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ABSTRACT

Atopic dermatitis (AD) is a chronic, relapsing inflammatory skin disease
associated with allergy and it is commonly characterized with dry skin,
severe pruritus, high serum IgE levels and eosinophilia. Keratinocytes produce
many cytochemokines which are involved in the pathogenesis of skin
disorders. In particular, macrophage-derived chemokine (MDC/CCL22) &
thymus and activation-regulated chemokine (TARC/CCL17) are Th2-type
cytokines, and it has been reported that serum MDC and TARC levels are
associated with AD disease activity. In present study, we investigated the
anti-inflammatory activities of Prunus yedoensis Matsum barks in vitro and
in vivo. In vitro, we evaluated of their inhibitory effect on the atopic
dermatitis (AD)—like inflammatory markers (MDC and TARC) and
Jak-STAT pathway (Jakl and STATI1) in HaCaT human Kkeratinocytes. In
vivo, we evaluated the inhibitory effect of EtOAc fraction on the skin
symptoms in AD-like murine model induced by DNCB or special diets.
Among different fractions obtained from crude extract (80% EtOH), EtOAc
fraction and E5 sub—fraction showed potent inhibitory activity on the mRNA
and protein levels of MDC and TARC at the concentration of 50 pg/mé in
HaCaT cells. In addition, E5, EtOAc sub-fraction, inhibited the activity of the
STAT1 proteins associated with MDC and TARC in a dose-dependent
manner. Also, the EtOAc fraction alleviated AD-like skin symptoms (skin
surface hydration, epidermis thickness) in AD-like murine model induced by
DNCB or special diets. These results suggest that P. yvedoensis may have an
anti—atopic activity by suppressing the inflammatory chemokines (MDC and

TARC) and skin barrier dysfunction in vitro and in vivo.

Key word : Prunus yedoensis Matsum, Atopic dermatitis, MDC/CCL22,
TARC/CCL17, Jak-STAT, HaCaT Kkeratinocytes, AD-like murine model
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olEd(atopy)= 2= U B dig gd=7] wEe A3z ai4d
ojvf M2, mxdo] YERE A& Coca AF9 Coke RAC] ©]3) “olEw]"gta
HolgEl ul 9d], olgd dy 7] Ao oty ¥HrA HA Jy =74
A9, 2714 A9 ol Atk (Min, 2004). 53] o= 3% (Atopic
dermatitis, AD)S &d#| 27|14 v ol HAS FulslsE A7 we wbA A
A AFdgez o & HoAue Aol F 20%7F €Ethe Rauvt g Ax
2 g &3 gFyolr}, o] 3L AYH, JFAxT, B T4 33, F¢
4, sl FAGHEHE ol SH4e2 yERdT (Kim, 1983; Chang, 1998).

olEy 3o Al thsjd= oy 7HAdo] AAHl ot ST S

(Baik, 2005).

gt ale2e= T AXE A& Z¥4H, CD8+ oAl T Al

uey il
(i,
5
L

Z83% Ao=Z LA vk (Min, 2004). 5, B AlXZ5H IgEel S F %=
B MEX=iYH IgE A4S FXsk= IL-5 IgE AES FFHFAIIE
IL-6 5% #Hls= T AEE CD4+ T AIE F Th2 AEAH
doll Bl vy HHogRyY Fe3 I 5ol T Al 8] Th2= @A
o] MIZEA IL-4 59 Th2 cytokine ZZHo] Eulgth= Aol JFH At
(Min, 2004).
A o) Qe gk Wo] Z1AQl WY AAE T Alxe 435E T4
1 AME7F ABAksl= Th type 1 cytokinee Thl
Aol S E3tE gAle, wtiE Th2
M E7F A= Th type2 cytokine< Th2 Al¥9 F243 R3S FLesdts v



W Thl AEe] #3t& AL dHA vk o9k 22 A5 AAE S o

@& olFw Thl¥ Th2 WY

Thl/Th2 B goz <13 o8 71x ¥
AT+ (Chen, 2004; Ngoc et al, 2005). o}E3] I|F- A3} 22 dd=27] A=

wHo] Th2 oz 243 ZAd=z fid W g Fof shjolty. 5, Th2 Al

o del=7] dke] BAl= Th2 AE 7 S7Fsk Thl AE 7159 Zad

Th2 7Hd& &8l olsld 4 Sk (Min, 2004).

ofEy] v ghxpe] dFoA T AEe] o]F2 5°] chemokined} 1o tjgh
LAl oA wisfEtiE ®arh 9dth Chemokine  (chemoattractant

cytokine)2 @ 5H-¢lo WG9 olF, WHAMES F3F HIVHHES A9 H

zd 7s T A8 7HA E4& 7= EAEo]l A2 cytokined ¥ F-F ol

rr

12

ok @A oF 50 ofFo] 4HA o™ chemokined TERAHOE AHS 9=
F e AlzERD ey A 91 Ao wet CXC, CC % CX3C 28 Co
U 79 ofddoz UyFojZAt} chemokine2 A5 2% #dds du=74
dRAS, dES ArtEA A 5o oy Thx Bt S 2 A
#HAF 9o, It MEZL chemokined}t 1 FEAEC] HAAAN AGHE
AT L EZEA E(stem cel)BE, T Al Fe] B3bel o]5 HIVY oA 2
Thl/Th2 cytokine balance®] =4 2§ & M2 7IsE] ®el &AL 3
o} aFolA CC chemokine2 53] <274 ASHSAA A, 9T, &

< st W arE Y (Lee, 2002; Baumer et al,
2004). =3+ chemokine 8] 2+ CXCRI1, CXCR2, CXCR3, CXCR4%} CCRI,

Lo

[e13

= _ b N
ZTE FolEole o 9¢

rulo

CCR2, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8¥ CX3CR1 &°] <l+<=H,
Th1(CXCR3, CCR5) A3} Th2(CCR3, CCR4, CCR8) Ax7t 7h7b b
chemokine &A1& 2&3lt}. 53], CXCR39 CCR4 chemokine &A= ZHz}
Thl¥ Th2 Al¥EoA Eoldo g wadtty By}t (Belperio, 2004; Esche,
2004).

t}F3k chemokine =85 & CCR4% Th2 Ao ®o] wrawtia 4#A
, AD-like murine model¥} AD ##}e] W@ RFollq A= Bavk

al
th w3 RE CLAG+) YEALX 719/4% T AEs d54 07 CCR4E £

facs

32
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HU

el AaL, ol 2]k CCR4% Th2 Al 32k-¢] ezl o5
s T ol=y ¥EA] WH|del 2% 4LE s AoR F

Z91tt (Na, 2005). ©]2{g CCR4o] Eojx oz A%3dE= chemokinel 2=

X
fr
Lo

macrophage-derived chemokine (MDC/CCL22)9} thymus and activation
-regulated chemokine (TARC/CCL17)E ¥¢&## glth. MDCE @&l whal o
frel TR MEY A ) ME s dE olFE Aot 2-se
chemokine®. = ¢&## 9lil, TARCE A5HWOE Th2 Alxe] oF& A94
o7 ZH3E chemokinel & HiuElon FAHoA 7|EAoz dayy o
AT g FAY MAE, WY AES ZE AE SolA BAEEH, 53 T AEY
R 4ol F87 chemokinee® &efA Utk 2 MDC9 TARCE] e
HEAI BEd AFodAM s ofEY dFd SAeM dHFRe FUH7F B
i, ofEF IR Y STERFIA MDCS TARCS FH2do] Frhge] BIEY
t} (Kakinuma et al, 2002; Maeda et al, 2002; Shinada et al, 2004; Jakubzick,
2004; Rozyk et al, 2005).
Signal transducer and activator of transcription (STAT)12 IFN-yeol| w-g3}
£ Janus kinases (Jak) © ¢J8] 2ds= AEZE | AAFSIAo|t} (Han, 2002).
Jaks:= cytokineo]yt IFNs 842 membrane-proximal <ol &x|3HA
cytokineo]tt IFNse] A& ddo] 3743} protein tyrosine kinases©]Tth. Jaks
= Jakl, Jak2, Jak39} Tyk29] 471# del2 EA3l+=d], Z+Z+e] catalytically
active kinase %93 regulatory pseudo Kkinase %92 protein® carboxy
terminus®] X35 o] vl IFNs7F AlE2o]| gl IFNs F&Ao 23S 34,
LA AEA F99 tyrosine motifset 19} ¥HHH proteins’/t €14k H W
do] Azt Alxd Wl Gl Ad4kst | Jakel STAT
o] A¥e A ¥, STATe] Jakel elaix ©vhA] <QI4kst dr <Qlibst

STAT & homodimerst} heterodimersS #A3d & 3 W&z o|F3}al, specific

3

2
N
2
)
[40
>
¢

DNA sequences®] A% 3] cytokine, chemokine®} #-& d&<Qxte] W& S *
AetA woha de A Atk (Ivashkiv, 2004; Best et al, 2005). ©] <] 1ol A
IFN-y& o3 A FHA STAT, ERK$F p38 MAP kinasesZ 2413} A
2t 2t Aot (Komine et al, 2005). %3¢, IFN-y¢F IFN-a7} 77}



Jakl/Jak2<} Jakl/Tyk2E &43tA 7131, STAT proteine v sk 2| it=5
IFN-yoll ]84 = STATI, interleukin (IL)-6°ll <]8A&= STATS3, IL-40]
A= STAT67F 2t7 A stdthar Bl (Strobl et al, 2001).

SR YE (Prunus yedoensis Matsum)+= 37| 3} (Rosaceae) ®U5<4 (Prunus
Loel &3k AER Fo|7b 1omdl @t damozA 537 H&alm o
d7kAlol] Fdol o3k gl o2 sAEH Hol 6 - 12 cnEA FEH] Hol §l

5 osEe] "ol glom, AgAeel deld Fow ® Fuwael vk ®e 4

J{m
ol

’

o
o

w3 dfFola tEulel "ol glom duj= 23 6 -7 Hell AMA ZAo
2 =t (Lee, 1999). thi-ito] ERbg: 20 A Fo A 2y, S-uad = A
= ARl 2001 Fo] o

718, %, #4949, A2 EA4A S8 ALLEATE (Jung et al, 2004). 7]
o] &Ho] o, =719 AHA

=
ol WY FHEAel Eysel drk: mus FUA=s] TRt doke B

ole] & AFAE, FEULT 3 FEEo] ofEY IR g Xm &H
E zta S Aoew 7YHAL, ol 7] 15t HaCaT A3 hIFN-y
(10 ng/m) 2 A=39S W FE%+E= chemokine?l MDCe TARCel thaf <4
Ug 3 gu 23 2 AEFo] A gHE YA 2AEIET E3

i
=Y

HaCaT AlZolA IFN-yoll ¢]g MDCS TARC® Aol #olgtia AZbs =
Az A proteind] Jakl# STATILOl et F8ivy v &vf 3] 3 &2
o] J3ks FAFE Y. =3, DNCB (2,4-dinitrochlorobenzene) 2] 2} special
diets WP o= olEy FRAS Fdt s YURUT 53 FEHE9
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E FEE7E (PR-W) 09 g& AxsAth. =3, o dolMHolE F
5 g% Ael7tA Ze]l WA 45 cm, Z29] 25 cmolA] A ZvtEaHy 3§}
FZz=Z9e - fegs 601,80 ml ; 30 - 1, 820 m¢ ; 10 : 1,
80 ml ; 81,720 m¢ ; 7:1,560 ml ; 61, 660me ; 5:1, 600 mé 5, 4 : 1,
500 m¢ ; WlErs, 500 m)ZE 8F3FaL UV, 2% FeCl;gd oz wAasie] AR F
PR-El; 1.2 g, PR-E2; 0.28 g, PR-E3; 156 g, PR-E4; 1.35 g, PR-E5; 0.7 g ("

Be 857 9)S AU (Scheme 1).
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ﬁ
rir
O

2. M= B U Alet

2 Ay ANAAIAPMFEFQA HaCaT AEE 10% FeHolE A (fetal
bovine serum, FBS ; Gibco BRL, USA)¥} 100 unit/m¢ penicillin-streptomycin
(Gibco BRL, USA)S %7}t DMEM (Dulbecco’s Modified Eagle’s Medium,



Gibco BRL, USA)& Alxujeioz o] gslo], 37C, 5% CO.2 fA¥= &=
7] (incubator)ell Al v &3t ot Al vl e v Fek2~= (culture flask) 4 9
80% AEE AAE w71x] wjgFst ths, 0.25% trypsine ©]-&3te] MEE w|F
Zg 232 8EH 283 5 10% FBS7F ¥ty v o2 trypsines < 3}sta
AAl Eesto] o2l A Aheld skl

Human interferon-y (hIFN-y, recombinant E. coli)i= Roche (Korea) A& %,
MDC/CCL22 primer®} TARC/CCL17 primert Bioneer (Korea) A3, B-actin
primer: Bionex A3, mouse anti-human Jakl antibody® mouse
anti-human Statl antibodyi= BD Biosciences (USA) #1355, BSA (Bovine
serum albumin)<> amresco (USA) A% -& human MDC, human TARC ELISA
kit R&D (Germany) A%<, mouse IgE ELISA kit alpha diagnostic (USA)
A #<4, DNCB (2,4-dinitrochlorobenzene)+= TCI (Japan)#|%< A& o] A3

o, 71EF Ak 55 AlFS AFE3A



Pranus yedoensis Matsum barks

1) Extraction with 830%0 EtOH

2) Stirring for 24hr at room temperature

3)  Vacuum filtration

Suspension with water
8099 EtOH Ext. (T)

Extraction
With EtOAc(1:1)

Extraction
With BuOH{(1:1)

EtQOAcfr. (E) BuOH fr. (B) H,0 fr. (W)
Column Chromatograpy
E-1 E-2 E-4 E-5

Scheme 1. Systematic purification using solvent partitioning from Prunus

yedoensis Matsum



3. Ml=S5M=JF : LDH assay

Lactate dehydrogenase (LDH)= RE A2 AEZ <t EA43= 2402
FAuto]l &4o] JJow M e mgdor FASA o ETh Wk LDH

Feo B AgAv] W, & F AE AR olopr T ol
[e)

Non-Radioactive Cytotoxicity Assay kit (Promega, USA)S A}-&3Fit}.

4 RNA 22

HaCaT A% (1 x 10° cells/m)S 60 ¢ disholl #FataL 18 Az wjekst 3, 10
FEE Z2AE A =R hIFN-y (HF5% 10 ng/m)E A Agste] g §
total RNA F%& TRI-reagent (MRC)E o] &3] E@stgtt. A Eo|
TRI-reagentES H7}sle] #&3s & FRLXES H7lsto]l A& kAT
oo T olazrdIS el 94 EdAA RNAES HAA7I

=

75%° DEPC Agld dg2= AlH3 § AxAA DEPC Agd T 750l

o] 1.7~19 W9 W9 S zt= RNAZS Ado A&t RE Ade
RNase—freedt Z73a}oll A o] Fof X t}.



5. RT-PCR

1 wug® total RNAZ oligo(dT)is primer, dNTP (0.5 pM), 1 unit RNase
inhibitor Z2#] 22 M-MuLV reverse transcriptase (2 U)Z 70C 5 min, 25C 5
min, 37C 60 min, ~Z8]3 70TCeo|A 15 min heating A7 o2 A WS TH A
Zt}. Polymerase Chain Reaction (PCR)< &4 % cDNAZHEH MDC, TARC,
B-Acting FZA17]7] 9935k 1 ul cDNA, 4 uyM2] 5 ¥ 3’ primer, 10x buffer
(10 mM Tris-HCI, pH 8.3, 50 mM KCI, 0.1%6 Triton X-100), 250 uM dNTP,
25 mM MgCl, 1 unit Tag polymerase (Promega, USA)E 4131 distilled water
2 AAE 25 w2 95 2 Perkin-Elmer Thermal CyclerE ©]83}o] PCR&

AASERT. ol PCR =712 94C/45%, 55~60TC/45%, 72C/60%, 353 °]H,
PCRo 93le] AAE AHES 15% agarose geldlA] HA7]FE5S AA S
ethidium bromideZ @3t 54 bandE &<IstA Tt (Table 1).



Table 1. Primer sequences and the expected product sizes in RT-PCR
analysis
Fragment
Gene Primer sequences
size(bp)
F 5'-GCATGGCTCGCCTACAGACT-3’
MDC 497
R 5'-GCAGGGAGGGAGGCAGAGGA-3’
F 5'-ATGGCCCCACTGAAGATGCT-3'
TARC 351
R 5" -TGAACACCAACGGTGGAGGT-3’
_ F 5 -ATGGGTCAGAAGGATTCCTATG-3'
B-Actin R 588

o'-CAGCTCGTAGCTCTTCTCCA-3’

_10_



6. Chemokine M4 o X=z2f

Human keratinocyte cell line ¢! HaCaT #l3¥ZE DMEM HjA|Z o]&3}e] 5 x
10° cells/mZ =43 & 12 well plated] HE3d1, 5% CO, 327]0] A 184 7F
AujF AT o] wiAE A ASE 108 FEE ZAYE AIFEZ 50 WE
hIFN-y (HF 5% 10 ng/m)E *x&3st= AZF =] (FBS(-)) 450 weel 7Fst
of A Wi T4 FHolA widetA 2443 5 Mg WA E LA E
(12,000 rpm, 3 min)ste] Aoz AZ=ele] MDC ¥ TARC %S Z+7F human
MDC immunoassay, human TARC immunoassay kit (R&D, Germany)& ©]&

ato] Aekalg] on | standardell ek EFEFA O rF g 0.99 ol akeol ittt
7. Western blot analysis

HaCaT AE (1 x 10° cells/m)E& DMEM HjA| & o] &3te] 5% CO; &7 A
18A1ZF e sttt o] % HiAIE AAStL 109 == Z=Ald AldEAG
hIFN-y (10 ng/m)& o3 MEL WIAE FAl0 st dAmjF gd =
Ao A wjekstdth AL E 2~33] PBS (phosphate buffered saline)® A2 3 1
m 9] lysis bufferE 3 7F 302 ~1A17HE<F lysis A1zl 12,000 rpmel A 15&3F
A4 B ste] AExH AR & AASAH @WE FX= BSA (bovine
serum albumin)S X +3}3}o] Protein Assay Kit (Bio-rad, USA)Z A}-&3d}o]
sttt 20~30 pgel lysateE 8% mini gel SDS-PAGE (Poly Acrylamide
Gel Electrophoresis)® WA #2]3lo], ©o]& PVDF membrane (BIO-RAD)?l
200 mA = 2A]7F &<t transferstith. 18] 32 membrane®] blocking= 1% BSA
(Amresco, USA)7} g+3¥ TTBS (TBS + 0.1% Tween 20) &4 overnight
At Jakle] #d ¥ HESH] A% AR anti-human Jakl (1
250) (BD, USA)<S, STATI19 2d %S gelsty] 93 A2+ anti-human



STATI1 (1 : 250) (BD, USA)& TTBS &HeA 3|4 5te] oA 2417k wh-&

A1z % TTBS=Z 33 AMAsAY. 23 IA == HRP (Horse Radish

Peroxidase)’} 2% % anti-mouse IgG (Amersham Co., UK.)E 1 : 2500 2

M8t A2elM 402 b WAl ¥, TTBS=E 33 AlAste] ECL 714
2

(Intron, Korea)®} 1+ 7+ ¥H& & X-ray Z 5ol 7333t

0o
>
oo
o
M0

B Agd AR AYEE

L)

AL T
FAAAFE(F)A FYE] AgsF . DNCB  (2,4-Dinitrochlorobenzene)
Ex A= AR 85 89 Fasted AaEA AAAHT

Special dietsE A}83F Ao A= normal diets® HR-1S 93 special diets

H Zl hairless mice (HOS:HR-1)Z,

N

rlo

(HR-AD manufactured diet, Nosan Corp, Japan)& S %o 2 AFHA7)1, &

T T8 FFstt (Table 2).

s

Ao AFE3E E¥A= PBSS oEgE 2dAES 44 HE (10512 =%
3 AL 7|A|2 Al (carrier), o]7]ol Y4EUF F3] FEE EtOAc 39 &

wIb 1% (W/V)7F 5| =2 3 A8k

>~
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Table 2. Composition of normal and special diets for HR-1 hairless mice

<9% or per kg>

Normal Sge cial Normal Sge cial Normal Sge cial

diets lets diets diets diets diets
(HR-AD) (HR-AD) (HR-AD)

in%s Minerals Vitamins

Moisture 8.00% 2.10%  Ca  0.85% 89% A 10000 TU 32157 TU
pcrg‘iii 18.00% 20.70% P 0.62%  0.62% D; 2000 TU 4799 TU
Crude fat 5.00% 040% Mg  0.25%  0.02% E 50 ITU 160 mg
Cﬁr]‘;jre 320%  6.00% K 025%  0.43% K 10 mg 41 mg
Crude ash 500% 540%  Na  028%  0.20% B 15 mg 128 mg
NEF* 5820% 6540%  Fe 200 mg 277 mg B, 10 mg 154 mg
Mn 100 mg 79 mg Bs 10 mg 52.1 mg

7n 44 mg 114 mg B2 0.01 mg 0.08 mg

I 4 mg 1.3 mg Biotin 0.5 mg 0.8 mg

7 e S R o Y P

acid
Cu  unknown 21 mg Choline 2300 mg 434 mg

Folic acid 1 mg 0 mg
Inositol 100 mg unknown

Niacin 100 mg unknown

* NEF, nitrogen free extract
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(DNCB (-)), DNCB A&+ (DNCB (+)), DNCB

Fo8

o~
T

v

53!
EtOAc 3 A&+ (DNCB-PRE)S.2 7+7b 7ulgj¥ Y=t} 1% DNCB (TCI,

Ao o

% 0.5%

o]z 29 7FASE (05% DNCBE A

—

N

—

Al713L, %

NI
B

fite)

2]

j
a-

5 29

3T (day 0).

Japan) €9 (aceton) 100 ul

=X

=
=

DNCB-§-9 50 pf

A7l 3 normal diets

o

=
=

71 hairless mice

A#H T (ND), special diets AA# = (AD-cont.), special diets 43

s

Thel ) Ure] 13%

]2l (AD-PRE)2.2 77}

*

!

C

Kl

I
4

K
I+

=]

11.

2]

=y

2

A

%

] &3t

=
=

H&E (Haematoxylin & eosin)
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12. u¥xEH 2 4L x31 4 55
DNCB =X special diets A5 F3 olEy FFd 55 Hdox] i
2 T8 SA4S 29 HFom AP oen, i FA8E FE547] (scalar,
Japan)& ARt SA5ESIH
#9] F7 Wske HEE 94 24 H8S olw]A3tgk §, ImagePro plus
ver. 455 o] &3to] FA AT
ol e
A
AR oz ANPste A sty 4

13. €3 1k ¥4

14.

o A= 554, 18] special diets Ao += 13574

S

=
=

DNCB =322
E& ethyl ether® vF3 s & A

W IgEE =437

USA)E o]-&3lo] =43t
S+ g4
FEFe wA = wnAze] BEo} FHAEE £AE)
AAEE T 94 Thepdel EZujste] 3 um
< toluidine blue (sigma, USA)e] 387+ 9 A3t 1

} J

ASHS Ul AE o] F
to] toluidine blue method

S AlF a1, AR
43}

15
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s U SH 2

A71ds B Egol=

Quantity One Ver. 4.2.17} Image-Pro plus ver. 455 ©|&

% 43}

[e]
71_:]:{?

AI+= mean * standard error® 7] &

A1
~

juy)

dHS olgstalth

_16_

s aL,

ol n| =] 5}

A

=

ol

B £AsEs] St

[e]
AR

Student’'s T-test



1. Mxz=4 (LDH wlofl 0jX|= HE)

Lo &8¢ HaCaT Aol gt 542 LDH assays

T3k EtOAc 8 (PR-E)< 200, 100, 50, 25, 12,5 pg/mt=E AzPS o, =
T 10.3%°l H]ste] ZkzF 715, 96, 6.1, 6.6, 8.0% % 200 pg/ml FEANME E=2

SA4S el oy A w5 100 pg/m oldtoll M= AESAHS UEWA &
t} (Figure 2).
EtOAc 289 283S 50 pg/m=Z APPL uwl, di=a 89%c Hste El,
E2, E3, E4, E5 &8lA z+zF 173, 7.3, 10.7, 88, 11.0% =2 =4S YeUx &
%t} (Figure 3).

22
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[
=

Cytotoxicity
LDH release %
E 8 &8 B 48 2

. I [ I m
PR(SOﬂg’rm’.)u ; - T E B W

hIFN-y (10 ng/mé) ; + + - + &

Fig. 1. Cytotoxicity of solvent fractions of P. yedoensis on the culture
medium of HaCaT human keratinocytes. Cells (2.0 x 10° cells/well) were
pre-incubated for 18 hr, and LDH release was measured after 24 hr
stimulation with hIFN-y (10 ng/m¢) in the presence of P. yedoensis (50 pug/

ml).
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50 |+
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W N B = = B

PEE (ﬂgfrnﬂ) & a 200 100 50 25 12.5

hIFN-y (10 ng/mé) £ + + + b ¥ +

Cytotoxicity
LDH release %o

Fig. 2. Cytotoxicity of EtOAc fraction of P. yedoensis on the culture
medium of HaCaT human keratinocytes. Cells (2.0 x 10° cells/well) were
pre-incubated for 18 hr, and LDH release was measured after 24 hr

stimulation with hIFN-y (10 ng/m¢) in the presence of P. yedoensis.
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=]
=

Cytotoxicity
LDH release %o
B s 88 d 8 2

[
=

"o B ] = B m B
PRE (S048mé) - + E1 E2 E3 E4 E5

hIFN-y(10 ng/mé) - + + + + + g

Fig. 3. Cytotoxicity of EtOAc sub-fractions of P. yedoensis on the
culture medium of HaCaT human keratinocytes. Cells (20 x 10°
cells/well) were pre-incubated for 18 hr, and LDH release was measured
after 24 hr stimulation with hIFN-y (10 ng/m¢) in the presence of P.

yvedoensis (50 pg/mb).
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2. MDC 2} TARC mRNA HI&H O] O|X|E= HaF

ke

hIFN-y2 #}=3 HaCaT AlXZolA &4euyi 3 & 83 EtOAc w32
o]
-

AFo] 93 chemokine mRNA 23

1) €1 23o] MDC ¢ TARC mRNA 3] nxl&= 3k

HaCaT A2 hIFN-y (10 ng/ml)E AF&3}lo] chemokined A& F=3 &
Gy 3 FE2E SujE g o mRNA #de] WAHEE RT-PCRS
8 Felstgdth. hIFN-yol 28 MDC$ TARCS mRNA #&-& thzxol
ato] Frtetgoen, &0 B39 50 ug/mE A3 43 EtOAc ¥ (PR-E)
Aol oA MDC2 TARCS] mRNA #do] &#A3 zAisitt (Figure 4
and 5).
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WIFN-y (10 ng/mt) - + + + +

PR (50 so/nt) - 2 T E W
MD C 49Thp
B-actin 588hp
1100
1000
=
& 900
E
g 800
a
700
ﬂ]] I —

Fig. 4. Inhibition of MDC mRNA expression by solvent fractions of P.
yedoensis in HaCaT human keratinocytes. Cells (5.0 x 10° cells/m¢) were
pre—incubated for 18 hr, and the level of MDC mRNA was determined after
24 hr stimulation with hIFN-y (10 ng/ml) in the presence of P. yedoensis (50
g/ me).
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WIFN-y (10 ng/ut) - ¥ + + +
PR (50 ag/uP)

TARC 3=1hp

598hp

B-actin
1300

1200 |
10d |
10080

oo |

Density Ratio

BOO
TOD |
LLL

Fig. 5. Inhibition of TARC mRNA expression by solvent fractions of P.
yedoensis in HaCaT human keratinocytes Cells (5.0 x 10° cells/ml) were
pre—incubated for 18 hr, and the level of TARC mRNA was determined after
24 hr stimulation with hIFN-y (10 ng/ml) in the presence of P. yedoensis (50
g/ me).
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2) EtOAc #38 % A% 3Fo] MDC ¢ TARC mRNA 3o nx&= o

ZE2 423 = MDC9 TARC mRNA Wdo| fs =<
3 AA &7 EtOAc #39 AH 3
]_

UERA 200 pg/miE AQF FEW 100, 50, 25, 125 pg/mbz 27+ A sk
mRNA 2d Wsgd =& RT-PCRS §all <13t hIFN-yol s MDC$
TARCS mRNA 232 thxatd Hlsto] F7tstl e, EtOAc #82 5%
EXHoz MDC 2dS AL, 100 pg/ml =04 Zs AdAgshE eI
o} E3H, TARCO @dd gt JAEdE 100 pg/mé FEoA ZskA e
o Fx oFEAQl TARC A AA &= YeEU ST (Figure 6 and 7).

EtOAc #3829 A% 38 (El, E2, E3, E4 and E5)°l 238 x|l g 3=, HaCaT Al

Lo

X o] hIFN-y (10 ng/ml)E AF&3}o] chemokined AAS L3
50 pg/mtE Aelste] mRNA & e W& RT-PCRS 53l
hIFN-yol ¢]&] MDC9 TARC mRNA #&e tjxto] Hlste] Frhstg o,
238 50 pg/mE AHeElg 43 E5 &8 (PR-E5)eA MDC$ TARC mRNA
o] dA38] AR (Figure 8 and 9).

EtOAc 3¢ &E85 TolA MDCe TARCOl Wd =2 <AlaxsE e
Jd E5 &R 3o ol JAgyE sttt HaCaT Al ¥ hIFN-y (10 ng/
m)E Ab-&3ske] chemokine® #AS =g ¥ E5 &wds x4 100, 50, 25
125 pg/m= 2t7 A elste] mRNA 239 Wiy =s RT-PCRS 3 &<lst
Atk hIFN-yell ¢ g MDCe TARCe 2
E5 2%8s s=¥e A3 23 MDCe TAR

zdom

T
z
["_8{.:
rlo
aQ 4
BN
M
=2
=
=
0
of
N
=)
2
o
B

12

AEd=E B (Figure 10 and 11).
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hIFN-y (10 ng/nf) - + + + + it
PRE (zg/ut) y - 100 S0 25 12.5
MDC

p-actin ~b4hy
83 = . 100
WM DensiyRatio | oo
B LDHrelease ¥
80 1 80
=
2 =P
& 60 =
E 195
= wf§
a a g™
5 1) a0
"——_F._—.—__———l—l-———' in
a0 . ]

Fig. 6. Inhibition of MDC mRNA expression by EtOAc fraction of P.
yedoensis in HaCaT human keratinocytes. Cells (5.0 x 10° cells/m¢) were
pre—incubated for 18 hr, and the level of MDC mRNA was determined after
24 hr stimulation with hIFN-y (10 ng/ml) in the presence of P. yedoensis
(100, 50, 25, 12.5 pg/me).
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hIFN-y (10 ng/nf) - + + + + +

PRE (xg/mt) - - 100 S0 25 125
TARC 35Ibp
[-actin 588hp
1500 10
Densiy Ratio
B LDHreleass ¥ o
1200 20
=
2 ©5a
2 100 | e
& 0%
g 1000 | 08 2
"t
= 30 g
LLLL 0
a0 — — 0

Fig. 7. Inhibition of TARC mRNA expression by EtOAc fraction of P.
yedoensis in HaCaT human keratinocytes. Cells (5.0 x 10° cells/ml) were
pre—incubated for 18 hr, and the level of TARC mRNA was determined after

24 hr stimulation with hIFN-y (10 ng/ml) in the presence of P. yedoensis

(100, 50, 25, 12.5 pg/me).
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hIFN.y (10 ngint) - + e g + + +

PR (50 xgimb) - - El EX E3 E4 E5
MDC 40Thp
ﬁ—al:tin Stihp
1600 100
B Devsiy Batio -
B LD'Hrelease %
1400 et 80
3 © 2
S 1200 60 :E
E @ & §
1000 40 b 3
: -  EREES
800 — { 20
O ] 10
g0 Ll o

Fig. 8. Inhibition of MDC mRNA expression by EtOAc sub-fractions of
P. yedoensis in HaCaT human keratinocytes. Cells (5.0 x 10° cells/m¢)
were pre-incubated for 18 hr, and the level of MDC mRNA was determined
after 24 hr stimulation with hIFN-y (10 ng/m¢) in the presence of P.

yedoensis (50 pg/ml).
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hIFN.y (10 nz/nt) - # " 4 + " "

PR 50 xgf mP) - = El E2 E3 E4 Es
TARC il *-"
Bractin [ 2
1200 10w
Densiy Ratin
= IDHnlasen | 20
1000 | 80
4 T =
g 60 =&
= ] :T =
B 800 - 4 50 i =
8 g g
z |50 5%
600 4 30 g
-4 20
//"—-\V_JJ\'/J 1 10
400 0

Fig. 9. Inhibition of TARC mRNA expression by EtOAc sub-fractions
of P. yedoensis in HaCaT human keratinocytes. Cells (5.0 x 10° cells/ml)
were pre-incubated for 18 hr, and the level of TARC mRNA was determined
after 24 hr stimulation with hIFN-y (10 ng/ml) in the presence of P.

yedoensis (50 pg/ml).
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hIFM-y (10 ng/mt) - + + + + +

PRES (xg/ mb) - - 100 a0 25 125
MDC
B-actin
1600
Dreneiy Ratin
B LDHrelease ¥
1400
£
=1
_-E" 1200
8
a
=
= /\\_-/_)/‘
111}

Fig. 10. Inhibition of MDC mRNA expression by EtOAc sub-fraction
(E5) of P. yedoensis in HaCaT human keratinocytes. Cells (5.0 x 10°
cells/ml) were pre-incubated for 18 hr, and the level of MDC mRNA was

determined after 24 hr stimulation with hIFN-y (10 ng/m¢) in the presence of

P. yedoensis (100, 50, 25, 12.5 pg/ml).
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hIFN-y (10 ngint) - + 4 + + e

PRES (xg/ mP)
TARC
pB-actin
1600 100
Dastyatis | o
1400 | B LDHrelease ¥ ] e
=
2 nEe
2 1200 | &0 e
E-¥ 19 & E
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A 13 £~
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Fig. 11. Inhibition of TARC mRNA expression by EtOAc sub-fraction
(E5) of P. yedoensis in HaCaT human keratinocytes. Cells (5.0 x 10°
cells/ml) were pre-incubated for 18 hr, and the level of TARC mRNA was
determined after 24 hr stimulation with hIFN-y (10 ng/m¢) in the presence of

P. yedoensis (100, 50, 25, 12.5 pg/ml).
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3. EtOAc 28 U AHEZ20| Chemnokine 0| O|X|= Aot

hIFN-y= 253 HaCaT AlZolA 44 %= MDCe TARCel thg S¥u+
43 EtOAc #39] A&A S ELISA WHoz zAEth hIFN-ye] #=o
o]&) HaCaT Al3EoA] chemokine°o] A% = Aoz ddA i, ol uz}
hIFN-y 10 ng/mbS A 2]st9] HaCaT A Eo|A MDCe TARCe A4S FEsh
Atk 7)ol HUR 3 255 EtOAc 32 =W (50, 25, 125 ug/m)=
Ag skl MDC TARCeO A4S FQlste] & A¥, 50 pg/meel* MDCe}
TARC A4 AdAEZHRE HeERAL, s=oE40 A4 AdA&2dE JeERdAT
(Figure 12 and 13).

T3 SUUY $£3 FEFE EtOAc 39 2833 50 pug/mzZ A st

MDC¢ TARC Aol ot AdAgdEs Qs 2 23 E5 A8 F
(PR-E5)ol| /] MDC% TARCY S dAA3] J#|stAtt (Figure 14 and 15).

i)
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Fig. 12. Inhibition of MDC production by EtOAc fraction of P.
yedoensis in HaCaT human keratinocytes. MDC concentration in culture
medium was measured with ELISA method in HaCaT cells (3.0 x 10°
cells/well) stimulated with hIFN-y (10 ng/m{) in the presence of P. yedoensis
P<0.05 : =
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Fig. 13. Inhibition of TARC production by EtOAc fraction of P.
yedoensis in HaCaT human keratinocytes. TARC concentration in culture
medium was measured with ELISA method in HaCaT cells(3.0 x 10°
cells/well) stimulated with hIFN-y (10 ng/ml) in the presence of P. yedoensis

P<0.01 © s
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Fig. 14. Inhibition of MDC production by EtOAc sub-fractions of P.
yedoensis in HaCaT human keratinocytes. MDC concentration in culture
medium was measured with ELISA method in HaCaT cells (3.0 x 10°
cells/well) stimulated with hIFN-y (10 ng/ml) in the presence of P. yedoensis
(50 pg/me). P<0.05 : *, P<0.01 @ =
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PR (30 ro/mP) - - El

TARC (pg/nt)
= [ ] Rl o

o H H H H

=] =] =] =] =]
+ o [

= E- I
E2
hIFN-y(10 ngzme) = + + +

Fig. 15. Inhibition of TARC production by EtOAc sub-fractions of P.
yedoensis in HaCaT human keratinocytes. TARC concentration in culture
medium was measured with ELISA method in HaCaT cells (3.0 x 10°
cells/well) stimulated with hIFN-y (10 ng/ml) in the presence of P. yedoensis
(50 pg/me). P<0.05 : *, P<0.01 @ =
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4. Jak-STAT #S&EH0 O/X= A

MDC9 TARC AAel #d vtz &4#7 Jak-STAT Asdg A= g
GHUST 73 FE2E9 TS 2AH T HaCaT M2E IFN-y (10 ng/ml) =
A8k, EtOAc ¥3 (50, 25, 125 pg/ml)3 EtOAc ¥39 2235 (50 pg/ml)
Al ske] Jakld S
ettt EtOAc #8& s ® A3t A3 STATI 2do] g oAz
H

gk¢l sl#] 23t (Figure 16). ¥HH, EtOAc #3839 2235 x93 A3

TAT1 Z&o] nx+= 43S western blottingS & 3}¢]

_IX?L ml

il

5 2%3% (PR-E5) Aol <&A STATI 2o A A 7A2sgrt

o

(Figure 17).

STAT1 Zdel dig AdAEsnE Yepd E5 275 5% o&EH AAa
E &3] 9steo], INF-y (10 ng/ml)= A3 HaCaT A ¥e] E5 A3 &
100, 50, 25, 125 wg/mb= A3t Jakl¥y STATI 23 vA& JIFS
western blottinge &3dto] &elattt FHUF 73 FE5F EtOAc 89 &
2E E5E T A3 2y STATI 2dS = EHoz oA ik

(Figure 18).
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IFN-y (10 ng/ n?) = + + + +
PRE (rg/ né) - - 50 25 12.5

Jakl | S e s e | 130KDa

Statl | === SN W W | 01/84kDa

B-actin __ 42kDa

Fig. 16. Effect of EtOAc fraction of P. yedoensis on the levels of Jakl

& STATI1 in HaCaT human keratinocytes. HaCaT cells (5 x 10° cells/ml)
were pre-incubated for 18 hr, and further incubated with hIFN-y (10 ng/m{)
in the presence of P. yedoensis (50, 25, 12.5 ug/ml) for 24 hr. Protein levels

of Jakl & STATI1 were determined using Westernblotting method.
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IFN-y (10 ng/n¢) - + + + + g o
PRE (50 g/ ) - - E1 E2 E3 F4 E5

Jakl | S SR s e s e s | 130kDa

stat1 [ I EE T 91/84kDa

B-actin _ 42kDa

Fig. 17. Effect of EtOAc sub-fractions of P. yedoensis on the levels of
Jakl & STAT1 in HaCaT human keratinocytes. HaCaT cells (5 x 10°

cells/ml) were pre-incubated for 18 hr, and further incubated with hIFN-y (10
ng/m¢) in the presence of P. yedoensis (50 ug/ml) for 24 hr. Protein levels of

Jakl & STAT1 were determined using Westernblotting method.
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IFN-y (10 ng/ né) = + + + + +

PRES (ug/nf) - - 100 50 25 12.5
Jakl | W - | 130kDa
Statl --. - ‘-‘. 91/84kDa

Fig. 18. Effect of EtOAc sub-fraction (E5) of P. yedoensis on the
levels of Jakl & STATI1 in HaCaT human keratinocytes. HaCaT cells (5
x 10° cells/ml) were pre—incubated for 18 hr, and further incubated with
hIFN-y (10 ng/m¢) in the presence of P. yedoensis (100, 50, 25, 125 pg/ml)
for 24 hr. Protein levels of Jakl & STAT1 were determined using

Westernblotting method.
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Fig. 19. Naked eye- and microscopic observation of skin tissue treated
with DNCB (A, D : DNCB (-) group, B, E : DNCB (+) group, C, F :
DNCB-PRE group).
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Fig. 20. Naked eye- and microscopic observation of skin tissue in
normal and special diet-fed hairless mice (A, D : ND group, B, E
AD-cont. group, C, F : AD-PRE group).
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FUUT £ F2Ee] ¥} AYERY 5 B9 WPEUe FE3 £
Frle] W] MA: dFe A

DNCB E¥ol % o2y s3%e §2 5% udels 5 fyuve] 58

3t%S =A4Hs At 05% DNCBE wrEZAHow X3 9S w, AAT 3618 +
0.

1.29 (day 6), 35.36 + 1.33 (day 16), 35.79 + 0.87% (day 26)°| H]a] 3 R3E A
FEo]l 77 7Asdtt 05% DNCBeF 71A1E =3 o= z+zt 3239 +

1.67 (day 6), 32.24 + 151 (day 16), 32.31 + 1.82% (day 26)& 9 W3l
2 ZolE YehfA ke Wb 05% DNCB9 1% 8luy =3 3+=%E EtOAc
BgS ¥ ol E 22k 3081 £ 1.77 (day 6), 32.72 + 1.36 (day 16), 33.55
1.87% (day 26)2 I HxEW FEo] gixo] vgte] fFoHez Frtstdtt
(Figure 21.)

-+

‘lN'

3l special diets 3 TEEHA HARIEH FES FAHYES @, normal
dietsE AFs Aol 27 36.06 + 0.88 (10 week), 35.36 + 1.33 (11
week), 35.68 + 0.95% (12 week)Sl Hlol W]&}e] special dietsE AFH 3 N2
o Al Z}Z} 29.49 + 2.03 (10 week), 29.03 + 2.13 (11 week), 30.29 = 2.08% (12

week)Z I T FRo] foHor Fretth (Figure 22).
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a0 | B bNCB (O
B DNCB )
[] DNCB-PRE

Skin surface hydration (%0)

6 day 16 day 26 day

Fig. 21. Changes in the degree of skin surface hydration by DNCB
treatment (DNCB (-) : PBS + carrier, DNCB (+) : 05% DNCB +
carrier, DNCB-PRE group : 0.5% DNCB + 1% PRE). P<0.05 : =
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Fig. 22. Changes in the degree of skin surface hydration in normal and
special diet-fed hairless mice (ND group : normal diets, AD-cont.

group : AD-diets + carrier, AD-PRE group : AD-diets + 1% PRE).
P<0.05 : *
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DNCB E3X¢} special diets A3l & 5% olEy Iid TE Rdd A
Gy FE5E EtOAc #39 =x7F %9 77 ¥ nx= 9IS AL
ATt 0.5% DNCBeF 71A1E =23 9 %3 F7+ 3198 + 149 m= A4+
1263 + 0.81 ol ®3] F7hek A A& 5 AUt ofd wka] 0.5% DNCB
ob 1% YU F3 FEE EtOAc #8S =¥ 2 2662 + 426 m= o
Zao vHl& Ty FA7F f9F oz 7HAFHA T (Figure 23).

T3 special dietsE A FAS olEd I FE Y sZEPAAE normal dietsE A
A o] 1263 + 0.80 mdl Aol M]3} special dietsE A1F g oA £
FAZY 3622 £ 5,03 m=E F7HE AL FESE 5 YA, 1% FHEUF I F
=% EtOAc +8& =X3 oA e 3132 £ 270 mm= 2ol HlF &
A7 oA o g AT (Figure 24).
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Fig. 23. Changes in epidermis thickness by DNCB treatment (DNCB (-)
: PBS + carrier, DNCB (+) : 0.5% DNCB + carrier, DNCB-PRE group :
0.5% DNCB + 1% PRE). P<0.05 : =
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Fig. 24. Changes in epidermis thickness in normal and special diet-fed
mice (ND group : normal diets, AD-cont. group : AD-diets + carrier,

AD-PRE group : AD-diets + 1% PRE). P<0.05 : *
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7. @3 IgE 4ol njx=

DNCB =3¢} special diets 3%

=
2
lo,
:?L_‘J
L
T
3
l
4z
2
o,
Ho
(2
)
~
2
)
b
oo

A #3955 EtOAc w99 Ex7F A35 59 ¥4 IgE ¥t vA+=
FEFS 2AEAT €4 Wl IgE &2 2 T8 F etherg ol &slo] ddE=

3lo] IgE %S mouse serum IgE ELISA kitZE o] &3] =4 st}

DNCB =3 &3] ofEy v go] ity HFILA 7|Avts =33 o
(DNCB (+)¥} 48y i 3 555 =¥X3 o (DNCB-PRE)9 84 W IgE
Fe 7 2779 + 36569 2501 + 258 pg/mé= DNCB (+)To H]3|
DNCB-PRE*©] #4359t (Figure 25). B3k normal dietsE 4% 3 «+(ND) ¥}
special diets®] A3 ol ol olEy yF o] Ftd AP 7|ARS =X
g T(AD-cont.), FHUF £33 FEE EtOAc #3& =¥3 +(AD-PRE)Y
g4 Ul IgE F& 7247 026 + 0.03, 11.12 + 353, 9.6

9.66 + 497 pg/mtE ND ol
H] 3] special dietsES HFH 3 Ao 3 U IgE

6
Zol S7Fst i, AD-PRE
0] AD-cont.i*o] H|& A IgE #Fo] At (Figure 26).
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Fig. 25. Changes in serum IgE levels by DNCB treatment (DNCB (+)
group - 0.5% DNCB + carrier (PBS + EtOH + Glycerol), DNCB-PRE
group - 0.5% DNCB + 1% PRE).
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Fig. 26. Changes in serum IgE levels in normal or special diet-fed
hairless mice (ND group : normal diets, AD-cont. group : AD-diets +

carrier, AD-PR group : AD-diets + 1% PRE).
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8. E|F =2 L mast cell?| #H &0 O/X|= Ak

DNCB E=*9} special diets A # ol o& olEy uFdo] HFy F&E Rdd
Al GHYR 9 FEE°] mast cell?] X3 2o HEo wA= JIFES
toluidine blue AM& F3dto] #&sHAT. 05% DNCBeF 7|4l =X oA
+ DNCBE Agst#A] @42 el Hgte] mast celld] X3 W= H&o] F7tet
s B2 5 9, o] W 05% DNCBSF 1% SHUF 3 F&5E&
EtOAc #8& Z=X5to]% mast celld I W A&l dFS vAA FAt

(Figure 27).
Special dietsoll 93 & REdo|ix: normal dietsE 433 AATo B3]
special dietsE A3 st 7IATHS A sk fxTelA 3y 2 &3 mast

celle] =7} =7}

o

OkAFS veR Q). o]o] ¥Rl special dietsE AFH3I T 1%
G 51 E=ZE EtOAc 23S EX3 FoAE gz B3] mast cell

o] 23 W Hgol #astE Aoz AFHAr} (Figure 28).
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Fig. 27. Changes in the infiltration of mast cells in skin tissue in

DNCB and PRE-treated hairless mice (A : DNCB (-) group, B : DNCB
(+), C : DNCB-PRE group).
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Fig. 28. Changes in the infiltration of mast cells in skin tissue in
normal and special diet-fed hairless mice (A ND group, B

AD-cont. group, C : AD-PRE group).
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F Aot 2o (Kim, 1983; Chang et al, 1998; Na, 2005).

obE¥ 4ol A MDCS TARCS] #e4¢ 78 uie] w2y ofEs I
2 52 wdol NC/Nga vh§-29 13 WA MDCe TARCS #do] =

A3l (Vestergaard et al, 1999), otE3 ¥ Fd 3tA A A FE7t 57t
3t} oW 3 human keratinocytes €1 HaCaT A XA TNF-a$} IFN-y=Z 2}
= S uw, MDC® TARCE wdo] ZF7ldttd= Ha7l Avk (Vestergaard,
2001; Yu, 2002; Xiao, 2003). webA olejdt A4+ A¥ES MDCe TARCZF of
By y5ed 54 yEHdAdA v AAEe 1 23 CCRA 23 T AlE9 ¥
5 A& dol f s7F S7tE e AS A4 . F F dH (Na,
2005). olo E Ao A= HaCaT human KkeratinocytesE ©]-&3te] MDC<%t
TARCS AAS fFistal, Uy 3 FF&°] MDCe TARC Al thdt

A FEHE ZEAE 2ASAT

o
M
rlot

£ HaCaT A Xe] hIFN-y (10 ng/ml)=E o]&3sle] A=3ta, Sy y 43
2220 o3 ALEHS LDH assay o §3te] Hrbstgich. Sy 43

FE%9 80% EtOH, EtOAc, BuOH, H.O &) 3o thil 54 HriolH=

H &v] 8o thxol vl 30.8%= Hud =& 548 veds 2 o
2 B E 545 JehRA &t EtOAc #39 =W 200, 100, 50, 25,
125 pg/meel Aol Ao ek 54 F7lell A= 200 pg/molA AE SA4S e
WA, YA FEoME Axze e 545 yvEhdA ¢skth =3, EtOAc
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w99 &AE¥el El E2 E3, E4, E5& 50 pg/mt= A2 5 v Axe g =

PAUT 53] F2E AEFAS FA @ F B4l gt BE W 6lA
=

=3 HaCaT A FEA waw = MDCS TARC mRNAC] thsh <

mRNA 2ol o3t A asE A = ARNer, BuOH Z3< Adg 29

3] MDC$ TARC mRNA &0 th3l 73
AAEZHE Uetd EtOAc 89 w5 gAEHRE gla) 2 A3, 200 pg/me
AN MEEZAES JEFRAA R 100 pg/me ©late] FrolM e FroEH ] o4
295 e, EtOAc 89 &#2< El, E2, E3, E4, E5 & 50 pg/m=E
A gste]l MDCe TARC mRNA #Hdo| tfsh A g7E &dste] 2 A3 E5

el A Ze AAaE deEpddeh =3 E5 AR ES 100, 50, 25, 125 pg
/mE AF 89S W, MDCS TARC mRNA @ao] thal Hx o&xe <A
e A & 5 A}

ol9} & A¥EZ niwro® HaCaT Al*o] hIFN-y2 #=3dte] A 5= MDC
o} TARCel Wi gHduF F3 FE5E EtOAc w39 94 HEE ELISA
4 et EtOAc £8%8 =¥z AHgds u, MDCS
TARC mRNA #d A F43 vk FF o= MDC® TARCY AAEE 9
At oli= MDCS TARCS Aol Fulvf v
mRNA 3 gAE Tal £d¥o] Yt Adtz Hojxiv, E3h EtOAc 9
o] &g 5o dig MDCe TARC A4 oAl &35 &Qlste] & A3, E3, E4
o} E5 A%E oA mRNA #d A avet fAbe S3e Bmon, E5

A oA ZaE g9 & 5 Uik sHAIYE El AR Aeoe

RT-PCRE &3 mRNA od dAg37F YA 29kA 9k ELISA assay &
E3F protein A4 A &I Frlol A= MDC TARCE AAS A Aoz

(]
N
N
o,
o

[FN-y&= T}t A 7oA STAT, ERK, p38 MAP kinase 5& &4 34
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2193 dH A Qi HaCaT AlXEe] TNF-a¢t IFN-y& 7 AHZE d& o
TARC®] A4S F7HA71aL, IFN-y& ©5°o= Agsts wels STATIE
Aikstel A & IA]ZE W] ofgh p38el QI4kst7E vebdthE ®arh v
(Komine, 2005). ®=3F HaCaT Al ¥ol A IL-49} IFN-y2] A=rol 2]sfA MDC2
AAdol F7ketttE B vt 9lew (Bonecchi, 1998), MDC$F TARCS] XA o=
STAT, NF-kB and AP-1 sites”} ¥#ofgtti= H a7k 9lth (Nakayama, 2004).
ol¢} ##As A, IFN-y2 #5738 HaCaT AlEIAH A== MDC TARCOl d
g FEUY 73 FE2EY AAEZA7E MDC TARC Aol #Hojgithar A2
¥+ Jak-STAT pathway®] Jakl¥} STATI1o] "] x= <3S Western blotting
= &3t Felsto] ® kT

M2 HaCaT A¥9] hIFN-y2 10 ng/mlZ A &3t SRAUF F3 FEHE
EtOAc #8& FEE= A ste] Jakl (130 kDa)Z STATI1 (91/84 kDa)oll df
3 A ayE s wokth 1 A EtOAc #39 & &4 dAznE
geskx E3). kAT EtOAc #89 22 ¥ El, E2, E3, B4 ¢ E5E A
P& W= mRNA 2d A Fdolvt ©iid BEFs 3 A9 v=d A
= B3, E5 &&8oA STATIO tigh sk oA F4e vedlt =% ES5
2899 STATIY W % 944 oA axe &dd = AT E5 &
ol AoAst=AE Felstr] fstd AR
1A BeF Alzbell w2 Jakl¥} STAT1 ©@wde] <laksle] thah &k

M
o
o
=
=
wm
-
>
=
k=)

s
=
=

Q)

<

L
o
}01,
=Y

.
2% ez we F AP, T, 44, okEy AR, g 52 9
o7w ofe} 74 EAZ ofy] A wnk AT (Cho, 2001). EF, el

7] g e wRAEY £k Bulste daEn 59 9F3us v
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