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Abstract

Effects of JaUmdeSeupTangKaKam (JUJSTK) on Atopic
Dermatitis-like Skin Lesions in NC/Nga Mouse

Lee Nam Yerl, Kim Yun Hee, Han Jae Kyung
Department of Pediatrics, College of Oriental Medicine, Dac Jeon University

Objectives

The purpose of this study is to investigate the effect of JUJSTK on atopic dermatitis in an in-vitro
experiment using an NC/Nga atopic dermatitis mouse, which has histological and clinical similarities to
the humans in terms of health condition.

Methods
We evaluated IL-1(3, IL-6, IL-10, TNF-a mRNA, TGF-3 mRNA, CD4+/IFN-y+ and IL-17+CD4+
Th17 cells of NC/Nga atopic dermatitis mouse by real-time PCR and intracellular staining in vitro.

Results

JUJSTK medicines supressed the activities of IL-1[3, IL-6, TNF-a, TGF-8 mRNA and IL-17+CD4+
Th17 cells and it incresed the activities of IL-10 mRNA in B cells. The level of CD4+/IFN-y+ in T
cells were increased by JUJSTK.

Conclusions
JUJSTK on atopic dermatitis might be incredibly effective to the atopic dermatitis treatment.

Key words : Atopic dermatitis, JaUmJeSeupTangKaKam, NC/Nga mouse
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cytokine®l IL-17%} IL-6, TNF-q, IL-22& 23
FoEM olEy IR, A, BEdER 2&
theFet A7t A FaFS 7123l 22
ME F83% 98-S stohe Ao] B R o
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olelgt WA & AF= WEkRER N
I (JaUmJeSeupTangKaKam, ©]3} JUJSTK)O|
BMAC(Biostir Mite Antigen Cream) =¥ & O}E
9 RIS F2AIZ NC/Nga BF 2] Thi7

AR st Ae miXe JEFs AR
TFE 3R} in vitrool| A 18 8 2] NC/Nga A
Ao vAEE Fste] v E i
JUJSTK®] ¢#H=27] w88 IFN-y, IL-17,
GATA39] A ZuY] 9A-& 53lo] FACSE £4
3}$9 11 Real-Time PCRE ©]-83}¢] cyrokineS
B235ke] JUISTK T 3 Th17 A|l3E9] £3}
AAZ olEY R Az {3 AHE
A1 7)o Hirdl= nlo|th

o. &7 b
1. M2
1) Ak " 717
(1) AloF

A]2FL- diethyl pyrocarbonate(DEPC), chloroform,
trichloroacetic acid, isopropanol, Tris-HCl, KCl,
MgCl2, AdF 83N (ACK lysis solution),
DMEM Hj ke dulbecco's phosphate  buffered
saline(D-PBS), Sulforhodamin B(SRB), 2-isopropanol,
sodium dodecyl sulfate(SDS), PMA, ionomycin,
FK506, antibiotics= SigmaA} (USA) A= A&
st o, SEjolEA (fetal bovine serum, FBS)
£ HycloneA} (Logan, USA) A| &2, anti -CD3-PE
(phycoerythrin),  anti-CD4-FITC
isothiocyanate), anti -CCR3-PE, anti-B220-PE,
anti-CD8-FITC, anti-B220-FITC, anti-CD49b
-FITC, anti-CD40 mAb, rmIL-4, rmIL-10, BD

(fluorescein

Cytofix/Cytoperm plus kit, anti-CD3 mAb,
anti-foxp3-PE, anti-IFN-y-PE, anti-CD28 mAb&
o Pharmingen/\]- (Torreyana, USA) AES,
CD4+ T cell isolation kit®} B cell isolation kit
Miltenyi Biotec (Bergisch Gladbach, Germany)A| &
S, IL4, IFN-y, IL-5, IL-13 ELISA kit=
BioSourceA} (California, USA) #|%-2-, IgE, 1gGl
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ELISA kit= SHIBAYAGI A} (Shibukawa, Japan)
A ZL, anti -mouse CCR3 mAb2} anti-mouse
CD4 mAb+t Santa-CruzA} (California, USA) A&
<, LSAB kit= DAKOA} (Glostrup, Denmark) A
#& 83908, Sl Ak Aoke 57 A
ke ALEBIT,

il

@ 7171
7171 E¥%F=7] (W-e, Korea), rotary
vaccum  evaporator (Biichi B-480, Switzerland),
freeze dryer (EYELA FDU-540, Japan), CO2
incubator (Forma scientific Co., USA), clean bench
(Vision scientific Co., Korea), autoclave (Sanyo,
Japan), micro-pipet (Gilson, France), water bath
(Vision scientific Co., Korea), vortex mixer (Vision

scientific Co., Korea), spectrophotometer (Shimazue,

Japan), centrifuge (Sigma, USA), deep-freezer
(Sanyo, Japan), AFsETFZA7] (MS9-5, France),
Quantitative ~ Real-Time  RT-PCR  (Applied

Biosystems, USA), &3 EE47] (Cytometry,
BD, USA), ice-maker (Vision scientific Co., Korea),

Table 1. Composition of JaUmJeSeupTangKaKam

homogenizer ~(OMNI, USA), plate shaker
(Lab-Line, USA), VarioMACS (Bergisch Gladbach,
Germany), FACScalibur (BD, USA) % ELISA

leader (Molecular Devices, USA) 52 AF&-3}$3ch

47 17 F% SPE(Specific Pathogen Free)
NC/Nga A% (15 ~ 20 g)= C-harles River
Japan (Yokohama, Japan)A}ol| Al FFHIQITE &
2o A% 9 nEANE @A 2,

AHE-SFA T

3) &

(1) abzbrEws s, 24

B Ao AME3 Wb 74
<<£F“T B o FaH o AL
S WAt FAF i ol A

A % *40}04 ARESER AL 1 g HY W8

2o thea} 2t} (Table 1).

A r9£ flo

Herb Name Scientific Name Amount(g)
bl A= 4 Lycii Radicis Cortex 15
& B Leonuri Herba 15
Pl Rk Anemarrhenae Rhizoma 10
bz b= Alismatis Rhizoma 10
B JE Ledebouriellae Radix 10
(O=N = Polygoni Multiflori Radix 10
H B Glycyrrhizae Radix 10
hoHy Rehmanniae Radix Preparat 10
S| Bupleuri Radix 6
woK Scutellariae Radix
SRS Paconiae Radix Alba
O Angelicae Gigantis Radix 6

Total

114
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AR FF3A, A T2 AxR7|E o] 83t
A AZI WG FEE 238 ¢&
WE B (84 OFtiA A =2 34
ato] ARE-3H T

2. 4

) AXSAH 53

(1) Human Fibroblast cells(hFCs) B %

AP R Z 28 ool D-PBSE 3 3] A|A3H
S 2t z7to 2 AWdt thE conical tube(15
mOell Fol 1,400 rpmoll A 5 #3F A48}
31, tubed] DMEM {containing collagenase A(5
mg/ml)$} DNase type 1(0.15 mg/mf), antibiotics
(penicillin 104 U/ml, streptomycin 10 mg/ml,
amphotericin B 25 pg/m)}S ¥l 37 C CO2
g7l 2 AIZE Eek widstAa 05 %
trypsin-0.2 % EDTAE ?jﬂ-?:ﬂ' 3?— 30 27F A&
sttt Mg F S AYAdrE
oF 2 3] 1,500 rpmol| A YAlEE S &
10 % FBSOl| 1 Y 52k wjFatiet 1 +4
T 05 % trypsin-0.2 % EDTAZ hFCs A EE
w28te] DMEM-5 % FBS v Fd e 105 cells/
n FEE 9F0] 96 well plated] #F3FT}

®
=
33!
fr

2
N\
ol

¥4 542 SRB assay10)= FF W
o] AFo| AL T;. hEGs A EE 37
C, 5 % CO2 WiF7IolA 1 AIZE wjekst &
JUISTK F25(HF F% 250 pg/nl, 500 pg
m{, 1 mgmé, 5 mgml, 10 mg/md)S 48 A7k F<t
Astda wd T8 Foll wjddS vzl
AAFEAOT 2 3 AHFAT 96 well

plate®] Z} wellol] 50 % TCA (trichloroacetic
acd)Z 50 WE 7}star 1 A ZF 294 Tol) W
A% & SHRTE S5 3] AHF ths well place
E 37] FolM AxsAtk SRB (0.4 %/1 %
acetic acid) &W& 100 plwellE 7}3fa AL
oA 30 B+ GASIH AL 0.1 % acetic acid £
Mo oF 45 3] AHF thF 371 FollA A
Z3}a1 10 mM Tris BaseZ 100 yl/well 2 83
A AT} o] plateZ plate shakerol| 4] 3.5 speed =
5 87} shakingd}al ELISA LEADER 540 nmoiA]
FHEs 25a5.

2) In vitro

(1) Spontaneous dermatitis in NC/Nga mouse

Conventional3+ AE]o|A] A}3-3F 18 33 9]
NC/Nga A3# 9] o)A capillary & 083}
100 ue] Bhg B3] o] F Ik ol
50 pg/ml o)/Felal 3o
NCNga AFE  AdHsItielE  atopic
dermatitis-like skin NC/Nga mouse2} 3}$3ThH.

Ee] =

(2) Atopic dermatitis-like skin NC/Nga 85| 2] H]
ol A T Ao} B MaES] 2] B ui

NC/Nga A7 9] H1Z-S AZ3 3, 100 mesh
oA Este] HAAEE Ao] 2,000 rpmeo]
A s BF QARYE AEE 3439k o
7] ACK £ (8.3 g NH4CL, 1 g KHCO3, in
1 £ of demineralized water + 0.1 mM EDTA)<
AEoA 5 & S Agste] AEFE Al
Stk 28l vIRAIEES 2 %9 FBS7L $Hy
H PBS (PBS/FBS)Ol| 1 x 108/ml= HEA]7]aL
normal rat serum 5 % HA FH7}slo 4 Col
A 15 87 blockingd ¥, T HE B
biotinylated antibody cocktail for lineage {CDS,
CD14, CD16, CD19, CD36, CD56, CD123, TCR
¥/6, CD235a (glycophorin A), (CD4+ T Cell
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Isolation Kit, Miltenyi Biotec)}Z 7}5}$3al, B
M E BT = biotinylated antibody cocktail for
lineage {CD43 (Ly-48), CD4 (L3T4), Ter-119},
(B Cell Isolation Kit, Miltenyi Biotec)S 7}3}d
Zkzt 4 ColA 15 B3F WRAIZ T ZH2ke] A
X5 PBS/FBSE A|H3} 1 x 108/mZ AL
3+ 20 9] Anti-Biotin MicroBeadsE 7}3}
o T 4 TollA 15 £3F w3A1ZH. o] A
¥E Magnetic column (CS column, Milteny
Biotech) & PBSE A #3te FHIE] & Vario
MACS (Milteny Biotech)ol] #X|&}al, magnetic
bead7} FAE AEE TIHA7]IL PBSE

F oS columns B3}

columng F#3] A

e

& Fhoe QAR lincage S T Al
29} B AEE 247 SHshelct

(3) Quantitative Real-Time PCR in cultured B cells

@ wigE v B Al EA RNA £

Atopic dermatitis-like skin NC/Nga A F 2] H]
Aol B3t B AlEZ 24 well plated]] 1 x
106 A X /well 2 BF3}1L JUJSTK FZEE (100
pgmd)S AL 1 AlZE $ anti-CD40 mAb
(500  pgmh)I}  rmIL-4
interleukin-4,500 U/m)E & A|H] AL rmIL-

(recombinant mouse

10 (recombinant mouse interleukin-10, 50 pg/md)
S A xR o2 ARSI JUJSTK 2
E3 anti-CD40 mAb®} rmIL-4E 6 A|7F =9t
FAM ] vk F2 F % 4FAE A
A3t 3 RNAzolB 500 S 911 &312 w7}
A st o] EF FEFHof| chloroform
(CHCI3) 50 S #71st & 1
& & Aol 15 &7 HAFE £ 13,000 rpmol]
A A4 2 F oF 200 o] e I
ol 2-propanol 200 o} FFEH § HAT]
5 LEONA 15 23 A olE o

Al 13,000 rpmollA A4 EHF F 80 %

o

ot

EtOHZE A8} 3 £7F vaccum pumpol| A ZA
£33t RNAE FE3Ith 523 RNATS
diethylpyrocarbonate(DEPC)S *&] 3t 20 plo] =
Fol =9 heating block 75 CollA E&43t
A7l F first strand (DNA 330l ARE-3FS3Th

@ RT-PCR

A} (reverse transcription) WF2-S FEH|H
total RNA 2 pgS DNase I (10 U/gl) 2 Uftube
£ 37 C heating blockol| A 30 #7F HF3-A]71
75 CoA 10 & & HAAAZ]AL o]l 2.5
10 10 mM dNTPs mix, 1 0 random sequence
hexanucleotides (25 pmole/ 25 ), RNA inhibitor
2] 1 g RNase inhibitor (20 U/uf), 1 g 100
mM DTT, 45 ul 5 x RT buffer (250 mM
Tris-HCl, pH 8.3, 375 mM KCl, 15 mM MgCI2)
£ 718k 3 1 ul® M-MLV RT (200 U/u)E Tt}
A 7S DERC APl SReRA A% 3
97} 20 w7t H =5 STk o] 20 o] ¥hE

ol S & 212 7 2,000 rpmol| A 5 27+ Y
7+ A17141, 37 C heating blockol| A 60
BE2-A]A first-strand cDNAS $HAJ3H ©f
95 CellA 5 & & A5k M-MLV RT
BT F FAo] 94EH DNAS
polymerase chain reaction (PCR)ol| AF&-3}3ich

(@ Quantitative Real Time RT-PCR

Quantitative Real Time PCR2 7500 Real-
Time PCR system (Biosystems, US.A.)S ©|&3}
o] 8)3}9 Tk Mouse Olionucleotid®] & 7] HJ
g g3 £ (Table 4).

Cytokine 72} ¥&2 SYBR Green PCR
(ABDE  AHE-3l9ial,
standardE® GAPDHZE A}8-3}$12™ primer?]
HEFEE7F 200 oMo] HEE ¥RFAIZTH

PCRO] Z7Ho=Z

iy

e do offt w> ok
£ o

Master mix internal

Quantitative Real Time
pre-denaturation2 2 min at 50 C, 10 min at 94

C, 40 cycles2 0.15 min at 95 C, 1 min at 60
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Table 4. Primer Sequence

Gene Primer Sequence

GAPDH Forward 5“TGAAGCAGGCATCTGAGGG-3'
Reverse 5'-CGAAGGTGGAAGAGTGGGAG-3'

o Forward 5'-CAACCAACAAGTGATATTCTCCATG3®
Reverse 5'-GATCCACACTCTCCAGCTGCA-3'
Forward 5'-CCCATGAAGACCTTCACCTC-3'
-6 Reverse 5'- ACTCTCGGCCTACATTGGTG-3
Forward 5 TGGGAGGAAAGGGGTCTAAG-3'
N Reverse 5'-ACCTACGACGTGGGCTACAG-3
Forward 5'-AAGCAGCCTTGCAGAAAAGA-3'
110 Reverse 5 TGGGAAGTGGGTGCAGITAT-3
Forward 5" TGGAGCAACATGTGGAACTC-3'
TGP Reverse 5 CTGCCGTACAACTCCAGTGA-3

ColA a3kl JUISTK oo} 2t
L internal standard2 GAPDHE A}£3}$10.H
target group®] Quantitative PCRS

y = x(1 + en

X = starting quantity

y = vyield

n = number of cycles

e = efficiency

2 AlAkst] RQ(relative quantitative)S =7
&

@ IFN-y+ ¢} IL-17+ Th A X 9] intracellular

staining 2]

IPN-yel A 24 ekl 18 F7e)
NC/Nga AF oA &gk CD4+ T A EE v]
7] a-CD3/a-CD28 Ab (1 pg/m)7} coating® 24
well plated]] £33 (Control )3t
A (CsA, 2 pg/ml) (Positive Controli#)¥} JUJSTK
FEE (100 pg/mtx} 1 pg/nt, AP, JUJSTK)
& 7keto] 48 ARk Fot SAMY stk

179 AZW A4S 9Jst] 18 FH9
NC/Nga A F oA E&E|$ CD4+ T AEE 1]
7] a-CD3/a-CD28 Ab (1 pg/m)7} coating® 24

2 cyclosporin

well plateo]] 33 & rmIl-6 (20 ng/mf)2}
TGE-B (2 ng/ml), JUJSTK FZE 100 ug/mls
4 U F M. AL o RAE
84 &S Normalit (Only CD4+ T cell),
Negative controli (rmIL-69} TGF-B7F *]2]),
Controli (a-CD3/a-CD28 Ab coating *|2] &
rmIL-69} TGF-BE *]g]), JUJSTK (a-CD3/a
-CD28 Ab coating *]2] & rmIL-69} TGF-BZ
2] &}e] JUJSTK extractS 1 pg/ml, 100 pg/md
2 47 Ao vro] AP

HjEE 4 A7F Aol GolgiStop (1 ug/md),
PMA (30 ng/m{, Sigma-Aldrich), ionomycin (500
ng/ml, Sigma-AldrichyS x]&]3l1, 4d =8 &
BD Cytofix/Cytoperm  Plus  Kit (with BD
GolgiPlug, 555028)9} Mouse IL-17+CD4+ Th
cell Flow Cytometry Kit (from BioLegend)E ©]-&
stof 24zt Al A4S Fske] CD4+ /IEN-y
+ A Z9} IL-17+CD4+ Th17 A|E2] &394
< AAEIATE WS 53 3 o) A
AATFE AT & FAE FREAVE &
A3 HJch 4 T2 T3 L CellQuest TZE 13
o8 dAAE%) HES A=t
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® GATA3+ T A2 intracellular staining
4

18 % & NC/Nga Aol A Z2| 3 ul A
¥E v)g] a-CD3/a-CD28 Ab (1 pgmd)7}
coating® 24 well plateol] 53+ & FAZ
T2 GsA (2 pg/m)e} JUJSTK 3=EE (100 pg/
ml)S 7}8Fal rmIl-4 (100 ng/mé)} TGE-3 (10
ng/mh)E A F 4 I3+ FAYE sHAh
AT oFFAE A %2 Normald
(Only CD4+ T cell), Controla* (a-CD3/a-CD28
Ab coating *]2] & rmIL-69} TGF-BE #]g]),
CsAT (a-CD3/a-CD28 Ab coating *]8] &
rmlL-69} TGE-BE X3} CA 2 pg/ml X
2]), JUJSTK (a-CD3/a-CD28 Ab coating 3]
7] & mIl-69} TGE-BEZ A#d}a] JUJSTK
extractsS 100 pgmlZ DO o] A
SFAT

wEE 4 AJZF Aol GolgiStop (1 pg/ml),
PMA (30 ng/m{, Sigma-Aldrich), ionomycin (500
ng/m, Sigma-Aldrich)yS *]g]sl A8 8 &
BD Cytofix/Cytoperm Plus Kit (with BD
GolgiPlug, 555028)9} Mouse GATA3+ (BioLegend)
g olgsel A7 AEY @as Ea
CD4+GATA3+AM 9] FFHFAS
O % 3 3 ol AnAFAE
AHS 5 FAE FPRAANZ 2
CellQuest T2 0T FMA (%) H|

B

)

3. SAAE
AgogrE A& ZAWE meantstandard
error2 7|E3MRL FYA HES Student's

M P<0.059]

A

I B

1. NZE5Y

JUISTK FE29 HME5HS A 249
1 mg/ml, 500 pg/ml, 250 pg/mol| A AEZA 0]
7e] YehtA] e 3kthEig. D).

2. In vitro
1) Real-time-PCR analysis on atopic dermatitis-
like skin NC/Nga mouse
(1) IL-1B, IL-6, TNF-a mRNA {32} &8
24
IL-13E CT(Controli)9] RQZIo] 1Y wj
only B cellsi¥ (Normali#)& 0.795%3 PC
(Positive controlT)2 0.2310]$3.2. 1 JUJSTK *]
ZFJUJSTKT)S 097593, IL-65 CTTY
RQZL] 1Y W only B cellsi*S 0.109, PCT
0.546, JUJSTK A 2]+ 0.814%1T} TNF-a
mRNAE CT9] RQ7ke] 1 & ) only B cells
& 0491, PCHE 0375, JUJSTK A&
0.8212 eI TtHFig. 2).
(2) IL-107} TGF-B mRNA FAALE £
IL-102 CT9] RQF©] 1 & W) only B cells
T (Normali)2 0.593°]%13L PC-2 0.8152
et oH JUJSTK T2 1.6952 F7}st
43, TGF-B mRNAT only B cellsito A
0.816, PCi-& 0.473, JUJSTK ] 2]-& 0.783
o2 BF JAF S thFig. 3).
(3) CD4+/IFN-y+ intracellular staining 4]
CD4+/IFN-y++ Only CD4+ T celli (Normal
DA 2.9 %¥3l ControliE 10.8 %[O
GAT-L 6.8 %3l JUJSTK XL 165 %=
Controli-o B3} Z7}515IthEFig. 4).
(4) IL-17+CD4+ Th17 cells intracellular staining
24

IL-174+CD4+ Th172 Only CD4+ T cella*
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140 ** gl 01 {comparedwith Control}
***p=f) O] {compared with Control)
120
- 100 |
£
-
£ os0
i}
o
40
20
0 i i L i
Control 2350 pgiml 500 pgiml  lmgm!  5mgiml 10mgmi
JUJSTK extract

Fig. 1. Cytotoxicity effects of JUISTK extract on human fibroblast cells(hFCs).

HFCs were pretreated with various concentration JUJSTK extract. The results are expressed the meant S.E

IN=0).

, o IL-1F uwENA
1.1 9 s IL-5 mRNA
o TNF-t. mRNA

0975

RO of Control (CT) group

Ouly B cellz CT PC JUISTE

Fig. 2. Effects of JUJSTK extract on IL—1(3, IL—6 and TNF—a mRNA expression by JUISTK extract
plus anti—CD40mAb/rmIL—4—stimulated murine NC/Nga B cells.

Isolated B cells from atopic dermatitis-like skin NC/Nga mouse were either stimulated with anti-CD40mAb (500
1g/ml)/rmll-4 (500 u/ml) or treated with JUJSTK extract (100 pg/mf). B cells were not treated (normal; only B
cells), co-cultured with anti-CD40mAb/rmIL-4 (CT), anti-CD40mAb/rmll-4 plus rmIl-10 (PC), and
anti-CD40mAb/rmIL-4 plus JUJSTK extract (JUJSTK) for 4hrs. IL-1(3, IL-6, and TNF-a mRNA synthesized by
real-time PCR was analyzed. IL-1(3, IL-6, and TNF-a mRNA express were measured real-time PCR. The amount
of SYBR Green was measured at the end of each cycle. The cycle number at which the emission intensity of
the sample rises above the baseline is referred as to the RQ (relative quantitative) and is proportional to the
target concentration. Real time PCR was performed in duplicate and analyzed by a Applied Biosystems 7500
Real-Time PCR system.
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8 IL-10 nRN& =i
1691 ®W TGF-p mRNA

RQof Control (CT) aroup

Cmly B ocells CT P TUTSTE

Fig. 3. Effects of JUISTK extract on IL—10, and TGF— mRNA expression by JUJISTK extract plus
anti—CD40mAb/rmIL—4—stimulated murine splenocytes.

Isolated B cells from atopic dermatitis-like skin NC/Nga mouse were either stimulated with anti-CD40mAb (500
1g/m/rmll-4 (500 wml) or treated with JUJSTK extract. B cells were not treated (normal; only B cells),
co-cultured  with  anti-CD40mAb/rmIL-4 (CT), anti-CD40/rmIL-4 plus rmIL-10 (500 wml) (PO, and
anti-CDA0mAb/rmIL-4  plus JUJSTK extract (100 pg/ml) (JUJSTK) for 4hrs. IL-10, and TGF-8 mRNA
synthesized by real-time PCR was analyzed. IL-10, and TGF-3 mRNA express were measured real-time PCR. The
amount of SYBR Green was measured at the end of each cycle. The cycle number at which the emission
intensity of the sample rises above the baseline is referred as to the RQ (relative quantitative) and is proportional
to the target concentration. Real time PCR was petformed in duplicate and analyzed by a Applied Biosystems
7500 Real-Time PCR system.

Ouly CD4° T cell Control CsA JUISTK
0-CD3/CD28  _ - : + } + =z

107

107

6.8% 16.5%

10

o

1

— Anti-CD4-FITC

107 10! 10° 107 “q0° 10! 102 107 (R T 10" 10° 107 10 10! 10° 107 1
—  » AntiIFN-7-PE

Fig. 4. Effects of JUJSTK extract on IFN—y+ intracellular staining analysis by a—CD3/a
—CD28—stimulated murine CD4+ T cells.

Isolated CD4+ T cells from atopic dermatitis-like skin NC/Nga mouse were either stimulated with a-CD3/a
-CD28 (1 pug/ml) or treated with JUJSTK extract (100 pg/ml). CD4+ T cell were not treated (normal, only
CD4+ T cell), co-cultured with a-CD3/a-CD28 (Control), and with a-CD3/a-CD28 plus CsA, and with a-CD3/
a-CD28 plus JUJSTK extract (JUJSTK) for 4 days. After a 24-hours stimulation, 0.6 pf/m¢ monensin
(GolgiStop; BD Pharmingen) was added and included in subsequent incubations until fixation. Cells were stained
with FITC-labeled anti-CD4. After fixation in Cytofix/Cytoperm (BD Pharmingen), cells were washed twice and
permeabilized in Permy/Wash buffer (BD PharMingen), stained with PE-labeled anti-IFN-y mAb (BD Pharmingen)
and immediately analyzed on a FACScalibur (BD Biosciences) using CellQuest software (BD Biosciences).
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Fig. 5. Effects of JUISTK extract on IL—17+CD4+ Thl7 cells intracellular staining analysis by a
—CD3/a—CD28—stimulated murine NC/Nga CD4+ T cells.

Isolated CD4+ T cell from atopic dermatitis-like skin NC/Nga mouse were either stimulated with a-CD3/a-CD28
or treated with JUJSTK extract. CD4+ T cells were not treated (normal, only CD4+ T cell), co-cultured with
rmlL-6 (20 ng/mf) plus TGF- (2 ng/mf) (Negative control), and with a-CD3/a-CD28 (1 ug/ml) plus rmIL-6 (20
ng/ml) plus TGE-B (2 ng/ml) (Control), and with a-CD3/a-CD28 (1 pg/ml) plus rmIl-6 (20 ng/ml) plus TGF-{3
(2 ng/ml) plus JUJSTK extract (1 pg/ml, 100 pg/ml) JUJSTK) for 4 days. After a 4 days stimulation, 0.6 ul/m{
monensin (GolgiStop; BD Pharmingen) was added and included in subsequent incubations until fixation. Cells were
stained with FITC-labeled anti-CD4. After fixation in Cytofix/Cytoperm (BD Pharmingen), cells were washed twice
and permeabilized in Perm/Wash buffer (BD PharMingen), stained with PE-labeled anti-IL-17 mAb (BD
Pharmingen) and immediately analyzed on a FACScalibur (BD Biosciences) using CellQuest software (BD

Biosciences).
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Fig. 6. Effects of JUJISTK extract on GATA3+CD4+ Th cells intracellular staining analysis by a
—CD3/a—CD28—stimulated murine NC/Nga CD4+ T cell.

Isolated CD4+ T cells from atopic dermatitis-like skin NC/Nga mouse were either stimulated with a-CD3/a
-CD28 or treated with JUJSTK extract. CD4+ T cell were not treated (normal, only CD4+ T cell), co-cultured
with a-CD3/a-CD28 (1 ug/ml) plus rmIl-4 (100 ng/ml) plus TGE-B (10 ng/ml) (Control), and with a-CD3/a
-CD28 (1 pg/md) plus rmll-6 (100 ng/mf) plus TGE-B (10 ng/md) plus GA 2 pg/md), and with a-CD3/a-CD28
(1 pg/ml) plus rmll-4 (100 ng/ml) plus TGF-B (10 ng/mf) plus JUJSTK extract (100 pg/ml) (JUJSTK) for 4
days. After a 4 days stimulation, 0.6 ul/ml monensin (GolgiStop; BD Pharmingen) was added and included in
subsequent incubations until fixation. Cells were stained with FITC-labeled anti-CD4. After fixation in
Cytofix/Cytoperm  (BD  Pharmingen), cells were washed twice and permeabilized in Perm/Wash buffer (BD
PharMingen), stained with PE-labeled anti-IL-17 mAb (BD Pharmingen) and immediately analyzed on a
FACScalibur (BD Biosciences) using CellQuest software (BD Biosciences).
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