xl ARS v O ADoJA] URE o= ARG
w= A St WP oR B HUE Ao
Bt =2 SMerythema), 7letEdt X mF
(pruritus & dry skin), F53% 8F(edema &
hematoma), A5-S{excoriation), E418Klicheni-

fication) 502 57[x|o|H, Zkzke] =L 91-2(0),
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389 T, WS Al] 52 Fe 50E 599 ¥
Ttetict

7) WHE 24

AY T & Y55 FHor HIMIEZ white
blood cell, monocyte, eosinophil, neutrophil,
basophil, lymphocyte &8 tiddisly s Bio
Fab Lab(Korea)oll £4 9J=lst9itt.

8) @Y U upolulA 4
@ Immunoglobulin E(IgE)
AY T T I53 @HO= [ghE S0l
96 well plate®] E&J5t %, standardE 50u(
A beadS 25u 7} wellof] Wil AR20f4] 14]
ZF9RSAIZ] & washing bufferg ol-85}o] 33]
A AAE XPsilct. AE & 2549
anti-mouse light chain, PEE Yo} THA] A2
oAl 158 ¥kSAIZIaL 33] AlHRH H sheath
fluidE 200u¥ Y2 & JluminexE &9l &%
Elyiles
@ Histamine
AY 25 & =5 YO = histamineS 7
513t} 96 well plated] &5 8%, 96 well
plated] £t ¥%, standardE 50
biotin-labeled antibodyS 50ul® Z+ wello|
Y3 37CoA 458 HESAZl & washing
bufferg ol8sto] 33] AlH AA2 Hgst3ich
A2 & 10042 HRP-streptavidin conjugate
11 37TColA 304 WS 33] AR F TMB
substrateS 90ul ™ gof 37ColA 158 ¥ES Al
Atk ¥k Z stop solutionS 50u A @il
micro plate reader”]E &3l 450melA 3%
£ S4sI3lth
& Cytokine

it
o -
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A T8 F Y5 @Ho=E IL-18, 1L-2,
IL-4, IL-5, 1L-6, IL-10, TNF-¢, IFN-y& &%
5193ct. 96 well plateo] £2J3t @4, standard
£ 50u® microparticle cocktailE 50u% Z}
wello] €I R0 24RF WRGART &
washing bufferg ol-€s}o] 33] A4 S X
Pt Al = 5042] biotin-antibody
cocktails g0l THA| 2o 1ARE BEGA]7]
1 33] M2t F streptavidin-PES 50u% 4
o] 204 304 ¥ AlZlTt ¥ES ¥ washing
bufferg ol-8slo] 33] AlH S 213y, AlAgt
5 sheath fluid 150ulE go] 4204 2& 1t

SA F luminexE &3l Sk

9) 22 1] vjo]oxl 57

Ay 23 T ZESE 5 2| OF filaggrin, VEGF,
TGF-p1, EGFS] mRNA H&FS ERlsigieh. 24
100mgell cell lysis buffer 1mf¥ ¥ & w72
ZAL ZEE & chloroforme 200u® #7}slo] of
Al Z5kott. ol ¥AEE (13,000rpm, 10min)
3 400u9] A5HE 3l9519] binding bufferE 400
w231 E31510] columnoll FUskL YAEE 31
t}. column® washing buffer AZ 700u% ol €&
2182 313l washing buffer BE 700u(% do] 94
22 3t 5 elution buffer 50u2 ¥l YAIEE] 5}
RNAE F&519tt. 9% K reverse transcription) Bt
32 RT premix(reverse transcriptase, reaction
buffer, dNTPs, dT20 primer, stabilizer)o] total
RNAE lyg #A7helal 25 Fu7b 20u7t =es
diethyl pyrocarbonate(DEPO)A2E Z545 A7t
siolh. o] S A2 & PAZH2,000rpm,
5sec)8lal 45C heating blockolA] G0E: 9t HESA]
A first-strand cDNAE /35Tt OIF HHA] 95T
oflA 5% &% ¥EAIA M-MLV RTE &2/t A1x1
T Pgol &=H DNAS PCRO| ARESISITh
Real-time PCRE ¥sto] 3H4go] &=H DNAS
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SESI9=t, real-time A& tubeoll ¢DNA 1ul, Zt
primer 2ul, SYBR Green 10u!, DEPC-DW 5ul%
o] thgat Zo] Jsigitt. 95C 28 ¥kg = 95T
5%, 62.5T 30%E 1 cycleZ 3}9] & 40 cycleE 4
oot o] T FHA YHFE tixo] Hlst] 4
AL, ARSH primer?) sequence®} sizew Table

29 .

Table 2. The Sequences of Primers for

Real-Time PCR
Primer F/R’ Sequences (S};;e)
F  TACTGGTGCTAAAGDTGGCA
Filaggrin
R CCTTTATAATCAGTTTTACT
F AGGAGACGGAATACAGGGCT
VEGF 97
R GGTCCTCCCCGACGTTTGGCTG
F CGAGCCGCGAGGAACCGAAG
TGF-B1 110
R GAGCCCAGAAGTTCGGACGAA
F TCCTGACCCCGAACTTCTCA
EGF 130
R TTCGCAGTACTTCCGGTCTC
F TGCTGCATACGAGCATCCAT
GAPDH 167
R TGTCCTCAAAGTGAACCGCA

F : forward, R : reverse

AY B2 55 R Ak 10% Z2
A 242 AAA 71l KPNT(Korea)o]
QUHLE, MET G OZslsict o] 7, &
222 YRS o) Bsle] TR FoA%
7 e wske vmEAsigt

=

= B
it X R

i
2

3. Az

A% Z3= SPSS 18.09] ANOVAE o-8st FAIA
g 9 Dunkan testZ AREHA SR p<0.001,
p<0.01 ¥ p<0.05 F=ollM 1 §odE ARSI



1. HPLC 24

DCLS] HPLC £4 Z3}, 28 4% 23849 1=
(peak)7} ERIEIUTHFig. 1).

500000

250000

T T T T T T
5 10 15 20 25 30
min

Fig. 1. HPLC Analysis of DCL
"DCL was analysis with HPLC chromatogram, HPLC :
high performance liquid chromatography

= AN &
2. 325 2F
o5 e ST

23 DCL2 &, &, 7I=5%
o] 71&X] olstE HAZEJUT £ AZEA Loyt

(Table 3).

Table 3. Content of Pb, As, Cd and Hg in DCL

Pb As Cd Hg

permissible
concentration 3 0.3 0.2
DCL 0.5 1.7 0.1 N.D
* Unit ‘mg/kg

3. K™ 7t

DNCB Azlo] osto] /g2 Alefet -
*1 e “i%fl} ﬂfoﬂ 40} HJT e T-i%% g

el @40] 48 e, DL ol A2 240
A gAvs RS DAY & JechFie 2.
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[

Negative
control

DCL
200 400

Normal Nagatwa F'osnwa
control control

® 16

- ek b
S

oM A oo N

Dermatitis score

N

. Effects of DCL on Skin Lesions in the
DNCB-induced AD Mice(A : photography
example, B : dermatitis score)

*Photography example and dermatitis score of the
clinical severity in DNCB-induced AD mice skin lesions
were monitored once in the final week. Values
represent the mean+SD of the total score from 6 mice
for each group("p<0.001 compared with the negative
control group).

Normal : Non DNCB induced Nc/Nga mice

Negative control : DNCB-induced mice group was treated
orally with D.W

Positive control : DNCB-induced mice group was treated
orally with dexamethasone 1mg/kg

200 : DNCB-induced mice group was treated orally with
DCL 200mg/kg

400 : DNCB-induced mice group was treated orally with
DCL 400mg/kg

Fig.

4. HAMZ

1) White blood cell

White blood cell level& &35t 21}, AL
1.140.1 x 10%cells/ul, SXNFAS 3.3+0.2 x

10%cells/uwl, FAHZLE 1.5+0.2 x10%cells/wE
LFERE W, DCL 200, 400mg/kg £+ 2.9+0.2
x10%cells/ul, 2.1+0.1 x10°cells/lE FERY} DCL
200mg/kg= AQUTE HE Foioli] SAgiReo] H]
3 /ol A=("p<0.001) F4art YeEFGTHFig. 3).
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3

25

15
14

" .
[

Normal ontrol  Positive control

WBC level (x10° cells/u2)
~

Fig. 3. The Effects of DCL on White Blood Cell
Level in the DNCB-induced AD Mice

*The level of white blood cell data represents the mean
+SD("p¢0.001, compared with the negative control
group).

2) Monocyte

Monocyte levele &4% 23}, gt 7.4+
1.1%, S4dFE2 25.0+1.9%, FIHRLES
17.4+1.0%2 YRS ¥k, DCL 200, 400mg/kg 5o
T2 22.340.9%, 21.5+1.0%= YR} DCL 200mg/
kg2 AlLJE BE FolgollA /dthRato] HIs] /9]
A =("p<0.01, p<0.05) Favt YedTHFig. 4).

20
15
10

Norm:l ontrol  Positive control

Monocyte level (%)

@

°

Fig. 4. The Effects of DCL on Monocyte Level
in the DNCB-induced AD Mice

*The level of monocyte data represents the mean

+SD(*p<0.01, *p{0.05 compared with the negative

control group).

3) Neutrophil
Neutrophil level& 743t A3, AYE2 5.7+
0.6%, SR 10.9+0.4%, FAAZRE 7.5+

0.2%= Uehd 8, DCL 200, 400mg/kg Fodw-

8.6£0.1%, 7.2+0.2%=% UrEM LE Fojiolx 84
tjzzol] visf 494 =

7h LebdTH(Fig. 5).
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, "p0.01) A

Neutrophil level (%)

8
4
2
0

Normal ontrol  Positive control

Fig. 5. The Effects of DCL on Neutrophil Level
in the DNCB-induced AD Mice

*The level of neutrophil data represents the mean
+SD("p<0.001, “p<0.01 compared with the negative
control group).

4) Eosinophil

Eosmophll level& 793t @J—h P 5.4+
O

0.4/& LRt t&‘ﬂ, DCL 200, 400mg/kg Fojit

9.34+0.5%, 8.2+0.2%= UEh} BE Fojit2 -SAgr)
Zao W] S99 l=(Tp<0.001, “p<0.01,

(0.05) F47F HERTHFig. 6).

K111

Normal Negative control  Positive control

Eosinophil level (%)
>

~

~

Fig. 6. The Effects of DCL on Eosinophil Level
in the DNCB-induced AD Mice

*The level of eosinophil data represents the mean

+3D("p<0.001, “p<0.01, p<0.05 compared with the

negative control group).

5) Basophil
Basophil level& &3t 2y, LS 10.6
0.1%, 2927~ 10.740.1%, AR 9.9+
0.2%= UERt ¥, DCL 200, 400mg/kg S-0I
11.6£0.2%, 10.8+0.2%= UEh} TE AgFolA
oI5 vehhA] elolkthFig. 7).
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asophil level (%)

| “|\ “‘\ “|\ |||| ““
8
6
a
2
0

Normal ontrol  Positive control

Fig. 7. The Effects of DCL on Basophil Level in
the DNCB-induced AD Mice

* The level of basophil data represents the meanSD.

6) Lymphocyte
Lymphocyte level& 43t 23}, A2 70.6
+2.4%, SANZRTL 41.745.1%S FHRES
57.846.2%= WERd ¥k, DCL 200, 400mg/kg o]
P 47.644.9%, 51.4+1.9% LER} DCL 200mg/
= ARlet BE Fojfoli] S/ddiEAtol vl 72
A =("p0.01, 'p0.05) F7Pt YERdThFig. 8).

50
30
20
10

[

Normal ontrol  Positive control

Lymphocyte level (%)
IS
5

Fig. 8. The Effects of DCL on Lymphocyte
Level in the DNCB-induced AD Mice

* The I*evel of lymphocyte data represents the mean
+SD("p€0.01, 'p<0.05 compared with the negative
control group).

5. A LY HIO|L0tA

1) Immunoglobulin E(IgE)

IgE level2 7%t A7}, AAAS 245.6+50.4ng/
n, SANZTEE 3562.8+282.0ng/m) FAAHZA-S
1698.8+400.9ng/ml= YEPd §FH, DCL 200, 400
mg/kg Tl 2717.04370.7ng/nl, 2290.94£136.3
ng/mlE et BE FoloflA S/dtzstol His 72
A3 9=("p0.001, "p0.05) A4 LeltKFig. 9).

AAR 91 69 ¢ AWfiEEel DNCBZ fdE A519] ofe|miR el niXle 9%

4500
4000

3500

3000
2500
2000
1500
1000 |
500

[

Norma\ ontrol  Positive control

IgE level (pg/md)

Fig. 9. The Effects of DCL on IgE Level in the
DNCB-induced AD Mice

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

2) Histamine

Histamine level& f A3}, Pt 12.0+
3.7ng/ml, /JHE 6%3.1ng/ml, FgHE
= 32.8i3.1ng/mﬁ§ L]’ﬂ' HhH, DCL 200, 400mg/
kg FofZ 55.0+3.3ng/ml, 39.9+5.2ng/ml= e}
"} 2= O‘]:rLOﬂH Jeiztol Hlsf %9]“ W=

40
30
20
10

0

Nonnl trol  Positive control

Fig. 10. The Effects of DCL on Histamine Level
in the DNCB-induced AD Mice

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

Histamine level (ng/md)
a
g

3) Cytokine
@ IL-18:1L-18 levelS =743t Ay}, LS
1.4+ 1.3pg/ml, S/ JHET-2 40.3+3.7pg/nl,
PgRTS 17.142.3pg/mi= RS B,
DCL 200, 400mg/kg Foiw-2 28.6+3.7pg/ul,
21.1 £2.8pg/mlE HER} HE Tl /3
Z3o w8 ol =(Tp<0.001, “p0.01)
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Aa7F HebgtiFig. 11).

20

15

10

5.

0 ——

Normal Negative control  Positive control

Fig. 11. The Effects of DCL on IL-18 Level in
the DNCB-induced AD Mice

* The level of IL-18 was examined by luminex Lnultiplex
assays. Each data represents the mean+SD("p<0.001,
p<0.01 compared with the negative control group).

IL-1B level (pg/me)

@ IL-2:1-2 levele 43 Ax), AYES
45.743.2pg/ml, SANZTE 19.0+2.4pg/ml,
PINZAES 40.4+2.6pg/miZ LFERE HhE,
DCL 200, 400mg/kg Fole-2 27.9+3.6pg/ul,
33.1+3.3pg/m= UEh} BE Folit 24
Z2o] Hla) 24 e("p<0.001, “p0.01,
p€0.05) F7PF YebdthFig. 12).

30
20
10

0

Normal egative control  Positive control

1L-2 level (pg/nt)

Fig. 12. The Effects of DCL on IL-2 Level in
the DNCB-induced AD Mice

* The level of IL-2 was examined by luminex multiplex
assays. Each data represents the mean+SD("p<0.001,
“p€0.01, 'p€0.05 compared with the negative control
group).

® [L-4:1-4 levelE &X3 23y, A2
5.14+2.2pg/ml, RIS 72.7+7.1pg/u,
PR 34.445.9pg/miE UERE BHH,
DCL 200, 400mg/kg Fod- 259.4£5.6pg/ml,
48.9+3.9pg/ml=E e} HE Fojrold 54

66

tizto] Hlsh G943 =" p<0.001, “p<0.01,
"p0.05) 47} UeRdtiFig. 13).
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Fig. 13. The Effects of DCL on IL-4 Level in
the DNCB-induced AD Mice

* The level of IL-4 was examined by luminex multiplex
assays. Each data represents the mean+SD(" p<0.001,
“p<0.01, ‘p€0.05 compared with the negative control
group).

@ IL-5:1L-5 273t A3, AR
1.3+1.9pg/ml, =/dHNET-S 33.4+4.4pg/ul,
FFT-E 18.9£3.5pg/ml HERTE ¥HH, DCL
200, 400mg/kg Fol-2 26.0+2.4pg/ul, 25.8
+1.4pg/mlE Ye} BE Foldoly AR
2ol Hl8l Rl =("p<0.01, pe0.05) T
7} YebdchFig. 14).

20
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Normal ontrol  Positive control

Fig. 14. The Effects of DCL on IL-5 Level in
the DNCB-induced AD Mice

* The level of IL-5 was examined by luminex multiplex
assays. Each data represents the mean%SD( p<0.01,
"p€0.05 compared with the negative control group).

level&

LS level (pg/ne)
b

@ IL-6:1L-6 levele AT Zd B2
17.1+  11.6pg/m, SAHZZS 2709+
12.4pg/nl, O}:A(‘)]EH—‘—L_S_ 135.8+16.4pg/m=Z
Uehd wkd DCL 200, 400mg/kg Fol-2
207.4+12.3pg/ul, 162.4+12.3pg/m= LR}



RE Folpe 24Tzl sl §94 =
("p<0.001, “p<0.01) A7t UERITKFig. 15).

200
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100
50 -
0

Normal Negative control  Positive control

Fig. 15. The Effects of DCL on IL-6 Level in
the DNCB-induced AD Mice

* The level of IL-6 was examined by luminex Lnultiplex
assays. Each data represents the mean+SD("p<0.001,
p<0.01 compared with the negative control group).

IL-6 level (pg/nd)

@ IL-10:1L-10 levele 243 23}, Ag2S
1.5+ 2.0pg/nl, SANZRTL 59.7+4.6pg/ul,
PFREAS 25743 1pg/ml=  HERE WHE,
DCL 200, 400mg/kg -2 51.0+3.1pg/ud,
39.2 +3.9pg/ml= Ut DCL 200mg/kge Al
QJgh BE Fojtolk ARl Hlsl f2d A
L("p<0.001, “p<0.01) A7} elItKFig. 16).

30
20
10
0 —_—
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Fig. 16. The Effects of DCL on IL-10 Level in
the DNCB-induced AD Mice

* The level of IL-10 was examined by luminex Lnultiplex
assays. Each data represents the mean+SD("p<0.001,
p<0.01 compared with the negative control group).

@ TNF-a : TNF-¢ level& &3t 23}, JAFLS
949+ 68.5pg/ml, SINEFES 982.4+54.1
pg/ml, FIHZTES 570.2479.3pg/ml= Lt}
@ 8FE DCL 200, 400mg/kg S35~ 856.3
+54.1pg/ml, 762.2£79.3pg/mlE HERL H

AAR 91 69 ¢ AWfiEEel DNCBZ fdE A519] ofe|miR el niXle 9%

£ FolZolA Szl Hs) 7948 U=
("p<0.001, “p<0.01, "p<0.05) ZA7} LrERt
HFig. 17).

800
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Fig. 17. The Effects of DCL on TNF-a Level in
the DNCB-induced AD Mice

* The level of TNF-a was examined by luminex multiplex

-----

“p}0. 01 p€0.05 compared with the negamve control
group).

@ IFN-y : IFN-y levelS 233 2y, HATS
70.4% 5.0pg/ml, SAHHZTE 41.2+6.4pg/
n), FANRAEES 62.8+7.0pg/mlE LERE HF
™, DCL 200, 400mg/kg FoI7S 44.3+6.2pg/
m, 60.6 +3.2pg/mlZ YeRt DCL 200mg/kgS
ALzt BE FojollA Szl Hlsh 52

A A= ("'p0.01) 77+ VERtTHFig. 19).
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2‘

Fig. 18. The Effects of DCL on IFN-71 Level in
the DNCB-induced AD Mice

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

6. X% Lf Ht0|<20tH

1) Filaggrin
Filaggrin mRNA %S Z783F 23}, A2
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2.240.1, SAHETE 1.0£0.1, FHHRTL 1.7+
0.12 YeRd ¥hd DCL 200, 400mg/kg T2
1.1£0.3, 1.4£0.2& e} DCL 200mg/kg= A|Aet
BE FoF2 JAdERel Hs] /9 Se
("p<0.001, "p0.01) 7} YERETKFig. 19).

Normal ontrol  Positive control

1

¢

»
o

Fold change (Filaggrin/GAPDH)
- o

°
o

Fig. 19. The Effects of DCL on Filaggrin mRNA
Level in the DNCB-induced AD Mice
* The mRNA level of filaggrin was examined by a
real-time PCR. Each data represents the
mean+SD("p<0.001, “p<0.01 compared with the
negative control group).

2) VEGF
VEGF mRNA 9&3Re =45t 2n, e
1.740.1, 2ANEZEE 1.0+£0.1, FHHZLE 1.5

|

p

+0.18 UERE ¥, DCL 200, 400mg/kg Fof2
1.0£0.0, 1.240.12 e} DCL 200mg/kgS A5t
= FolgollA gAdRzl Hls) fed %

("p€0.001, "pC0.05) 77+ UEFETHFig. 20).
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Fig. 20. The effects of DCL on VEGF mRNA
level in the DNCB-induced AD mice

* The mRNA level of VEGF was examined by a real-time
PCR. Each data represents the mean+SD(" p<0.001,
p<0.05 compared with the negative control group).

3) TGF-81
TGF-f1 mRNA ¥dFE =79t 23}, At

Mo

68

2.240.1, SARZZE 1.040.2, YHHZRTL 1.6+
0.12 yehd ®hd, DCL 200, 400mg/kg T~
1.340.1, 1.540.12 Veh} LE Eoj2o Sz
2| w3 394 A=("p<0.01, 'p<0.05) 77k L
SYoHFig. 21).

Normal Negative control Positive control

~

Fold change (TGF-B1/GAPDH)

Fig. 21. The Effects of DCL on TGF-81 mRNA
Level in the DNCB-induced AD Mice

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

4) EGF

EGF mRNA ¥@%E 343 21, e
+0.0, 2ANZZLS 1.040.1, AR 1.
2 Jepd ®h DCL 200, 400mg/kg o
1.0£0.1, 1.3+£0.3°0& YR} DCL FojollA]
giztol Hlg) Feld Sl XolE HolA] gttt
(Fig. 22).

Normal ontrol  Positive control

Fig. 22. The Effects of DCL on EGF mRNA
Level in the DNCB-induced AD Mice
* The mRNA level of EGF was examined by a real-time

PCR. Fach data represents the mean+SD(" p<0.001,
compared with the negative control group).
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7. ZESHH HAL
1) »& 54

o7 =7 Hals SA% dat, ALl vl |4
272 epidermis(E; black arrow)2t dermis(D;

red arrow) 77} E35A F7lIg0H, RE £

2 S E20l Bl5f epidermis®} dermis®] £
7} 4519KFig. 23).

Normal Control

N

DCL 200 DCL 400

Fig. 23. The Effects of DCL on Skin Thickness

in the DNCB-induced AD Mice

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

2) AR A8
A g HSIE 2 23}, gkl vls)
SAAYRTS A 3 S5HA S71e.eH,
HE Rt SuiRee] vle] Heol sttt
(Fig. 24).

23

‘(j):l’
o] 3

r:|o _I)l

DCL 400

Fig. 24. The Effects of DCL on Eosinophil Infiltration
in the DNCB-induced AD Mice

* The eosinophil infiltration was examined by H&E

staining of skin sections(magnification : %200, scale

bar : 50im).

AL 9 671 : Adise] DNCBZ dE 8719] ofZxjujRedel vjle JIF

]
]

V.

ADS] ol ¥y 7|42 Agke] dHA A= &
ouy §A4 A9l HE FH7)E, HAHAY o),
4821 5 BT J5AEY 7341?— i Alel
257 9, 41011% AD9] I 1220 mi
o] ool ¢Rlo] Ho] g3l outside-in
model¥} HZFAQ1 HARES0] WA WAYsio] o]=
Qlel] mFRAH 50| £AFETE= inside-out model,
TIP3 o] F 7H] 7|XE BHtle] R EgHew
ZRE3H}= outside-inside-outside model 2 A5k
T . S Foket mgo] 1ol dul AdHY
2 HHA AA1 vgAdARl Bko] B3 o= AD

H9lo] 7]oficHY,
outside-in model °]22 HIAFHO] Al 24

1 ADS] Y 71 Attt #uEe] 7)s
H— AD $He] g4 oAM= e,
Slo] 7y, A 7 &40 S E B 24 4
| EXA o7 A= A& | 2 TS
FAIS= X Wlol Filaggrin 4419 EdHol=
ADEHAFO] 15-50%14 T WHH  inside-out
model o] WEH HARAGoN= AD] Y 7|4
q] 4l 821 F sholm, AD= A4l | Fgtow

SRS Flohks o2 APl T H=
EO]E} Fol| sl BAZTAANE, BTN, 2P
d AE7t ek, sA 9 A5 37 &
A7} S7FHA =i, o]Fo] ADOJA Holi= Th2
QA Wkg-0 20| Wgl} oA Hrp,

A7 ADQ] FFA = FARHOE HEA|, A
Bl2olE, ZAFH A, Ai8HoR TFS|AET]
A, AAXAEZO|=A|, Cyclosporine, Interferon-y
5o "G, TERmEoR AoHRY, WAl
W, ArlelEalit 59 AEHo] ARGE AL glom AR
& A=AE Th2 B=E Atsk= FESHIAL}E small
molecule inhibitors7} 7 Zolch?,

Iy @A GRRRS] 85%F AHAlok= 4 AH]

AQ

235

)l' o ﬂllO

B
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0
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Zol=gHio] A9 M 4% 5| Hakg ) BHow
Qs A7|1H o= AL T &= ¢ ,

o) w2A] Asls uks@Ae] ZAL otk 5
Ao] ZAZAG I3 ARSI AAEGAA S A
A2 FAEE= Cyclosporine®] A9ol= &L, 4
A= 50| Bago] v i WA E W
A, A 59 HAgow o Ak 4 glon,
T2 Bz 2E E3 A8S Foepd A 7ks54o]
Slo] ofZ7A] LEAQ AgE gl= Ao,

ghojslollal AD: #3, HalE, IEAUE, 15, R, 19
B, R 5O WFE B 5 O Tk,
“INGELL, BERCATIGSEAR, S AU Ol St EhR
e BT, VERN, SCHERE, HE,
R - DU R, Rt ol A
3t olgf & L o7lEd 2J3t 7]=0] 9lom oh
BiE Ol ARG SR8 RIS, MR,
WRFEE-"ole} slo] FAH R F|&Eoigly, T
MEEofl o] o2 @A Jago] HATH e W
%o0] o]R2ojAL 5 ofg] 230 ADS} TH jgo]
71250} JeH.

2 FopBlols AD S439] ool ulet ek
I} o2, HIrol wet S47]0ls WA, o
710l PkEses, 7101 RO R, Y
A710] w2t o], AQ17]E Liro] WiZo] o]Folx]
T om”® ojoly|ol kg, WRHRULE, &
ol7lolA A17]ol JRREETIUSEC] HAHIR, i
JRULEE IR (IR, KRl
Ly, BRSPS 21 AT, @A
HoREO Y e, e, Wi, |
s GRS AR, R, L
B 5 TRt eEIAAe] ADO] digt faA
7} 71 it A7 BsHA| olRojX| 1 ek

S i, ol AW, NRTE, FEEE SV,
TFHERS, KT Bk 9%, [
R, Mo AERRRS S 71EeI
L DCL figsell FF 48 AfS dol ‘gpiey

70

VORI S AE0le AUes Mg, tiE
AR FTRFHIQ WiehsE T} 2] <ol 24f of g
a3t FrElelty. DCLES fiwrt B/dska KEeh
Aol MRS F5S wol koA RSt Mot o
Holal Qs AoR, it H717F fARI ¥
A7t &5 Alste] 91 B710l Ele puEvEET Qi =,
gl oJaf) S5 o] it E|7] Bt HkE &
Zhe IgollA Aok WEY U AESHA MRS B
ojFL opo|til0 Qb o DCLL FfFHEH, W
TIHREER, MR, REes, M, SRER FiE
fils, SHEgERETE 5 349 2719 mpel &£
&7} g, A BY o) 3-8 ZRsip.

DCLollA g1 Frife TARRGREOIA 122
F50] Slo] #TAITIHA A1 2e EojErta of
AT HEVEA, BELLESIO] tEE, MSTEE, RS
x| =olH 53] fl E5o] Qo] Hpt, MHERE, H5,
k5 DRASS ARSI HBS #oks M2 i
Bl @l TAVLE A, FHEE i R B g
SR MEES =9} ilfEcty] ool fizte] st
pt figio] Aol shEE ol AL & &
ovf? Eet HE2A R shppkols HgE=
OFAflolcY. i I BT, ENAN FUKGEH,
OS] a5o] 9lo sNEEES] K & ohzt
WA=, JRBHRRE, Rk & 5ol Al 2491
TP, DCLoA kb BTl A o sto]
fifgie] #Rg 283 @ LB AASH, K-
2 JiEh A SNl =2 Soks A%S uiEsiErt
HE= HHGEEEE R BHEEE: ol 283 3 &
o YPIEE TFHFE AT TP

AF7kA DCLo| et =2+ 357|914 mucin
| A&, AAERS} oA 2 et 8%t
Zolollq T A= X071 gilon, o
BAsl} PE =22 DCLAAL A0l ifH s
o83t AD & AXle] tiet A 18]Ve} d& =8
% A3 Sk AD A 1827} 9o DCLO]
ADO] 28K HEsH 7|3} gt AARE A



AT

olof] 2|2K= DCLe] ADll f2J3t &50] U=Al &
opr7] 9J5f, Wijo] DNCB €< Z¥slo ADS &
ARl & SHFE Fogt Negative control<,
Dexamethasone FoI3t Positive control, DCL
O] AE=(200mg/kg) H 5% (400mg/kg) Foit 1]
I normali 7H4] & 5709] H|IL 0= Hwo] &
T= NSt Blidol= 479 AEE mY 13]
45771 737 Fofet F, mjRe] SQkARl AH, EH W
IgF, Histamine, Z% Cytokine, HYLANE 1z
1 2A Y Filaggrin, VEGF, TGF-p1, EGF 59 #
35 sIgIth

Aol A1 WA HPLC #4+& B3l DCLY %874
& A 23 28, 45, 23800 m37} ERIEoIh
(Fig. 1). E3F &S 1fsle] DCLY Fa4 o
T Ik A3t o, HlA, 7IEgo] 7IEA] ofskz:
HAEEUL 22 HEEA Qdot S50l gt oFd
“go] ERI=|QltkTable 3).

X TAZ= 7169 wet Thl, Th2E HEE=,
Th12 IFN-7 5 999 cytokined #1510 A2
FARES SNl BHE, Th2t 14, 1L-5 59
cytokineZ EH[5}0] [gEQ} SARE, HIThA|ES] CJgt
HAGE-S EXIotHA Thl ¥E&-2 JAIRITE ADoJA]
9] A ol Th2A|Z7t fAfste] ojatd s
IgE A4} cytokines°] £71ok, THo|A9] A<
RS, AA W gug FUAS 9 Sl
9] Al g7lso] Ay,

DNCBE "R-A 1jio] BHE T A] HHSEA o
Th1olA Th2 Al §EGO& HEA7|H, BF W
[gE & ofye} BTNz, thalMlx, T, TARE
Th2A|IZ 59 |43 577F Uehd QIAolA9] AD3}
T9- FARE AFRS UEHAcPtS. wjEo] DNCBE mt
929 ADE FE5h] 9%t AlE= ARgRleH, A4
& AlQJgh BE ol DNCBE Aejole] o5 4
= ZRIsIGITE A2 674l ZF o wi JHE &
R grieto] At Ax), iR H]astod

-

ol

k

AL 9 671 : Adise] DNCBZ dE 8719] ofZxjujRedel vjle JIF

2
ofe} il Hlsh HISIAY o 955 At
£ YERSIcKFig. 2).

S o9 ADOll= ofF] 7HA] HIYA|RZ7T EA
&=o] St FAVIAIEL TAIZ} 22 S5/ dH
ANz} oA TARRY HIRHA|E 2R A3 Y
I7F g0 Qlof Folle o2 7K A= AR
HY Alazof| oigt A7t Eds] = Sl &3
SAMLE ADOY| F85H ABZtE= HeleE, nEEA
o g3t TANE 40 AD9] FFEIF S AL
2 LA Qla gAdle] Toid Aog By

DCLo] @Y W HYA|2 H|X|= kS Lok
Slof At Ax}, ARl vl S8HBaso-
phil= HE oA o7t qida(Fig. 7), T35+
(Neutrophil), ZAFFosinophil)= ®E o] 3-9Jst
Al 34519 2 (Fig. 5, Fig. 6), DCL 400mg/kg o]
oA WE3H(White blood cell), @7 Monocyte)
oI5t ZH4E(Fig. 3, Fig 4), BZHLymphocyte)
3712 H9ItFig. 8). £3] DCL 400mg/kg

ofollA TFT] AAEIR= FRFHT -
SHA Ut wEbA A5 Bkl Hefshe 297
A= Zolg Hol#] glokont, WY Axe} 713e
ol Wi el g, S5, SARES] 7hAeE P
7o $7k= AU=E 7 BYAE AAse HEA
A TEAZH & 4 itk

Immunoglobulin E(IgE)= ADoJA ERZoz =
A TR EAQ BEeH AHE, ADSA] 7
§ 298k Th2A=27t HpeshA ABARE cytokine©]
BAlEof 285 [gERAE frEiAl7|E2 ditro] AD
SRpIA(2F 80%) IgE7t S7F=0 qlom, IgEA|9] &
7 ADWEHO| ¥ 9let 4] S5t o] Stk
B33 ADE ZFRF th50] FEgulrdglol] Hois)
+ Histamine H|THAEZOA b/J=|o] ofg] 2=
JkS5te] FH|El=El, AD *WHolA Histamine 47}
H|¥ 2 Z7l=0] 3loH, ol= H4 Histamine -84
£ UHsle FAVAIRY] B/SFE Rkeste] A% 7

¢
Jo

A ol
i|§
<t

1y

71
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Ao 7]ofght 2, wetd B Agold DCLY BT §
oj7} IgE, Histamine®] P]Al= QS Yok 23}
izl vlsf RE Fojrold fofdt AAE U
WSl 15 DCL FofoflA 4] ¥ #A e
WokFig. 9, Fig. 10).

DCL 77597} Cytokine(IL-18, 1L-2, IL-4,
IL-5, 1L-6, 1L-10, TNF-g, IFN-7)E°] val= 3
< Yol Ay}, HE ATl TNF-¢ 2 1L-18,
IL-4, IL-5, IL-62 &5 ZH4sid 3 (Fig. 11, Fig. 13,
Fig. 14, Fig. 15, Fig. 17), IL-2%& 37151312 m(Fig.
12), DCL 400mg/kg FolztollA= 1L-107} FHAx(Fig.
10), IFN-y7} 3715t3iK(Fig. 18). 53] IL-15%%
[FN-yolX= DCL 400mg/kg FolatollA Fdhztt
A9 vt FHES HAh

AD9] ¢ | Wsk= Thl/Th2A|29] 43
o2 ADOA ThlAME:= E4do] AAstal Th2HE=
27181 Th1A=9 98] === cytokineQ! 1L-2,
[FN-7+= 7ok, Th2el 9Jf F=%1= cytokine$l
IL-4, 1L-5, IL-6, IL-102 Z7F8ka2%® DCLo] Thi
cytokine ZA8PHA Th2 cytokineS JAs}o]
Th1/Th2A|29] ExtES EEte 22 & 4= Aok
E5F AD9] FFHESOl 7P A wACIN A&k
cytokine?l IL-18+= ADS] §Qlofl k83t A WY
o F83F AZ 51, TNF-e<t 3| 583 17
9] w7iPal= Holl DCLel 954 cytokine®
AAste] AT A8 53 ADIA BEE Ut
etk

AR BFollA AR Be] A A 9
of EAicks AEEERE EHlEs 2 QA
cytokine=°] &fote] ZAH. ol2gt AlEte] AT
28-S 95k Ale ATt 2do) QlojA a3t 9T
k= cytokine®=E vascular endothelial growth
factor(VEGE), transforming growth factor beta
(TGF-B) ¥ epidermal growth factor(EGF)E°] 2
. Aol AD7} RIS F= AR QIgt 1]
F&4) di2o] He Sl AlsiAls Aol &kislo]

72

DCLe] Wz, a5 2-E ol mF A= 5
o] U=A| Yoty fJaf, offdt wREA A¥t
el 24 Y Hlo]QubA?l Filaggrin, VEGF, TGF-8
1, EGF] mRNA I&zs 274 ot

AY 43t EGF= Rofgt Hspt §lglotK(Fig. 22),
AFEARLY] FA} AA| ARl Fa3t 9%
< 3l TGF-A1Pe HE Folgolq fx Salz
o] Z7FelA om(Fig. 21), AeAl B ZAIEH]
S5 572U A RE 2= VEGPI
H]9] ZHAZo|A Q3 SRS Sl Filaggrin?
< DCL 400mg/kg FolollA faxpdasol] g2t
A Z7¥510(Fig. 19, Fig. 20) DCLO] 7T Foj7} o
F229] o= Eig = A= Uit

A FE F 5 IEE AFle] yF FAL A
T HHske 27909, 1 Ad BE T4
epidermis, dermis 7} SAE 80| BF A
SFAcKFig. 23, Fig. 24).

oto] ANES &38| BH, DCLS Th1/Th2 &
o W3] Exrgo® Rt ADOJA Thl cytokine
(IL-2, IFN-7)& FJoHAl S7FA71AL Th2 cytokine
(IL-4, IL-5, 1L-6, IL-10)= FCJoH| AT o ZH,
BAIZO] AAlat B5lE odAekar Thl/Th2 B ¥k
o] FHE AN Z8ol glom, T1& Is) IgE
9] IS AL BANLE A5 histamine?]
=S Ao 2 A3A cytokine(TNF-a, 1L-14)
< ARt Ao BRIt} 1 #4t opet DCL =%
Z29] Aol #AH filaggrin, VEGF, TGF-A1,
EGF §2F H@sE S7MIZICEHN mRRA 9] &4
I} A WSS A TS IRt v we}
o] 4R A= B AU 555 RIS Hol
71%= stod, DCL A&7t AH|EO|EAA] Xzt HwH
< f= 97t okl & 4 Sith

wz2bA ADO] 9lojA DCLo] x4 9§45, =
FARYe] At gks 0= wtEn
Higo R 22 Yol das:s ARE
T5 B 9 A Adde] e ok ADAEE 9



rst

erofeR AgoEHN Fgo] 7k AoR Hrlt

V.2 B

AFHAHDCL) F&22 o= uAAD)e] gt
T5E& A59| 91eto] DNCBE 53l ADE AR

1. Dermatitis score B7} 21}, HE DCL Foj#&&
Szl vl 4ol AU, PR
I} HIZSAY B 945 Ik Bl

2. "IAE B4 Z3) 2E DCL ol 391
ZolS Holz] ogfom T FAMLE {olgh
UAE Bon, W3 ThElT= DCL 400mg/kg
oAt folslAl TAdHa, HZ= DCL 400mg
[kgOlATE F2JstAl S7loteltt. E9] 357 %
R} HSSEAY o <49t Sake B9tk

3. Igf % 23, 2E DCL Fold-2 SAdIEZl
Hlsf RofotAl Z4sict

4. Histamine &% 23, ZE DCL £ 24
2o Hol] FJolAl AT

5. Cytokine 24 23}, XE DCL £ol3-2 24z
2|l ¥18j IL-18, IL-4, IL-5, IL-6, TNF-a= 32
SH Ao, IL-2& 9o 7k
DCL 400mg/kg FofollAlgt IL-100] F-<latAl 7
45193, IFN-y&= 37WIgth 9] IL-15%
IFN-79] DCL 400mg/kgolld gttt Blsgt
SUES Ao

6. A IS 2% 23}, e DCL Fofte
TGF-817} &/dtiz=tell Hlsh fofskAl 57kl
™, DCL 400mg/kg FofwollAet filaggrind}
VEGFE JoHA S7Fst3iaL EGF= f-2Jgt wish
7} e1sict.

7. E=2ZA 9] epidermis?t dermis FA|, SAN-

| H3lE BRIt Ay}, E DCL FojiolA &

=

i)

AL 9 671 : Adise] DNCBZ dE 8719] ofZxjujRedel vjle JIF

geizsto] wis Hasioltt.
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