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Effects of SPDJTK (SoPungDodeokTangKami) and Concurrent Administration of
AJ (Atopy cream, Jawoongo) Plus SPDJTK on Atopic Dermatitis-like Skin Lesions

in NC/Nga Mouse Induced by BMAC

Han Dal Soo, Han Jae Kyung, Kim Yun Hee
Department of Pediatrics, College of Oriental Medicine, Dae Jeon University

Objectives

The purpose of this study is to investigate the effect of SPDJTK(SoPungDoJeokTangKami) and concurrent
administration of AJ(Atopy cream, Jawoongo)+SPDJTK on atopic dermatitis-like skin lesions by using in NC/Nga
atopic dermatitis mouse induced by BMAC-induced mice.

Methods

Clinical skin score, hematology and Serum total IgE and IgGl of NC/Nga atopic dermatitis mice were evaluated.
Moreover, the cytokine level, total cell number, Immunohistochemical staining and Histological features of axillary
lymph node(ALN), draining lymph node(DLN), peripheral blood mononuclear cells(PBMCs) and dorsal skin tissue
were used in NC/Nga mice.

Results

Orally administrated SPDJTK with concurrent administration of SPDJTK and AJ decreased the clinical skin
score, total cell number of WBC, eosinophils in blood, serum total IgE & IgG1, IL-5, IL-13, IFN-y. Also, total
cell number of ALN and dorsal skin tissue, absolute cell number of CD4+, CD8+, CD3+CD69+, CD3+CCR3+,
CCR3+, CD4+CXCR5+ in ALN, absolute cell number of CD3+CCR3+, CCR3+ in DLN, granulocytes in
PBMGs, activation cell number of CD3+CD69+, CCR3+, total cell number of CD3+ T cell in dorsal skin tissue
were significantly decreased.

Furthermore, thickness of epidermis, infiltrated inflammatory immune cell and mast cell in dermis, amount of
Eotaxin2 mRNA, CCR3 mRNA in dorsal skin tissue, gene expression of IL-5, IL-13 mRNA in ALN, CD4+ Th
cell in dorsal skin tissue and CCR3+ eosinophils in ALN were all significantly decreased.

However, total number of DLN, absolute number of CD3e+ T cell and CD19+ B cell, absolute number of
CD4+, number of Th cell in DLN and gene expressoin of foxp3 mRNA were significantly increased significantly.

Conclusions
Concurrent administration of SPDJTK and AJ on atopic dermatitis in NC/Nga atopic dermatitis mouse was very
effective treatment for atopic dermatitis.

Key words : Atopic dermatitis, SoPungDoJeokTangKami, Atopy cream, Jawoongo ointment, NC/Nga mouse.
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S AFHoZ AT ¢ e CD4+CD25
U X (regulatory T cell, Treg cell)e] &7}
A olell tig #Alo] Folx|a A
Folst o ofEn) HRAL LA, WIS, I
B Ik, RIEE, heds, W, B8, MER 59
WMo Sah]? g, M, Mk, 1S 5
Aoz BgpomP” e 1 Yol wt AR
i, TEEULYE, Ekaskin 59 ARWHEE FE AR

)

S, biRihike] tHEEE', ARG LS AL
$Po2H FET AREHE 8O A7AFEe)
E]_J—_’_E]J—_’_ 9)\1:}_17-19)'

e

Ao AFE-H 1RSI (SoPung DoJeok
TangKami, ©]3} SPDJTK)= GifliiiZhe] G50 e
IEGE ARG PrIE, S 7hske] olEy] Ry
of & Aol olEy AYL FAEY
AZZ8-0] A+ tea tree, lavender, chamomile-roman©.
2 7499 ofzrl 247 HaAgol gl Hlols A
Ho® vhe SJBAR o}y IRAY S =9
ALS sl e GHRHER) Pl 71719
WILEERE FEl KIES msted™ LNe wimsh
of EEUEES 2A4og &85 itk
A7HA R u R A7} Bste] FF A
of tigk Mot A77F BuH ™, 2 NONga
mouse®]| o}EY] I, ALNE =X} olEY I
Fodol tigh WYy X gads A4S =] W
£ vk Qo ih kT WRRBREE o)
olEy] =Y, Ae-a1e] W Fo7} olEy] 3o
v A e G dig Wsty AP0 Rag ut
o HECE R Inke] thEk At obF kA A
34 Zarc

olol] A= NC/Nga AF o] BMAC (biostir Mite
Antigen Cream)g T X3} olEd 3B AL FHkA|
71 % SPDJTKE &= FoatALU, olEy] A3} %
25 (Atopy cream, Jawoongo, ©]3} AJ) @ SPDJTK
(©]st AJ+SPDJTK)E WE&FA% the of=y] &
oo wXe &= HrFsr] Ysted clinical skin
score, W9} B 1g5 B 1:G1 FFE FATAT
W3t Axillary Lymph Node (©]3} ALN)S9} Peripheral
Blood Mononuclear Cells (©]3} PBMCs), 5 3]5-Z A of| A
AES, FAZIBEN 2 ASHA00Y BAL
d9om ANT SRzl Hek QUL Faf
& epidermis®] 72} toluidine blue $321-& E3}o] H]
TAEe) HEAES AT 123 AN §
s3p240l 4 V2458 Q48 Fae ALNG] 2
#8 CCR3+ AL} 5IREA] REHE CDi+
AZE B2 A3}, Fo3 2345 A7 Bas)

& ujolth.

. W9e )7k

1. M

D) AleF & 77

(1) A<k

B Ao ALgE A]eFe diethyl pyrocarbonate
(DEPC), chloroform, trichloroacetic acid, isopropanol,
Tris-HCl, KCl, MgCl2, A3+ £8 (ACK lysis
solution), DMEM ]9k dulbecco's phosphate buffered
saline(D-PBS),  Sulforhodamin B(SRB),
Sodium dodecyl sulfate (SDS), PMA, Ionomycin, FK506,
antibiotics= SigmaA} (USA) A3+ ALgEton, -
o}87 (fetal bovine serum, FBS)E HycloneAKLogan,
USA) A|1E-S, 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, rmIL-4, rmIL-10, BD Cytofix/Cytoperm
plus kit, anti-CD3 mAb, anti-foxp3-PE, anti-IFN-y-PE,
anti-CD28 mAbS-& PharmingenA} (Torreyana, USA) A|
ZS CD4+ T cell isolation kit@} B cell isolation kit+=
Miltenyi Biotec (Bergisch Gladbach, Germany)Al|&-<,
IL-4, IFN-y, IL-5, IL-13 ELISA kit= BioSource A}
(California, USA) A|¥#E, IgE, IgGl ELISA kit=
SHIBAYAGI A} (Shibukawa, Japan) A&, anti-mouse

2-isopropanol,



oIl 91 NONga APIM i sshipkel ofelere], A2 B IR ANeRe] B8FoP L afishl mixk= g 11

CCR3 mAb®} anti-mouse CD4 mAb+ Santa-Cruz A}
(California, USA) A|¥#&, LSAB kit DAKO A}
(Glostrup, Denmark) A|&=S A3l oW, 7|El Lyt

Aoke B Aoke AHsd

2 7171

B A AM-E 7)7)E EFE7] (€, 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), Als3-7+=47]
(MS9-5, Real-Time RT-PCR
(Applied Biosystems, USA), ice-maker (Vision scientific Co.,
Korea), (OMNI, USA), plate shaker
(Lab-Line, USA), VarioMACS (Bergisch Gladbach,
Germany), FACScalibur (BD, USA) % ELISA leader

(Molecular Devices, USA) 5& AME-3}3 T

France), Quantitative

homogenizer

2) T=

FZ 7 F8 9] SPFE(specific pathogen-free) NC/Nga
mouse (15 ~ 20 g)&= Charles River Japan (Yokohama,
JapamAtel| A FFEATH TES AY YA ¥
ARE AL FA7E AR Coyst S8 TS ¥
HotaL &% 22+2C, & 55+15%, 1247} (light-dark
cycle)o] BZANM 1 F3F A7 F AF el AHE-3t

Ak,

3) FE

(1) AREHRE Ik

B Ayl A3 i ECE R Ik e AL Gl
B ER) o st o, AR dAIELS )
Avstn 4k Aol FAste] skl ALg
P 2 e e v ZTHTable 1).

(2 o}EF =3
2 A% ofE3] 2yl AHg-H wo]2 A3} o}
2ul 9de A712, 89-4,

Gyeongun-dong, Jongno-gu, Seoul, Koreaol| 4] J-¢] 3}
ARSI o T uiEE teh ZTK(Table 2).

Aroma Korea. Co.;

Table 1. Composition of SoPungDoJeokTangKami (SPDJTK)

Herbal Name Scientific Name Amount(g)
JAshi N Rehmanniae Radix Crudus 6
IRRES Poria 6
B E Lonicerae Flos 6
HBET- Arctii Fructus 6
FIERE Dictamni Radicis Cortex 6

) Menthae Herba 4
el Coptidis Rhizoma 4
A Akebiae Caulis 4
HE Glycyrrhizae Radix 4
G0 Junci Medulla 4
IUUES Lophatheri Herba 4
bk Forsythiae Fructus 4
Total amount 58
Table 2. Composition of Atopy Cream
Tea-tree 10 drops
Aroma-oil Lavender 7 drops
Chamomile-roman 3 drops
Base Cream 20m/,
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Table 3. Composition of Jawoongo

Herbal Name Scientific Name Dose(g)

N} Lithospermi Radix 0.074

VN Angelicae Gigantis Radix 0.049

Pl itest Sesameseed Oil 0.613

O Bees Wax 0.245

17 Swine Oil 0.019

Total 1.000
(3) BEF ointment baseZ A ZEATH S 1 Fol 2 3] 3 F7b
B AF ARES KIEH Y FAL (KRB (10 ~ 13 F8) 53 & Fio] 127 X331,

b 4 Vol EA oM, AMEE FAELS
oAt sta E4F i oA Flske] AAdste] A}
3993 1 WEH 1 g B 24 23} 2ok Table 3).

(4) BRAERBMK F2E 2
BEGERG IR 2 3 23 S/ 2,000 mE 7
sto] I¥ FZ7|lA 3 AT FE8H] AL AS T4
ofifslo] o] 7 T4 (rotary
FE3t, o] & Al FE Ax7](freeze dryer)E
ol-gato] ehxd AxH \EVERI IR FE5= 234 g
S WE HACHUC)EA Age s 54 st
ARgaF T

tary vaccum evaporator)

2. A&
1 T’J—‘?—‘ﬁ = 2 AEAHY
2ol NC/Nga S 1 FL 5 2371
o]u] lqwo:lcg] A E 18 39 NC/Nga *@—.%9} 2
270 2o B0 BA ASa AL A2
B o)A capillary TS o]€3ke] 100 o] FAL
AEsIAT. 1 & vl A1 chloral hydrate (10%)=

RS 5 % B RS AR ARG F 97
of wlA AT AfFHES 24 A7 WASGG: 2

2l FYEFTEAA AT
cream {©]8} BMAC : Dermato -phagoides farinae crude
extract (Biosir INC, Hyogo, Japan)}- & 3o 2 A|zH
3+ 0.5% Tween 200°]

3} Biostir Mite antigen

RHoE ZAr7y

3

T 2 AR z%oﬂ 4% SDS &-9-& 53}

Z FUHEE 9R5S

AFEEFA T (Scheme 1). &3

Fited gRde] S8 AEEHUEA Fe dEe] A

35d §g7E et AAT (NC/Nga-Wild

Type, ©]3} NC/Nga-WT)L 7 338 NC/Nga AFE 15
TH7MA] SPF 7oA A58 T

2) FEAT 2 AP}

AP 7 F8 NC/Nga BFHE 15 FH7}A] SPF %
Aol A A}S3H AAT(NC/Nga-WT)T BMACE &
3+ TZET (control, CT), BMACE S=3¥3}1 FK506
(tacrolimus)& =¥ 3F A 2 (positive control, PC),

6’
:LE].T_’ BMAC% T ¥ 3} SPDJTK ¥+ AJ+SPDJTK

Fogt AT o g o] AAtden, 7t 3
7Hxﬂ I 6 v E SFHTh
BMACE % 3 7+ (10 3 ~ 13 $8) €243

EQ9Yd| 4% SDS §HS HF3ta 2 AIZF A 7,
Zo] 200 plA E_—,—L_é}ai . 718]31 BMAC =X AJ&}
25 %3 (1258 yr a3 ﬂﬂfsh 12 F35H
15 FH7HA 3 F7+ wjd ~ 4 A] Ato]o]
747} SPDJTK (348 mgkoEs AT T4 392, AJ
CIEFAY =X 1 A & HEHE TXF, 200 1
/eke])e} SPDJTK (348 mgkoE W-EFH 319tk &=
3 kA Ul oFEZ FK506 03%%

2
FHAA 3 F2E A 1 3] SRR FaF =25

tote rulo
fo o
o

SPDITK, AJ+SPDJTK and FK306 administration for 3 weeks

Atopy NC/Nga

1gE level NC/Nga mice
Cooperationbreeding 49 SDS sprev & BMAC —omtment Detcimn
Sweeks 10weeks 1lweeks 12weeks 13weeks 14weeks 15weeks 15weeks

Scheme 1. Experimental Design for the Induction of Atopic Dermatitis like NC/Nga Mouse
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1636} al, 7 5% NC/Nga *ME 15 % e
Z7)4 A3 NC/Nga-WT#7 BMACE Eﬁi}
) Z3 (CT), BMACE E¥35}3 FK506S =
qu]z; (PC), 83 SPDJTK9+ AJ+SPDJTK§ z+

).

7}
‘gr‘ﬂ'-‘léﬂ- 501'5'1—% erythema/hernorrhage, scarring/dryness,
excoriation/erosion, edema, lichenification 5 7}A] 3H&2-0 2 &}
1, Sebr} Aake 47 WA dael & goz
etttk Z42he] =52 gls ), o (), FF=
@, AF Gz Ao Ha 0 HolM Hx

15 4 Alelel A5E 248

|
o Sglalel Wolel MAT F BEF, BT, B9
N7 9 UET, BT AESE =
L AEETS47I(MS9-5, MELET SCHLOESING,
France) 2 Fonio®§34)ol] F3}4d Minos -STE A3 3143 Th
5) @3 W IgES} IgG1 5A4
NC/Nga A5 8 57, 12 57, 15 39 wolA
o] &3te] ¢F 100 we] AL AP3 &
AR 7] 6,500 rpmol| A 20 3F LAEEISE T 30
el 23S Eelste] E FES SAEAL 186Gl
FEL 15 89 NC/Nga *g-&% ethylether2 &
ulF3l e AAAHo T PAS Bt & zhzh
o] AL Fsto -70Ce] WEEA3}ATE NC/Nga
AL A U IgES} IgGl FE+ enzyme-linked
immuno-sorbent assay® =748} t}. IgE= NC/Nga A
#8578, 12 79, 223 15 FHIAM HId I
5 1l (1/10 dilution)$} dilution buffer 45 plS &35}
96 well plate®] Z} wellol] EF3}3 1, [gG1-S 1555
ol AE FA 50 w0 (1/10 dilution)@} dilution
buffer 50 S E33t] Z} wellol] EF3F4 ) 247 2
A17E B 25C Ao A W3 & 2 3] washing <+

capillery Z<

LIBREARIIRS] W8P IRl vixk 9% 13

=gdoz MH3 the Z+Zt antbody biotin-IgE
conjugated 9} antibody biotin-IgG1 con]ugatede €y 2
AZE S A 2 3] 4 ghEgelo 4
23l o} antibody Avidin-HRP con)ugeted 100 wWE
AL 1AL e BAT § A A
. TMB 7]2& 100 w¥ EF3kaL d4olA 30 &
ZF #A8E & 100 (109 stop HHS m 5l & ELISA
leader 450 nmoﬂfﬂ Z}7} 1gES} 1gGloll thet 3 =S
=43

6) ALN A ¥EF 9L cytokine 7

SFEFY FE (IS5 FH) ALNS HZ3} 100
meshZ ALN Aﬂia B3t dd BMAC 10 pgf
mlE 96 well platedl] coatingst] 4°C PAI1 A
overnight3t Th2 D-PBSZ 2 3] FA3}tt £ 3
AIN A|X+= ACK £9(8.3 g NH4C], 1 g KHCO3, in
1 ¢ of demineralized water + 0.1 mM EDTA)S.Z
RBCE A A3 & BMAC/} coating® Z+7}o] wellol]
5%105 ME 5% FBS-DMEM B Ao A] 48 A7t &
oF ujekal & AAIRZ] 7] 2,000 rpmol| A 3 B2+ YA
BE F 200 wel MPAFAE ATk WIS
Ml 9] IL-4 (BioSource, USA), IFN-y (BioSource, USA),
IL-5 (BioSource, USA), IL-13 (R&D system, USA)9] I
£ =72 enzyme-linked immuno-sorbent assay® =%
SHATE 7 wellell ¥ FdEY 50 wE EFSHaL, 2 A
5% 25°C Aol WA F 2 5] washing &5
g0z MHE v ZZ} antbody biotin-IL-4
antibody ~ biotin-IL-5  conjugated, 1g]al
antibody biotin-IL-13 conjugatedZ ¥ 31 2 AJ7F WFX]3}%
oo 2 3 A F aEsdoz Add ge
antibody Avidin- HRP conjugeted 100 (E &3}l 1
A7k AgolA wAS & o) Atk T™B 7]

AL 100 plB BFaa GaolA 30 B2 Wx|3 &
100 102 stop &M-ES 28t & ELISA leader 450 nm

o},

A FHEE ZA59

o 1-=

conjugated,

7) ALN, DLN, PBMCs ¥ S 33z d|A 33

FAZ 24

SFEES £33 3(15 F3) NC/Nga AJF oA ALN
7 DING 717} 2Z8}0] 100 mesh2 A EE £28)
o] D-PBSE 5 %7t A4 L2 (1,700 rpm)3}iL 2 3] A
A8l & cell strainer (FALCON)O| EHA|AH A E o]¢]

o] EHA &2 2HoY BeEs AAsdth
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Table 4. Primer Sequence

Gene Primer Sequence
Forward 5" TGAAGCAGGCATCTGAGGG 3'
GAPDH
Reverse 5' CGAAGGTGGAAGAGTGGGAG 3'
Forward 5' CTIGTGACCATCCCCTCATCT 3'
Eotaxin 2
Reverse 5' CITATGGCCCTTCTTGGTGA 3'
R3S Forward 5' CCCGAACTGTGACTTTTGCT 3'
Reverse 5' CCTCTGGATAGCGAGGACTG 3'
s Forward 5' AGCCTAACCCTGTTGGAGGT 3'
] Reverse 5' GTGATCGGCTTTTCTTGAGC 3
13 Forward 5' ATGCCCAACAAAGCAGAGAC 3'
Reverse 5' TGAGAGAACCAGGGAGCIGT 3'

PBMGs= A3S £33 & NC/Nga A F oA heparin
< A 3w FANE iﬁfgf‘z F vl FHIF 10
mle] ACK-&9ol| E3tate] Aeox 5 & FoF A7
ate] AFFE AAA 2 Q 1%<] FBS7} 3¢
PBS (FACS buffer)Z |23+ & cell strainer®]] EJ/]—/\]ﬁ
AE 0]99] EES AAFAY TN
choppingd+ ¥ collagenase 1 mg/mé (in 2% FBS + RPMI
16405 Y1l 37C shaker (180 rpm, 20 min) B %F7]o]
A ke F Az e ssshe oz 4 3 U
stk

223 ALN, DLN, PBMCs, 12|11 S34
2AEY FAFFE 243 O WE 249 AT
TS5 % 105 AEZE AT T 4ToA HA
AASHa 22t

248 7

Al (immunofluorescence staining)S-
anti-CD3e  -PE,  anti-CD19-FITC,  anti-CD4-FITC,
anti-CD8-FITC,  anti-CD23-FITC,  anti-CD49b-FITC,
anti-CCR3-PE, 18] anti-B220-PEZ ¥ 11 30 £7F &
oA §REAIZATE WES- £ 3 3] o] PBSE FA|gH
& flow cytometry®] CellQuest EZ 132 0]-8-3}e]
CD3+, CD19+, CD4+, CD8+, CCR3+, 181
B220+CD23+, CXCR5S+ M EFE WES (92 &
238 B ZH| L2 7 L35)e] ALN, DLN, PBMGs, 1
I FYFEZA XY A A
2=

s,

(absolute number)

M

8) Quantitative real-time PCR in dorsal skin &
ALN
Atopic dermatitis-like skin NC/Nga A3 5 I]H-%
A3} ALNS 2 ZE38ko] Z7bo] RNAzolB 500 wlE ¥
232 wj7}A] homogenizerZ H43}$3 . o] ZZ
B4 &3 Bf-d chloroform (CHCI3) 50 plE A7}

u H

¢

3 % 15 270 o) EFSAL o)g Qg 15 B2
HEX) 3 213,000 rpmoll A 94 Balsk & ok 200
o] F5HE 3]st 2—propanol 200 W09} B &3
T HAHE EE3 LA 15 B3 HETh o]
£ tHA] 13,000 rpmof Al 4] Lil?ﬂ % 80% EtOHE
AL 3 EZF vaccum pumpol| A 71Z3Fe] RNAS
ZZ3}4t). 23 RNAE DEPCE A3 20 109
ZH0l = heating block 75 CollA] E&443} 2|71

3 first strand cDNA$HAJ O] ALE-3}ATE Quantitative
real-time PCRS 7500 Real-Time PCR system2 ©]-8-3}
o Fa3ATH.

Mouse Olionucleotid®] H7HMjge o3 2t}
(Table 4).

Cytokine -2} W& Sy, YBR® Green PCR Master
mixZ AR5} 11, internal standardi= GAPDHE Taqman
probeE ARSI O™, primerd] HEFE7} 200 nM
o] A ¥-2A)1Z ) Eotaxin29} CCR3 mRNA HH&&
SyRzZA BZ3FRUIL, Th2 mediate$] IL-59}
IL-13 mRNA 732} F&F £ ALNYA DNA
g skl BB

Quantitative real-time PCRe %4
L 2 min at 50C, 10 min 94°C, 181
0.15 min at 95C, 1 min at 60 CoIA $=3F3}Fct o)
%7, FK506 ©¥, SPDJTK £d73 AJ+SPDJTK
2oTFL internal standard® GAPDHE AM&3}4 1

2 pre- denaturation

40 cycles=

target group?] Quantitative PCR-S y = x(1+e)n
X = starting quantity

y = yield

n = number of cycles

e = cfficiency® AJAFs}o] RQ (relative quantitative)

e ZAshenh
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oFE Fo] TE (15 %) AINY 5 & 5 i
o] FBE W] 10% paraform- aldehydeo| A 24

um FAZ blockg WS 1

YO 7=  epidermis,

keratinocytes, neutrophils/eosinophil 71 €] TFE A E 9}

B29 23} hematoxyline/eosin(H&E) A3} H]WF

MNEE G} roluidine blue FA O 2 HITEA|E 2]
[e]

8-S 333k 0) 7 (Nikon, Japan, x200)0.2 3319 cF”.

dermis,

10) Immunohistochemical staining

oFE Fo FE (15 ) WYsstxAd
A3t & AR5 AE3t 10% T2 G
A8 v e E5S WE § rac anti-mouse
CCR3 mAb%} rat anti-mouse CD4 mAbS AF&-3}31 T}
ZAAAE 4 ym FHE AASAL probe-on plus slide]]
BZAAA AZAZHY. 283 & 32} (deparaffinized)
& kA7l O 0.01 M citrate buffer (pH 6.0)5 9]
43 microwave ovenol] 15 ¥3F A AHFstHch 23
W st aso] 285 AAskr] st 3% H202
of 10 &3+ A3 &, =4 W] I3} v Sol3
S Ades Al e Y dHow didS
AT 283 GAF ddFA ] 1 A S F
A vy gFdo s FAEIAT LSAB kit ©
{3} PE-conjugated goat anti-rat IgGoﬂ 30 B7F vk

—

BMAC-1

BMAC
ointment
after 2 weeks

SPDJTK &
AJ+SPDITK
3weeks
treatment

Al713, 3 3] tris-buffered saline with 0.1% tween
20(TBST)- &Y o2 A & & Azt dvA
o FRARARAN AL AL <00 e B

Sk,

3. SANzE
thekst Ado g HE A8 A meant standard
error2 712391, 94 AZE Student's t-test &

4Pg olgsel 2T,

i

IM. #&

1. BMACE 0| 8%t Ol= | me S % SPDJTKS!
AJtSPDJTK £ 3 & & &

BMACE 2 F7KF 4 3)) 400 mg = =¥ 3 23},
NC/Nga 7] 5335590l Abgh ofEy] 2374
Z2F91 erythema/hemorrhage, scarring/dryness, excorfation/erosion,
edema, lichenification®] W}E}sTHFig.1 24 HARR). BMAC
15 o =x8te] 3 F3HEF 6 3)) 600 mg A= =
Z3}al SPDJTK, 12|31 AJ+SPDJTKE 3 37+ 2
St A3}, SPDJTKRF Fo3t AT B tj= AJ+SPDJTK
£ WEEAD APTAN NONg AF 5%
erythema/hemorrhage, scarring/ dryness, excoriation/erosion,
edema, lichenification®] TjZtol WI3te] &A1 A 7+
2P THFig. 1 PR

2
o
m
rlo

M

Fig. 1. Topical application of SPDJTK, AJ+SPDJTK treatment of atopic dermatitis skin lesions in NC/Nga

mouse induced by BMAC for 3 weeks.

Shown are back of BMAC-ointment NC/Nga mouse, BMAC plus SPDJTK(348 mg/kg)-orally adminstration in NC/Nga mouse and
BMAC plus AJ(200 {/mouse)-ointment plus SPDJTK(348 mg/kg)-orally adminstration in NC/Nga mouse for 3 weeks.
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# p<l. 3 {compared with Control)

7 % gl 001 {compared with Comtrol}
6
25
=}
2
=4
i
a3
5
= 2
1
e
"E NeNzWT  Conmel  FE306  SPDITK  AJ+SPDITE

Fig. 2. Clinical skin features and severity of atopic dermatitis skin lesions in NC/Nga mouse induced by
BMAC for 3 weeks.
Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, non treated BMAGSPF-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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200
tl/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) for 3 weeks. A total clinical severity score for
AD-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, face and head and back. Each point represents the meantSE of six mice.

* p=l (5 (comparad with Control)
** p=f. 01 (cormpared with Control)
*** p2ff 001 {compar=d with Control}
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Fig. 3. WBC differential counting in atopic dermatitis skin lesions in NC/Nga mouse.
Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, non 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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200 x{/mouse)-ointment
plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) 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, USA).

2. Clinical skin score0l| O|X[= ¥ eosinophils H]-&-2 NC/Nga-WTol H3te] o2t

) 2 Control) 2] clinical skin scores= NC/Nga -WT+ (Control)©] AA3}A =715 tE FK506 =¥ & of
AT HEke] 10 ¥ o] =718k FK506 & %ol H|Etl NCONga-WTZd| 7 524 A
EHFAANZRDL gzTd HE Aoy ZH3F R T(p<0.05, p<0.001), SPDJTK T, 181l
(p<0.001), SPDJTK 542" Ht} AJ+SPDJTK AJ+SPDJTK W 8579 neutrophil®] H| &L tx
SE AT H(p<0.05) ZE| B8] clinical skin o] vlsked 7FAFAA T F-9)4-E 1913, eosinophils

score7} 9149 Al 73S ThFig. 2). A& o Al #2800 (p<0.01)(Fig. 3A, Fig.
3B).
3. W0l Ojxs K8t T12]al WBC % lymphocytes Hl-&& thEFol| M

g
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Fig. 4. Serum IgE & IgGl elevation and development of atopic dermatitis skin lesions in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, non treated BMAGSPF-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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200
l/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(A]+SPDJTK) for 3 weeks. Blood was collected from the
retro-orbital plexus under ether anesthesia and heparinized immediately thereafter. Plasma 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 mice.
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Fig. 5. Culture supernatant IL—4, IL—5, IL—13, and IFN—y level in ALN in atopic dermatitis skin lesions in
NC/Nga mouse.
Atopic  dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, non treated BMACGESPF-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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200
b/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) for 3 weeks. ALN from mouse at 15 weeks of age
were re-stimulated with Mite extract(l pug/ml) for 48 hrs. IL-4, IL-5, IL-13, and IFN-y levels were measured by a sandwich ELISA
using an mouse ELISA kit I(Biosource, USA).

EEXTS o4 A F7FFaLp<0.01), SPDJTK  monocytes$} basophils®] WBC W) H]&-S £4{3+ A3},
FoF, AJHSPDJTK HWE&FATAME 2ol7h gtk BE ATl Aot YA eittiFig. 34, Fig. 3B).
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84 IgE FF& 8 F¥ NC/Nga A oA 2113
o7 =77 H1 ) ZHContro)S 15 FH A
NC/Nga-WT- 3} zpo]7} Qo] IgE o] S7HE 3
t}. 2]3 FKS06 =1, SPDJTK T, 18]l
AJ+SPDJTK W-&Foje] Y IgE FF2 12
& o|F Fraste] 15 FREA = txatl Hlg) 9
A A FAE A THp<0.001)(Fig. 4A).

g3 1gG19] FF& FK506 TEFo|A thZ7)
HI3) oA A FAaE A3(p<0.001), SPDJTK Fo
o, 183l AJ+SPDJTK HWEFoit 3 o) 2o
Hl3) 243 Al FAE AThp<0.001)(Fig. 4B).
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Fig. 6. Total cell number of ALN, DLN and dorsal skin in atopic dermatitis skin lesions in NC/ Nga mouse.
Atopic dermatitis NCG/Nga mouse was induced by BMAC treatment in the dorsal skin, non treated BMAGSPF-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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200
l/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(A]+SPDJTK) for 3 weeks.
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Fig. 7. Effects of SPDJTK & AJ+SPDJTK treatment on T and B cell changes of absolute numbers in ALN cells

Fig. 8.

in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, non treated BMAGSPF-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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200
tl/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) for 3 weeks. NC/Nga mouse ALN cells (2x105
cells/mf) were isolated from ALN, and the ALN cells were washed twice and analyzed by flow cytometry. Absolute numbers of
CD3+, CD19+(A) and CD4+, CD8+(B) in N(/Nga mouse.
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Effects of SPDJTK & AJ+SPDJTK treatment on CD3+CD69+, B220+CD23+ and CD3+ CCR3+, CCR3+
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, non treated BMACGSPF-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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200
tl/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(A]J+SPDJTK) for 3 weeks. NC/Nga mouse ALN cells (2x105
cells/mf) were isolated from ALN, and the ALN cells were washed twice and analyzed by flow cytometry. Absolute numbers of
CD3+CD69+, B220+CD23+(A) and CD3+CCR3+, CCR3+(B) in NC/Nga mouse.
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2) CD3+CD69+, B220+CD23+ & CD3+ CCR3+, SPDJTK T, 18|31 AJ+SPDJTK H-&F o9

CCR3+ absolute number B220+CD23+ B A|X v 2% UF7 vlsto 7+

ALNO A CD3+CDG69+ T A E£} B220+ CD23+ 2310 frolAde I ThFig. 8A).
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Fo, 183 AJ+SPDJTK HEF AT CD3+ 3131, FKO06 =2+, SPDJTK Foi+t, AJ+SPDJTK
CD6Y+ At AEFe thxTo Hlste] o dUA &R dizatel Hlste] dA A oA
7+ 238k tHp<0.01, p<0.001). 18]Il FK506 T ¥, U= FAE YERN A THp<0.0b, p<O0l, p<O00D(Fig. 8B).
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Fig. 9. Effects of SPDJTK & AJ+SPDJTK 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, non treated BMACGSPF-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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200
tl/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) for 3 weeks.. NC/Nga mouse ALN cells (2x105
cells/mf) were isolated from ALN, and the ALN cells were washed twice and analyzed by flow cytometry. Absolute number of
CD4+CXCR5+ in NC/Nga mouse.
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Fig. 10. Effects of SPDJTK & AJ+SPDJTK 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, non treated BMAGSPF-normal,
NC/Nga-WT), BMAC treatment for 3 weeks(Control), BMAC treatment for 3 weeks with FK(0.3%)-ointment(FK), BMAC
treatment for 3 weeks with SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200
tl/mouse)-ointment  plus  SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) for 3 weeks. NC/Nga mouse PBMCs (2x105
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 SPDJTK & AJ+SPDJTK treatment on

NC/Nga mouse.
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Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, non treated BMACGSPF-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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200

l/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(A]+SPDJTK) for 3 weeks. NC/Nga mouse PBMGCs

(2x105

cells/ml) were isolated from Blood and the PBMCs were washed twice and analyzed by flow cytometry. Total cell content(%) of
CD3+ & CD19+(A), CD4+ & CD8+(B), CD3+CD69+ and B220+CD23+(C), CD3+CCR3+ and CCR3+(D) in NC/Nga

mouse.
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p<0.001). Z12]31 CCR3+ A|¥ = SPDJTK Fo73
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Fig. 12. Effects of SPDJTK & AJ+SPDJTK treatment on T cell and B cell changes of absolute numbers in DLN

cells in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, non treated BMAGSPF-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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200

b/mouse)-ointment  plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) for 3 weeks. NC/Nga mouse PBMCs

2%x105

cells/ml) were isolated from Blood and the PBMCs were washed twice and analyzed by flow cytometry. Total cell content(%) of
CD3+ & CD19+(A), CD4+ & CD8+(B), CD3+CD69+ and B220+CD23+(C), CD3+CCR3+ and CCR3+(D) in NC/Nga

mouse.
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Fig. 13. Effects of SPDJTK & AJ+SPDJTK 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, non 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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200
l/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) for 3 weeks. NC/Nga mouse dorsal skin
cells(2x105 cells/mf) were isolated from dorsal skin, and the dorsal skin cells were washed twice and analyzed by flow cytometry.
Absolute numbers of CD4+CD25+, CD3+CDG69+(A), and CCR3+, CD11b+Gr-1+(B) in NC/Nga mouse.
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Fig. 14. Effects of SPDJTK & AJ+SPDJTK treatment on Foxp3 mRNA expression in dorsal skin tissue in

NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, non treated BMACGESPF-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 SPDJTK(348 mg/kg) -orally administration(SPDJTK), and BMAC treatment for 3 weeks with AJ(200
b/mouse)-ointment  plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) for 3 weeks. Foxp3 mRNA  synthesized by
real-time PCR was analyzed. The amount of Taqman probe was measured at the end of each cycle. The cycde number at which
the emission intensity of the sample rises above the baseline is referred as to the RQXrelative 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 mice.
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Fig. 15. Effects of SPDJTK & AJ+SPDJTK treatment on Eotaxin2, 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, non treated BMAGSPF-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 SPDJTK (348 mg/kg)-orally administration (SPDJTK), and BMAC treatment for 3 wecks with AJ
(200 f0/mouse)-ointment plus SPDJTK (348 mg/kg)-orally administration(AJ+SPDJTK) 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 cycle. The cycle number at which the emission intensity of the sample

rises above the baseline is referred as to the RQXrelative 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. 16. Histological features of dorsal skin group in atopic dermatitis—like NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, A; non treated BMAGSPF-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 SPDJTK(348 mg/kg)-orally administration(SPDJTK), and E; BMAC treatment for 3 weeks
with AJ (200 gl/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) 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(x200).
Data represent individual values and the average value of four individual mice in each group.

Fig. 17. Histological status of the skin stained with toluidine blue of dorsal skin group in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, A; non treated BMAGSPF-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 SPDJTK(348 mg/kg)-orally administration(SPDJTK), and E; BMAC treatment for 3 weeks
with AJ (200 l/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) for 3 weeks. NC/Nga skin biopsy
were stained with toluidine blue staining and shows the degranulated mast cells in the dermis(red arrow) by bright
microscope(x200). Data represent individual values and the average value of four individual mice in each group.
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Fig. 18. Histological features of ALN group in atopic dermatitis skin lesions in NC/Nga mouse.

Fig. 19. Histological status of the tissue

Aol FFE YT} FK506 & FE7(Fig. 1809 ILCS} PCE
el Histe] =7)71 AASHAl o153 SPDJTK
T (Fig. 18Dy = t2dl HIgte ot &

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, A; non treated BMACGSPF-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 SPDJTK(348 mg/kg)-orally administration(SPDJTK), and E; BMAC treatment for 3 weeks
with AJ (200 pf/mouse)-ointment plus-SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) for 3 weeks. NC/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 microscope(<200).

% 3 gty I o A A 7 t

stained with toluidine blue of ALN group in atopic dermatitis skin
lesions in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, A; non treated BMACGSPF-normal,
NC/Nga-WT), B, BMAC treatment for 3 weeks(Control), C; BMAC treatment for 3 weeks with FK506(0.3%)-ointment(FK500),
D; BMAC treatment for 3 weeks with SPDJTK(348 mg/kg)-orally administration(SPDJTK), and E; BMAC treatment for 3 weeks
with AJ (200 gb/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) 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(x200). Data represent individual values and the average value of four individual mice in each group.
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Fig. 20. Immunohistochemical staining of the skin stained with CD4+ Th cells of dorsal skin in atopic

dermatitis skin lesions in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in the dorsal skin, A; non treated BMACSPF-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 SPDJTK(348 mg/kg)-orally administration(SPDJTK), and E; BMAC treatment for 3
weeks with AJ (200 pl/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) 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 LSAB2 HRP. Rabbit/mouse(DAB) kit and shows the CD4+ T cells in the dermis(red arrow) by
bright microscope(x400).

Fig. 21. Immunohistochemical staining of the tissue stained with CCR3+ cells of ALN in atopic dermatitis skin

14.

lesions in NC/Nga mouse.

Atopic dermatitis NC/Nga mouse was induced by BMAC treatment in ALN, A; non 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 SPDJTK(348 mg/kg)-orally administration(SPDJTK), and E; BMAC treatment for 3 weeks with AJ (200 uf
/mouse)-ointment plus SPDJTK(348 mg/kg)-orally administration(AJ+SPDJTK) 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(x400).
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o] UpebskthEig. 1 ATAD). BMACE 1 % T
_._;Tﬁ‘é} SPDJTK, AJ+SPDJTK £ 3 Z7t g
% 559 4%k 352 FHIerythema/hemorrhage,
dryness, excoriation/erosion, edema, lichenification 4%
o] SPDJTK T+ T} AJ+SPDJTK H-&Fof7-of| A
2ol vlste] HASHA AT thFig. 1 AL
A. ZF NC/Nga A3 9] clinical skin score
I AU FET FKS5063 AJ+SPDJTK H-&-Foft
B iz vlsted A QA clinical skin
score”} 7FA8F 2 Hp<0.05, p<0.001), SPDJTK T
SFATAA = Tl Hlste] ZAsHAAT 9]
/H.Q. \4.5].\,].;(] o}oll;RFig 2).

Aze) Aold B A4, ohEs] Baje) Bad

éu

'——'lqb_]'e



30 tighshlaola)dls|#|, Vol.24, No.1, April, 2010

Hol X YT AEF7} S7beaA HidFe] £
F7¥he AoE 2EA A B A6 A NC/Nga
Ao doig BAg 27, WBC WO neutrophils,
eosinophils Bl =(%)= NC/Nga-WT(g4h)ol H] 3|
thxTo] Z7}81a, SPDJTK o, AJ+SPDJTK
HEFATY neutrophil®] HIE2 TjZE7to] H]S}
a8t 01 E3] eosinophils®] Hl&©] FATZH R
FAAUA s tip<0.01). i WBC T
lymphocytes= TZ27toll A 2FF 7HAE 24 FK506
EXxTAAE FAAUAl F7FsERALp<0.0D),
SPDJTKE-o], AJ+ SPDJTK H-EFo 7o A& 2}o]
7} 1t} monocytes9} basophils&] H]&L 2E A3
ol A Zpol7h YA 9E9kTHEig. 3A, Fig. 3B).
T3 A4S BEES Fdte IgES) IgGle A&
SAS AdPolAM tixa 72 dde F7HE HEY
JEd whsle] FKS06, SPDJTK Foid, 181t
AJ+SPDJTK HEF o BE gz ¥s)
of Fo4 JA HATATHP<0.001)Fig. 4). o] 3
A= SPDJTK F&3t0] NC/Nga A F ol| A Treg cell
& frE38H Treg cello] B A & 27] A&
JAste] B A 3lol] R = IgES} 1gG19] 473
g Algte o= Addnt
ALNE THJolED A FE|A Fa3gh IS
= WH7|HO R ofF QP = olET S| A
Aol i3k At} IR avF B3 Aelo|t. 1y
AR Ag TolEN AL Ay A=go|rt F
=2t AIN7E] 2717F S7bE o] vk Bt 3
om® HT NCNga ¢}EI AFRIA ALNS
target O 2 3t AFAINE H st AT, B A3
ANME ol £ F]F o] thek NC/Nga A F <] 9t
A targerE ALNO 2 A3}

ul

o] )&l A NC/Nga-WTel| BlIste] Z7}13814
(Fig. SA), SPDJTK %3 18]l AJ+SPDJTK H
Fojol e tizad vls) BA-eZ F94 9
F 28} thFig. SA). B3 IL-59} IL-139] AAheES
St Ax}, djZ2ato| A 242t $71E 13 SPDJTK F
¢, 183l AJ+SPDJTK HE&F o7 E hET
o Blste] {9149 A A ATHp<0.01, p<0.001)
(Fig. 5O). < Tanakas"& oFE 7] 9]0 NC/Nga
Aol A2 NF-xkBA A1 IMD-03549} YAt %
TOZ FKS06S 327 H9jo =331 IgE 7

o] ZAst¥ A, TR 9 B RFZ A IL-2, IL4,

N

2 o d

IL-5, IL-12, IL-13, 718]3l TNF-¢ mRNA7} t)Z7-9
Hlate] JAE L, ALNA|EES Eesle] PWwM (A
MEZBEGRZARH O 2 =23 T L4, [L-13, 12|
IFN-y mRNAE 43t Aol = djZ27tol| Hlshe]
oAl 5| gck Bskch
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T A &4 EAEAZ 3R] CD6v= 54 &
dolufp 2o o3 BAFSE T A ZAA E 5 2
o =, CD3 T AX9 AL CD4+/CDGO+ <}
CD8+/CD6Y+ A|EE FEFI o]zf3 &Asld T
MEIA TEN-y, TNF-0, ZL2] 3L 14 Go] o] me}
Aatego] FrtE o], AFHITEANME FFH 2
Az wa} CD3+/CD6Y+ AN T Z7t¢F 92
cytokineo] HIHH o2 F7ldke Y-S vEhIG®.

B AFolA ALN, S3FxF ] FAZFT}F X
ol vlste] SPDJTK F, AJ+ SPDJTK H-8-5F¢]
ol A oA UAl AL, DINOA = 1978 9L
Al Z7F3FAtHFig. 6). T3 ALNO|A CD3+ TA ¥,
CD4+Th A ¥, CD3+CD69+, CCR3+, CD4+CXCRS+
ANE 5o SAMES AU NESFE SPDJTK Fo
T, 718]31 AJ+SPDJTK B -&-Fool|A] thzte] H
k] AR A3t tHEg. 7, Fig. 8, Fig. 9). A2
ATl A FHoLET] u bRl $kApe] 79 R EE
AEE AL FA8H7] $ste] HFE F9jox &
438} H antigen-loaded DCsUY memory T cells (APC)©]
Xl naive T AEE H3u3} (priming)d}
Cutaneous Lymphocyte- Associated antigen (CLA)S &
3= CD4+CCXR5+ T AN E7} Hof ozl 7
Y2 0]F 3}l (skin-homing T cells) 3 H(infiltration)3}
T 98S 3= Aoz AT, ogA Hraa
27 g9 CLA+CD4+ CCXR5+ T SN TE
A EGY Azl ofs] wHlE CXCL13P
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Agste] wholEv v AskS futslA Ho.
Ago|A ALNI PBMCso| 4] CD3+CCR3+A|3E,

I8]3 CCRI+AEY FEAME BT »E =43
A3}, NC/Nga-WTol| H|s}] BMACE T¥ 3 T
o] Zpztel A @A S ARE AU, 0.3%
9] FK506 =X, SPDJTK FoJ, AJ+SPDJTK H

TFolFo] CD3+CCR3+ A 9 CCR3+A|E2] F8A
AE N=%)7F izl Hidte] Fo 3 0A A
A THp<0.05, p<0.01, p<0.001)Fig. 8B, Fig. 11D). &
S 5 IF-Z A A CCR3+, CD3 +CD69+ TA|E
2]3 CD11b+Gr-1+ MSC AEE NC/Nga—\X/TELOﬂ
Hlglo] txato] 242 dAsHA A x5 574
393, 03%9] FK5069} SPDJTK SO, AJ+
SPDJTK H& Folie] CCR3+, CD3+CD6Y+ TA|
¥, CD11b+Gr-1+ MSC A 9] AU AX4 < U=
o vt} #AEHA FAUE FAE YERI UG
(p<0.001)(Fig. 13).

o213t AT+ ZA7= SPDJTK Foft 3 AJ+SPDJTK
HE BEojito] ALNY I F U Z 2 oA Treg cell
S e 9 S7HA 488 T AE, AdA A9
A 2RI B A|Z9} A, HIRA XY HEE
Alghshs Ao AdtEn. 1y 1 7] -l Hate
e
of

Qﬂw °1=<>

Bt} G338l chemokines 7] A o] o] FoA

ERdoX e &44E gRE
glEjoprt AoMEe] Ws SHsIHEA FAG
(DCsyE A=ste] 843t DCs7t v vl
(draining lymph nodes, DLN)E ©]%3}4] DLNO]|
naive T A EE A=3ch A=02 SA3E T AlXE
© IR F9E olFdte ASveS YoM
"o}t A w3 AS 559 79 DLNS| WA X
7b 27zl 92 o] Fste] DINY HA x| &
A% a7t epde”.

2 A¥ T DINY F CD3+, CD4+ 18]al
CD8+9] A AEF+= NC/Nga—\X/TELOﬂ Hake] o
Zaro]l 247 Ao A7t AR as AHRE
AL, 0.3%%] FK506, SPDJTKFo 18]a AJ+
SPDJTK HE&F 9 CD3+, CD4+ 123l CDS+
o Ao Axge gzt Hlste 42 fo4 e
7 UERAAITHp<0.001,  p<0.05), AJ+
SPDJTK H-&F72] CD8+9] At A2 79
3& YEhHA FSkThEig. 12).

SYFZAAA CD3+ A2 A NEFE SH

=

n&‘i
{I:l
o[ -

s

SR REIITRS] e 39l vixf= ek 31

3} AF}= NC/Nga-WTHol] Hste] tjZzTto] d#|s}
A ZF7F5+9aL, FKS06 TS ol Hlate] f
JUA A ATHP<0.001). SPDJTK T, 12

31 AJ+SPDJTK W &5 o7 =3+ tz2Fd nlste] &
A FoAde FAS YER A THp<0.001)(Fig.
194). HE3, 5322 A9 foxp3 mRNAS| 314}

F s Bl e 23, s St ET A
NC/Nga-WTTo| B8] xto]7t gl v} SPDJTK
SFolT, 28l AJ+SPDJTK H-E&-FolTLolM=
Ztol| Hlste 242y FoAE SV e SIH
(Fig. 14). ©] aﬂa} ZAyl= SPDJTKe)| 93t =%
Treg cello] TFLZAHLZ o]Fsle] TAAE, viTH
AE 183 fé% |32} Z2 2 A4S A5t I
RS AT AJE HEFATOEN olEY
R Ao FeAeS she o2 A

Sy xAa} ALNOM real-time PCRZ IL-5, IL-13,
eotaxin2, 1¥]21 CCR3 mRNAEZ &3l Ay}
SPDJTK T3 AJ+SPDJTK HW-8-Fojt R 5=of A
izl Bls) Ak EEo] A=A SPDJTK
GEFATET HEFATNA 9490 1S =%
ThFig. 15).

TYFZ2Z I ALNO| A H&E G5 AAIgH 23
SPDJTK®} AJ+SPDJTKS] Eo2 SR ZZ o)A
epidermis®] F7|7} &0l Hlsle] FAFHA &
U3 ALNO| A HE3F AFAH|E o] FAst A thFig.
16, Fig. 18). Z18] 1L toluidine-blue G A3}, T 1| H %
213} ALN E 594 SPDJTK$} AJ+SPDJTKS] Fof
2 HTHA|E F&o] gixtol Blsl] dAE A HAaE
ATHEFig. 17, Fig. 19).

o]= AJ+SPDJTK S| HEF 7} ALNOA] Treg cell
= %E E"ﬁ ALNZ} Fo 5337 Boj2 HodE
S AgeleE Aoz A"t a8y o

= 2o nlE

712209 J&o}owb o B8 71 108%0] o] ojxe}
g Qo 47Ec.

SUREAAA DA+ Th AE] WFGET
B4 A5} SPOJTK Felzol] gzl vistel
PgEl A @ASA gaRda 59

AJ+SPDJTK H-EF o1& NC/ Nga-WTol| 7}{}71]
A }A 7HAE A THFig. 20). T3 ALNo|A HY3

8tz2 JAS B3| CCR3+ eosinophils A| L& B3}
A NE SPDJTK FololA thxTel Hlahd]
CCR3+eosinophils A3 Hfo] TAFNOH AJ+
SPDJTK W& F oo AE NC/Nga-WTol| 7}l
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Axa 7aE Ro] BAHATHFE. 21). ol F 2
7}2 SPDJTKS} AJ+SPDJTK HE Fojito] CD4+
CD25+foxp3+ Treg cell& E43IA)AH BMACE %

H ol IFEHEI|A  hyperplasiac] ]S
epidermis 77 2%, Th2 AMxe o] AHF
(CDA+)3 HITHA| E(CCR3 1) 9] 8- A A I3

<

A AE 8RNt oS UEATE B3 AF AR
£ uj SPDJTKRHS Foidh A3T Hoe AJ9}
SPDJTKE W& Fg HFT0] Treg cell®] &3}
£ Tl olEFIRER X5 TS st
RSt
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