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Effect of Yanghyeuljeseuptang on immunological factors in spleen
and draining lymph node(DLN) of atopic dermatitis induced
NC/Nga mouse by dinitrochlorobenzene(DNCB)

Park Doo-Byoung, Han Jae Kyung, Kim Yun-hee
Dept. of Pediatrics, College of Oriental Medicine, Daejeon University

Yanhyeoljeseuptang(YHJST) is a traditional herbal medicine used for the treatment of dermatitis. The aim of
this study was to confirm whether or not YHJST has a preventive effect on development of atopic dermatitis
in dinitrochlorobenzene(DNCB)-applied Nc¢/Nga mouse. This study was undertaken to develop a reliable mouse
model demonstrating similar immunologic phenomena as human atopic dermatitis characterized with
predominance of type-2 immune response. NC/Nga mouse were sensitized with 200 ¢ of 1%
2,4-dinitrochlorobenzene(DNCB) (acetone : olive oil = 3 : 1 mixture) and challenged twice or three times with
150 1l of 0.2% DNCB in a week for the following 4 weeks. YHJST was administered orally to Nc¢/Nga mouse
for 8 weeks, which led to the remarkable suppression on the development of dermatitis, as determined by
various immune factors related to pathogenesis of atopic dermatitis in splenocytes and DLN cells.

In this study, YHIST selectively suppressed T cell (CD4+, CD3+/CD69+, CD4+/CD25+) activation, which
may be essential for ratio of IL-4 versus INF-y produced in the splenic T cell culture supernatants was
approximately 3-fold higher in the mouse treated with DNCB than their control mouse respectively.
Immunologic studies showed down-regulated that the capacity of spleen T cells to produce IL-4, but IFN-y
was up-regulated by means of oral intake of these YHIST.

These results strongly suggest that YHJST is a promising candidate for treatment of human atopic

dermatitis.
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DNCBZ X% NC/Nga atopic dermatitis
model mouse (¢]3} NC/Nga mouse)& ©]-&3t
Ao A vge] A, aga v
Draining lymph node (DLN)o|A CD3+,
CD19+, CD4+, CD8+, CD3+/CD69+,
CD4+/CD25+, CCR3+, CD49b+ 59 &d &
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in vitro

I A 3
1. A=
1) Ak 2 77
(1) Ak
= A5 A8 Al ek =
2,4—-dinitrochloroben-zene(DNCB), Diethyl

pyrocarbonate(DEPC),
3-4,5-dimethyl-thiazol-2,5-carboxymethoxy
phenyl-2,4-sulfophenyl-2H-tetrazolim(MTS),
ethyl ether, Dulbecco's phosphate buffered

saline(D-PBS), aceton, antibody
biotin—conjugated, antibody avidin—HRP
conjugeted, TMB, EtOH, magnesium

chloride(MgCl2)s- Sigma A} (Washington
D.C., USA) Al#&, Tag polymeraset
triphosphate(dNTP)+=
TaKaRa A} (Japan) A%<, cyclosporin
A(CsA)E F9 A (Korea) #A1ES, $Elof &
A (fetal bovine serum, FBS)S Hyclone A}
(Logan, USA) AES
PE(phycoerythrin)-anti-CD3e,
FITC(fluorescein isothiocyanate)—anti-CD19,
FITC-anti-CD4, FITC-anti-CDS,
PE-anti-CD25, PE-anti-CD49b,
FITC-anti-CD69, anti-CD28, anti-CD3 +
BD-PharmingenA} (California, USA) A&
o7t A|Z% IL-4, TNF-aE= R & D systemAt
(Minneapolis, USA) A%<, RNase inhibitor,
Luciferase assay kit Promega A} (Madison,
USA) Al¥S, LipofectamineTM2000 Reagent
+ Invitrogen A} (Carlsbad, USA) A|&S A&
stom, 71EF duk Ajeke 57 A S AME-S)

ATt

Deoxynucleotide

(2) 7171

2 AR A" TI7E deFET] (33,
Korea), microwave oven (LG, Korea), rotary
vaccum evaporator, vaccum pump (Biichi
B-480, Switzerland), freeze dryer (EYELA
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FDU-540, Japan), CO2 incubator (Forma
USA.), clean bench, water

bath, vortex mixer, heating block, ice—maker

scientific Co.,

(Vision scientific Co., Korea), autoclave,

(Sanyo Co., Japan),

(Gilson Co.,

deep-freezer

micro-pipet France), plate

shaker (Lab-Line Co., USA),
spectrophotometer (Shimazue, Co., Japan),
centrifuge (3+¥. Korea), plate shaker

(Lab-Line, USA), ELISA reader (Molecular
Devices Co., USA), ELISA kit (Biosource,
USA) kit, flow cytometer (Becton Dickinson,

USA) 55 AR&38Hit

2) 5=
1153 o] ¥ NC/Nga mousei= Charles River

A} (Yokohama, Japan)ollA &F5dkgith 2&&

AYFd A 6”}4:- (FAA F3217F AFEAL
H Co)ot S 83| ¥53% 2% 22427,
4% 55+15%, ]7L (light—-dark cycle)?] 3

AAA 1 33 a%w F 29l A&,

3) k=
B Ao AREE mumbkEE el 8 oFA

Scheme 1. The
Yanghyeulje-seup—tang(YHJST)

prescription of

HF4EA L S JHH(g)
=4 Gypsum 15
AR Stemonae Radix 15
P 2 Dictamni Radicis Cortex 15
LYoR I3 Moutan Cortex Radicis 10
A Rhemaniae Radix Crudus 8
i Plantaginis Semen 8
W Scutellariae Radix 8
L Sophorae Radix 6
moR Anemarrhenae Rhizoma 5
Total 90
amount

)/\] 5‘%

3
w4 et o]E At FFREA(rotary
vaccum evaporator)® §%3 & o=
A 71%7]|(Freeze dryer)Z o]-&3}o] ¢4 741
st bRy F55 (olsk YHIST) 24.0 ¢ &
Bs B (-80C) st Ae sx= 5435
of ARg3klTh

2. ¥

5EA F= 2 AR A

1153 o] ® Nc¢/Nga mouse?] & F9& 7
LAl A EskaL, w-o] mA AATE A=
5 24A3F UAS F 1% DNCBE9 (opAlE
& 2 0 1) 200 UE T FHoll =xs}
R, 4 T 17 27 3HY 453 0.2%
DNCB&9 150 wE 5 W9l Z=xafo] o]
el FjFgdo] fFakEA sl

—
~—

2) ke 2 X w3}

Agiole YHISTE 10 mg/25 g/day®] €%
2 837 (12594 2057HA) AT Folshal
o Qe dss 2oy, walk o
iz =2 cyclosporin A(CsA, 20 mg/kg)E
T 33 H7e A s

il oZ:H

3) H]#(spleen), H=ZHA(draining
node, DLN)&| FA X257 54

GEAE TR ¥, AT ES ethyl ether=
" A171 F spleen, DLNS #2]3t4] & oA
T2 =%

X455 SAHE AL, spleens FAIE AT}

lymph

4) Spleen, DLNOA &34 FAE 24

A% £8 ¥ NC/Nga mouseo]A spleen,
DLNS ZZt 2&3F1 100 meshZ AlxE £
ate] D-PBS® 5 w3k A4&¥ (1,700 rpm)3}
o] 23] Al & cell strainer (FALCON)ol| &
A A Aol 9] o] T E A e A oY B
& AAST o5 AXES ACK €9 (8.3



254 KEAXER BEBEWRFN WXE F16% HB2%

g NH4Cl, 1 g KHCO3, in 1 L of
demineralized water + 0.1 mM EDTA)S 4-&
oA 5 & F At AEFE AT
oAl D-PBSZ 23] A& & 0.04% trypan
blue® @Ag & MEFE SAHSGT. SAg
spleen, DLN H&AEZE 5X105 |22 ZA %
5 4TCoAA Hy PFAA

(immunofluorescence staining) A A&} T}

77} o PE-anti-CD3, FITC-anti-CD19,
FITC-anti-CD4, FITC-anti—-CD8,
PE-anti-CD-25, FITC-anti—-CD69,

PE-anti-CD49b& ¥ i1 30 #7+ dolA s
AZTh W 5 3 3] o] PBSE AT ¥
flow cytometer?] Cell Quest T2 138 o] &
3}o] CDh3+, CD19+, C(CD4+, CD8+,
CD3+CD69+, CD4+ CD25+, CCR3+,
CD49b+ (NK) MEFE MEE ()= ZA% F
T MxFg Aeste 7 oA dd M=
“=(absolute cell number)& 4t&3F
5) Thl of ELISA
Analysis

A FE 3 HFAAE (1X105/well) +
anti-CD28 (1 pg/m) ¥ anti-CD3 (1 pg/m) =
96-well coating® plated]*] 48 A3t &9t &
Al BleFsEiaL, IL-4, IFN-y+= ELISA kitE 7}

and Th2 cytokine

2t 23k 5 23] washing &%
HoZ A2 gt o
biotin-conjugated& ¥ i 30 &7t W3}
thA] 23] FAl & dF&RoR AHG U
antibody avidin—HRP conjugeted 100 & *
g3tal 1 AIZF Aol A BA g & oA Al H st
Atk TMB 7144 100 mA 53t Aol A
30 #37F A3 T 100 w9 stop &4 AP
3l & ELISA reader 450 nmolA &3=5 =
skt

antibody

6) A

tpoksl Ao gRyE de AI}E mean
=] [e)
[S] oy

standard error® 7|E3FR 1L, FYH ASE
Student's T-test A& o]-&3to] AA33t)

g 010 £ 0.01, "z 018 £
0.02, CsA Fo++2 0.14 = 0.02, YHIJST F¢
T 0.22 £ 0.01 (@)= Yebskrh(Fig. 1).
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Fig. 1. Effect of YHJST extract on spleen
weight in DNCB-induced NC/Nga mouse.

NC/Nga followed by  the
administration of YHIST (10 mg/25 g/day)

for 8 weeks. At the end of the experiment,

mouse

the mouse spleen weight were measured.
Each point represents the mean = SE. of
four mouse.

Normal : not treated group

Control : oral administration of normal
saline.

CsA : abdominal injection of cyclosporin A
(20 mg/kg three times a week)

YHIST : oral administration of YHJST (10
mg/25 g/day for 8 weeks)
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YHJST §o]#<S 10.5 £ 1.50 (X107)2.2 }Eh
U o)A gl WsteE 9l DLNA = Bk

& 3.3 £ 1.60, hxTS 15.0 £ 1.23, CsA
Folat& 6.15 £ 0.15, YHIST o7& 5.1 +

1.02 (X106)2 UEhY, tlzitel vkl f9o4
(p<0.00D) & FAE YERRAHFig. 2).
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Fig. 2. Effect of YHJST extract on total
cell number of spleen and DLN in
DNCB-induced NC/Nga mouse.

NC/Nga followed by  the
administration of YHJST (10 mg/25 g/day)
for 8 weeks. At the end of the experiment,
(X107) and DLN

(X106)were removed and total cell absolute

mouse

the mouse spleen
number were measured by analyzed by flow
cytometer. Each point represents the mean
+ SE. Statistically significant value compared
with NC/Nga-CT (control) mouse group data
by T test (+#*p<0.001).

Normal : not treated group

Control oral administration of normal
saline.

CsA : abdominal injection of cyclosporin A
(20 mg/kg three times a week)

YHJST : oral administration of YHJST (10

mg/25 g/day for 8 weeks)

Spleen ¥ DLNUW WHAANE o 1n]x

3.
=9y

Spleenoll A AArto] 32.0 £ 0.1, thxo]
26.0 £ 1.7, CsA ¥4 141 £ 04
(p<0.001), YHIST Fojare]l 238 £ 2.9
(X105)2 YEa, DLNoAE AAEe 21.6
+ 14.4, HETFE 594 + 54, CsA Fole
31.6 £ 1.1 (p<0.01), YHIST Fol+& 259 +

5.2 (X104) (p<0.001)= VR, tixdto] H]s}
o] F94 Adx Z42S YA (Fig. 3).
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Fig. 3. Effect of YHJST extract on CD3+
absolute cell number of spleen and DLN in
DNCB-induced NC/Nga mouse.
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NC/Nga

administration of

followed by the
YHIST (10 mg/25 g/day)
for 8 weeks. At the end of the experiment,
the mouse spleen (X105) and DLN (X104)

absolute cell

mouse

were removed and CD3+
number were measured by analyzed by flow
cytometer. Each point represents the mean
+ SE. Statistically significant value compared
with NC/Nga-CT (control) mouse group data
by T test (#%p<0.01, #*xp<0.001).

Normal : not treated group
Control : oral administration of normal
saline.

CsA : abdominal injection of cyclosporin A
(20 mg/kg three times a week)

YHJST : oral administration of YHJST (10
mg/25 g/day for 8 weeks)

2) CD19+ A o) v 2= J&F
Spleendl Al BT 675 £ 3.5 2o
69.5 = 3.4, CsA —r‘ﬂﬁf% 52.2 * 26

(p<0.01), YHJST FoJ+2 5
(p<0 00D)= UrE}Ur ﬂLﬁLoﬂ 1o

| 7H45kglal, DLNo|A R Aol 104 +
3.1, EHé—ELOl 84.8 + 4.0, CsA FolTto] 27.6
+ 2.0, YHIST Fojsto] 224 + 1.7 (X10H=E
YER, izl HEke el (p<0.001) =
s e ATHFig. 4).
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Fig. 4. Effect of YHJST extract on CD19+
absolute cell number of spleen and DLN in
DNCB-induced NC/Nga mouse.

NC/Nga mouse model followed by the
administration of YHJST (10 mg/25 g/day) for
8 weeks. At the end of the experiment, the
mouse spleen (X105) and DLN (X104) were

removed and CD19+ absolute cell number

were measured by analyzed by flow
cytometer. Each point represents the mean
+ SE. Statistically significant value compared
with NC/Nga-CT (control) mouse group data

by T test (#%p<0.01, ##xp<0.001).

3) CD4+ Alx Fo m A=
A

Spleeno| A AAF+E 239 £+ 1.3, R+
222 + 15, CsA Fo+#+2 176 £ 04
(p<0.01), YHIST FoJ+& 18.8 + 2.3 (X105)

2 e, DLNOAE Aate 16.7 + 5.7,
TS 470 + 4.8, CsA FoFe 244 +
0.4 (p<0.01), YHIST Fo#e 214 + 3.1
(X104) (p<0.00DHE rebH, diztel ]38t
o4 A AAE YERIATHFig. 5).
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Fig. 5. Effect of YHJST extract on CD4+
absolute cell number of spleen and DLN in
DNCB-induced NC/Nga mouse.

NC/Nga mouse model followed by the
administration of YHJST (10 mg/25 g/day) for
8 weeks. At the end of the experiment, the
mouse spleen (X105) and DLN (X104) were
removed and CD4+ absolute cell number
were measured by analyzed by flow
cytometer. Each point represents the mean
+ SE. Statistically significant value compared
with NC/Nga-CT (control) mouse group data
by T test (*p<0.05, *%p<0.01, #**+p<0.001).

Normal : not treated group

Control : oral administration of normal
saline.

CsA @ abdominal injection of cyclosporin A
(20 mg/kg three times a week)

YHJST : oral administration of YHJST (10

mg/25 g/day for 8 weeks)

4) CD8+ AIE ol v X&= Jg
Spleenol| A A2 75 £ 3.6, Z2TL 4.2
+ 0.8, CsA Foa& 64 = 0.3 (p<0.01),

YHIST Fol#e 2.1 + 0.1 (X105) (p<0.001)
2 UehY, gzl H)ske 4*3 AAl ZFA3t
% aL, DLNO| M= AAto] 5.1 + 3.6, o]
17.9 £ 2.1, CsA FoJro] 8.5 £ 0.6 (p<0.01),
YHJST FoJio] 5.8 + 1.7 (x104) (p<0.001)
2 UEhd, tixzael vlate] oA de AAE
e A thFig. 6).
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Fig. 6. Effect of YHJST extract on CD&8+
absolute cell number of spleen and DLN in
DNCB-induced NC/Nga mouse.

NC/Nga mouse model followed by the
administration of YHJST (10 mg/25 g/day) for
8 weeks. At the end of the experiment, the
mouse spleen (X105) and DLN (X104) were

removed and CD8+ absolute cell number

were measured by analyzed by flow
cytometer. Each point represents the mean

+ SE. Statistically significant value compared
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with NC/Nga-CT (control) mouse group data
by T test (*p<0.05, ##p<0.01, ##*p<0.001).

Normal : not treated group
Control oral administration of normal
saline.

CsA : abdominal injection of cyclosporin A
(20 mg/kg three times a week)

YHJST : oral administration of YHJST (10

mg/25 g/day for 8 weeks)

5) CD3+CD69+ A%

Spleenol| o] AL 5.2 + 0.3, R+
4.5 £ 0.2, CsA ¥4 6.5 £ 0.2 (p<0001
YHIST §o<& 4.3 + 1.3 (X105)& Ve
DLNo|A = AAFS 4.6 + 0.1, 2T 14.0
+ 0.9, CsA Foa& 7.2 + 1.2 (p<0.0D),
YHJST FoJ7& 6.7 + 2.6 (x104) (p<0.05)=
UERY, tizted Bleke] oA Al FHAskd
tHFig. 7).

o mA= dF¥

8 -
B CD3+CD69+
o 71 ok
[=]
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=
8 5 1
&
g 41
S
Z 3 4
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< 14
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Normal Control CsA YHIST
DNCB treatment for 4 weeks
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= 14 9
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Fig. 7. Effect of YHIST extract on

CD3+ CD69+ absolute cell number of spleen
and DLN in DNCB-induced NC/Nga mouse.

NC/Nga mouse model followed by the
administration of YHJST (10 mg/25 g/day) for
8 weeks. At the end of the experiment, the
mouse spleen (X105) and DLN (X104) were
removed and CD3+CD69+

number were measured by analyzed by flow

absolute cell

cytometer. Each point represents the mean
+ SE. Statistically significant value compared
with NC/Nga-CT (control) mouse group data
by T test (*p<0.05, *%p<0.01, #**+p<0.001).

Normal : not treated group

Control : oral administration of normal
saline.

CsA : abdominal injection of cyclosporin A
(20 mg/kg three times a week)

YHJST : oral administration of YHJST (10

mg/25 g/day for 8 weeks)

6) CD4+CD25+ A3 =0
Spleenol| A 9] AT 1
1.3 £ 0.3, CsA Fol&e 1
oS 0.9 + 0.1 (X 5)&, ﬂ%iﬁfOﬂ H] 3}o]
o) (p<0.05) Al 7433, DLNeA &=
gakto] 1.7 £ 0.2, iz 5.0 £ 0.5, CsA
Fol#e 2.4 £ 0.01 (p<0.01), YHIST Fol
£ 2.0 £ 0.3 (X104) (p<0.001)E e}, =
Hjstel oA gl #AS YeEhdt

o A
o 2
*

W CD4+CD25+

Absolute No.in spleen (x10°)
OO0 O = = = = 2NN

" Normal _ Control CsA YHIST
DNCB treatment for 4 weeks
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Fig. 8. Effect of YHIST extract on
CD4+ CD25+ absolute cell number of spleen
and DLN in DNCB-induced NC/Nga mouse.

NC/Nga mouse model followed by the
administration of YHJST (10 mg/25 g/day) for
8 weeks. At the end of the experiment, the
mouse spleen (X105) and DLN (X104) were
removed and CD4+CD25+

number were measured by analyzed by flow

absolute cell

cytometer. Each point represents the mean
+ SE. Statistically significant value compared
with NC/Nga-CT (control) mouse group data
by T test (*xp<0.05, *%p<0.01, #**xp<0.001).

Normal : not treated group
Control oral administration of normal
saline.

CsA : abdominal injection of cyclosporin A
(20 mg/kg three times a week)

YHJST : oral administration of YHJST (10
mg/25 g/day for 8 weeks)
o)

0.2, zxa&
0.5 (p<0.05),

7) CCR3+ A o] mA+&= ¢

Spleeno| A 9] A¥TL 3.7
1.8 £ 1.1, CsA E°4L—8—51
YHIST FoJi+e 2.8 + 0.1 (X105)= Hol%
Wl §I90aL, DLNoIA & A4ate] 3.4 £ 1.4,
xo] 7.5 + 2.7, CsA FoJo] 6.8 + 2.3,
YHIST Fole 55 + 1.4 (X104)= YeR}
gl el vjste] EAaskoloy frode Kol
2ocH(Fig. 9).
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Fig. 9. Effect of YHJST extract on CCR3+
absolute cell number of spleen and DLN in
DNCB-induced NC/Nga mouse.

NC/Nga mouse model followed by the
administration of YHJST (10 mg/25 g/day) for
8 weeks. At the end of the experiment, the
mouse spleen (X105) and DLN (X104) were

removed and CCR3+ absolute cell number

were measured by analyzed by flow
cytometer. Each point represents the mean
+ SE. Statistically significant value compared
with NC/Nga-CT (control) mouse group data

by T test (*p<0.05).

Normal : not treated group
Control oral administration of normal
saline.

CsA : abdominal injection of cyclosporin A
(20 mg/kg three times a week)

YHJST : oral administration of YHJST (10
mg/25 g/day for 8 weeks)
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8) CD49b+ A X o m

Spleencl A 9] AAFL 3.8 £ 04, WETS
2.9 + 0.2, CsA Fol& 5.5 + 0.3 (p<0.001),
YHIST ¥+ 1.7 £ 0.8 (X105 et
i zate] wjste] Aot o4 gl
DLNo| A= AL 5.8 + 1.6, RIS 192
+ 21, CsA FAFLS 49 + 3.6 (p<0.01),
YHJST Fol+e 3.4 + 1.7 (X104) (p<0.01)&
vERY, tizstel Blake] o4 SlAl AHAskd
H(Fig. 10).
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Fig. 10. Effect of YHJST extract on
CD49b+ absolute cell number of spleen and
DLN in DNCB-induced NC/Nga mouse.
NC/Nga mouse model followed by the
administration of YHJST (10 mg/25 g/day) for
8 weeks. At the end of the experiment, the
mouse spleen (X105) and DLN (X104) were

removed and CD49b+ absolute cell number

were measured by analyzed by flow
cytometer. Each point represents the mean

+ SE. Statistically significant value compared

with NC/Nga-CT (control) mouse group data
by T test (**p<0.01, #**p<0.001).

Normal : not treated group
Control oral administration of normal
saline.

CsA @ abdominal injection of cyclosporin A
(20 mg/kg three times a week)

YHJST : oral administration of YHJST (10
mg/25 g/day for 8 weeks)

4. WA E FF IL-4, IFN-y A4
Fell m A= 9F

[<]

1) IL-4 Ao nz= G

AATS 3517 + 18.1, TS 1042.5 +
15.5, CsA o2 904.3 £ 2.7, YHIST %9
T 664.7 £ 2.7 (pg/mh)E, ol vt
94 (p<0.001) DA s THFig. 11).
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DNCB treatment for 4 weeks
Fig. 11. Effects of YHIJST on IL-4

production in the culture supernatant of
CD3/CD28-stimulated splenocytes.
Splenocytes were stimulated with anti-
CD3 and anti-CD28 antibodies for 2 days
and the levels of IL-4 were in the culture
supernatant determined using commercially
available ELISA kit. Statistically significant
value compared with CIA-CT by T test
(+#xp<0.001).

Normal : not treated group

Control oral administration of normal
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saline.

CsA : abdominal injection of cyclosporin A
(20 mg/kg three times a week)

YHJST : oral administration of YHJST (10
mg/25 g/day for 8 weeks)

2) IFN-y A=) v A= F&F

AAS 1709 + 23.0, TS 326.1 +
8.9, CsA Foe 2940 + 2.2 (p<0.0D),
YHIST T2 575.9 + 1.7 (pg/m)E, tx
ol Hlake] fe A (p<0.001) YA F7Hskith
(Fig. 12).

700 1
¥ IFN-glevel in Sup.
600 sk
£ 2 50 -
£ E
< 2 400 1
= 8
£ % 30 d
25 a0 4
£t |
100 4
cp3ng Al T + + -
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DNCB treatment for 4 weeks
Fig. 12. Effects of YHIJST on IFN-y

production in the culture supernatant of
CD3/CD28-stimulated splenocytes.
Splenocytes were stimulated with anti-CD3
and anti—-CD28 antibodies for 2 days and the
levels of IFN-y were in the culture
supernatant determined using commercially
available ELISA kit. Statistically significant
value compared with CIA-CT by T test (

#xp<0.01,##xp<0.001).

Normal : not treated group
Control oral administration of normal
saline.

CsA : abdominal injection of cyclosporin A
(20 mg/kg three times a week)

YHJST : oral administration of YHJST (10
mg/25 g/day for 8 weeks)
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22k Wl MAAE HAoR FAFF 52 e ooy} iR adE S M, w2,
2Ae} L FAHA 2HRo|=A|, &38| 2~ET] R, pUmfEfel 58 Athes, ¥, &
A7F AREE I YA, FE L] A EHA QD ARG Al B2 ] 2ot e HHT T, IS HAl s (E
A EAE 4o F glon mAgEH &4, Mol -3 ez 4z HHRez F4%
AEE, TS H 22 97 R ol A et 7ol oY,
Ao, F4%3FF(Cushing syndrome) =3 olol] ¢l4ellA olEw ¥4 FARENA £
22 AA B 34 $-H7F Atk ZEel Hal o g d a3E Holal e gER
= cytoclosporin A, Azathioprine, TAE FIREREC] olEy] IFHe Adyo
Mycophenolate mofeil(MMF), IFN-y, 2% gyt 98 Ao ® Ho] NC/Nga mouse
Thymopetin 59 WA A B ZHA g} =4 ANA IR Rl g A aE golry
wol zHA (calcineurin 2} AIANQ! tarcolimus A} B AFo] AdsHA A}
1} pimecrolomus & AHE-8H7| = @t 1 g A g T WY whgelE FEe ¥
olglgt WHEE ANV, H]E, F2AE §kE AA e} AFAE, ZF st NA S| T
(rebound) A4 5ol g =ehe oA wp th ol g @F whso] Bolsts FH AERE
A A2 ol BT ¢l X mA| 9 sko] A4 T cell, B cell, HIRMAZ, A, 557 59l
s gk Aolw, XA My FdH A ATH?, G G whel A Wl Weldhy A
2R Ao A8 A2 kA 5 HAE 2 #Fse 78 AVEE =5, 4, v, 3
o] Ho] Az Yr}*d, w3 o}E3 FHPL ol x4 Fo] . B AoA e olEFHFY X
¥ Agd Bek ol A4 a9l BAA 8 fr &3] digk Wy AEA 7|25 A
%1, A% g9l FFA 5 o] 88l o3} Aste]  olEFIRAES LA NC/Nga
o g e TIRA kol 7] wiiEld], < mouse®] YHISTS 10 mg/25 g/day®] &%= = 8
Al X HThE FY dsE FI #AIAE T A58 &, Spleen?] A9} Spleend}
AFA 0w FEsfFe Aol 7 SvkE X a5 DLNeAe]  ZF WHWIHEFE  ZFAHIAUL
oz degA g’ spleen®] 79} spleencl e & W AE5
olEd] FHAo gholshA W= TRRERE = 79 ®srt glla, DLNOA = izt
FiinE VA e 71=E o3, Hlsted fo)4d (p<0.001) U&= HFAE YHERA
gojgl F3 Foll oA vEhded s HFig. 1, 2).
A 5H= o)ty By e AR dA7MA T Mie HgusS dAse 714 a3 Al
FLEE, TAEME, T, RIEIE, IReUE, W, 12, FolH, IdAE Aisl= BAE| 2HE3le] A
s S o2 E8Ea QT o F S, W B el AT Fgdtd gANEE &

e, TheoE, A 59 238 o= o] AN % @Y T AES membrane

= o
T2 frolsgt Aoyl dAEE EA mE A molecule®  CD(cluster of differentiation)
o2 B 4 3, BEES 34450s 14 isotype 2 T M¥E &4 (T cell receptor;
Aolm, pEE S W% EHE, FLIA, BE TCR)O &¢o] AFE AT E ME oz dd
T OlEF T EYG ] BT wet A A am, T AE9] AR EA Aot wejuts-
o7 B0 o] Ao #elali= T cellS Helper T cell(Th

ofEF I N9 ghojetA ARl FE M celDolgtil F-E2m o] A4 ot AxE =
BN MM S OR B G pim, R, ik ol 75 S 7FAa &= T cell¥ Cytotoxic T
B, %l 5o mike F2 Agstn At cell(Tc cel)elghar F-2oh i) Th cell

HINRREGS WHEAEACl 53 AF, AR, MEFH TCR(T cell receptor)®|o] CD4 &
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I}, CD3+ ¢ CD4+ M X 4+ Spleeno| A H
ol Hlgte] FAAEGoY folde fisla,
DLNO| A= tZEato ®]3ke] 94 (p<0.001)
AE HaE UERNAL(Fig. 3, 5), CD8+ AlxE
% Spleen¥} DNLOA] B5F tjzol] H|3}<]
ol (p<0.001) UAl 73kl th(Fig. 6).

gAdstd T AIXLE ¢nlst= CD3+CD6E9+ Al
¥ 4% Spleenol A tixtel Blste] 743
o o4 §191ar, DLNoIA &= i Zatol H]
stol #e4d (p<0.05) Al HAek aL(Fig. 7),
CD4+CD25+ A% <+ Spleen (p<0.05)3}
DLN (p<0.001) 7oA vzl Hsto] ]
A e BAE BYFig. 9).

CCR3+ AMXE <+ Spleen¥ DLN E5of A
dzato] vlate] Aoy fFolde gl
(Fig. 9), CD49b+ A|¥E 4= Spleenol| A& =
ol Hlgte] FAEGoY folde fisla,
DLNO| A= tiZzte] H]3Fe 594 (p<0.01)
UE T2E YEHATHFig. 10).

B celld] Eol& oz &A= CD19+ A|=E

i
A
o2
ot
BN

=

K|

(Fig. 4).

olggt Ay YHISTO] HH-do] walo]
HE T celld AU AE Y2 &3}
255 A 75 BAYS G oz o4
g W oo, AldA] Wgukgo] #ejsle Al
A2k & AT RN olEdIRdS

o

)

e Mz

>~
N

F 9eg welFu gk

IL-4% IFN-y¢] A3 Thl AEZ=¢] 3}

il

cytokine & .2 IL-4%&
regulation 3= oz <A Py

H] A 32 Bfrol) IL-49F IFN-y A 3S o
ol Ay} [L-4% dlFRTtel Hlske] {94
(p<0.001D) Al FHasklan(Fig. 11), IFN-y=
g zatel nlgte] 94 (p<0.001) Al S71sh
A tHFig. 12). NC/Nga mouse: Th2¢] H =
3 2dR [L-47} oz #ujHo] IgE AAb
o] Zxlxlo] B E RS A 7= 714E 7HA]
=), YHISTel 2l&) 243t Th2AE£7F oA
w0} IL-49 o] s &= Wi, [FN-yo| A4t
FE TAA IL-49 BJAAE AT Ao
2 YHJSTe] Th1/Th2AE=Z9] shift 7]5°] 9l
S Aoz Azker

olAte] A& mFo] Kol FKksS olE
¥ ¥59 A8 FasH)] 24 F IS
2 #aEy E&H A3yt Ao & A
o7 Ata )

counter

>~

V.2 &

ol =3 A3t Fxtol| AMR-HE plmbrEgsol oF
Ey 389 % NC/Nga moused H[F 2
DLN g'ﬂjv,]_ o]x],oﬂ U] j]_‘:_ O:]fio]:_% Al & A

st

] e ol
o7 Jf A¥ gy g 485 4

3

i=]
B
bl
g

¥
dlo

F

1. wUfbREE

g 74

A E FA e Mo o

At

_(N Eoul
5e (o

2. MRS ¥4t DLNO| FA 255 o
Zatoll Blsto] ZFaAZiT

3. mumbREES BT DLNelA  CD3+,
CD19+, CD4+, CD8+, CD3+CD69+,
CD4+CD25+, CCR3+, CD49b+ ] ZAE
FE dxzto H)te] JAAFH



264 KEAXER BEZEWRF WXE F168 H2%

4. HmPRESS [FN-y M
o]

o,
>
(o]
Ny
)
fr
=]

|0l Kol bRk oFE

asl B8% 5 9% 3

o7 waHv, FF 29 ugi JydTt

A&Hor Aguolor & Ao AR HT
FuEd

1. Morren MA, Przybilla RG, Bamelis M,
Heykants B, Reynaers B, Degreef H :
Atopic dermatitis : triggering factors, J
Am Acad Dermatol, 1994;31:4670-473.

2. Leung DY, Eichenfield LF, Boguniewicz
M, Atopic dermatitis, In: Feedberg IM,

Eisen AZ, Wolff K, Austen KF,
Goldsmith LA, Katz ST, editors.
Fitzpatricks  dermatology in  general

medicine. 6th ed. New York:
McGraw-Hill, 2003:1180-1194.
3. Diepgen TL, Fartasch M

epidemiologic and genetic studies in

Recent

atopic dermatitis, Acta Derm Venerol,
1992;176:13-18.

4. Leung DY, Soter NA
immunologic
dermatitis, J Am  Acad
2001;44:S1-S12.

5. Spergel JM, Mizoguchi E, Oettgen H,
Bhan AK, Geha RS ! Roles of Thl and

Th2 cytokines in a murine model of

Celluar and
mechanisms in  atopic

Dermatol.

allergic  dermatitis, J Clin Invest.
1999;103(8):1103-1111.

6. PLuChE M o RRCHO AR SRR, HUTERRE
Wroeke bR, 1985, pp.72-80, 246-248.

7. umA, PAR, £93, 339 0 opEy
S5 B, AogH FAnD, tgetol

LI S e S A - B

2002;15(1):226-252.

8. W#fzE + BRI MINE, ki, Ligsh
BadE LB i, 2001, pp. 153-160.

9. i\, HPEBE TG 0 REEINE, dbat,
TR EE GE R kit 1999, pp. 193-198.
10, SAdzE, BME T o BUCHEE L e R
LI 4, s, PG REEL R il H Bbit:,

1999, pp. 475-493.

11, TZ& ¢ Allergyst wiJi, A&, B,
1990, pp. 101-108.

12. Z5d  olEy] IR Akt A8,
71 & 8k3] %], 2002;23:831-838.

13. W3, A&+, W, AE AT
COMMON SKIN DISEASE Hw/A&, A
<, HAHE3A], 2003, pp. 68-88.

14. Leung DY, Bieber T, Atopic dermatitis,
Lancet, 2003;361:151-160.

15. A, ZAatd,. 95 9 18% : 19954
7 2000039 E%7]eF 2003W sV
Zrofell A o] ol B vl Helo] 8hz WSl
B A AT, rotdHElEr] 2 25
71, 2003;13(4):227-237.

16. Renz H, Mutius E, Illi S, Wolkers F,
Hirsch T, Weiland SK, et al.
T({H)1/T(H)2 immune response profiles

differ between atopic children in eastern
and western Germany, J Allergy Clin
Immunol. 2002;109:338-342.

17. Kay AB :
First of two parts, N Engl J Med.
2001;344:30-37.

18. MclIntire VK, Barsh GS, et al

Identufication of

Allergy and allergic disease.

Tapr(an airway

hyperactivity — regulatory  locus)  and
linked TIM gene family, Nat Immunol.
2001;12:1109-1111.

19. Oranje AP, de Waard-van der Spek,
Flora B
2000 to January 2001, Curr Opin

Pediatr. 2002;14:410-413.

Atopic dermatitis review



FIbREEO] ob e 3)RY

54 NC/Nga mouse®] H% 2 DLNW WY

ARl M A= 9 265

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

0S, Mutius E, Illi S,
Baumann L, Bohm O, Kries R : Reduced

risk of hay fever and asthma among

Ehrenstein

children of farmers, Clin Exp Allergy.
2000;30:187-193.

Ball TM, Castro—Rodriguez JA, Griffith
KA, Holberg CJ, Martinez FD, Wright AL
. Siblings, day-care attendance, and the
risk of asthma and wheezing during
childhood, N Engl J Med.
2000;343:538-543.

Bjorksten B, Sepp E, Julge K, Voor T,
Mikelsaar M : Allergy development and

the intestinal microflora during the first

year of life, J Allergy Clin Immunol.
2001;108:516520.
A, 5o, W, E5, St
oV IRl FTEe e A R A
A Aol #hek Ao, o ske) R ehs] A
2006;44(7):824-829.

Abeck D, Strom K Optimal
management of atopic dermatitis, Am

Clin Dermatol. 2000;1:41-46.
Graham-Brown RA Therapeutic in
atopic dermatitis, Adv Dermatol. Clin.
1990, 8:747-750.

oJA® 9] 10%) : opE 7 FAeE w

A @ olE NG AuAH, ek
F-3138}3] 2], 2006;44(8):907-913.

ojx1g : olEvIF-Ao FAF, T
Fhidd=r] % wWosts] aAmg, 2002,
pp. 61-79.

A=k o el ARBHE LR ¢ R
oM EAE® k#kit, 2000,
pp.160-163, 178-179, 185-187,
190-191, 193-195, 313-314, 479-481.
Hardy RR, Hayakawa K. : B cell
development pathways, Annu Rev

Immunol. 2001;19:595-621.
Prussin C, Foster B : TCR V alpha 24

31.

32.

33.

34.

and V beta 11 coexpression defines a
human NK1 T cell analog containing a
unique ThO subpopulation, J Immunol.
1997;159:5862-5870.

Robinson DS, Hamid Q, Ying S,
Tsicopoulos A, Barkans J, Bentley AM,

Corrigan C, Durham SR, Kay AB

Predominant Th2-like bronchoalveolar
T-lymphocyte  population in  atopic
asthma, N Engl J Med.

1992;326:298-304.
Watanabe A, Mishima H, Renzi PM, Xu
LJ, Hamid Q, Martin JG :

allergic

Transfer of
airway with
antigen-premed CD4+ but not CD8+ T
J Clin

responses

cells in brown Norway
Invest. 1995;96:1303-1310.

Hoglund P
regulatory T cells the family grows
larger, Eur J Immunol. 2006;36:264-266.
Vercelli D, Jabara HH, Lauener RP,
geha RS @ IL-4 inhibits the synthesis of
IFN-y and induces the synthesis of IgE

rats,

Induced peripheral

in human mixed lymphocyte cultures, J

Immunol. 1990;144:570-573.



