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Effects of Gagambojungikgi-tang on the Immune Mediators Regulation and
Wound Healing in the rSj26 or Chemical Antigen induced Atopic Dermatitis
Model Mice

Jung Hun Heo, Han Na Song, Seon Il Jang"™

School of Alternative Medicine & Health Science, College of Alternative Medicine, Jeonju University

ABSTRACT

Objectives : The aim of this study was to investigative the effects of Gagambojungikgi-tang (GBT), a
Korean herbal medicine, on the immune mediators, T cell proliferation and wound healing in the
recombinant S$j26 (rSj26) antigen induced atopic dermatitis(AD) model mice.

Methods : GBT is the water extracts prepared from mixture of Ginseng Radix, Astragali Radix,
Angelicae gigantis Radix, Atractylodes Rhizoma alba, Aurantii nobilis Pericarpium, Glycyrrhizae Radix,
Artemisia iwayomogi Herba, Scutellaria Radix, Lonicera japonica Flos. This is a modified prescription of
Bojungikgi-tang, which has been used for the treatment of indigestion, and immunological disease in
east~asian countries. GBT was orally administered or externally applied at difference doses. The levels
of immune mediators [(IgF, IgGl, prostaglandin E2 {(PGE2), Th1/Th2 cytokines], T cell proliferation, and
wound healing in the rSj26 or chemical antigen induced AD model BALB/c were investigated.

Results : GBT dose—dependently suppressed the release of TNF-q, IL-1f (Thl cytokines), IL-4, IL-10
(Th2 cytokines), PGEZ2 (nflammatory mediators) and T cell proliferation. But GBT increased the
production of IFN-y (Thl cytokine). Furthermore, A wound healing effect of GBT was similar to
external application of dexamethasone,

Conclusions : These results suggest that GBT suppresses the inflammatory mediators and regulates the
Th1/Th2 cytokines, and promotes the wound healing. Therefore, these properties may contribute to the
strong anti—AD effect of GBT.

Key words : Gagambojungikgi-tang, vSi26 antigen, Chemical antigen, Atopic dermatitis (AD), Th1/Th2
cytokines, Prostaglandin E2, Wound healing
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Table 1. Composition of Gagambojungikgi-tang

Compositional amount (g}

Drug name
Gagamhojungikgi-tang
(inseng Radix 6.0
Astragali Radix 80
Angelicae gigantis Radix 60
Arractylodes Rhizoma alba 60
Aurantil nobilis Pericarpium 60

Glyevrrhizae Radix 20

Artemisiae iwavomogii Herba 20

Scutellariae Radix 20

Total amounts 380
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0.06% gelatin &%) biotin-conjugated monoclonal
rat anti-mouse IgE MoAb ¥E& rat anti-mouse IgG
MoAbS U3t A2ollA 1A B UXdch 1
% Avidin-alkaline phosphatase (1 : 1,000)E F3}
I AR 1M B¢ #heAI7 U 63 AldEte
phosphatase 7121 p-nitrophenylphosphate, disodium
& FAZlslz SHAA 405 nmolA  microplate
reader(Molecular Devices)® &35 E Z43slgct

7. T Az &4 &3

HIZA EE 1526 dgo 2 WAl T 35 Z4)
HZozHE A @Y AE 2H9L 4844
#S 5HA7)3 PBSZE 23] €4 AHF & AXE
Z4 AR AFESIET HXE streptomycin(100 u
g/mbL), penicilin(100 U/mL), glutamine® mM)3}
10% FBS7F g8 RPMI 1640 wiA o] B-HA)7 |1
well & 1x10° A E¢) ¥=2 flat-bottom %well 1}
%k plateol] &7 48A17F ¥ 8 Fo) 1uCi of [3H)
TdRE FYEL TG A4AIZ v e e AR
71z AEE Atk

Thymidine incorporation= liquid scintillation
counter(Beckman)2 =333t}

8. Alo| E7}Ql W PGE, &4

A9 Ao)EARIH PGE:+ ELISAYLE &3
314}t TNF-a, IL-1B, IL-4, IL-5, IL-13, IFN-y$}
PGE;%& 7} immunoassay kit A1 R&DAM)
wHe F3ld 434

9. A4 ¢

EE AY 38 HE+EFLAE FAPen, §
A& ANOVASY Student’s t-test® HFom,
94 BAE P<0.0GE A3

2 3

1. rSj26 & = 23 AW IgES}
IgGsel #3}
GEL BEosly] A AD 2dS S 98
BALB/cA o128 diAe® 1526 39<¢ w3
Aok WE & 4FK FHE mEEsE ga9e

#3led 1Si26 Eo] A4S XSG AR Fig 13} 2
o] 2% Foj rSj26el] i Bo) IFAE LAY F
Atk WY F AYe] AF § B IgE, IgGlF
IgG2 FAF 24 E71gE ¢ F Utk 53] 47
o Al o] M A Jehdt @A o
AFEEe 2o yHoF 1526 39S WYy
Ao GBS wEEE Foda g ANE &
skt

[ west
1962

H e

0.8

0.6

IR

0D value

7

N

0.4

N

. .

D

0.8
2 3
Weeks

ES

Fig. 1. rSiz6-specific antibody production

Mice were immunized with 30 ug of rSjZ6, and were boosted 3 weeks
later. Semun was collected weekly for 4 consecutive  week
15j26-specific antibodies were analysed using an ELISA assay. Serum
was diluted 1100 and 110 for IgG and IgE measuremert, respectively.
Each column represents the mean * SI). from 3 mice.
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Fig. 2. Effects of Gagambojungikgi-~tang(GBT) on rSj26-specific antibody production at 4 weeks

Mice were immunized with 30 pg of rSj26, and were administrated with or without GBT water extract (100-500 me/kg, body weight) for 4 week.
Mice were boosted 3 weeks later. Mice were boosted 21 days after the first immunization. Serum was collected at 4 weeks. r5j26-specific antibodies
were analvsed using an ELISA assay. Serum was diluted 100 and 1:10 for IgG and IgF measurement, respectively. Each column represents the mean
+ SD. from 5 mice. * # $P<0.05 and $$P<0.01 indicate significant differences with GBT untreated control group.
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Fig. 3. Effects of Gagambojungikgi-tang (GBT) on TNF-o, IL-1B, and IFN~y (Th1 cytokines) production in rSj26-immunized atopic
dermatitis mode! mice

Mice were immunized with 30 ug of rSi%6, and were administrated with or without GBT water extract (100-300 mg/kg, body weight) for 4 weck
were Mice were boosted 3 weeks later. Mice were boosted 21 days after the first immunization. Serum was collected at 4 weeks. Thl cytokines were
analysed using an ELISA assav. Fach column represents the mean + S.D. from 5 mice. *P<0.05 and #+P<0.01 indicate significant differences with GBT
untreated control group(rbjZ6-antigen Immunization alone),
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Fig. 4. Effects of Gagambojungikgi-tang (GBT) on IL-4, IL-5, and IL-13 (Th? cytokines) production in rSj26-immunized atopic
dermatitis model mice

Mice were immunized with 30 pg of 1Si%6, and were administrated with or without GBT water extract (100-500 mg/kg, body weighti for 4 week
were Mice were hoosted 3 weeks later. Mice were hovsted 21 davs after the first immunization. Serum was collected at 4 weeks. Th2 cytokines were
analvsed using an FLISA assav. Each column represents the mean + S0, from 5 mice. #P<0.05 and #+P<001 indicate significant differences with GBT
untreated control group (rSi26~antigen irmunization alone).
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Fig. 5. Effects of Gagambojungikgi-tang(GBT) on the splenocyte
proliferation in rSj26-immunized atopic dermatitis model mice

Mice were immunized with 30 pg of 15j26, and were administrated with
or without GBT water extract (100-500 mg/kg, body weight) for 4 week.
Mice were boosted 3 weeks later. Mice were boosted 21 days after the
first immunization. Serum was collected at 4 weeks. PGE2 was analysed
using an ELISA assay. Each column represents the mean = SD. from 5
mice. *P<006 and =P<001 indicate significant differences with GBT
untreated control group(rSj26-antigen immunization alone).
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Fig. 6. Effects of Gagambojungikgi-tang(GBT) on the splenocyte
proliferation in rSj26-immunized atopic dermatitis model mice
Mice were immunized with 30 yg of rS$j26, and were administrated with
or without GBT water extract (100-500 mg/kg, body weight) for 4 week.
Spleens were obtained from rSj26-immunized and control mice. Single cell
populations were prepared by passing tissue through glass wool. Cells (1
x105/well) were cultured in 96-well, flat-bottom, tissue-culture plate for 3
days. During the last 24 h of culture, cells were pulsed with 1 uCi of [3H]
TdR, and then thymidine incorporation was measured in a liquid
scintillation counter. Each column represents the mean + SD. from 5 mice.
#*P<006 and *+P<001 indicate significant differences with GBT untreated
control group(rSj26-antigen immunization alone).
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Fig. 7. Effects of Gagambojungikgi-tang(GBT) on wound healing
in the Chemical-incuced skin disease model mice

Mice were adminstrated and pasted with or without GBT  water
extract(100-500 mg/kg, body weight) for 10days week Arbitrary skin
wound index was analysed using an digital camera photographs. Each
column represents the meantSD. from Smice. *P<0M5 and =#P<Q01
indicate significant differences with GBT untreated control group (DNFB
and TMA).
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