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Effects of Gunjung-tang on Allergic Reaction

Kyung Hwa Kang, Yung Hyun Choi®, Byung Tae Choi', Yong Tae Lee*

Department of Physiology, 1. Department of Anatomy, 2:Department of Biochemistry, College of Oriental medicine,
Research Institute of Oriental medicine, Dongeui University

Gunjung-tang(GJT) has been reported at Shanghanlun(#%%:%), which has been used for the treatment of general
weakness, digestive organ disease and the treatment of allergic disorders in clinical medicine. However, its effect in
experimental models remains unknown. In a rat and mouse model, the role of GJT was examined in mast
cell-dependent allergic reactions and secretion of inflammatory cytokines. GJT inhibited anti-dinitrophenyl IgE
antibody-induced passive cutaneous anaphylaxis reaction by intraperitoneal pretreatment. GJT inhibited both IL-1 and
TNF-a secretion on egg albumin induced allergic tissues and compound 48/80 induced thymus. Furthermore, GJT
enhanced B and T lymphocytes proliferation. Our findings provide evidence that GJT inhibits the IgE-dependent allergic
reactions and inflammatory cytokines secretion, and enhanced immune response
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1. A=z
1) &8

e 1EE 18-22 g9 ICRA Uz 4488 180-200 g 9
Sprague - Dawley7l] EHE AI83IN M LHAIE (2 wig
AlE UEEER, 4UFAAIE, =) € SE6] SdoM
A AE4d 84 (B 2052 T, IREL: 40~60%, HAGE: 12 e
light/dark cycle) lollA] 2 = EE % HEol ARRSINCE
2) oy i

2 HEroll A183) Jﬁﬁ «IT/Hé‘hL B& S AollA
A(F, ZEAohdld HES RE ARSI BARES (B
£5) ol AP oM, 1859 EABRY RES e 2l

Table 1. Prescription of Sogunjung-tang

BEY 4By ER&(Q)
ol ] Saccarum Granorum 30
=ESE Radix Paeoniae Lactiflorae 18
HH . Cinnamomum louerii Nees 9
HE(R) Radix Glycyrrhizae 6
X Rhizoma Zingiberis 10
AF Fructus Zizyohi Jujubae 8
Total amount 81

Table 2. Prescription of Hwanggigunjung-tang

BEY FEE ER(Q
o Saccarum Granorum 30
gEE Radix Paeonige Lactiflorae 18
HE Radix Astragali 9
HR Cinnamomum foueri Nees g
HE(R) Radix Glycyrrhizae 6
X ] Rhizoma Zingiberis 10
AR Fructus Zizyohi Jufubae 8
Total amount 81

3) Hplol B R KM
INEFB(Sogunjung-tang, DT SGIT)# EHEESE
(Hwanggigunjung-tang, I\ F HGJT)& 21z} 3 &t 58Q) 218 g,
276 g2 I AR 71 AX|E round flaskol|A] 2000 cc®) i
Ke B 3 BERISQr MmEMmHSIL, I oHUE rotary
evaporatorE 29t 551 200 o BIKES Yol SHHFSN
SGJT 7]~ 363 g HGJT %7~ 486 g QL) 27| AS 4
gldld ol sl ATFS A™ AW 37 TE o] AE
100 g & 1 cc BHE HAFFASIAT
2. Bk
1) Passive cutaneous anaphylaxis (PCA) gHs
IgE J&EY |2 FuigiSol g Yae Yolr7] ATK
Katayama et al. (1978) & 28" o] &3l 87 3nj2)E &
o2 gl #F 9 SEAE BRESIL 4 Fulofl anti-DNP IgEE
motFAtSle] ZER|ZAC) 48 A17F A3 & DNP-HSA 1 mgd}
4% Evans blueZ 11138 &¢Ik 879 o|FMol FABISEC
DNP-HSA B3 24} 147 Holl 1 g/kgQ =59] SGIT

I} HGITES BAFAIBIN O Control2 SS9 salineS A X6}
%t 30 B £ 858 TSl HMOE ARlE 529 mB
E FEEslel /et th2, IN KOHEY 1 mioll FAHA1A 37 C
oflA] 312 8IR]3IS3ct. Acetone®} phosphoric acid (5:13) E8t
o 9 mlg Hrisle) AUETSH & AB5UZ 620nmollA EET
g ZFsiI¥T

2) Egg albumin ol 2|3} & I 27] 1S9 |u
O HR
SO ARRE Egg albumin (Acros Organics, US.A)E 2
mg/mé SEZ 3l
USAYE SalAl AMESIACE
@ Egg albumin o 95t Al 18 0¥ Fgt
gz eriZlE 1WoR skl 4UBGIiL Egg albumin
(Acros Organics, US.A)S SAOT A1E3I egg albumin 2
mg/ml 5T & M3} 29| complete Freund's adjuvant
(Sigma, USA) & EfloiAl |3 AE 83 A2 tERdl 1
mld F]5} FABIECE A& HE £ 2 F 1228 &2 3 HY
S}3. 11, Normal2 O}l MAIE HA| %kL, Control2 £HA
HKE, 482 SCGJT (242 g/kg)3} HGJT (3.4 g/kg)e HE
HY 3 Y AEE 19 1384 & 4 3 Z27FAGIEN
@ MM E R
FE | 18 A7 A F EHFHE RIS, MKS
EDTA7} Z&Hg Bottleol| @11 & 2¢l5l] AIESI¥N AL, MBS
204 30 2 LASKICt ARV IZ ddEsld T,
2500 rpm, 15 8) 3l EHEE Fokd -70 T oAl HE6I%
7t A3t
3) ™AL FEE
@ RNA &&
AR SRS ZAG MF 5K homogenizedt ¥ TRIzol
S 0183l A ol4] RNAE FE36IIrt 1 ml] TRIzolol| 200
ul chloroform& €& % 10 &7} voltex mixg}tilL, iceol|A] 10 B
7} WwX1519T). MicrocentrifugeE 12,000 rpmol]d] 15 87+ 24
2218 &, 4EHE Folo KRi ) S |
% 2] 1 microcentrifugeE 01836l 12,000
rpmofl 4] 10 —5':?_ YA BEBINL) ABHE AT F pelleto]
vortexgt & 24 Eelslo] 45N E MAHBIL
pelletS DEPC (diethyl pyrocarbonate) - DW 20 uld] =&
RT-PCRo| AFRBIGC)

@ Reverse transcription

SS9 complete Freund’s adjuvant (Sigma,

4 @#¥lS (RT-PCR)

&9 isopropanol&

Reverse transcription 2}&2 ZFH|E total RNAE 75 TCof
Al 5 87F ¥4A1711, 10 mM dNTPs, random sequence
primer, RNase inhibitor, 100 mM DTT, 10xRT bufferE 7}3t
=, 05 ule] M-MLV RTE tiA] 7I8}l1, DEPC-waterg 1|7}
20 ulZ} EEE BTk 0] 20 ul9 mixtureE & g F L2
AMBEE 0183k spin downk]7] & 42 CTollA] 1 AR ¢
cDNAE H5KACE

3@ ¢DNA PCR
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Z& 9% PCR machineZ o18slo] AL £
g +3INct ¥ oln] BEE 2 uld DNA
12611, F&ol th}l primere interleukin (IL)-18,
TNF-aE ZZ5)7] 1810 sense primer$} antisense primerE &
1ulZ 7}5H1, master mixtureo] HEE1]7} 20 ulg &
Had E84E 718Kl Predenaturation 95C,  10min,
denaturation 95 C 1 &, annealing 50 C 1 ¥, elongation 72 C
1 2& 38 cyclesgh ¥ postelongationg 72 TollA4] 10 8 &QF 4=
it 7z PCR productse= 10 ul¥l 12% agarose geloil
loading&lod 100 V T7ollA] 15 £ A71E 5 E Edle] B4sH
Kt
Z}719] primere= Genbankol] 7|88 g7 IME 8 EUE H
gt B Mgl AAslnem, 2449 driMg e okiet
a2t
@ GAPDH
forward 5-ATCCCATCACCATCITCCAG-3
reverse 5-CCTGCTTCACCACCTTCTTG-3'
@ IL-1p
forward 5-GGCATAACAGGCTCATCTGG-3'
reverse 5-CATCATCCCACGAGTCACAG-3’
@ TNF-a
forward 5-GTCGTAAACCACCAAGC-¥
reverse 5 -GACTCCAAAGTAGACCTGCCC-¥
4) Compound 48/80 Faf AW 27| vIS
A7 2E 1728 V1 Normal@ OFFE AX|E o
A ¥ker, Controle YElAEHSE, HETE S SGITH HGJTE
1g/kgS) BEEZ BLFABIL 30 2 A7 & vukiEe & 3
HAE Compound 48/80 (2 mg/g, Sigma)S AF =2 Hol| &
ABHdCt 1 A7 A% & SHRAE MFBIH western blot
analysisol] AFE313C.
5) Western blot analysis
AFSH EMEAE phosphate-buffered saline (PBS)2.2
A3h1, lysis buffer (Sigma)E Wol Bl il 282
HoJURrt BioRadAlY] protein assay kitgE O] 83l thid
E£99 5T E UG Laemmli’s sample bufferg 7151 1
Coli4 5 23F iR & F7IEE0INH. Ay ag
nitrocellulose membrane© Z transfers}d, 5% skim milkE O]
&3l blockingd}1l, Santa Cruz Biotechnology®] interleukin-1
B (IL-1B), tumor necrosis factor-a (TNF-a) o thgl A2}
HRP-conjugated anti-goat IgG HE FEHOZ X|61%Ct
Amersham®| ECL @i g ol&dle] B3 Thigo HalE HE
[e)FvA=g
6) BIBMERI T JZ7 3t B @J=Z79 Stk 58
AR E QFETAIA HEE FOE2E HEstn 449
M ZEE RPMI 1640881 2 A& (x35], PBS, 1500 rpm, 10 min)3l
A HIBAEZ ReHeg ZAZRASE &, 10% fetal bovine serum
(Sigma)i} 1% antibiotics-antimycotic (GIBCO-BRL, Grand
Island, NY)E g8+ RPMI 1640 HliX|o]l 1x107 cells/mlo] &

S Moo x

I

2 NI $2 ZET th, 9 well plateo] 200 pl¥ 2F5L
SGJTz} HGJTE =X 2(1 ug/ml, 10 yg/mi, 100 yg/ml and 1
mg/ml ) H715kad 37 °C CO; incubatorol]A} 30 2 S¢F vik5}
¥t 30 2 & B cells mitogenQ! LPS (10 ug/ml)2} T cells
mitogenQ! Con A (5 ug/ml)E H715ld 48 Al &9 37 *CY
CO, incubatorofA] WIABIFCE vl £F 4 Al7}F Foll 5 mg/ml
=T 2 PBSol| 3]41F MTTSW 20 ylE Z} wello)] B84 4 A
01 N HClojl =91 10% SDS 100 plZ S3AIA 18-A1+
€ Xkt aiE 7} well9] §E5TE ELISA reader
188141 570 nmoilA} ZFBIIL 29 EHT vl wsio
AENEES HESE RIBINCL
7) #hEt ER

BES Bz EE QAR VeI e, BdAtY A&
2 Student’s t-testZ 0| 3l BESIFIL, p 410l 0.05 BITHA
ul HES A2E HIESIICE

o
— O

s
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1. Passive cutaneous anaphylaxis 8HSoll ﬁ]i:]—t— Hst

PCA YIEES % AV WSkl AT FHolA
histamine £9] 4z|&HEZ0] [EIF EoEe Ripdo]l &
78k S8 gMEdo] FEF o] IjFo] Aanlo] HHHe
A BESH= Uk o) ALY STE EFES B saline
20i 2ol U8l SGJTS 543%, HGJTS 734% 9 AHE HATH

Table 3. Effect of SGJT and HGJT on the passive cutaneous
anaphylaxis reaction

1p. pretreatment {g/kg)a)  Amount of dye (ug/site) inhibition (%)
saling 3685 £ 6.77
SGJT 1683 + 2.14* 543
HGJT 979 £ 150" 734

a) SGJT and HGJT were administered ip. 1 h before the chaffenge with antigen. b}
Data represents the meantSE. from 3 rats. * P00 : significantly different from the
saline value.
2. IL-18 3} TNF-a2] mRNA gddof u|X|= g3t

Egg albumin &2 Y =7] 930l IL-1p 3 TNF-o9 2
& transcriptionr oAl FHaE7] 91614 RT-PCRE 0|86}
of gE2r] FURQ telxa oA EF5IACFg. 1).

Normal Control  SGJT  HGJT

IL-1p

GAPDH 579 bp

Fig. 1. Effect of SGJT and HGJT on interleukin-1§ (IL-18) and TNF-a
transcript expression of egg albumin induced allergic tissue. Rats were
orally administered SGJT and HGJT for 4 days. RNA was exiracted at skeleta!
muscles of rats. Normal, non treated group: Control, group with not treatment after
allergic sensitization and induction by egg albumin: SGJT, Allergic group treated
with SGJT: HGJT, Allergic group treated with HGJT
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Fig. 1. ollA] Liehd die} Zo] IL-1p 9 w42 Normal
ol H]8 Control oll4] B2 W& E HP 2L SGJT 3 HGJT oflA]
T ARHOR Hixd gaE ERI TNFa 9 Z2 SGIT 7
HGJT oll4} Normal®} A9 Z2 +£&& Btk

3. IL-1p 3 TNF-a9] A4kl ]z g

Compound 48/80 7 A E7] gHEoll4] IL-1B 3} TNF-g
9] WHE protein FFEJA TEE] Y8ld Western blot
analysisE 0] 838l EMZE oA SESINT. Fig. 2. oA LEL
il Zho] IL-1f 9 wrsl ekl Normalol HI3] Control ol A
ZA03 £718 BT SGT 3} HGJT oA Z4dhe eie 2
et TNF-a 9] 2 Normalol 8]3] Control oA 712 HA
Il HGJT ofl4] Normal®} 49l Z& £&E& HIrCt

Normal

S

Control

22

SGJT  HGJT

43 kDa

TNF-a i e b 19 kDa

Fig 2. Effect of SGJT and HGJT on interleukin-1p (IL-18) and TNF-a
expression of compound 48/80 induced allergic tissue. Rats were ip.
pretreated SGJT and HGJT 1 h before stimulation by compound 48/80 (2 mg/g).
Proteins were extracted at thymus of mice. Normai, non treated group: Control,
group with not treatment before stimulation: SGJT, Allergic group treated with SGJT
before stimulation. HGJT, Allergic group treated with HGJT before stimulation.

4. B @79 B ulxlz

SGJT=} HGJTo| B @ =F9] Z4lof v|X|& = Fig. 3.3
2z} AF 2 v &AM Zol thEFol Hld] SGJT 1, 10 and 100 u
g/ml B Hrhzold] 22t 15%, 10%, 16.7%3} HGJT 1, 10 and
100 pg/ml &% H7tZolAl 212} 18.3%, 11.7%, 15%= B €=+
9 5418 £ E aHE VERIUTHFg. 3.).

Proliferation (%)

1 10 100

Concentration (pug/ml)

Fig. 3. Effect of SGJT and HGJT on the B lymphocytes proliferation
in cultured murine splenocytes. Splenocytes were stimulated by LPS (10 1
g/ml). SGJT and HGJT treated to cultured splenocytes for 48 h. The cells assayed
by MTT method. The OD of each well was measured at 570 nm with a microplate
reader.

5. T =79 F4lof n)|X= g
SGJT3 HGJTo] T @l=F9] S4loll vl A& Fig 4.
I et 839 Bl ] xRl 81d] SGJT 1, 10 and 100

pg/ml =T H7EolAl 22 0.62%, 6.28%, 7.98%3} HGJT 1, 10
and 100 pg/ml BT HriolAl Z+Zt 3.82%, 7.52%, 11.59% % T
HIZT9 Bilg ETA7Ie AHE LIEMRATE (Fig. 4).

m SGIT
12 4 | =3 HGIT

Proliferation (%)
[ -]

1 10 100
Concentration (ug/ml)

Fig. 4. Effect of SGJT and HGJT on the T lymphocytes proliferation
in cultured murine splenocytes. Splenocytes were stimulated by Con A (5 1
g/ml). SGJT and HGJT treated to cultured splenocytes for 48 h. The cells assayed
by MTT method. The OD of each well was measured at 570 nm with a microplate
reader.
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Hujell 871 EEQst AHE 3 SoldH &l gAE 4
A5 Y37} ololl thAGHE Azlske @41Eel vhESoln, A
of REloloret & WA AN HEAA RFEKES] dolut =
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ER Q217152 84 9860 SXFe ane 2eoh.
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I gk BEEhESl B2che 8501 Ao SHE2 &
BB MoIL AT LRSI HEfe BBE, BREEHK0I REE
= HESK] Mg SES Biolel miasil HAE Bold @
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e 27 ghgal nlXe Rl A

9 £ RE FABAIIC Wl NEhBES BES #71ET
(RITREN MLt HEEE T (RE) 7} oln] e YelolA BE
WIERS KTt BAEE FHEHS K8, gnEg FUE TR
o HWEK, B/ 4ol A, S0l B EREE EReS T
Z X &= FEoltt B EE NEhES HESRRHENR
7} A0 EehEgEERC| Tt S HERGES NEhR ¥
EE ke AR HXE Mol &4 ¥ REE T A
59| #ARE R0l STHL siicY”. Kt HIRBMECIL
FFtE, BRI, £EUR AACRESY §80] U HmRY o
EXHQ BHEA BREROE 3l ®EJ AEA #ole
BYFE, —YEHBE §TE FETE RIL RBERR B8 &
BRE BEAE BEEARNE O, KE HR EERE S o
gstH g8y,

oloj & AgldM AUEEH E7INSEY g7l 1|
e gEs ¢oidr] 9skd PCA ¢13, egg albumin,
compound 48/80 gt LY E7HHSAA Y cytokined] w3l
njx)E gk Y=o Flof vixlE g8 4HEUT
PCA ¥I22 93 gA7} HhS3laL e R4 histamine 5
9 yEighd Elo] FeiElo] gEe gikdo] Frislil €&
I GAEZ0] FET o] ¥ Faglo] EdxEe A BESH
Eul Aot 2 Aol Haulel sTE £ 21 saline ¥
olFol Blal SGITS 543%, HGJTS 734%9 ARE R2Qct
(Table 3). ¥ 27] ¥180) Q3] E43le 8|THIEE 5] BN
Qo) IL-18 &} TNF-a Z+2 cytokineg 281541, IL-1 9} TNF-a
£ T}2 proinflammatory signal moleculeE9] WS EXAA
HENI2e Yot} B sl egg albuminQZ UHZ
714 @ENSE Y & |2 2949 tiRIZAA IL-16 <
TNF-a2] mRNA 9] @o] £718 g Elg 4= UUrt SGJT %
HGJT oA IL-1p 9] B% XS Has BaE 4 UL
TNF- o mRNA 9] WHlE BA4E0R 2aAlzrt (Fig. 1)
Compound 48/80 2 LEZ7] S8 JEZHol o] A8EHE
Q2 Z N-methyl-p-methoxyphenylethylamine 3} formaldehyde
oll 915l cross-link ¥ phenethylamine®] mixed polymerZAj
e ze]  MZEhWAES  Ca"ol  fg  BE/KIIL
cAMP-phosphodiesteraseZ &35IA1AH HZ W cAMP £&&
LA ZN BTN 20 E@HEE E7KITE ZEd 4EE
ded U, @z vl E FwESol  histamine,
serotonin, heparin £0] F& 7= Yo olzid MUl
S IRl 9Bk AE $1oE WEE HARE, EULSS
2 AARE BATA A ALE gEAd Uk
Compound 48/80 O & QW 27| WIS g {FUs njL 4 £
RlojA] IL-13 & TNF-a & gldlo] Normalo) vld] £71512H
SGJT T HGJT TolA IL-1p o ZAE BRI HGT TolA
TNF-a & Z4E HXCt (Fig. 2). E8 SGJT 3} HGJT o] @=
7 FXoj X FEE A4S 23 H|ZHE fU BEHE
T T W=7 &4 F7HKI3{CHFig. 4 and 5).

olae] ZuE EEsid BH LUEEY BidsE2
HENY SELEOA HAXE o2 Gsia3e oA

}

mO

[e]]
5

=ol aaEold, B, T =79 AHHlgE S7KI7Ie RAE &
4 ATt 2UFEY BY1USH] AU 2T SE Ak
AEQ Ao BEEF YHEI £71Xg0 S8 7hsdiE
g} Bz, o F gu=r) dY7I™l tiE vt ATt
ggskzigh Atdth

Aol 2

B dFe o @78 A 935l o]Foix RY.
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