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Effect of Gupoongjeseuptang (GPJST) on
DNCB (dinitrochlorobenzene)-induced
Atopic Dermatitis-like Model NC/Nga Mice

Yoon Jae Eun, Kim Yun Hee, Han Jae Kyung, Kim Yun Hee

Department of Pediatrics, College of Oriental Medicine, Daejeon University

Objectives

The purpose of this study is to investigate the effect of Gupoongjeseuptang (GPJST) on atopic
dermatitis by in vivo experiment using NC/Nga atopic dermatitis mouse, which has histological and
clinical similarities to the atopic dermatitis of human.

Methods

To investigate the effect of GPJST on atopic dermatifis, we evaluated atopic dermatitis-like skin
lesions by clinical skin index and analyzed immunological parameters in peripheral blood mononuclear
cells (PBMCs), splenocytes, draining lymph node (DLN) and performed skin histology in ears and dorsal
skin of atopic dermatitis-like skin NC/Nga mouse in vivo.

Results

In vivo, clinical skin severity score wete significantly lower in GPJST group than control group. IgE, IL-6,
TNF-q, IgG1, IgM, IgG2a and IgG2b levels in serum decreased remarkably in GPJST group than cont-
rol group. Also, total absolute number of CD37CD69", and CCR3™ cells recovered as normal in PBMCs and
CD3", CD3'CDB9 " decreased significantly compared with control group in isolated DLN from NC/Nga mouse
and total absolute number of CD11b"Gr-1*, CCR3"CD3™ in dorsal skin of NC/Nga mouse decreased by
GPJST.

We analyzed ear and neck-back skin after biopsy and dyeing by hematoxyline/eosin (H&E) and tolui-
dine staining (mast cells marker) and obtained results that GPJST are very effective to histological symptoms
(dermal and epidermal thickening, hyperkeratosis and inflammatory cell (CD4, CCR3™) infiltration).

Conclusions
This study demonstrates immunological activity of GPJST on atopic dermatitis-like model mice.
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25 NC/Nga miceE- ©]
%%, @3 IgEX], 18] 11 IL-4, IL-6, TNF-q, IFN-y,
IgM, IgG1, IgG2a, IgG2b2] T W] F=2} periphe-
ral blood mononuclear cells (PBMCs), draining lymph
node (DLN) B I 5-322] ML) 3 A2 2418
Stk 18] 3 hematoxyline/eosin (H&E) 323}
toluidine blue 344 0 2 [ R E L 0] T H-Z=] ol
n X g3y} HAxAZEtAM o2 CD4 gq.
CCR3" 5 AA|E sl B3t e ol
3] g o] - E NC/Nga mice2] dorsal skin tis-
sueE 2|5t B Rk o 2 7] vhg o
A& real-time PCRE ©]--3}o] 2 s}o] TF"]?}
AIE A3A710l Hialsh= violt

88} clinical skin score

O. &g b
1. Mz
D AleF & 717
(1) A1k

B A5 o) A}8-H Ak F 2,4-dinitrochloroben-
zene (DNCB), diethyl pyrocarbonate (DEPC) 3-4,
5-dimethylthiazol-2, 5-carboxymethoxyphenyl-2,
4-sulfophenyl-2H-tetrazolim (MTS), Dulbecco's phos-
phate buffered saline (D-PBS), antibody biotin-con-
jugated, antibody Avidin-HRP conjugated, TMB,
EtOH, magnesium chloride (MgCly) 5 Sigma A}
(Washington DC, USA) A, Taq polymerase,
Deoxynucleotide triphosphate (INTP)< TaKaRa A}
(Japan) A|E-2; cydlosporin A (GA)= F2J A2k (Seoul,
Korea) A &2, $Eo} & (fetal bovine serum, FBS)
£ Hyclone A} (Logan, USA) &2, PE-anti-CD3e,
FITC-anti-CD19, FITC-anti-CD4, FITC-anti-CDS,
PE-anti-CD25, FITC-anti-CD692] RNase, rat an-
ti-mouse CD4 mAb (RM4-5), PE-conjugated goat



Bl sk ] DNCB=

anti-rat [gG= BD-Pharmingen A} (California, USA)
A, rat anti-mouse CCR3 mAb (53-6.7)% Bec-
ton Dickinson A} (California, USA) AL, Tris-buf-
fered saline with 0.1% Tween 20 (TBST)= Dako A}
(Glostrup, Denmark) A|F-S, 17+ A Z3H 14, 1L-6,
TNF-q, IgG1, [gG2a, IgGZb [gM2 R & D system
A} (Minneapolis, USA) A=<

Reagent= Invitrogen A} (Carlsbad, USA) A|&-E,, Lu-

Llpofectamlne 2000

ciferase assay kit®} RNase inhibitori= Promega A}
(Madison, USA) A& T3k A18-319oH,
71E} Qb Alobe 5 Aok AHg ST

2 7171

B A3 A-E 717 @9F27] (€, Ko-
rea), microwave oven (LG, Korea), rotary vaccum eva-
porator, vaccum pump (Biichi B-480, Switzerland),
freeze dryer (EYELA FDU-540 Co., Japan), LSAB kit
(ScyTek, USA), CO; incubator (Forma scientific Co.,
USA), clean bench, water bath, vortex mixer, heating
block, ice-maker (Vision scientific Co., Korea), probe-on
plus slide (Fisher Scientific, USA), autoclave, deep-freez-
er (Sanyo, Japan), micro-pipet (Gilson, France), plate

shaker (Lab-Line Co., USA), spectrophotometer (Shima-

5% NC/Nga mice?] o}y mHdo) njz)= 43 107

zue Co., Japan), centrifuge (3+Y, Korea), ELISA reader
(Molecular Devices, USA), flow cytometry (Becton
Dickinson, USA), 7500 Fast Real-Time PCR system
(Applied Biosystems, USA), contrast fluoroseince
microscope (Nikon, Japan) 58 AF8-3}43t}.

2) &

NC/Nga mice 7 % -& Charles RiverA} (Yoko-
hama, Japan)o| A FFHITH 5L AHTY
7HA] LFALE (A F307E AR Co)st &
S 283 TFEL LT 2242 C, & 55415 %,
12417} (light-dark cycle)?] 74| A 15:7F 2-8-A]

2 % 9991 AHgaheict

3) &

Aol AR BB (Gupoongjeseuptang,
GPJSDS] 74 A5 o gt 4k hig
Aol 79} ko] ALESka, 1 gk ey
$ )23} Zt(Table 1).
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Table 1. The Composition of Gupoongjeseuptang(GPJST)

= i 4 i
T Taraxaci Herba 30
RS Sophorae Radix 15
Hop 1 Kochiae Fructus 15
e Phellodendyi Cortex 10
B Saposhnikoviae Radix 10
SHRE Lonicerae Flos 10
R Pogostemonis Herba 10
] Pinellize "Tuber 10
AL Coicis Semen 10
w % 10
L) Cicadidae Periostracum 6
) Menthae Herba 3

Total amount

139
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DIARE FERAE AY

8 T8 o] ¥ NC/Nga mice®] 5 795 7|
SHA| AR T 970 WA FA 7 A FHEE
2417 A5k 123l 1 % DNCB & (o}
AT SPB oY =3:1)200 wUE 5 FH ol
TXIA, 49 &, 15U 2-3 W 0. 2%
DNCB & 150 lE & F9oll 4 73t =25

%, H 0] FE mice A 3ho] Ao A

=
-

= GPJSTE 7.1 mg/25 g/day®] =2 8 7+ 7
T Foslgon, ¢ tE2T2 cyclosporin A
(GsA, 20 mgkg)E 73 3] F7Fo FAL skt

2) Clinical skin index

NC/Nga mice®] 53.53.8- o) 7393014
QA o2 AHGEE QT § IS ol 8
shed 20 ol AA|BSITk 997} 5L Yama-
moto®] 3713298 2313} erythema/hemor-
rhage, dryness/scarring, edema, excoriation/erosion,

lichenification 5 7}A] 8M=-0 & 3}a1, S-<hg7} A}

3) AE HIgE S

= FA D@ FRH}FE FAF4F12F
&), 8 7 (16 7))l 212} NC/Nga -mouse 01| 4]
capillery ¥H2- 0]-§-8Ff 2F 100 o] 4 A3

) 2]7] 6,500 rpmo| A 20 E7F AR5}
30 ) FAS BEjslgom 70 Tol W B
. A% F8 5 NC/Nga mice?] 8% 1 IgE
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% S e
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off

= enzyme-linked immuno-sorbent assay (ELISA)
=819t Z} wellol] NC/Nga mice 8 7, 12 57,
FHo) A AP A 5 1l (1/10 dilution) 2} di-
lution buffer 45 (05 &35} 2} wellol] £F3}a1,
2 AZEERE 25 C A2 A WA g $ 2 3] wash-
ing $h=-8-4 0 2 M3 3} t}L- antibody biotin-IgE
conjugatedS Y11 2 A|7HHEX|SIS T ThA) 2 3] 4
A & =g o F A3 )L antibody Avidin-
HRP conjugated 100 {5 A& 3}aL 1 A|7F -0
A A3 5 TR A 20T TMB 718-S- 100 1l
A EFSRAL Yol A 30 27T EAIREF- 100 ]

=%

>

]

miceo| A] GPJSTS 8 7t &
ether 2 PFFAIZ] & 5 5-919] sking 2] 5k
skinol| A 2] F AIA L5 A 3Tk

5) % 9523, @24 1231 PBMCsol| 4 9]
FF FAE Y
AYE TES T DNCBE o}E 3] 9] F- Ao
F2E NONga miceo| ) 9288 217 425)0)
100 mesh2 A| EZ £2]8}3L D-PBSE 5 £7F 94
2] (1,700 rpm)3}ed 2 3] A2 3F 3 cell strainer
(FALCON)9l| B-TA|A A|xzo] 9] o] 3l ¥ 4] 932
Aol BEES AA SN 5 JixAe &
Al chopping 8t 3= collagenase 1 mg/md (in 2% FBS +
RPMI1640)S %31 37 C shaker (180 rpm, 20 min.)
B F7]ol A gt 3 AT A S 3]sk WL
2 4 3] 9rE319 T PBMGs P) 2] heparin®] S0
UE FAVIZ A AP o 2 A st -5
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S & M 2E EEIh ol AEES
ACK £ (8.3 g NHA4CI, 1 g KHCO3, in 1L of de-
mineralized water + 0.1 mM EDTA) O & 21 2-0]| A]
5 & &t Agste] AEFE &3)A17]7]3 B
D-PBSE 2 3] A|Z 3} £ 0.04 % trypan blue 2 344
&3 AEFE SASIGT: ST =AY
NEFE5x10°2 243 54 CollA B
&1 A (immunofluorescence staining)S A A]SFA T
Z}7}o|| PE-anti-CD3e, FITC-anti-CD19, FITC-an-
ti-CD4, FITC-anti-CD8, PE-anti-CD25, FITC-an-
ti-CD69, PE-anti-CCR3, PE-anti-CD11b, PE-anti-Gr-1
& B30 #1F GSollA WA vhE 33
3] ol Q1ikek A A ErE FAIEE $- flow cyto-
metry®] Cell Quest 2 1L o] 8-3le] CD3,
CD19", D4, cD8*, cD4* D25 ", car3™, cp3*

D69, cCR3 D3, CD11b Gr-1" M XSS i
& (D BT F FAETE D83t 24 240
1] At A ESabsolute number)E 23513 T

o o

6) 9= cytokine £

OLE BEo] 27 & ethyl ether 2 vl A%
AR = A A H3 & FH& Flskh
F2]H Ao IL-69H TNF-09] 5= =4S ELISA
2 ARS =439} ZF wellol] NC/Nga mice
2] &2 100 pl (1/100 dilution)?] FF3}31, 1 A| 7t
5ot A Lo A HFX] 3} B washing E8AOZ
2 3] A] 23} t}2- antibody Avidin-HRP conjugated
100 plE A Sfar 2ol 4] 1 AITHEA] g 5 ThA|
ATt T™MB 7182 100 w2 B34 i
oA 30 &7 A 250 0] stop &4 A 2]
3 ELISA reader 450 nmol| A T332 =4 3519ch

7) Th1 and Th2 cytokine of ELISA analysis

A FTE $ AS3 v A el vl 2
(1x10°/well)= anti-CD28 (1 pg/ml) 349} anti-CD3
(1 pg/ml), mite antigen (1 pg/ml)S-= 96-well coat-

[e)

==

A

O
ofr

ing ¥ plateol| 4] 48 AJZt FF FAH
IL-49} IFN-y+= ELISA kitZ 7}A| 1 &
wellol] H]ZGA| 32 8l & 2424 100 0 sk,
1 A7 59t Lol M 1] 3 3 automatic ELISA
washerZ 0]-8-3}¢] washing =8N 0 2 5 3] A
218} U1 antibody biotin-conjugatedE- ¥ 31 30 £
RS TAL 5 3] A & g glo R
213} T} antibody avidin-HRP conjugated 100 x4
£ A2ehal 1 AIRE Aol A WA g5 ThA] 5 3]
AZ 8T TMB 7185 100 p0 F5-8kal oha
ol 41 30 Xt A8 $- 100 209] stop 8-H-&

3} 3 ELISA leader 450 nmol| A &F =5 =4 5}

A

3R
£
hE

o
ol

}

1>
M
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8) A Y] immunoglobulin 7%

Z 1gGl, IgG2a, IgG2b, 18] IgM 2] A W)
FE 24L& A¥ 28 3 enzyme-linked immuno-
sorbent assay 2 AJAMFS =4 514tk ZF wellol]
atopic dermatitis-like skin NC/Nga mice2] &7 100
10(1/200 dilution)®) EF3}1, 12 A7+ F<H4 C
WA M WA §-2 3] washing 5§02
M Zet T} antibody biotin-conjugatedE ¥ Il
30 B3 WAISHATE T2 2 3] A - 4589
© 2 M|#3} )L antibody Avidin-HRP conjugated
100 plE A2JskaL 1 AJZE Ao W23 &
A Al A 3G TMB 7182 100 pb ¥ 53¢



110 thakakdtaola}sls] %], Vol.22, No.3, December, 2008

keratinocytes, neutrophils/eosinophil @}, 71 &] t}-2
A9} 358 A5 Hab ok WA s
cells)ZS M 3}= toluidine blue G2 0 & H|THA|

o A4 DAY,
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e

FH

10) A ¥ 22 3}8+Y9 4 (immunohistochemical
staining)

R.E NC/Nga mices 20 FHoA 92 A £
FE% 5 & 5 FEY ARz E =5
10 % ¥22 g4 143517 setd &

7= & rae anti-mouse CD4 mAb (RM4-5)$} rat
anti-mouse CCR3 mAb (53-6.7) L&A & A}-§-
slof ReizAFeA AL Selrh 2 AAL
4 ym 7 2 A 3F & probe-on plus slideo]] F-2F
A A AZA|A T} 18] 1 &322 (deparaffinized)
S 8F4=A]7]31 0.01 M citrate buffer (pH 6.0)5 ©]
£-3]] microwave ovendl] 15 £7F A x]2]35}4th
24 ) BustEL) 482 oA5] kol

¢

d
o 1

S
Aol 1 A7 B RAN g B0 &
3} T} LSAB kitE ]85} PE-conjugated goat
anti-rat IgGol| 30 £7F ¥HS-A|ZI T} 3 3] Tris-buf-
fered saline with 0.1% Tween 20 (TBST) & o7
 LEEFECEER PEEE PR
& 1] Z(contrast fluoroseince microscope)S A

sl x100 vj-& =2 FZ3sH T

11) Quantitative real-time-PCR on dorsal skin
tissue of atopic dermatitis-like skin lesions
in NC/Nga mice

(1) & P22 ol X RNA £

oFE o] T8 § NC/Nga mice®] 5 9H-324]

< goju]o] T2 (0.1 g)F RNAzol® 500 S

Y $hE WA Bk o 5 24

g

9] chloroform (CHCl3) 50 y{5 A7}k & 15 %3t
ThA] E3tel3l o o)5 gl 15 B RISH &
13,000 rpmol| A DA B2} &kar ok 200 ulo] A=
M-S 3]4=5}] 2-propanol 200 2} T £33 &
A8 EET Lol 15 B7HEA|EIGI) o] 2
THA] 13,000 rpmol| A €14 2] 8 3 80 % EcOH
2 A5k 3 B7F vaccum pumpo| A A28}
RNAZS =33t} 23 RNAE diethyl pyrocar-
bonate(DEPC)E A 2|3} 20 p09] ZHol o]
heating block 75 CollA E&A3} Al7] Z first
strand cDNA §HAJof] AF-&3}4 Tk

@ AL FHEL QS

&2 Alreverse transcription) §F3-& FEH]H to-
tal RNA 3 ;¢S DNase I (10 U/pl) 2 UfeubeS 37 °C
heating blockol| 4] 30 7t WH3-A)71 & 75 Tol|A]
10 & S AN 7)1, o3 7]9) 2.5 110 10 mM ANTPs
mix, 1 i random sequence hexanucleotides (25 pmole/
25 110), RNA inhibitor 2] 1 0 RNase inhibitor (20
U/ed), 1 1 100 mM DTT, 4.5 1 S¥RT buffer (250
mM Tris-HCl, pH 8.3, 375 mM KCl, 15 mM MgCl,)
£ 71k 2, 1 409 M-MLV RT (200 U/pd)E THA]
7Fékal DEPC A2 SHTEA HF 797120
7} E| == 390 0] 20 pto] vHg EFA S 2
232 5 2,000 rpmol| A 5 Z7FHUA] H73ste] 37 C
heating blockol| 4] 60 & 52t WF-3-A] A first-strand
DNAE FAe the, 95 CollA 5 52t =5t
o] M-MLV RTE £8743} A2 - 3/do] 5d
¢DNAZ polymerase chain reaction (PCR)®]| A}-&
sy

(3) Quantitative real time-PCR

Quantitative real time-PCR-2 7500 Fast real time-
PCR system2 ©]-&3}o] =35} 4t

Mouse Olionucleotid®] 3 7]vj &-& t}-2-1} 2t}
(Table 2).
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Table 2. Primer Sequence

Gene Primer Sequence
Mouse IL6 sence : tccagttgecttettgggac 3’ '
anti-sence gtgtaattaagectecgacttg 3
Mouse CCR3 sence ' ttcanatgagattgttgggaaat 3'

anti-sence

accgatacagtacagtacagta 3'

sence

Mouse TNF-alpha

tgggaggaaaggggtctaag 3'
acctacgacgtgggctacag 3'

tcaagtggcatagatgtggaagaa 3'
tggctctgeaggattttcatg 3'

anti-sence
. sence
mouse Eotaxin 2 )
anti-sence
glyceraldehyde-3-phosphate sence

dehydrogenase (G3PDH) anti-sence

tgcgctctagaaaaacctgecaa 3’
gecccaggctcaaaggtg 3

R B N R B I IR R N IR R

9= cytokine FHAF WEHL SYBR Green
PCR Master mix (ABDZ A}E-8}991l, internal
standardE G3PDHZE A28}, primerd] 3
TEE7F 200 nMo] HA RREAIZITE Real
time-PCRE| 72 T3 2tk 50 CollA 2
B, 94 Co\ A 4 B3+ 983} pre-denaturation
A7, 95 TAlA 15 2,60 Toll A 1 E3FHHe-
ato] 40 3] WHE S sATE GPJST Folo 3
P ZE internal standard 2 G3PDHE A3}
o %7 f AR BHS FEIHLT

y = x(1+e)n

X : starting quantity

: yield

~<

=}

: number of cycles
: efficiency 2 A|AF5FA RQ (relative quantita-

dive) gk e 7 STk

(]

12) A A
tekal AlF o 2 HE] A8 A= mean + stan-
dard error 2 7] 58} 3L, 1-9]/3 715 Student's

crest BAHE o &3te] AR

. B &S

1. Clinical skin index

A AFE 243 A3, FAdT Normal)
0.3 + 0.330]%1 01, thZ7(Control)S 11.7 +
0.33°.2 YR whdo||, SN ZTQA CA F
o7& 4.3 +0.3, GPJST £ 5.0+ 1.00.2
olEy] R AN YEE F U= &%, 11X,
B, 9%, A58, HAdst 59 S0 o
o Bt oA (p<0.001) UA FAE
(Fig. 1).

N

. 8Y IgE Ao DXl B

o T W8 FH), oFE T F4F (12
T8, oFe T F8 5 (16 789 4 IgE]
FA 9] WgE SAE da AT 47

6.8 (ng/m) = YEFSEOH, CsA FofTtol| A=
Z}7} 43.1 £ 1.9, 114.3 £ 18.1 (p<<0.001), 115.2
+ 4.9 (p<0.001) (ng/m)ZE EFETE ool B3]
GPJST Tl ol AE ZH2} 34.9 + 9.0, 126.1 +
23.8 (p<0.01), 106.1 £ 7.5 (p<0.001) (ng/ml) =
eht, ok o} 34 59} 8 Fol A iz
Hlake] £-9 29l 72 a7 LrehhSITH Fig. 2).
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Fig. 1. Effects of GPJST on clinical skin features and severity in DNCB—induced atopic

dermatitis—like model NC/Nga mice.
Clinical skin index of dermatitis was defined as the sum of the individual scores graded
as 0 (none), 1 (mild), 2 (moderate) and 3 (severe) for each of five signs and symptoms
(erythema/hemorrhage, dryness/scarring, edema, excoriation/erosion, lichenification)
on the back. Statistically significant value compared with control group by t—test
(sxp<(0.001).

Normal : no process

Control : administration of normal saline for 8 weeks

CsA : cyclosporin A (20mg/kg) injection for 8 weeks

GPJST : administration of GPJST extract (7.1 mg/25 g/day) for 8 weeks

300 - —— WT-Nr
= —8—DNCB-CT
] )
o 250 | —d— DNCB-CsA
: —o— DNCB-GPIST
"
S 200 1
g
= 150 A
5 3%
% 100 D ees
E
& s

D A

0 45 b ES
After, GPJST treatment

Fig. 2. Effects of GPJST on the serum levels of IgE in DNCB—induced atopic dermatitis—like model
NC/Nga mice.
The animals were administrated with normal (—4p), control (—Hl), CsA (20 mg/kg) (—A), GPJST
(7.1 mg/25 g/day, —O) for 8 weeks. Serum levels of IgE were measured by sandwich ELISA at
indicated time points. Each point represents the mean * S.E. of four mice. Statistically
significant value compared with control group data by t—test (¥p<0.05, #*p<0.01, ##+p<0.001).
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g oJ+0] 8.95 + 0.35 (p<0.01) (x10°/g) & LU}ERE,
i3 izl vlste] f94 sl A a95 e

75, WA Fig. 3).

Hormal Control Cad GFIAT
DNCE treatm ent for 4 weeks

Fig. 3. Effect of GPJST on total cell number of skin in DNCB—induced atopic dermatitis—like

Positive cellsin PEMC (%)

Fig. 4.

(7%

- = N N W

model NC/Nga mice.

NC/Nga mice model followed by the administration of GPJST (7.1 mg/25 g/day) for 8 weeks.
At the end of the experiment, dorsal skin (X10%g) were removed and total cell absolute
number were measured by analyzed by flow cytometry. Each point represents the mean + S.E.
Statistically significant value compared with control group data by T test (#¥p<0.01,
#xp<(,001).

45 -+ 14 1
. - B CD4*(%) B CDS8*(%)
®
o 12 1
5 4 S
g 4 é‘lﬂ -
. g 4 =
5 [
0 o 26 -
F -
:E 4 -
0 4 ]
&
5 2 9
0 - n -
Nomnal Control CsA GFIST Normal Control CsA GPIST
DNCE treatment for 4 wesks DNCB traatment for 4 weeks
Effect of GPJST on the percentage of CD4* and CD8* in PBMCs in DNCB—induced atopic

dermatitis—like model NC/Nga mice.

NC/Nga mice model followed by the administration of GPJST (7.1 mg/25 g/day) for 8 weeks.
At the end of the experiment, the mice PBMCs were removed and the percentage of CD4*
and CD8" were measured by analyzed by flow cytometry. Each point represents the mean
+ S.E. Statistically significant value compared with control group data by T test (¥p<0.05).
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Fig. 5. Effect of GPJST on the percentage of CD3"CD69" and CD4"CD25" in PBMCs in DNCB—
induced atopic dermatitis—like model NC/Nga mice.
NC/Nga mice model followed by the administration of GPJST (7.1 mg/25 g/day) for 8 weeks. At
the end of the experiment, the mice PBMCs were removed and the percentage of CD3'CD69*
and CD4"CD25" were measured by analyzed by flow cytometry. Each point represents the
mean + S.E. Statistically significant value compared with control group data by T test (#++p<0.001).
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Fig. 6. Effect of GPJST on the percentage of CCR3" in PBMCs in DNCB—induced atopic
dermatitis—like model NC/Nga mice.
NC/Nga mice model followed by the administration of GPJST (7.1 mg/25 g/day) for 8 weeks.
At the end of the experiment, the mice PBMCs were removed and the percentage of
CCR3" were measured by analyzed by flow cytometry. Each point represents the mean =+
S.E. Statistically significant value compared with control group data by T test
(xp<0.05).

140 m (D3*Tealls

O CDI9"Bealls
120

100

ChE"ECD1 9 abiokite Nodin
DLN{ 10

&
. t
1]

MNormal Control CzA GPIST
DNCE treatment for 4 weeks

Fig. 7. Effect of GPJST on CD3" and CD19" absolute cell number in DLN in DNCB-induced
atopic dermatitis—like model NC/Nga mice.
NC/Nga mice model followed by the administration of GPJST (7.1 mg/25 g/day) for 8
weeks. At the end of the experiment, the mice DLN (x10") were removed and CD3" &
CD19" absolute cell number were measured by analyzed by flow cytometry. Each point
represents the mean = S.E. Statistically significant value compared with control group
data by T test (¥p<0.05).
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etk cD19" ME = AT 104+ U594 & Hals 130T (Fig. 7).



116 thghabkiolaats) A Vol.22, No.3, December, 2008

2) CD3"CD69"* 9} CD4*CD25" F M| 429
X e 9%

DLNo|| A ¢] CD3'CD69" M E & AT
4.6 +0.1, R 14.0 £ 2.9, GA T 7.2
+ 4.2, GPJST ool A& 7.9 + 0.7 (1092
A (p<0.05) A 7H438FAaL, CD4'CD25 " Al E
T AAATE1T7 + 1.2, YF2TFE 5.0+ 25, CGA

FOJTL 24 +0.01, GPJST FAT =21+ 06
(<1002 728 o frolAde I3l Fig. 8).

6. S LFEA L HHE ME 4 H3lojl 0|xl= I&
1) CCR3"CD3" A X o] v X 9
Skinol A12] CCR3CD3" M E 5 B2 7

+1.8, 2TL17.2 2.8, CGA Fo3FE82+23

18 1 B CD3"CD69™
.18 @ CD4*cD25*
g%ﬂl
f=12
83
Be -
= 8
s
24 ¢
e k

> 4

D o

Nommal Control CsA GPIST

DNCB treatment for 4 weeks

Fig. 8. Effect of GPJST on CD3'CD69" and CD4*CD25" absolute cell number in DLN in DNCB—induced

atopic dermatitis—like model NC/Nga mice.

NC/Nga mice model followed by the administration of GPJST (7.1 mg/25 g/day) for 8 weeks. At
the end of the experiment, the mice DLN (x10") were removed and CD3"CD69" and CDA'CD25" absolute
cell number were measured by analyzed by flow cytometer. Each point represents the mean
+ S.E. Statistically significant value compared with control group data by T test (+p<0.05).
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Fig. 9. Effect of GPJST on CCR3*'CD3" absolute cell number of skin in DNCB—induced atopic

dermatitis—like model NC/Nga mice.

NC/Nga mice model followed by the administration of GPJST (7.1 mg/25 g/day) for 8 weeks.
At the end of the experiment, the mice skin (x10*) were removed and CCR3"CD3"* absolute
cell number were measured by analyzed by flow cytometry. Each point represents the mean
+ S.E. Statistically significant value compared with control group data by T test (#xP<0.01).



BERpRES o] DNCBZ =% NC/Nga miced] ol&Ey HH-olo] mjx):= 43k 117

B CDIIb Ge1"

Absohite Mo, in dorsal skin (x100)
O o— MW FR N O - 00 WD O

MNommal Control CzA GPIST
DMNCE treatment for 4 weeks

Fig. 10. Effect of GPJST extract on CD11b*Gr—1" absolute cell number of skin in DNCB—induced
atopic dermatitis—like model NC/Nga mice.
NC/Nga mice model followed by the administration of GPJST (7.1 mg/25 g/day) for 8 weeks.
At the end of the experiment, the mice skin (x10*) were removed and CD11b*Gr—1
absolute cell number were measured by analyzed by flow cytometry. Each point represents
the mean = S.E. Statistically significant value compared with control group data by T test
(#xp<(0.001).
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Fig. 11. Effect of GPJST on the levels of IL—6 and TNF—a in the serum of DNCB—induced atopic

dermatitis—like model NC/Nga mice.

Blood was collected from the retro—orbital plexus under ether anesthesia and serum
was obtained by 10,000 rpm centrifugation and stored at —20 C until use. The levels of
IL—6 and TNF—a were determined using a commer—cially available ELISA kit. Statistically
significant value compared with control group data by T test (¥p<0.05, #*p<0.01).
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Fig. 12. Effect of GPJST on the Levels of cytokines in the culture supernatant of splenocytes of
DNCB—induced atopic dermatitis—like model NC/Nga mice
Splenocytes from mice at 20 weeks of age were stimulated with mite antigen (1 pg/ml), and
anti—CD3 (1 pg/ml) plus anti—CD28 (1 pg/ml) antibody for 48hrs. IL—4 and IFN—y in the
culture supernatants was measured by mice IL—4 or IFN—y ELISA. Statistically significant
value compared with control group data by T test (###p<0.001).
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Fig. 13. Effect of GPJST on the levels of immunoglobulin in the serum of DNCB—induced atopic

dermatitis—like model NC/Nga mice.

Blood was collected from the retro—orbital plexus under ether anesthesia and serum
was obtained by 10,000 rpm centrifugation and stored at —20 C until use. The levels

of IgGl were determined using a commercially available ELISA kit.

Statistically

significant value compared with control group data by T test (#p<0.01, ##+p<0.001).
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Fig. 14. Histologic examination of ear skin lesion in DNCB—induced atopic dermatitis—like model

NC/Nga mice.

The animals were administrated with saline (control), CsA (20 mg/kg), GPJST (7.1 mg/25 g/day)
for 8 weeks. Ear biopsy was stained with H&E(14—1) and toluidine blue (14—2) for exa—
mining inflammatory cells and mast cell (B, arrow), respectively

(A; normal. B; cotrol, C; CsA, D; GPJST).

15-1

Fig. 15. Histologic examination of dorsal skin lesion in DNCB—induced atopic dermatitis—like

model NC/Nga mice.

The animals were administrated with saline (control), CsA (20 mg/kg), GPJST (7.1 mg/25 g/day)
for 8 weeks. Skin biopsy was stained with H&E (15—1) and toluidine blue (15—2) for exa—
mining inflammatory cells and mast cell (B, arrow), respectively

(A; normal. B; cotrol, C; CsA, D; GPJST).
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Fig. 16. Immunohistochemical staining of ear skin lesion of DNCB—induced atopic dermatitis—like

model NC/Nga mice.

The animals were administrated with saline (control), CsA (20 mg/kg), GPJST (7.1 mg/25
g/day) for 8 weeks. Ear skin biopsy were stained with PE—rat anti—mice CD4 mAb and
PE—rat anti—mouse CCR3 mAb, respectively

(A; normal. B; cotrol, C; CsA, D; GPJST).
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Fig. 17. Immunohistochemical staining of dorsal skin lesion in DNCB—induced atopic dermatitis—like

model NC/Nga mice.

The animals were administrated with saline (control), CsA (20 mg/kg), GPIST (7.1 mg/25 g/day)
for 8 weeks. Dorsal skin biopsy were stained with PE—rat anti—mouse CD4 mAb and
PE—rat anti—mouse CCR3 mAb, respectively

(A; normal. B; cotrol, C; CsA, D; GPJST).
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12. Real—time PCR analysis on atopic derma—
titis—like model NC/Nga mice
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Fig. 18. Effect of GPJST on the IL—6 mRNA levels in the skin of DNCB—induced atopic dermatitis—like

model NC/Nga mice.

[L—6 mRNA synthesized by RT—PCR was analyzed. IL—6 mRNA express were measured RT—PCR.
The amount of SYBR Green was measured at the end of each cycle. The cycle number at
which the emission intensity of the sample rises above the baseline is referred as to the
RQ and is proportional to the target concentration.
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Fig. 19. Effect of GPJST on the TNF—a mRNA levels in the skin of DNCB—induced atopic dermatitis—like

model NC/Nga mice.

TNF—a mRNA synthesized by RT—PCR was analyzed. TNF—a mRNA express were measured
RT—-PCR. The amount of SYBR Green was measured at the end of each cycle. The cycle number
at which the emission intensity of the sample rises above the baseline is referred as to
the RQ and is proportional to the target concentration.
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A = A (Fig. 18). A& AA = ATk (Fig. 19).
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Fig. 20. Effect of GPJST Extract on the Eotaxin 2 mRNA levels in the skin of DNCB—induced
atopic dermatitis—like model NC/Nga mice.
Eotaxin 2 mRNA synthesized by RT—PCR was analyzed. Eotaxin 2 mRNA express were mea—
sured RT—PCR. The amount of SYBR Green was measured at the end of each cycle. The
cycle number at which the emission intensity of the sample rises above the baseline is
referred as to the RQ and is proportional to the target concentration.
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Fig. 21. Effect of GPJST Extract on the CCR3 mRNA levels in the skin of DNCB—induced atopic
dermatitis—like model NC/Nga mice.
CCR3 mRNA synthesized by RT—PCR was analyzed. CCR3 mRNA express were mea—
sured RT—PCR. The amount of SYBR Green was measured at the end of each cycle. The
cycle number at which the emission intensity of the sample rises above the baseline
is referred as to the RQ and is proportional to the target concentration.
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4 A Ak

o5 3] kg ok Blo] Qe 4
X & eosinophil cationic protein (ECP, eosinophil
granule 5ol Ex)3}= F&7} Atk
ECP= ¥ 27] whgolu dawke &t 24
319 eosinophilol| A #-H]E]= protein® 2 7]AY
ol ATEAol S, ok 33 Al
B¢ 1RA 8L fAol mls)M ECPe] w7}
=rhe Bt Qb

2A438}H lymphocytes, THEE-2] CD4 helper cells,
mast cell, I F(dermal)2] Langerhans cells, =35}

protein)

Al A== antigen-presenting activity7} = E I

(epidermal) 9] Langerhans cells 5-°] o}E3] IH-4
7 BEd HWedoz B Yok’ Langer-
hans cells-2 T} 5- 2] =5 antigen-presenting cell
2, ol B3] 3]F- ol A o] M| E 2] F 3o antigen-
specific IgE9} W3-
O] AL allergen-specific T cell®] IgE2] target©]
5= allergens A = == gtk G 27
HE3-o] A HE H o]+ eosinophil-& o}ET] ]
ANA = A A LA|gF WA M E 3}8HA A

v LT

3= receptorE W=,

—* Stimulatory pathway
—> Inhibitory pathway
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Itz
IFh-
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o TNF-8 —

=% NC/Nga mice?] o}&y] H4-9dof wjx|&= g3 125

oA, E-3] A4 21 -%- eosinophil-derived protein

o] A7} EQ1E 3L, Mast cell GA] o} E] )5

o] 4 Welo] "tk Th cell& Thooj| A £3}

4o Thk T2 L] ol Ae 2 12
=

£ cytokineS #-H]S}AL, HHIHE cytokineE
747t U2 98-S 3te] Ay s Bre-S 71316]-1*4-
0 Th cell& IEN-y#} IL-2E H-H|3}31 Th2
cell-& IL-4, IL-5, IL-10, IL-13% wHs=H o7
3} cytokine®] 2]3l F&= AgEE oy 7}
2] ¥kS-© ThS 3} 2T} (Fig. 22).

Thil, Th2 & T} antigen©] 9= Aol A IgM,
IgG, IgAS - E=3}A|9 &d| 2 7] vk-g-of] B3}
© IgE9] 7% Th2o] 9Jax ¢t F=H )k Th2
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Fig. 22. Major cytokines in allergic inflammation and cellular interactions
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S vebd e A1 IgE S 28k TA
Fo] Aol oJ@the AL oJw]git). CD4” Th2
A Zo| A B 5= o cyrokineF IL-4 2} IL-139]
BA| 9] IgE A o]l Fofst= A o2 G4 Stk
A H ol A IEN-y= IL-40] &3 IgE A&
A3} 3L IL-4E IFN-yo] L&} BH]Z A
71E B3 s xd AR E 2 vk 4=
BA| 1} T3 5-40] Fee R2/CD239] & 57}
A F7)1aL 84 CD23S IgE ZEAAEA BA
F9] Igk AAHS 2HUG . olefd AR
Ko} IL-4 A3/ Th2 M7} IgE /3ol AA 2
& sk Ao E AZE L of2lgh 7% o] &l
A 5o] IgE A o= FAst=A] Fot
v}y, Aol A vIAE v F5
o A IL-4 8} IEN-y o] A Ad -5 Qo A, GPJST
o F2o] gzl BIa] IL-4+= 5-2)4 (p<0.001)
Al 245931, IFN-y & tiZ7o) Hlske] Z7}
5T (Fig. 12). ©]= GPJST©] IFN-y9] A A<

FAAZ S ZH IgE S AR 7= s

HA 2238 Q A S Foto 79 5 9Fx3
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CD4" Th2 A E7} B ¥ 319k, GPJSTES FJ 3
13 ol A= A CD4T Th2 M7} 24 g
S #EY F AAh (Fig. 16, 17).
PBMCs 9} DLN©I| | @584 WY A 29| w3}
151 A7}, PBMGCsoll A1 2] CD4" 9} CBS™ A&
F GPJST ool A 194 (p<0.05) 31
72 JER QL (Fig. 4), CD3 " CD69 ™
(%)= gl vlste] DNCBZE =4
o] F7F3laL, GPJST Fof ol A= th=
ol Hlake] f-994 (p<0.001) YA ZFAstTh
(Fig. 5). DNLOJAMECD3 " 9+ CD19" Y A E 5= =
T ool A g dtoll vlsl 57kt AL, GPJST
FolroMe iz Hste A s
Yehf itk (Fig. 7). CD3°CD69 " A E = A4}
ol H]5}ed DNCBE =8 thZ&ato] 715
31, GPJST F-ofol A& i ztol] Hlste] {94
(p<0.05) AA FHA3FA Tt (Fig. 8). o2 dF EF
DA WA Z= 27} 3ol oate] &4dstE o,
A= cytokine?l IL-69} TNF-0.0] 55 Z7HA|
2tk APIM= A Z IL-69} TNF-a 55 5
DNCBZ & ¥ tjZ7dl| Bl3le] GPJST T+
A 94 e TAE YR (Fig. 11). &
Sk NC/Nga mice?] 5 ] F-32]-S biopsyste] fr
AA} W T E RT-PCRZ #2347}, IL-6
mRNA 24} 23 & DNCBE 53 &)
H]5ko] GPJST F-o4-9] RQ #ho] 66%01°3 H4as
YUERN A3 (Fig. 18), TNF-a mRNA F-Z A} ¥Hg
T 2ol vlske] oF 35%0]% 7HA8 U (Fig.
19). ©]= GPJST7} A7 8 502 59 9%
2 HIHZE A5t HF cyrokinesE A
&= 2108 AYZhH

A7} A 02 9RER F9lol= A vk
A3, B E -] o] B Bl F23 CCR3, co-

taxin % macrohage chemoattractant protein (MCP)

59 chemokine Z2]0] BZAT™, o] F %4

AN HIREA 29} S48} E A Q] eotaxin

d

P
o

rll‘ r::l‘
b

fofs

d
1 b

1)

BN b

e o [
N
r_“ T



Bl sk ] DNCB=

CCR3 9] ligand = F+2 A3 A Loj| 4] £H| 5] 11 1)
B3 gol | Zo N5 BrlETh BV E, SARE,
S H7)F, Th2 M X 5ol EA3h= CCR3 484
9} eotaxin®] Ag3t] A=A X E0] TRFZ
Y2 0153, Eotaxin& G5HEE- 279

=
MR E S} 5AFES FEER ol A%

2)

2 IL-133} 22 cyrokine ] A5 28-S &3
SHEFE L, 53] IL-132 39| 28 AF=51]
eotaxin®] FH| S Z71A)7] 1, HITHA 3 2 SARE
spetrAd S rdehe AET AR LA 3l
9 1132 T A9 v E, 38717,
ZFA A 3 (dendritic cell), ZFAAM L S| A5 EH]
Ha1, IL-49} 832 T35k 149} FrAlgH
285 Yehd g, ofE ] E-2 nlokEy] 34,
olEd] uH-, dH 27 vg, v FHlsd 2
type I o5/ A= IL-139] T/} Bl
A} eotaxin 22 chemokine® FHFES f

WP 2 chemokine-2 8-10 kDa basic hep-

arin-binding polypeptide mediators 2] family 2 95
Z2 592 ASWH A ELE recruitment St
F28 292 s 202 22l AT oli=27)
9] cysteined} 27} 2] main subfamilie®] CXC 18] 31
CCE FE-Ht} eotaxin CC chemokine & & Z3)
2] 9] chemoattractant &} FAFT B4°V 7} basophils
2L sk AL BelA ck ETh2 A
9] g-o1A 2 B uE T PP, eotaxind THF
iz—" oM AitE =, S Aok tAA

X, chondrocytes, fibroblasts, &, endothelial,
18] 21 epithelial A| X 5] PPN axin®]
E-X 312 chemokine receptor CCR39l| A¥Hsl=1),
CCR3= 34, S5, HIRMAE, 7231 Th2
AZANN BREHTS g b= o)A eo-
taxin®} CCR37} -4 Boakzlo)] Q3 98-8 F=

85,88,93,96
AOE BIFEI 0,

o m

5% NC/Nga mice®] obEw] 3)3H-edo] wjx|& d3F 129

A A3} DNCBZE =% NC/Nga mice?] 5
) F-Z22] A DNAE 33} eotaxin} CCR3
RNA 712} Fdl-S gj 22 ¥l alste] DNCB

T8 U279 RQ 3k 10]2}F & |, GPJST
Eo 7Y S gBEZ o A9 cotaxin mRNA -2
F ko] izt Hlgte RQ grol 45% FAE
YEM 3, CCR3 mRNA F-34} B2 o) 27
o] Hlgted RQ %Ol 65% 7S JERN AT (Fig.
20, 21). B3 D2 gl o] PBMCO| A CCR3™ &
A Z7 DNCBZ S =4 Tzl vlsle dA
SHAl S7F8H AL, GPJST Foi gk w2 24
o] A YERY ATt (Fig. 6). 18] 31 5 T §-
Z 2% biopsysta] FACSE EASI Adjo| A=
CCR3"CD3" @A 27} th 2o Hl8te] GPJST
Fojto] A A 7HAaE YERHRIAL (Fig. 9), 7
o} 5 93 20N MY F2A G 53},
DNCBZ =¥ tZtel| Hl3te] GPJST £
o] CCR3" BAAE7} AT FAE JeRd
As & 7 AT (Fig. 16, 17).
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a3

BA = Th2 A 9] 218 5 o} 3}
IgE 2} immunoglobuling- 1| 5}A] Ft} At
2 IL-4°)| 2]} isotype switching®] =5 = IgGl
27} IFN-yol| 93] isotype switching =]+ IgG2a
G2 T 9 AD SR SN F7)50)
e,
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o) $2& 2H A7), Bl sl vha

A F7HE QO GRIST FAZ £ A

233t (Fig. 13). ©]:= DNCB 22 4| 27]
uf 7} Aol 3B A|E o] B3} whe} IgG iso-
type EHI7}F 571 =H, GPJSTOl 2] 8f B Al 3E9]
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ot 3] v ibzlo] 415teH ]
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293 ALl Aow g Yoot o
2] 31 myeloid suppressor cells (MSC)2] -7 mac-
rophage (Mac-1/CD11b)2} granulocyte (Gr-1) lin-
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nodesol| A @5 F 5 g 220 7 o] 53} §ol
EAgted], o] AEe
totoxic T lymphocyte (CTL) generation, 18] 3! lym-
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O] g T 9 R ARS A&H 07 BT
A5he ?-5]_]:]_101,1045)
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4] CD11b"Gr-1" MSC Al ¥ 4+ DNCBE &
L SHA] @38 g gl Hlgte] o] AAEHA|

7Pl GAS Folgh HddxT e vz

of Hlste] FAs}A Hastq o™, GPJST F
ot vl Hlsl of 4uig = ZAskltt
(Fig. 10).

T AFEANA Y F A EFE ST
A7}, DNCBE F 5% tz27oA 3 H
3 FA3 = =
&tz H] 0}‘4 TrJH (p<0.01) =
2 &35 YeRi T (Fig. 3). T3 GPJST®] 9
B2 Aol VAT e LohnaA A8 F2
T A9 T HEZA S H&E A4 toluidine ¥
A8 5l A3 A, DNCBR F 8 &7
epidermis &} dermis7} 50 2 S A|3}A 3
S0, e ok wlghA T o) 2 go] Bol B
HFH, GPJST T2 epidermis 2} dermis @] F7]
BT DEE adhel Jrh A0 ol
Zastal viH o] AEE A FEE S ¢l
AT (Fig. 14, 15).
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BERpRES o] DNCBZ =% NC/Nga miced] o}y HH-oo] mx)= 43k 131
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