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( Abstract )

Effects of Concurrent Administration of
JaUmdeSeupTangKaKam(JUJSTK) and Atopy Cream,
Jawoongo(AJ) 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, Dae Jeon University

Objectives

The purpose of this study is to examine the effect of a concurrent administration of JUJSTK and AJ
on atopic dermatitis in an in-wivo experiment. Thus, this study is expressed by using NC/Nga atopic
dermatitis mice which have histological and clinical similarities to that of humans have been used.

Methods

Clinical skin score, hematology, serum total IgE and IgG1 of the mouse was evaluated, and cytokine
levels, total number of the cells, immunohistochemical staining, histological features of axillary lymph
node(ALN), peripheral blood mononuclear cells(PBMCs), and a dorsal skin tissue of the mouse were
analyzed.

Results

Oral administration of JUJSTK and concurrent administration of JUJSTK and AJ lowered the clinical
skin score, total cell number of WBC, eosinophils in blood, and serum total of IgE & IgG1, IEN-y, IL-5,
IL-13, IL-17. In addition, total cell number of ALN and dorsal skin tissue, absolute cell number of
CD3¢" T cell, CD4" Th cell, CD8" ST cell, CD3'CCR3" cell, CCR3" cell, CD3'CDGY,
CD4'CXCRS" in ALN, PBMGs, absolute cell number of CCR3", CD3"/CD69", CD11b"/Gr-1,
CD11b"/Gr-1" in dorsal skin tissue, Eotaxin2 mRNA, CCR3 mRNA in dorsal skin tissue and gene
expression of IL-5 mRNA, IL-13 mRNA in ALN were significantly decreased. Furthermore, thickness of
epidermis infiltrated inflammatory immune cell & mast cell in dermis, histological infiltration of mast cell,
the size of inflammatory lymphocytes cells & plasma cells in ALN and histological infiltration of CD4"
& CCR3¥in ALN and dorsal skin tissue were significantly decreased as well.
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Conclusions

Concurrent administration of JUJSTK and AJ on atopic dermatitis in an /n-vivoexperiment by using an

NC/Nga atopic dermatitis mouse was very effective as an atopic dermatitis treatment.
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1. #%t

D At R 717

(1) AleF

A k& diethyl pyrocarbonate(DEPC), chloroform,
trichloroacetic acid, isopropanol, Tris-HCl, KCI,
MgCl2, A8 88N (ACK lysis solution),
DMEM kel dulbecco's phosphate buffered
saline (D-PBS), Sulforhodamin B(SRB), 2-isopropanol,
sodium dodecyl sulfate (SDS), PMA, ionomycin,
FK506, antibiotics= SigmaA} (USA) A|HS Al
3lg o, -Elo}d A (fetal bovine serum, FBS)-&
HycloneA} (Logan, USA) #|3%2, anti-CD3-PE
(phycoerythrin), anti-CD4-FITC (fluorescein isothiocyanate),
anti-CCR3-PE, anti-B220-PE, anti-CD8-FITC, anti-
B220-FITC, anti-CD49b-FITC, anti-CD40 mAb,
rmlL-4, rmIL-10, BD Cytofix/Cytoperm plus kit,
anti-CD3 mADb, anti-foxp3-PE, anti-IFN-y-PE, anti-
CD28 mAb 52 PharmingenA} (Torreyana, USA)
A ZEL, CD4+ T cell isolation kit®} B cell isolation
kitx= Miltenyi Biotec (Bergisch Gladbach, Germany)
AES, IL4, IFN-y, IL-5, IL-13 ELISA kit®

BioSourceA} (California, USA) | &S, IgE, IgGl
ELISA kit+= SHIBAYAGI A} (Shibukawa, Japan)
A EL, anti-mouse CCR3 mAb$} anti- mouse
CD4 mAb+& Santa-CruzA} (California, USA) |3
%, LSAB kit= DAKOA} (Glostrup, Denmark) A|

g o, JE ik Aok B A

e ABa

2 7171

7171 €8F=7] (%, Korea), rotary vaccum
evaporator (Biichi B-480, Switzerland), freeze
dryer (EYELA FDU-540, Japan), CO, 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),
AP ETLZA 7] (MS9-5, France), Quantitative Real-
Time RT-PCR (Applied Biosystems, USA), &3
H|3EEA7] (Gytometry, BD, USA), ice-maker (Vision
scientific Co., Korea), homogenizer (OMNI, USA),
plate shaker (Lab-Line, USA), VarioMACS (Bergisch
Gladbach, Germany), FACScalibur (BD, USA) &
ELISA leader (Molecular Devices, USA) 5& A}

2390,

2) 5=

g7 7 F%  SPFR(Specific Pathogen Free)
NC/Nga A3 (15~20g)= C-harles River Japan
A} (Yokohama, Japan)ol| A FFHtt) TE2
A9 RWAA TR @A A,

Tt 2% 2242
A7t (light-dark cycle)@]
A7) F Al A

Atg Co)9 E& FE3I
12
O
[e)

i

C, S5 55+15 %,
AN 1 22 A

347 rﬁ

CREY



12 tfghehiliol}els]®]) Vol.23, No.2, August, 2009

Table 1. Composition of JaUmJeSeup TangKaKam

Herb Name Scientific Name Amount(g)
bEA = 2 Lyai Radids Gortes 15
= B Laxuri Herla 15
A1 Anamrrhane Rhizam 10
b =t Alisnaa's Rhizamm 10
B JE, Leddxuridlae Radix 10
il 4 5 Polygoni Muloflari Radix 10
B Glygrrhizae Radix 10
P Rehnmnniae Radix Prgmrat 10
5 Bupleuri Radix 6
T RN Sard/ariae Radix 6
SRS Paaxuae Radix Al
" i Angdiae Giganas Radix
Total 114
Table 2. Composition of Atopy cream
Aroma-oil
Tea-tree 10 drops
Lavender 7 drops
Chamomile-roman 3 drops
Base Cream 20 ml
Table 3. Composition of Jawoongo
Herb Name Scientific Name Amount(g)
E R Lidwoperni Radlix 0.074
1 Far Angdiae Gigants Radix 0.049
W] B 1 Seanzseed Q 0.613
CA Bas Wax 0.245
s Swine Qf 0.019
Total 1.000
3) ¥= @) oty AT FET ZA

(1) Bepabriys g 24

BAgo] ARSS WEbREE e 4
& YRS D) Falon A}
3t AL At F4F S o)A
o Adste] ARl 1 g Ho W&
Fe the ¥ ZTHTable 1).

4 oo

B A ofEy Ao AMEE ofZrt &
3} wo]~ I L Fine Korea. Co. (Inchon,
Korea)o| A F-9J8ke] AR&-8FQAar 1 vijehe o
= 2o ™(Table 2), #5249 742 <AH
KEMEG wh il g )it F3l9em A
&% FAEL At 4 A
T4 st ARSI 1g B TS T
7} ZtKTable 3).
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1) In vivo

DELEIECERNEEE

F3 9 NC/Nga AFAE 1 FY 5+ 3

A7) o]w] HElo] WA 18 =& o] N/
Nga 45| (Atopy NC/Nga mouse)?} 2 F37t 2+
& 271 TA A}SEL LRI A7)
3 2o A capillary & o]-&3}e] 100 W] &
NS AYEe T vlFHAQ chloral hydrate (10
B I T Aot = 2 B no= s}
A AR T 1R nA A7} GHEE
24 A7V WXstath g FgAIEEEA
oA A|&3F= BMACE Dermatophagoides farinae

olo

crude extract (mite antigen, lyophilized)S 3+ 0.
2 ARESIRO™ 05 % TWeen 200] E3HE
ointment base2 A ZFE 21 TFY. BMACE 1 39
2333 5 5§98 925 FEA 124
ISR TF 2~3 A7k ?301] 4 % SDS 8-

bt

4% SDS sprey & BMAC -E X

3] FEEEAN Fv deo] AdEHd &
ot H71E AN AT AAT (NC/Nga- wild

type, ©]3} NC/Nga-WT)L 7 38 NC/Nga A
257h4) SPE 2 AN AFR3HlTh

@ F=Az 2 A5H7t

APL 7 FH NC/Nga FFHE 15 FH7A
SPF ZZo A ARgE A/dw(Normal, NIt
BMACE T=¥3F & (Control, CT), BMAC
£ T ¥3}3 FK506(tacrolimus)S E=3E3F kA
2+ (Positive Control, PC), JUJSTK (714 mg/
ke<}l AJ (200 uﬁ/w}ﬂ Z¥Z} 100 W) +JUJSTK
(714 ngk9s S AP o R pro] AA
ST

BMACE= % 3 F7F (10 5
ol 4 % SDS &85 531 2 A 7F gt
U 5ol 200 e =38kt 18]al 12 ?

HEE 15 FEAA 3 FH L 13 0% 3
~42] Atololl JUJSTKRF @H=Fof shAL AJ+
JUISTKCOIEY] Y =X & A3 ©¥F, o]
T JUJSTK FohE WEFo otk g

FES06 , JUISTEK , ATHIUISTE (352H S0

NC/MNza mouse
Detection

1359 1458 1559

Scheme 1. Experimental design for the induction of atopic dermatitis—like skin NC/Nga mouse
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(3) Clinical skin score

NONga A7) e olEaly s
AN Aoz AEHE A S B
WS o] 831 th BMACE =¥3l0l, A] &XF
o} JUJSTK (714 mg/kg) Fo 8 ¥ 15
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(4) Hematology
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g5 v AR AHS dAE A
%%‘%LZ 7] (MS9-5, MELET SCHLOESING,
France) 2 Fonio®’"dl] F38}4] Minos-STZ =74
skt

) AE B IgEs} IgGl =4

NC/Nga 79| w4 8 9, 12 5, 15
FH | capillery T-E ©]-83}ed oF 100 p2] &

S A3 T AR 7] 6,500 rpmol| A 20

4

A2 AYH F ¢
¥ AR F 30 ﬂfu A Eelied

©] NC/Nga BH& ethylethe 2 Y v o
S AAAAHo 7 HAS v‘i‘\:'/]"—ﬂ'
< Fskel -70 Tl ¥F ‘8}95{

W IgEQ} 1gGl F X+ enzyme-linked immuno-

sorbent assay® =4I} ZH2: wellol] IgE=
8 7%, 12 7%, 15 T HIF FH 5
(1/10 dilution)$} dilution buffer 45 S &3}
0# 96 well plate®] 7} wellol] EF3}9 L IgGl
2 15 FRolA A D3 50 b (1/10 dilution)
3} dilution buffer 50 WS £33} Zt wello]
22390 22 2 AR B9 25 T AL
W3 & 2 3] washing FEH0 2 A2
T} Z}Z} antibody biotin-IgE conjugated®} antibody
biotin-IgG1 conjugatedE ¥l 2 A7t B2 5}
ok T 2 3] AFH & d=gdoz A
- antibody Avidin-HRP conjugeted 100 =
Aglslal 1 AlZF Aol WX F oA Al
A5tk TMB 712E& 100 04 538l &
204 30 B7F W3 100 102 stop &Y
S &3 & ELISA leader 450 nmol|lA] Z}z+
IgEs} IgGlel| tiet FR=E SAFATL”.

(6) ALN A|3ZF-2] 9 cyrokine 578

EFN TR F (15 F8) AINS AE3)
& 100 mesh® ALN A2 E 2|ttt A
BMAC 10 pg/mlg 96 well platedl] coatingd}ed
4 C YA 310 A overnight3t T2 D-PBSE 2
3] FAeHAT 23 ALN AlE= ACK &Y
© 2 RBCE A|AZ & BMACY} coating® 7}
zre] wellol] 5 x 10’ Aﬂg 5 % FBS-DMEM
Hj okl o A 48 A|7F =
7] 2,000 rpmol|A] 3 &
wo] wjkAZHS oA

[< 3 =1 =

3@ AL F
Ho,
o> &
Mr T
i)
o
ok
3]
S

IL-4 (BioSource, USA), IFN-y (BioSource, USA),
IL-5 (BioSource, USA), IL-13 (R&D system, USA)

9] 5 =AL enzyme-linked immuno-sorbent

assay 2 Z745FATh 2 wellol WS 50
WE BT3Bk 2 A Eek 25 T A0 A
28 & 2 3] washing HZEA 02 A|H3 o}
< Z}Z} antibody biotin-IL-4 conjugated, antibody
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biotin-IL-5  conjugated, antibody biotin-IL-13
2 A7t WR)ES T T 2
3 A% % gEgaoz AHY os
Avidin-HRP conjugeted 100 (45 2|}l 1 A]
2 Lol YA F thal A Hekgich T™B
718E& 100 w EF3EAL Gaol A 30 £3F

conjugated—g A

antibody

(7) ALN, PBMGCs 3 GIF-ZZoA &3
.]Qr}\ﬂﬁ ,‘?L/H
NC/Nga A F oA ALNS =35} 100 mesh
2 AEE Eg5te] D-PBSE 5 £ YAE
(1,700 rpm)3}al 2 3] M &3 & cell strainer
(FALCON)Ol FHAIA AIE o]9]e] {37
e 2Ho|y BFES AASISTE PBMGs
2% 3t & NC/Nga A F| oAl heparin
A3 3 m FAIZ A3 F vjg] FH)
10 m{e] ACKE-9 (8.3 g NH4C, 1 g KHCO3,
in 1 ¢ of demineralized water + 0.1 mM EDTA)
of Estol d2olA 5 £ 5t Agste] A
7S AAsAH 2 3] 1 %9 FBS7F $HrE
PBS (FACS buffer)Z M| &3+ & cell strainer
(FALCON)Ol| FHAIA AIE o]9l9] Bwed
AAFHA. 537222 ZA chopping+ F
collagenase 1 mg/mf (in 2 % FBS + RPMI 1640)
£ Y31 37 C shaker (180 rpm, 20 min.) B %
A W ¥ AElS sseh e
Z 4 3] "kEEYg Tt £8%k ALN, PBMGs, &
pzr QEATY FATFE 29T 08
S5 x 10 AEE 233
T 4 ColX B &334 M (immuno-fluorescence
AAEAT Z47}o] anti-CD3e-PE,
anti-CD19-FITC, anti-CD4- FITC, anti-CDS-FITC,
anti-CD23-FITC, anti-CD49b-FITC, anti-CCR3-PE,
anti-B220-PES Y11 30 7 €294 WA

1-

o
L o

=
TH

(o o rr &

staining)S

71 & 3 3] o)A} PBSE 4|23t & flow cytometry
9] Cell Quest TE IS o]8&3la] CD3T,
CD19", CD4", CD8", CCR3", B220+CD23+ Al
EFE NEEWE £4% F T HEFE 4
g3to] 7z} ZAo|Ae] Al AM|ESabsolute
numben) S AHE3FATH

(8) Quantitative Real-Time-PCR in dorsal skin

& ALN
@ NC/Nga A9} 5 35223 ALNOJA]
RNA #2]

Atopic dermatitis-like skin NC/Nga A5 2] 5

BzA3 ALNS AZ35)e] Z7bo] RNAzolB
500 ulE 21 8382 w7}-A] homogenizerZ

Hstutt. o] 22 EH T3 F-fof chloroform
(CHCI3) 50 ulE H7FH & 15 230 EW =%
3tk o]2 dgo 15 E7F HX|E 3 13,000

rpmoll A A4 £ F oF 200 o] FTY
S 3|48} 2-propanol 200 WS FF £33 &
A TET LA 15 B uLj]g}odq.
o]5 THA] 13,000 rpmol| Al Y4 Egt &

% EtOHZE F-A|3}al 3 #7F vaccum pumpol] /\1
Axste] RNAS FE315H. F23 RNAE
DEPCE A3}t 20 ule] 759 =4 heating
block 75 CellA E&443} A7
cDNAZH o A3t} Quantitative Real Time
PCR-& 7500 Real-Time PCR system2 ©]-8-5}¢]
F3FATF”. Mouse Olionucleotid®] ¢4 7]vj <
& ey} ZtKTable 5).

Cytokine 74} &&2 SYBR® Green PCR
Master mixS AR}, internal standard™
GAPDHE Tagman probeZ AF&-3}3]. 2™, primer
o] HZE %57} 200 nMo] H7A 9RSA) AT
Eotaxin29} CCR3 mRNA 3L SaRZ 2]
A BRI, Th2 mediateQ] TL-59F IL-13
mRNA {32} S 242 ALNO|A] (DNA

3 first strand
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Table 5. Primer Sequence

Gene Primer Sequence
5¢ -6-FAM-AACAGCCCAGAATAATGAA
IL-17A Probe-FAM TAAAGTTC CTCAATTGTTAC-TAMRA-3
5 " -6-FAM-ACCTCAACCGTTCC
1L-23 Probe-FAM ACGTCACCCT G-3BHQ-1-3 ’
Eotasin 2 Forward 5' CTIGTGACCATCCCCTCATCT 3'
Reverse 5' CTTATGGCCCTTCTTGGTGA 3'
Forward 5' CCCGAACTGTGACTITTITGCT 3'
ek Reverse 5' CCICTGGATAGCGAGGACTG 3'
Forward 5' AGCCTAACCCTGTTGGAGGT 3'
1 Reverse 5' GTGATCGGCTTTTCTTGAGC 3'
Forward 5" ATGCCCAACAAAGCAGAGAC 3'
113 Reverse 5' TGAGAGAACCAGGGAGCTGT 3'

E 3Asle] B9t} | ?:5_ Tagman®] 0. 2
IL-177} IL-23 mRNA 28L& 53Rz Z oA
#2359 Quantitative Real Time PCRE =%
A& pre-denaturation-S 2 min at 50 C, 10 min
at 94 C, 40 cyclesE 0.15 min at 95C, 1 min
at 60ClA F=3Y3IA T} =T, FK506 =X
2, JUISTK FolE, AJHJUSTK Fofze
internal standard® GAPDHE A}£3}] target
group?] Quantitative Real Time PCR-S

y = x(1 + en

X = starting quantity

y = yield

n = number of cycles

e = efficiency

2 A4kt RQ(relative quantitative)ZS =

gkl

(9) Histology

ALN#} 5 % 5 FFo JRE
10 % paraform-aldehydeol| A 24 A7t F<F ¥
wed 249 F 2 242 fPEos ¥
AL 5 mm FAZ blocks THET 2

\=I=Ne] =z O L
BEL AFE8 dod|=

N

epidermis, dermis,

keratinocytes, neutrophils / eosinophils 71 £] T}F&
MES} FES 2HS}= hematoxyline / eosin
(H&E) Az} H|TEAEE A= toluidine
blue 4o 2 HIREAE o] H{S FAv] 3

=
(Nikon, Japan, x 20002 &3P’

AV

(10) Immunohistochemical staining

EE NC/Nga BF= 15 FZA ds}st
24948 A3 55 Ang A8
10% 2T o] 143 v, skl &
2% YE ZF rat anti-mouse CCR3 mAb&} rat
anti-mouse CD4 mAbES AME-3}HT FA AR
S 4 ym FAZ HAS}IL probe-on plus slideol]
BAANA AZAF) & 2} (deparaffinized)
& Sk4=AlA 0.01 M citrate buffer (pH 6.0)Z
0]%—'3]] microwave oven®l| 15 ¥37F A =23}
o 24 ) sRshise] 482 oA 9
3ked 3 % H,0.00 10 E3F A3k F 24 o
o Gz 1) SolH WAAFL A 9

9;

3 34 BHOE VAL AWAYIT 47
BAA 1 AT F 2R O



o=t 3H7 NC/Nga Aol WAt oFes] -4

AT} 3 3] Tris-buffered saline with 0.1 % Tween
2 MBSHERO T £AT F A Az
AU FRAPAAT) AL AHES x 400
Mg By

3. SAAE
Ao gHE AS ZAil= meantstandard
error2  7]231¥9 §oA AZL Student's

T-test 2AHPHS 0] 43190 W p<0.059

. B #k
1. /n vivo
1) BMACE ©| &% olEY iy F&

% JUJSTK, A §¢] 3 7 ¥ 95us
BMACE o83 tjzrold F& J58
HRE F B, 4, 7, EAE B %
o] H1H9T 3 F F JUSTK Folznch
AJHUSTK Folzold #& 35S Fua
Fh $E, A4, ), G B B4l @
A8 2T E. D).

oX, ol

o] Waolr} wislel] nA= 9t 17

2) Clinical skin score

Clinical skin score= Controli-¢] NC/Nga-WT
ool Hlsle] 718k, FK506 XSS
Controlitol] HIE] ZHAE Yelldor (p<
0.001), @& JUJSTK (p<0.01) FA7F+E& 79
A e 227 Yoy AJ+HJUJSTK S
< T4 e #HEE YEHY (p<ooD
(Fig. 2).

3) Hematology

A¥EE T WBC H& F neutrophil®] H]
§2 NC/Nga-WTto]| H|3}e] Controli-o]
7¥8F9 Il FKS506 £E79] B2 Control 9]
Hlgte] fo]4d SIA Fastden (p<0.05)
JUJSTK FoJF3} AJ+JUJSTK Foito| M=
zFol7F 1. Lymphocytes®] HI-&-2 NC/
Nga-WT+ol| B3} Controlito] k7t 7+A
AL FK506 E=ZTollA o4 e S7F
HOou (P<0.01) JUJSTK T3 AJ+
JUISTK ol x4 o)zl vehy
2] QF9ITHFig. 3A).

Eosinophil- NC/Nga-WT-¢]| B]}e] Control
o] AAHA Z718aL FK506 TET-S T

rl

o
-~

o Y

o
Qo

—

il

BMAC ATHUISTE

BMAC AJ+JUISTK
-

Fig. 1. Topical application of JUJSTK & AJ+JUJSTK treatment of atopic dermatitis—like skin
NC/Nga mouse induced by BMAC for 3 weeks.
Shown are back of BMAC-ointment NC/Nga mouse, BMAC plus JUJSTK (714 mg/kg-orally adminstration in
NC/Nga mouse and BMAC plus AJ (200 pg/mouse) plus JUJSTK (714 mg/kg-orally adminstration in NC/Nga

mouse for 3 weeks.
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Fig. 2.

Fig. 3.
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Clinical skin features and severity of atopic dermatitis skin lesions in atopic
dermatitis—like skin NC/Nga mouse induced by BMAC.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC (SPF
normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control)) BMAC treatment for 3 weeks with FK506
(0.3%)-ointment  (FK506), BMAC treatment for 3 weeks with JUJSTK (714 mg/kg) orally administration
(JUJSTK), and BMAC treatment for 3 weeks with AJ (200 pf/mouse)-ointment plus JUJSTK (714 mg/kg) orally
administration (AJ+JUJSTK) for 3 weeks. A total clinical skin score for atopic dermatitis-like lesions was defined
as the sum of the individual scores graded as O (none), 1 (mild), 2 (moderate) and 3 (severe) for each of five
signs and symptoms (erythema/hemorrhage, scarring/dryness, edema, excoriation/erosion and lichenification) on the
three parts of the body: ear, FSCe and head and back. Each point represents the mean+SE of six mouse.
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WBC differential counting in atopic dermatitis like skin in NC/Nga mouse induced by
BMAC.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(SPF-normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control)) BMAC treatment for 3 weeks with FK506
(0.3%)-ointment (FK506), BMAC treatment for 3 weeks with JUJSTK orally administration (JUJSTK), and BMAC
treatment for 3 weeks with AJ (200 pf/mouse)-ointment plus JUJSTK orally administration (AJ+JUJSTK) for 3
weeks. Blood was collected from the retro-orbital plexus under ether anesthesia and heparinized immediately

thereafter. Cell contents were measured by hematology (BD, U.S.A.).
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Fig. 4. Serum IgE & IgGl elevation and development of atopic dermatitis like skin in NC/Nga

mouse induced by BMAC.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(SPE-normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control), BMAC treatment for 3 weeks with FK506
(0.3%)-ointment  (FK506), BMAC treatment for 3 weeks with JUJSTK orally administration (JUJSTK), and
BMAC treatment for 3 weeks with AJ (200 pl/mouse)-ointment plus JUJSTK orally administration (AJ+JUJSTK)
for 3 weeks. Blood was collected from the retro-orbital plexus under ether anesthesia and heparinized immediately
thereafter. Serum samples were obtained by centrifugation and stored at -20°C until use. Total IgE and IgGl
levels were measured by a sandwich ELISA using an ELISA kit (Shibayagi, Japan). Each point represents the

meantSE of six mouse.
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Fig. 5. Culture supernatant IL—4, IL—5, [L—13, IL—17 and IFN—y level in ALN in atopic dermatitis
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like skin in NC/Nga mouse induced by BMAC.

Atopic  dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(SPF-normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control)) BMAC treatment for 3 weeks with FK506
(0.3%)-ointment (FK506), BMAC treatment for 3 weeks with skin apply of JUJSTK orally administration
(JUJSTK), and BMAC treatment for 3 weeks with skin apply of AJ (200 wl/mouse)-ointment plus JUJSTK orally
administration (AJ+JUJSTK) for 3 weeks. ALN from mouse at 15 weeks of age were re-stimulated with BMAC
(10 pg/ml) for 48 hrs. IL-4, IL-5, IL-13, IL-17, and IFN-y levels were measured by a sandwich ELISA using an
mouse ELISA kit I (Biosource, U.S.A.).

A}O]oﬂ AAZ o7 Z71E %13 Control AJ+JUJSTK FoJF& 15 FE| A Control
Felo A} NC/Nga-WTTT H<$=3}7 o sl 94 A AT (p<0.05, p<

7]—5] 919.131] FK506 =X, JUJSTK Fo<, 0.001)(Fig 4A).



20 tkshtAiolatels) x| Vol.23, No.2, August, 2009

)l

Total ALN cells No.(x10%
o =

- W s w

m
E
&

NCNgWT Cortol  FKS06

JUISTE  AHJUISTE

1 # p0.05 (compsred with Control)
+44p<0.00] (compesedwith Coztral)

Total dorsal skin cells No.(x1 07)

=]

afle™ B : ; +
NCNga-WT  Control FK506 JUISTE ARJUISTE

Fig. 6. Total cell number of ALN and dorsal skin in atopic dermatitis like skin NC/Nga mouse

induced by BMAC.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(SPF-normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control), BMAC treatment for 3 weeks with FK506
(0.3%)-ointment  (FK506), BMAC treatment for 3 weeks with skin apply of JUJSTK orally administration
(JUJSTK), and BMAC treatment for 3 weeks with skin apply of AJ (200 wf/mouse)-ointment plus JUJSTK orally

administration (AJ+JUJSTK) for 3 weeks.
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Fig. 7. Effects of JUISTK & AJ+JUJSTK treatment on T and B cell changes of absolute numbers

in ALN cells in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(SPE-normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control), BMAC treatment for 3 weeks with FK506
(0.3%)-ointment  (FK506), BMAC treatment for 3 weeks with skin apply of JUJSTK orally administration
(JUJSTK), and BMAC treatment for 3 weeks with skin apply of AJ (200 sl/mouse)-ointment plus JUJSTK orally
administration (AJ+JUJSTK) for 3 weeks. NC/Nga mouse ALN cells (2 X 10° cells/ml) were isolated from ALN,
and the ALN cells were washed twice and analyzed by flow cytometry. Absolute number of CD3+, CD19+ (A),

and CD4+, CD8+ (B) in NC/Nga mouse.
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Effects of JUISTK & AJ+JUJSTK treatment on CD3+CD69+, B220+CD23+, CD3+CCR3+,

CCR3+ changes of absolute numbers in ALN cells in NC/Nga mouse

Fig. 9.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(SPE-normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control)) BMAC treatment for 3 weeks with FK506
(0.3%)-ointment (FK506), BMAC treatment for 3 weeks with skin apply of JUJSTK orally administration
(JUJSTK), and BMAC treatment for 3 weeks with skin apply of AJ (200 gl/mouse)-ointment plus JUJSTK orally
administration (AJ+JUJSTK) for 3 weeks. NC/Nga mouse ALN cells (2 x 105 cells/ml) were isolated from ALN,
and the ALN cells were washed twice and analyzed by flow cytometry. Absolute number of CD3+CDG9+,
CD3+CD69+, B220+CD23+ (A), and CD3+CCR3+, CCR3+ (B) in NC/Nga mouse.
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Effects of JUJSTK & AJ+JUJSTK treatment on CD4+CXCR5+ gated cells and changes
of absolute numbers in ALN cells in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(SPE-normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control), BMAC treatment for 3 weeks with FK506
(0.3%)-ointment (FK506), BMAC treatment for 3 weeks with skin apply of JUJSTK orally administration (JUJSTK),
and BMAC treatment for 3 wecks with skin apply of AJ (200 pf/mouse)-ointment plus JUJSTK orally administration
(AJ+JUJSTK) for 3 weeks. NC/Nga mouse ALN cells 2 % 105 cells/mf) were isolated from ALN, and the ALN
cells were washed twice and analyzed by flow cytometry. Absolute number of CD4+CXCR5+ in N(/Nga mouse.
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Fig. 10. Effects of JUISTK & AJ+JUJSTK treatment on the percentage of granulocytes gated

cells in PBMCs in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(SPE-normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control), BMAC treatment for 3 weeks with FK506
(0.3%)-ointment  (FK506), BMAC treatment for 3 weeks with skin apply of JUJSTK orally administration
(JUJSTK), and BMAC treatment for 3 weeks with skin apply of AJ (200 gul/mouse)-ointment plus JUJSTK
orally administration (AJ+JUJSTK) for 3 weeks. NC/Nga mouse PBMGCs (2 X 105 cells/ml) were isolated from
Blood and the PBMCs were washed twice and analyzed by flow cytometry. Total cell content (%) of
granulocytes gated cells in NC/Nga mouse.
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Fig. 11. Effects of JUJSTK & AJ+JUJSTK treatment on the percentage of T & B gated cells in
PBMCs in NC/Nga mouse.
Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(SPF-normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control), BMAC treatment for 3 weeks with FK506
(0.3%)-ointment (FK506), BMAC treatment for 3 weeks with skin apply of JUJSTK orally administration (JUJSTK),
and BMAC treatment for 3 weeks with skin apply of AJ (200 pl/mouse)-ointment plus JUJSTK orally
administration (AJ+JUJSTK) for 3 weeks. NC/Nga mouse PBMGCs (2 X 10° cells/mf) were isolated from Blood and
the PBMGs were washed twice and analyzed by flow cytometry. Total cell content (%) of CD3+ & CD19+ (A),
CD4+ & CD8+ (B), CD3+CD69+ & B220+CD23+ (C), CD3+CCR3+ & CCR3+ (D) in NC/Nga mouse.
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Effects of JUISTK & AJ+JUJSTK treatment on changes of absolute numbers in dorsal
skin cells in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(SPF-normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control), BMAC treatment for 3 weeks with FK506
(0.3%)-ointment  (FK506), BMAC treatment for 3 weeks with skin apply of JUJSTK orally administration
(JUJSTK), and BMAC treatment for 3 weeks with skin apply of AJ (200 pl/mouse)-ointment plus JUJSTK
orally administration (AJ+JUJSTK) for 3 weeks. NC/Nga mouse dorsal skin cells (2 x 10’ cells/ml) were
isolated from dorsal skin, and the dorsal skin cells were washed twice and analyzed by flow cytometry. Absolute
number of CD3+ & CD3+CD69+ (A), CCR3+ & CD11b+Gr-1+ (B) in NC/Nga mouse.
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Effects of JUISTK & AJ+JUJSTK treatment on IL—17 and IL—23 mRNA expression in
dorsal skin tissue in NC/Nga mouse.

Atopic dermatitis NCG/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control)) BMAC treatment for 3 weeks with FK506
(0.3%)-ointment  (FK506), BMAC treatment for 3 weeks with skin apply of JUJSTK (714 mgkg orally
administration (JUJSTK), and BMAC treatment for 3 weeks with skin apply of AJ (200 p{/mouse)-ointment plus
JUJSTK (714 mg/kg) orally administration (AJ+JUJSTK) for 3 weeks. IL-17 and IL-23 mRNA synthesized by
real-time PCR was analyzed. The amount of Tagman probe 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. Each point represents the meantSE of six mouse.
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Fig. 14. Effects of JUISTK & AJ+JUJSTK treatment on eotaxin 2, CCR3, IL—5, and IL—13 mRNA

expression in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, not treated BMAC
(SPE-normal, NC/Nga-WT), BMAC treatment for 3 weeks (Control), BMAC treatment for 3 weeks with FK506
(0.3%)-ointment  (FK506), BMAC treatment for 3 weeks with skin apply of JUJSTK orally administration
(JUJSTK), and BMAC treatment for 3 weeks with skin apply of AJ (200 pf/mouse)-ointment plus JUJSTK orally
administration (AJ+JUJSTK) for 3 weeks. Total RNAs were extracted in dorsal skin tissue or ALN, and eotaxin
2, CCR3, IL-5, and IL-13 mRNA synthesized by real-time PCR was analyzed. The amount of SYBR Green was
measured at the end of each cyde. The cyde 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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Fig. 15. Histological features of dorsal skin group in atopic dermatitis—like skin NC/Nga mouse

induced by BMAC

Atopic dermatitis NC/Nga mouse induced by BMAC treatment in the dorsal skin, A; not treated BMAC
(SPE-normal, NC/Nga-WT), B; BMAC treatment for 3 weeks (Control), C; BMAC treatment for 3 weeks with
FK506 (0.3%)-ointment (FK506), D; BMAC treatment for 3 weeks with JUJSTK (714 mgkg orally
administration (JUJSTK), and E; BMAC treatment for 3 weeks with AJ (200 gl/mouse)-ointment plus JUJSTK
(714 mg/kg) orally administration (AJ+JUJSTK) for 3 weeks. NC/Nga skin biopsy were stained with hematoxylin
and eosin (H&E) and shows the thickening of the epidermis (red arrow) by bright microscope (x 200). Data
represent individual values and the average value of four individual mouse in each group.

Fig. 16. Histological status of the skin stained with toluidine blue of dorsal skin group in atopic

dermatitis—like skin NC/Nga mouse induced by BMAC.

Atopic dermatitis NC/Nga mouse induced by BMAC treatment in the dorsal skin, A; not treated BMAC
(SPE-normal, NC/Nga-WT), B; BMAC treatment for 3 weeks (Control), C; BMAC treatment for 3 weeks with
FK506 (0.3%)-ointment (FK506), D; BMAC treatment for 3 weeks with  JUJSTK orally administration
(JUJSTK), and E; BMAC treatment for 3 wecks with AJ (200 pf/mouse)-ointment plus JUJSTK orally
administration (AJ+JUJSTK) for 3 wecks. NC/Nga skin biopsy were stained with toluidine blue staining and
shows the degranulated mast cells in the dermis (red arrow) by bright microscope (x 200). Data represent
individual values and the average value of four individual mouse in each group.
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Fig. 17. Histological features of ALN group in atopic dermatitis like skin NC/Nga mouse induced

by BMAC.

Atopic  dermatitis NC/Nga mouse induced by BMAC treatment in the dorsal skin, A; not treated BMAC
(SPF-normal, NC/Nga-WT), B; BMAC treatment for 3 weeks (Control), C; BMAC treatment for 3 weeks with
FK506 (0.3%)-ointment (FK506), D; BMAC treatment for 3 weeks with JUJSTK (714 mg/kg orally administration
(JUJSTK), and E; BMAC treatment for 3 weeks with AJ (200 pl/mouse)-ointment plus JUJSTK (714 mg/kg) orally
administration (AJ+JUJSTK) for 3 weeks. NCG/Nga ALN biopsy were stained with hematoxylin and eosin (H&E),
and the NC/Nga control (B) shows ALN in the infiltration of the Inflammatory Lymphocytes Cells (ILC, blue
arrow) and plasma Cells (PC) (arrows) by bright microscoph (Nikon, Japan, orignal magnification, % 200).

Fig. 18. Histological status of the tissue stained with toluidine blue of ALN group in atopic
dermatitis—like skin NC/Nga mouse induced by BMAC.
Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, A; not treated BMAC
(SPF-normal, NC/Nga-WT), B; BMAC treatment for 3 weeks (Control), C; BMAC treatment for 3 weeks with
FK506 (0.3%)-ointment (FK506), D; BMAC treatment for 3 weeks with JUJSTK (714 mgkg) orally
administration (JUJSTK), and E; BMAC treatment for 3 weeks with AJ (200 pl/mouse)-ointment plus JUJSTK
(714 mgkg orally administration (AJ+JUJSTK) for 3 weeks. NC/Nga ALN biopsy were stained with toluidine
blue staining and shows the degranulated mast cells in the dermis (red arrow) by bright microscope (X 200).
Data represent individual values and the average value of four individual mouse in each group.
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Fig. 19. Immunohistochemical staining of the skin stained with CD4+ Th cells of dorsal skin in
atopic dermatitis—like skin NC/Nga mouse induced by BMAC.
Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, A; not treated BMAC
(SPE-normal, NC/Nga-WT), B; BMAC treatment for 3 weeks (Control), C; BMAC treatment for 3 weeks with
FK506 (0.3%)-ointment (FK506), D; BMAC treatment for 3 weeks with JUJSTK (714 mgkg orally
administration (JUJSTK), and E; BMAC treatment for 3 weeks with skin apply of AJ (200 p{/mouse)-ointment
plus JUJSTK (714 mg/kg) orally administration (AJ+JUJSTK) for 3 weeks. Following 3 weeks, mouse dorsal
skin biopsy were stained with anti-mouse CD4mAb respectively. Dorsal skin biopsy were stained with anti-mouse
CD4mAb, used ISAB2 HRP. Rabbit/mouse(DAB) kit and shows the CD4+ T cells in the dermis (red arrow)
by bright microscope (x 400).

Fig. 20. Immunohistochemical staining of the tissue stained with CCR3+ cells of ALN in atopic
dermatitis—like skin NC/Nga mouse.
Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, A; not treated BMAC
(SPE-normal, NC/Nga-WT), B; BMAC treatment for 3 weeks (Control), C; BMAC treatment for 3 weeks with
FK506 (0.3%)-ointment (FK506), D; BMAC treatment for 3 weeks with skin apply of JUJSTK (714 mgkg
orally administration (JUJSTK), and E; BMAC treatment for 3 weeks with skin apply of AJ (200 ul
/mouse)-ointment plus JUJSTK (714 mg/kg) orally administration (AJ+JUJSTK) for 3 weeks. Following 3 weeks,
mouse ALN biopsy were stained with anti-mouse CD4mAb respectively. ALN biopsy were stained with
anti-mouse CCR3mAb, used LSAB2 HRP. Rabbit/mouse(DAB) kit and shows the CCR3+ cells in the dermis
(red arrow) by bright microscope (X 400).
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