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Effect of Geopungjeseupbang on Contact Dermatitis
induced by DNCB

Eun Young Bae, Dong Hee Kim+

Department of Pathology, College of Oriental Medicine, Daejeon University

NC/Nga mice with contact dermatitis induced using DNCB were applied with GJHB(i:& /&&#% & 5), and its
influence on the expressions of IgE, immune related cytokines, and immunoglobulins were tested. The results were
obtained as follows ; GJHB significantly redued the production of IgE compared to the control. GJHB significantly
reduced the amount of IL-4 within the suspension of spleen cells, but significantly induced the production of IFN-¥,
compared to the control. GJHB significantly reduced the production of IL-6 and TNF-i in the serum compared to the
control. GJHB significantly suppressed the concentration of IgM, 1gG2a, 1gG2b in the serum. However, no significant
decrease of IgG1 was observed. From the results above, GJHB suppressed the intermediate factors during the
hypersensitive immune response as well as suppressing the generation of inflammation related cytokines. Therefore,
anti-allergic effect of GJHB on the contact dermatitis through immune modulation was confirmed.
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Table 1. The compositions of GJHB

BEL £ E L i)
2534 Dictamni Radlix 15
Y Sophorae Flavescentis Radix 15
35§+ Kochiae Fructus 15
BEETF Xanthii Fructus 15
e R F Torilidis Fructus 15
H M Phellodenari Cortex 15
- Atractylodis Rhizoma 15
ERHE Rhei Radix Et Rhizoma 8

Total amount 113
2) Ao
2 Ao A" A F Diethyl pyrocarbonate (DEPC),

2,2-diphenyl-1 3-4,
5-carboxy methoxyphenyl-2, 4-sulfophenyl- 2H-tetrazolim (MTS),
buffered (D-PBS),
Avidin-HRP  conjugeted ,TMB,

-picrylhydrazyl, 5-dimethylthiazol-2,

Dulbecco’s  phosphate saline

antibody

antibody

biotin-conjugated,

of

o

EtOH, magnesium chloride & Sigma A} (US.A) A|#%, Taq
polymerase$} Deoxynucleotide triphosphate (ANTP)+ TaKaRa
Al (Japan) A¥EE, CsA (cyclosporin A)E FAF AEL,
RNase inhibitore Promega At (Madison, US.A) A<, -Ho}

Hyclone A} (Logan, US.A) A
%<, DMED2 Gibco A} (Gaithersburg, MD, US.A) AEF<S,
RNase= Pharmingen Ab (Torreyana, U.S.A) &L, IL-6, TNF-n
ELISA kit Biosource At A ¥-&, IgE, IgGl, IgG2a, IgG2b, IgM kit
= Endogen Al AEE, IL4, INF-¥ kit= R & D system A} (US.A)

¥ (fetal bovine serum, FBS)<

AES AHEEIGoH, 7]e dut Ajoke B A|9FS AMEE T
3) 7171
BOAge Ag"H 7E 9¥9FE7] (WS, Korea),

microwave oven (LG, Korea), rotary vacuum evaporator,
vacuum pump (Biichi B-480, Switzerland), freeze dryer (EYELA
FDU-540, Co., Japan),
US.A)), clean bench (Vision scientific Co.,

(Sanyo, Co., Japan), micro-pipet (Gilson, Co., France), water

CO, incubator (Forma scientific Co.,

Korea), autoclave

bath (Vision scientific Co., Korea), plate shaker (Lab-Line, Co.,
US.A), Co.,

Korea), spectrophotometer (Shimazue, Co., Japan), centrifuge

vortex mixer, heating block (Vision scientific.

(2+Y. Korea), deep-freezer (Sanyo, Co., Japan), plate shaker
(Lab-Line, US.A), ice-maker (Vision scientific Co., Korea),
ELISA reader (Molecular Devices, Co., US.A.)) 5& AH&3t T

2. 4
1) N8 F&

TEE GRS (GJHB) 24 3 /4 2,000 mE 713}
of @7 FE71A4 A% FE3te] A AS FY AT,
o] S FHFAA (Rotary evaporator, Biichi B-480,
Switzerland) 2 %39t F5HES OA| 52 AZR7] (Freeze

dryer, EYELA FDU-540, Japan)E ©]-8-3} ¢k A% 160 g&

WE B (80C) stHA HBe =& 34 ste] AREHT
2) AEE = 2 AlF A

NC/Nga A7e] 5 298 7%
U g5 uA A7 AfEHES

SHA ARF F ARTE &

247 BA S, 29 1

1% DNCB &9 (ol E : 22199 =3:1) 200 & § ¥
A =¥3RL, 49 FRH, 1 Z°‘°ﬂ 2.3 ¥4 0.2% DNCB &9
150 wE 5 F9d =¥sE (12F5EH 165). 28 3749
aFeE W, dxede ga*l%ﬂérg PR 2o =
CsAE 54545, 437 E GHBE 67 mg/25 g/day?] &
E2 851 AT TStk
3) A % IgE 54

NC/Nga A#7} 8%, 125, 283 165 BF 2 FAlA
capillery #& o]%a—}oq oF 100 w9 AL A3 T YR

2]7] 6,500 rpmoll A 2087+ ¥4I 23t 30 we] HE B
ek #2 = ffé?ét st 70T W BAsAT AY
FTHE ¥ NC/Nga AFe PN IE T L

enzyme-linked immuno-sorbent assay (ELISA, Endogen, USA)
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TR o) A% )5

Z IgE %< 489t 4 wellol NC/Nga AF oA 85, 12
F, 283 1650 AN 4 5 W (1/10 dilution)$} dilution
buffer 45 (S &3t ZF wellol] £F3}aL, 2 A|7F <25 C
Aol LA F 28] washing 45 o2 AHF o
antibody b1ot1n-IgE conjugated® ¥ 2A|17F WA H T THA
28] A & fdo2 AH3 thF antibody Avidin-HRP
conjugeted 100 & A3t 1 A A2A WA g T ThA
A HstAtt. TMB 712S 100 w8 £t oA 30 23
gk & 100 p09] stop &HE 2] s § ELISA reader 450 nmel
A FBFEE SHEA
4) ¥ A EY L4, [FN-v BAF 4
AY F8 F HAAE( x 10°/well)E anti-CD28 (1 pg/mL)
(Pharmingen)#} anti-CD3 (1 pg/mL) 3|7} 96-well Costar 3
Al (Corning Inc, Cambridge, Mass)ll 4] coating® platecl| 4] 48
AlZE Ft FA etk A A EW IL-4, TIFN-v A4 FS
ELISA kit(R&D system, US.A)Z Z43%th 2} welld] DNCB

Ly NC/Nga AF S BAMAE wjF AE=d 100 W2 B
Tom 1 A7 $9t AeolA A F 23] washing 9589
° 7 AMH% oS antibody biotin-conjugated & % L 307+

239tk Tl 28] A F 58 A o7 A FH3 thd antibody
Avidin-HRP conjugeted 100 (& &3t 1 A7 Aol 4 W
2 & oAl Al FsEgT o 7] TMB 7125 100 w3}
o QoA 30 E7F W8k, 7)ol 100 w02 stop &< A
2] ¥ ELISA reader 450 nmolA F3=5 =453k

5) @A AT MolETH] £
A9 F3 F ethyl etherZ v}33le] AAFAHoz do

S AT & gHS EYsiad B8 HAA IL-6st
TNF-alpha % &% DNCBZ ¥ NC/Nga 4% ¢ 43
23 34 enzyme-linked immuno-sorbent assay kit(ELISA,
Biosource, USA)Z AJAFaFS Z43tAh. ZF wellol NC/Nga A
Fol &4 100 w (1/100 dilution)® #5331, 1 AJZF B A&
X WAF F 23 washing &% &doz AFHI o
antibody Avidin-HRP conjugeted 100 & *2|3tal 1 At 4
2o A A F thA] Al FE ok TMB 7185 100 w¥ &5
oto] Aol 30 &1 WA T F 50 w9 stop &4 A st
ELISA reader 450 nmolA &3 =& =431t
6) @AY immunoglobulin isotype™ ELISA &4

% IgGl, 1gG2a, IgG2b 12]1 IgMe] FAHY F= =32
AY FE Folenzyme-linked immuno-sorbent assay (ELISA,
Endogen, USA)Z A4S Z434th 2 wellol CIA AF Y
2 100 p0 (1/200 dilution)? #F3}a1, 12 A|ZE 54T W3
Ao A BAF ¥ 23] washing &F §doz AHI o
antibody biotin-conjugated& %L 303+ A3t THA] 23]
FH F 4% 907 AFHF UL antibody Avidin-HRP
conjugeted 100 & At 1 Al ALdA WA & thAl
AHsGTh o 7)o TMB 7128 100 u¥ EF3}31 ¢l A 30
2 A & 100 w09 stop §HS A2k & ELISA reader
450 nmelA FHEE ZH3ec

94 i NC/Nga 479 W

4 AR VA 9

7) BAAY
© ZA3}= mean t standard error®
71538193, 94 H52 Student's T-test HAHS ] &3}

2989

1. IgE xgzﬂakoﬂ u] ]—‘E ol &k
IgEJ Agzﬂ a’coﬂ ]
AF Y woA 8F, 127, 1650 BAS AP £ IHS 27
o] IgE A4 BL% % sttt Fig. 12> ¥4 IgE +X 9 Hsiz2
BT M= 85 256 + 6.2 (ng/meb), 1259 535 + 12.1 (ng/
ml), 1659 72.0 + 20.1 (ng/ml), hZFA = 85l 352 + 2.0
(ng/me), 125l 214.3 + 4.4 ng/ml), 165 217.3 + 6.8 (ng/ml)
2 Yeh 125 o5 6uf o9 IgE FA7F F7bekslaL, F9Hh
Z79 CsAdlA e 850l 431 + 1.9 (ng/me), 125l 1143 +
181 (ng/me), 1657l 115.2 + 4.9 (ng/ml)Z YEPHSATE o] H]
3] GJHB Tzl A= 85l 64.1 = 6.9 (ng/ml), 1259 189.2
+ 89 (ng/ml), 165l 188.2 + 12.6 (ng/m)E e, 125 o] F

REH $94Q (p<0.05) 24 EFHE YEf Tk

N
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Fig. 1. Effect of GJHB on the serum levels of IgE in DNCB-induced
dermatitis model of NC/Nga mice. The animals were administrated with
normal (-@), control (-H), CsA (-A), GJHB (6.7 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 = SE. Statistically significant value compared with
NC/Nga mice group data by T test (xp<0.05, *+p<0.01, *+p<0.001).

2. IL4 BAF WAe 4T

CD3/CD28=Z EA3td BIFAAMEZW IL-4 AAAHFL HFAgTo]
351.7 + 18.1 (pg/ml), tZ=o] 10425 + 155 (pg/ml), CsA F
ot0] 904.3 + 2.7 (pg/ml), GJHB F¢] 460.2 + 0.3 (pg/ml)
2 e, iz Hste §94 e (p<0.001) 4 AT
€ YER AtH(Table 2, Fig. 2).

Table 2. Effect of GJHB Extract on the Level of IL-4 in the Spleen
of DNCB-induced NC/Nga Mice

Normal Control CsA GJHB

IL-4

(pg/mi) 3517 + 181 10425 + 155 9043 + 2.7+ 4602 £ 0.3
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Fig. 2. Effects of GJHB 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 (+p<0.05, **p<0.01, *+p<0.001).

3. IFN-1 AAF] WA= 9T

CD3/CD282 &4d3te B AAEY IFN-1 A4
o] 1709 £ 23.0 (pg/ml), tHE*©] 326.1 + 89 (pg/ml
Tolo] 2940 + 22 (pg/ml), GJHB Folto] 5424 + 112
(pg/m)Z WEb}, thzTol Hlste] fo4 Sle (%*p<0.001) 5
7}e UER Ach(Table 3, Fig. 3).

3

)

o zg

) C

Table 3. Effect of GJHB Extract on the Level of IFN-# in the Spleen
of DNCB-induced NC/Nga Mice

Normal Control CsA GJHB
('DF%'” 1709 + 230 3261 + 89 2040 + 22w 5424 + 112w
600

&~
- E o
2 2 a0
o
< 8 300
zg 200

=}
25
£ 5 100
D328 A - + + +

Control CsA GJHB

Normal

DNCB treatment for 4 weeks

Fig. 3. Effects of GJHB on IFN-# 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= were in the culture supernatant determined using commercially available
ELISA kit. Statistically significant value compared with CIA-CT by T test (xp<0.05,
#p<0.01,++p<0.001).

5. AW IL-6 B Ze PA=

Y IL-6 B FE Ao + 0.3 (pg/ml), hZT o]
113.6 * 4.9 (pg/ml), CsA 0] 80.7 + 6.2 (pg/ml), GIHB F
ool 584 * 5.1 (pg/ml)Z YERY, tjZ=Ttol Blste] {4 2
T (™*p<0.001) 7t& &E3E JERY ATh(Table 4, Fig. 4).

I
] 68

6. 33U TNF-1 A4
AU TNF-0 44

Fol vAE 9P

ol
e HaFEo] 323 + 20 (pg/ml), HIE

of

o

o] 893 + 86 (pg/ml), CsA FoJi¢] 588 + 7.8 (pg/ml),
GJHB Folo] 483 + 44 (pg/m)E Yehd, izl vlste
F94 e (*p<0.01) 4 EFHE e ATH(Table 5, Fig. 5).

Table 4. Effect of GJHB Extract on the Levels of IL-6 in the Serum
of DNCB-induced NC/Nga Mice

Normal

68 + 03

Control CsA
1136 + 49 807 + 6.2+

GJHB
58.4 £ 51w+

IL-6
(pg/ml)

140
120
100
80
60
40
20

serum (pg/ml)

Inflammatory cytokines level in

Control CsA GJHB

Normal

DNCB treatment for 4 weeks

Fig. 4. Effect of GJHB Extract on the levels of IL-6 in the serum of
DNCB-induced 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 were determined
using a commercially available ELISA kit. Statistically significant value compared
with CT by T test (xp<0.05, #p<0.01,++p<0.001).

Table 5. Effect of GJHB Extract on the Levels of TNF-u in the
Serum of DNCB- induced NC/Nga Mice

Normal
323 £ 20

CsA
58.8 + 7.8

GJHB
48.3 £ 4.4+

Control
893 + 86

TNF-u (pg/ml)

8 B

in serum (pg/ml)

Inflammatory cytokines level

Normal

GJHB
DNCB treatiment for 4 weeks

Control CsA

Fig. 5. Effect of GJHB Extract on the levels of TNF-o in the serum
of DNCB-induced 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 TNF-ix were determined
using a commer- cially available ELISA kit. Statistically significant value compared
with CT by T test (xp<0.05, #p<0.01,++p<0.001).

7. @AY immunoglobulin A #Fell 7| X]= J3F
1) IgG1 BAFol A= FF

IgGl 8% v=% AT 26450 + 852 (ug/ml), NET
o] 3774.0 + 76.4 (ug/ml), CsA Foo] 32385 + 23.5 (ug/ml),
GJHB $o0] 3706.0 + 25.1 (ug/ml)Z G THTable 6, Fig. 6).
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Table 6. Effect of GJHB Extract on the Levels of IgG1 in the Serum
of DNCB- induced NC/Nga Mice

Normal Control CsA GJHB
26450 + 85.2 3774.0 + 76.4 32385 + 235+ 3706.0 + 25.1

4500
4000 [
3500
3000
2500
2000
1500
1000
500

IgGla level in serum (ug/ml)

Normal Control CsA GJHB

DNCB treatment for 4 weeks

Fig. 6. Effect of GJHB extract on the levels of IgG1 in the serum
of DNCB-induced 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 IgG1 were determined
using a commercially available ELISA kit. Statistically significant value compared
with CIA-CT by T test (p<0.05, *p<0.01,++p<0.001).

2) IgM A7 wX= F3F

IgM 8% FE& AATol 647.0 + 309 (ug/ml), thEFo]
9295 + 37.6 (ug/ml), CsA FofFo] 4585 = 56.5 (ig/ml),
GJHB Folito] 6805 + 12.8 (ug/ml)Z R}, th2ol Hl}o]
T4 Y= (*p<0.001) 74 AFHE ERHUTHTable 7, Fig. 7).

Table 7. Effect of GJHB Extract on the Levels of IgM in the Serum
of DNCB -induced NC/Nga Mice
Normal Control CsA GJHB
IgM (g/ml) 647.0 = 30.9 9295 + 37.6 4585 * 56.5++ 6805 + 128+

1200
1000
800
600
400
200

IgM level in serum (ug/ml)

Normal Control CsA GJHB

DNCB treatment for 4 weeks

Fig. 7. Effect of GJHB extract on the levels of IgM in the serum of
DNCB-induced 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 IgM were determined
using a commercially available ELISA kit. Statistically significant value compared
with CIA-CT by T test (p<0.05, *p<0.01,++p<0.001).

sl

3) IgG2a A F WA= I3

IgG2a 8% Tt Aol 1967 + 559 (ug/ml), tlZ7o]
26945 + 338 (ug/ml), CsA Foiio] 14730 + 701 (ig/ml),
GJHB Foito] 2153.0 + 36.7 (ug/ml)E Ve, Tzl Blske]

3 NC/Nga AFe] |9

94 Qe (Fp<0.001) 72 &S LFER) QK Table 8, Fig, 8).

Table 8. Effect of GJHB Extract on the Levels of IgG2a in the
Serum of DNCB-induced NC/Nga Mice

Normal Control CsA GJHB
lgG2a (ug/ml) 1967.5 + 55.9 2694.5 + 33.8 1473.0 + 70.1+++ 21530 + 36.7x+

3000
2500
2000
1500
1000

500

IgG2a level in serum (ug/ml)

Normal Control CsA GJHB

DNCB treatment for 4 weeks

Fig. 8. Effect of GJHB extract on the levels of 1gG2a in the serum
of DNCB-induced 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 IgG2a were determined
using a commercially available ELISA kit. Statistically significant value compared
with CIA-CT by T test (p<0.05, *+p<0.01,#+p<0.001).

4) 1gG2b AT WA= 4T

IgG2b 8% T2 A4To] 6968.0 + 461 (ug/ml), thETo]
92845 + 3558 (g/ml), CsA Fofio] 61915 + 141.1 (ug/ml),
GJHB FoI:0] 6690.5 + 501.6 (ug/ml)Z LJEhY, thZol Blate]
94 Ade (*p<0.01) & EHE YEPATHTable 9, Fig. 9).

Table 9. Effect of GJHB Extract on the Levels of IgG2b in the
Serum of DNCB- induced NC/Nga Mice

Normal Control CsA GJHB
IgG2b (ug/ml) 69680 + 46.1 9BA5 + 3558 6191.5 + 14110+ 73245 + 2876+

12000

10000

8000

6000

4000
2000

1gG2b level in serum (ug/ml)

Normal Control CsA GJHB

DNCB treatment for 4 weeks

Fig. 9. Effect of GJHB extract on the levels of IgG2b in the serum
of DNCB-induced 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 IgG2b were determined
using a commercially available ELISA kit. Statistically significant value compared
with CIA-CT by T test (p<0.05, *+p<0.01,#+p<0.001).
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127 ol 6u) o] F7stgom, FA hET CsASt GJHB
ol Ntz va IgE 4R Fo] RHOE Fago
2AFig 1), A2 /1S W B A2} 3964 g8l A

o
=

L, ke HL Z%L o I
2} Thl Al £} Th2 AlE=E -Er%:au}. Thi xﬂif CCR5Z
e, F& IL-2, IL-12, IFN-1S #Hlsly, X3 uln
uj 7} 8k A 9k, Th2 A ¥ CCR3, CCR4, CCR8E 71A 1 Q1o
IL-3, IL-4, IL-5, IL-6, IL-10, IL-13S #H]8le] ZA) 3 3vlul
. ﬂl o HWHP% of ﬂcﬂ%ﬂ”‘m o]#] g Thl AZ$} Th2 Al
Qe WdFg S FASA B
Y] Th2 AEd| o3l AArE=
ALO|EFFQI O 2 W ZHAr CD4+ ATFAHEZFE Th2 JZ79 &
35 fr=3tH, B g2 g IgE A4k A5, 183l [FN-
g&F YAAZ 715S dAAIE FES IO B A
A HFAE RFAY ] [L-4 A FA S A e A
o H3] CD3/CD28 FAZ &/dstd txzTolM = IL4 B3 F
Z7ket9en, CsA9 GJHB F9TolMe tlzFd 3
IL-4 A4 %o 7480 2 W(Table 2, Fig. 2), IL-4¢] A% 7]

AHE YeEAT
IFN-T7E CD4+ BZ T
Al EFFQI 02 AH WY H&%ﬂ
oA NAHAZE 4372, A
HIZGA E EfAue] IEN-v A& o
Aol Hla] CD3/CD28 &A= 84314
IFN-1 A o] F718tAeH, CsA9 A iz
223t4 _o_ur JHB TOHOML izl B8

7}X1

O
Elacs

L

.

°]

ﬂ*lﬁ Tz&ﬁwlit)ifﬁé%% i@_tﬁh &42 AW%}

IL-6& %H:&‘i}ﬂ A E, WA E, Aol el 2
7 F3o NEZRE AEE AME?}" o2 M g Hg
25 1}‘8‘0}—7 B ©x o] g7ge] Fojsty Avlgd WY
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