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Study on Anti-allergic Effect and Safety of Bangpung-galgeun-tang

Joo Eun Lee, Seong Ha Park', Kyung Hwa Kang, Yong Tae Lee*

Department of Physiology - Research Institute of Oriental Medicine, College of Oriental Medicine, Dong-Eui Unfversitx
1. Donggang Oriental Hospital

The purpose of this study was to examine the anti allergic effect in vivo and in vitro, and to observe singie and
four weeks repeated toxicity in mice of Bangpung-galgeun-tang (BGT). We investigated anti DNP IgE-mediated passive
cutaneous anaphylaxis in rodents and compound 48/80-induced active systemic anaphylatic shock in mice after oral
administration with BGT of 0.4 g/kg and 0.8 g/ke for 8 days, and also examined MTT assay, B-hexasaminidase activity,
IL-4 and TNF-a from RBL-2H3 and TNF-a from Raw264.7 after pre-treatment with BGT of 0.25 mg/m¢, 0.5 mg/mé, 1 mgf
mf and 2 mg/mé, To ascertain safety and toxicity of BGT, we divided into single and four weeks repeated administration
test. In single test, three groups were administrated different dosages and routes (2 g/kgfi.p., 4 g/kefi.p. and 15 g/kg
fp.0.) of BGT, and in four weeks repeated test, 0.8 g/ke BGT was administrated. Control groups were administrated
with only saline according to on Korean Food and Drug Administration, respectively. We observed attentively motality,
abnormal clinical sign, body weight change, organ weight, AST and ALT of mice after BGT administration. BGT
inhibited passive cutaneous anaphylaxis and active systemic anaphylatic shock by oral administration. All the
concentrations of BGT from 0.25 to 2 mg/m¢ didn’t have an effect on cell viability and cytotoxicity. In RBL-2H3, B
-hexosaminidase release, IL-4 and TNF-o, and in Raw264.7, TNF-a were significantly reduced by treated all
concentrations of BGT. During toxicity experiment period, there was no difference in body weight change, organ
weight, AST and ALT among different dose groups. Death were found 3 mice from day 2 to day 3 in single test i.p.
group. (2 g/kg, 4 g/kg). Several individuals of single test i.p. group were observed that decreased locomotor activity,
exophthalmos, bloodshot eyes, loss of eyesight and so on in early period after administration. But there was no
difference in clinical signs among p.o. group. These results indicate that BGT have inhibition effects on allergy and
suggest that no observable effect level of the test orally administration was considered to be more than 2 g/kg in mice
under the conditions employed in this study.

Key words : Bangpung-galgeun-tang(Bs & E1%:%), allergy, IL-4, TNF-o, RBL-2H3
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3’&'@ :rL—E'* HAIGIECE EdH 27 anE Asdr) sl 5
= EHEEA] passive cutaneous anaphylaxis®} active
systemlc anaphylatic shocks  ©]831919m, RBL-2H33}
Raw264.70]] DX FekE AlH B}

AR 8wy

dgol ALEE OHiE thad 2ol 7 848k Alg
BT HTable 1). BiEEARE (Bangpung-galgeun-tang, 0|3} BGT)
o Ayt TE2 RKLE) & wikem, 7H A9 1 M AE
I SYRE oLt Eri(Table 2).

Table 1. The producing district/origin and dealership of herbs

EEE ISR ENE]
B PEETR SHL
B ze un Hg
F ik == exg

SRR == exg
g = TR

Table 2. The prescription of BGT

sty e =&
BAR Pugrana lobata (Willd) Ohwi 84
5 R Cimicifuga davurica MAX. 49
F e Ledebouriella seseloides 4 g
TREIER Paeonia aibiflora pallas var. typica Huth 44
= Glyeyrrhiza uralensis 49
=& 24 g

BTG50 w3t o7

2) 58
deEr] ks
anaphylaxisol] SD (Sprague Dawley)7 rat (male, 200 g+20 g)3}
Active systemic anaphylatic shockol ICRZl mouse (male, 30
T AMEBITY,

delgEe2 (’:) HESL Blo] 2 FEjofollA FRIsA] ARESE
T 2T#2T, B 55+5%, dark/light (12 A]

) &3 SlollA 2LE pellet AlESF 22 A7 HFSHES 63
| &2 F0 A4 g0 H3A JE VI B
154E el 148 SEE dFck MBSl mE

SRR 23] i RelE A £ 2 U] AH8oK

A28t ZE2  Passive cutaneous

O

RBL-2H3%} Raw264.7 AE= S EZF28 (Korea Cell
Line Bank, KCLB)oIlA] Eohirolx] uiaisirt
4) ROEAZE

Rat % moused EHA ROEAL (Harvard apparatus,
USA)E 70% ethanolo]l 12417+ AXSI i & ALSSINTE
5) Alok

2 Adglo]l AMEE  anti-DNP
(immunoglobulin), DNP-HSA (human serum albumin), Evans
blue, KOH, acetone, phosphoric acid, compound 48/80, PMA

(phorbol 12-myristate) 2 A23187 (Calcium Ionophore)< Sigma

(dinitrophenyl)  IgE

ZEE], FBS (fetal bovine serum), penicillin, streptomycin, DMEM
{(Dulbecco’s modification Eagle medium) 2! trypsin-EDTA
solution> Gibco BRLERE], MTT (tetrazolium bromide salt)
2 DMSO (dimethylsulfoxide)= AmrescoZEE], IL (interleukin)-4
kit?} TNF-a kitt= BD (Biosciences Pharmingen)oll4], AST
(aspartate aminotransferase)®} ALT(alanine aminotransferase)
kit= Biotechnology For Humanol|A] F@I51%3ct.
2. 2
1) a9 z4 ¥ 7do
1) ANl =A
BGT 10 ¥ &2 240 ¢g& round flaskol] 1 27K 1,800
WS 715ld 3 K17 S0t TNARESI0] MHIES o1 ThE B
Axsl] 423 g AEES o] 20ToX YERVHUTE
181517] AA AE]Alg4= i PBS (phosphate-buffered saline)
o =od ARESIRATE
() B9 =
BGT 3l Helrld+9) fifil= ROEASE o185 8 A
oF 19l 13 FolaIgich BGTS) S0IRS 50 kg 4019) 512
8L 7|EOE 10 o} 20 HS) BEol HYsH= 04 g/kgih
0.8 g/kgZE 2 ml (rat) == 0.5 ml (mouse)d) ME|AH 40 =

AR, HERE U SElELE BUD BY

0
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Iz o

) o) E7] mg AlE
(1) Passive cutaneous anaphylaxis

IgE OE% TEDTNS UE gue Loyl sl
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Katayama 579 ol 510 SDA rat 3 vl 1 2O.F &}
I AT HE 8 2 /kedt 08 g/kg == AT
FOBIRLE AT S deld@SE SHOE FFFA5IICL
AZ 6 LM He & ratd § BHUE AMZSIL 05 g9
anti-DNP IgES v 20 SIUFA} (d)8 & 25 Hols &
ABIATY. 48 A17H A3} % DNP-HSA 05 mg} 4% Evans blueZ
1182 Z86l] moused nlEWMol FAL (1Lv)3IFCE 30 %
mouseE TSI HAMOE MR § 299 IRE x1F 6l
1 N KOHE 1 mio] ZAEAIA 37ToIA] 24 hour HR]SIQITE
Acetoned} phosphoric acid (5:13) £t 9 mME H7lsle] U4
2ot 2 439E 620 molA EBEE FESIAL vig] HF
S Aol W2} ALBI Evans blued] OFS 1] BB
(2) Active systemic anaphylatic shock
ICR mouse 10 MIZI& 1 £ O.E 3} BGTE 04 g/ket} 0.8
g/kg STE 8 Y7 ATFASIAL HWEAS 5L salineg A
A8 & compound 48/80 (8 g/ke}S = viol Eolsla
mouse®] AIAIEE 40 & SO BHGITH
(3) Cell culture
Rat basophilic leukemia cell line®! RBL-2H3 cell} mouse
macrophage cell line®] Raw264.7 cell2 324 £F 238 (KCLB)
oM 2eprom, MEO Hjekg fIsld RBL-2H3E 10%
heat-inactivated FBS (Gibco BRL, USA)3i} 1% penicillin &
streptomycin (Gibco BRL, USA)E %8s+ DMEM (Gibco BRL,
USA) dixjollA] 37C, 5% CO» ZZBINAT wisien, Mg
ol w2 FUE BN sach] ddld 005%
trypsin-EDTA solution (Gibco BRL, USA)S Azl5lo] MZE B2
AL THe AT BHRRSIRICE.  Raw2647  cell®  10%
heat-inactivated FBSS E &S} DMEM 1wl X|ollA] 37C, 5% CO,
Z7islolA] W FEIATh
(4) MTT assay
RBL-2H3 M ZE 24 well plateol] 2 x 10° cell/well®] =57}
X 5E DMEM mietdto] EZEglo] 24 A7 St OFF 3T &,
BGTE =54 (0, 025, 05 1 X 2 ng/ml) = XISt & 1 A7}
S UISAIZ) wiFlE HASH & 5 ng/m MTT (Amresco,
USA)E 200 puei] 2} wellof] L 2 4o & & Ath 4 A17 3
7T incubatoroflA] uwieFet F MTTE FAGML DMSO
{Amresco, USA)E 200 0 #) EF3lo] wellof] M4F formazin
ol & =55 ¢ A 26l EEA BF =591 5 96 well plateo]]
100 ¢ 4 %7 % ELISA reader (Molecular Devices, USA)E
540 oA ELEE ZEBIAC
(5) B-hexosaminidase activity

B-hexosaminidase?] activity’= Dastych =93} Schwartz E°
y Y

e
)
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9l gffol] oaf &ZFsIrt RBL-2H3E 10% FBSE Eglsh
DMEMof| $IEI|7] 5 24 well plateo]] 3 x 10° cell/well9) =5

2 EFS vl 37T 5% CO; incubatorol|A] 24 A|7} HRQF51S
th ZF well®] AZEE extracellular buffer (5 mM KCl, 125
mM NaCl, 20 mM HEPES, 1.5 mM MgCl, 1.5 mM CaCl,, 1
mM dextros, pH 74) & 2 H A&ES t}2 ZF well &

extracellular buffer® BGT (0, 0.25, 0.5, 1 ¥ 2 mg/ml)E ABISH
Z 1 AIZIECH URZA)ZCE 015 PMA (50 nM)2}F A23187 (1 uM)
2 A1gsko] MEZ 37T 5% CO; incubatorol] 1 AIZHEQT ¥MS:
Al71AL ice bathollA] 10 27} incubation AJAH ¥I2E EZHAZ
Ch A& 20 (E 96 well plateo] 7)1, pelletE triton X-100
(0.1%) 1 mE 24 wello] B =01 & 96 well plateo]] 20 wf &
=T} 2AENT} pelleto] ©71 96 well plateo]l substrate buffer
(4-p-Nitrophenyl-N-acetyl-B-D-glucosaminide 1 mM, sodium
citrate 0.05 M, pH 4.5) 100 @& @i 37C ofA] 1 A|7+=EQt v
A17] T2 Z well & stop solution 200 wWE H715ld HlSE
EZA)7|1L ELISAZ AHES}0] 405 oA EEEE S80I
AlESF HEFY EHE #CE tis Aol 96l net percent
release (%) € AHESIHTE
net percent release(%)
= [S/(St+P)-Scontrol/ (Scontrol+Pcontrol)] x100
S : supernatant, P : pellet, Scontrol/(Scontrol+Pcontrol)(%)
is spontaneous release of mediator without a stimulus
(6) TL-4 assay
RBL-2H3 cell& 6 well plateo]] 5 x 10° cell/welld] =2
ot 2 24 A7 wiekel T AHEZ DMEM Hixlo] BGT=
TH (0,025 05 1 % 2 ng/mb)E 3|A38ld Mol AE]5IA
.1 AIZHSQ uieFsl & A23187 (1 uM)E A2lgr =3 A28t
Z2 O Lol ATISHL 8 AJTHEQ viGIAE. Higo]
i Sof JEAS F2ldHod 5,000 rpmoilA] 2 27 AYEEI6)H
2 70Co BBSIUCE 14 kit (BD
Biosciences Pharmingen, USA)E A}&610d ELISAH ©F 450 nm
oA FBLE FFokd FEF IL49 & ARG,
(7) TNF-a assay
RBL-2H33} Raw264.7 cellg 6 well plated] 5 x 10°
cell/welld] EEE BFSH & 24 AI7HSQH i) ol AES
DMEMu#A]o] BGTE =%¥ (0, 0.1 025 & 05 mg/md T 0,
0.25, 0.5, 1 X 2 mg/me) = 3|43k Al Zo) XABISIFCE 1~ 2 A]
JHEQ uieFSH & X}=A] A23187 (1 uM) B LPS (0.5 pg/ml)E
212} ATISIAL 8 A17HE e i FSIRITE Hieo] B 2o 45
2 Eel5lo] 5000 rpmollA] 2 274 A Eelsle] 2oiE 45
& -70Co] BEEI%T). TNF-a kit (BD Biosciences Pharmingen,
USA)E AHE3}0] ELISAHZ 450 molA EBEE 8350 F
E% TNF-a8) 25 ARk
(8) Nitric oxide assay
RAW264.7 cell2 24 well plateo]l 2 x 10° cell/well 2 BF
o & 24 AIZEEQ miYSt the A2 DMEM miX|of BGTS
STH (0,025 05,1 B 2 ng/m)FE 3|45 Al 2ol XTSI
2 A7+ B0 AARISH & LPS (05 pg/ml)E 20 A7+ B9 A

2y A oo A

gl MxE 8102 44, BH]E e nitric oxide®) k& Griess
AH O T EHBINACE nitric oxide BHBE SH5P7] 26t A|&F

Q] Griess Al2F2 89 A (02% Naphthylethylene diamine
dihydrochloride in DDW)2} 89 B (2% Sulfonylamide in 5%
H:PO)E MAESI Jdetao] BEsl, AMERM F gds
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PREREY SUHET]

L1Z2 Zgkcle] EEAES A18361990) 96 well plateo]) A Zuf
QFH 100 09} Griess EEHEN 100 = 2753 5 ELISA
(VERSA max, USA)E A}2310] 540 mold EBTE =86}
KL wIZ] ZEE NaNOo] & AT 4ol 98] nitric oxide
o g LSk
4) B/ B

MHE PSS 120 B7l 2203 shy1NE A8 B
R+ RELAE VBRI K52 P<0.05F s1rt 2t 4
BT {1 EAISHE B4 one way-ANOVAS) Scheffe test 7
ze 4

2 3

1. 2UEY] B Al
1) Passive cutaneous anaphylaxis YF0] 0)X)= @&k
Anti-DNP IgEE 0]&3} passive cutaneous anaphylaxis Hb
SoIA AR FEU2 saline £ P2 103.046.55 pg/g L
BRI 91H BGT 04 g/ke FOIFS 101.8+7.78 g/g, 0.8 ¢/ ke
T2 768+ 3.68 1g/g O F saline 5ol Hld] ZAS B
i1, 53] BGT 08 g/kg F70l4] saline B0l Hla) oI5
(p<0.05) A& VERKRICHFig. 1).

1207
100
80 -
60 1

40

Amounts of dye (ug/g)

20 1

0 -

0 0.4 0.8

BGT (g/kg)
F|g 1. Effect of BGT on passive cutaneous anaphylaxis. Rals orally
administrated with 0 g/ke, 04 g/kg and 08 g/ke of BGT once a day for 8 days before
the challenge with antigen. Each column represents mean=SE. from 3 rats. ™* p(0.005:
significant as compared to saline group by Scheffe's multiple comparison.

2) Active systemic anaphylatic shockol D)X]&= 3}
Saline FA72 compound 48/80 FA} & 30 2 A3} S0

100%9] XAlgE Hel Ui, BGT 04 g/kg o compound

48/80 FA} & 30 2 AT Zofl 90%) 5:1409 KT 0.8 g/

kg FOTE 30 2 A3 & 70%2) AAlg PRor, 40 &

I Zol 80%9] RAIES UIERA MD}(TabIe 3).

Table 3. Effect of BGT on active systemic anaphylatic shock

Treatment Mortality(%)
Group (dose/day) 30 min later 40 min later
Saline - 100 100
BIG (9/kg) 82 38 gg

Mice were orallv administrated for 8 davs with saline or 05 a/ke. 1 o/ke. and ? a/ke
of RGT once a dav orior to compound 48/80 (8 g/ke) injection. Fach column
represents mean+SE. from 10 mice.

Jl B

o

a7

3) MTT assay

RBL-2H3 M| Z£9] =4 W YEE| n|X|&= ek goidr
ABE S MTT assayollA] olFH X2lE 81X &2 M2 &
BEE 1.40+0.040)19.2m, BGT 025 mg/ml, 05 mg/ml, 1 mg/ml
2 2 mg/me] STE Aeish M EojA] 247t 1.9240.09, 1.93+0.02,
1.88+0.06, 2.06+0.049] ELTE UERNY BGTY TE E&X
(P<0.005)0l 4 7Ol = E7HE BrlFig. 2).

2.5 7
¥

2.0 7

1.5 7

OD 540

1.0 7

0.5 7

0.0 -
- 0.25 0.5 1 2

BGT (mg/ml)
Fig. 2. Effect of BGT on cell viability and cytotoxicity of RBL-2H3
cell. Each column represents mean=SE. of 3 independent samples. The absorbance was

measured at 540 nm using ELISA. ™ P0.005: significant as compared to untreated sample
by Scheffe’s multiple comparison

4) B-hexosaminidase release

RBL-2H3 Al ZHE]Q] B-hexosaminidasel] FHLS o}
@ XMEE 5lA LS MIoA] 6.64:057%0]R S, PMAS)
A23187% A3 MZEONA] 60.87£1.38% (p<0.005)8 AT =
7HE VERNQICE HFH PMASH A23187% AF=517] 1 AIRF &
BGTE 025 mg/m¢, 05 ,mg/mé 1 mg/ml X 2 mg/méS) =5 &
23t MZolA] Z1ZF 22.41+1.81%, 18.58+1.12%, 15.80+1.26%,
14.2320.65% 2 75191 2™, PMAS} A2318721} A}=38E M E
o] Higlel & BGT sTollAl 74 (p<0.005) U= 44AE =
%ACHFig. 3).

707
§ 60
2
s 501
2
2 407
s
S
E 30
E
g 20
I
g
= 10
&
0
BGT (mg/ml) — -  0.25 0.5 1 2
PMA+A23187 — + + + + +

Fig. 3. Effect of BGT on B-hexosaminidase release from RBL-2H3
cell. Each column represents mean+SE. of 3 independent samples. The absorbance was
measured at 405 om using ELISA. Release (%) = S/(S+P) x 100, S : supematant, P+ pellet
### p(0005 significant as compared o unstimulated sample by Scheffe's multinle
comparison. ™ 0005 significant as compared to PMA+A23187-stimulated sample by
Scheffe's multiple comparison.

5) IL-49] 2ol |zl Fat
RBL-2H3 M ZZFE Q] IL-49] Enlzre obFg Ael& al
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O1F2 - uhd3} -

R 92 MEOIA 3.27+1.30 pg/ml, A23187Z RIS M EoHA]
804.14+21.62 pg/mi, A23187 X}=517] 1 A7+ A BGT 0.25 mg/
m RZIBE A ZolA] 704.70+6.64 pg/nt, 0.5 ng/nd HZ|Sk Al Zol
Al 729.70+1959 pg/ml, 1 mg/md M3 MEONA 639.0245.37
pg/nt, 2 mg/mt HZ)E AEONA] 542.07+18.04 pg/mdE LIENE
L} A231872Rr} Ap=¢h Al 2ol B]5ld 2 E BGT =Loli {9
A (p<0.05, p<0.005) Q= ZAE HYUCKFig. 4). '

1000 -
#Hith

800 *

600 (L3

400

IL-4 (pg/ml)

200 1

0
BGT (mg/ml) — - 025 05 1 2
A23187 - + + + + +

Fig. 4. Effect of BGT on IL-4 secretion from RBL-2H3 cell. Fach column
represents mean+S.E of 3 independent samples. The absorbance was measured at 450 am
using ELISA. ### p<0005: significant as compared to unstimulated sample by Scheffe's
multiple comparison. * p<0.05, = p¢0.005: significant as compared to A23187-stimulated
sample by Scheffe’s multiple comparison.

6) TNF-a9] 2ol p|x)= Eg

RBL-2H3ZRE19] TNF-a9] 2H|EES o7& A& 3IA
2 TolME ZEo| E7FSIINTE A231872 AIE5H Al 2ol
A1 301.05+16.69 pg/mi, A23187 A+=3517] 1 A7+ & BGT 0.1 mg
/me A2ITF M EolA 256.3217.69 pg/ml, 0.25 mg/ml RIS Al
FollA] 2325921173 pg/mé, 05 mg/mé ABISH AZo|A
212.58+3.84 pg/ml 2 WENTY. A2318720} X1=3F Ml o] HISH
of BE BGT sEolA 74 (p<0.05, p<0.01, p<0.005) U= 2
4E HArkFig. 5).

350 s
300 -

250 1 ok ok
200
150

TNF- o (pg/ml)

100 |
50

0 -
BGT(mg/ml) — - 0.1 025 05
A23187 — + + + +
Figure 5. Effect of BGT on TNF-a secretion from RBL-2H3 cell. £ach
cotumn represents mean£S.E. of 3 independent samples. The absorbance was measured at
450 mm using ELISA. ### p<0.005: significant as compared to unstimulated sample by
Scheffe’s multiple comparison. * p¢005 significant as compared to A23187-stimulated
sample by Scheffe's multiple comparison. ™ p¢0005 significant as compared to
A23187-stimulated sample by Scheffe's multiple comparison.

Raw264.7 2 RE19] TNF-09] BH[EHE olFH AH2lg 8HAl
022 M EolA] 1867421434 pg/mO| RO, LPSE AF23} A

2435t ol g8l

oAl 2115.848.39 pg/ml, LPS XF=35171 2 A17H A BGT 0.25 ng/
n¢ M8 A ZolA] 1852.8421.66 pg/mt, 0.5 mg/me A8t MZE
olA1 1716.6+8.45 pg/mé, 1 mg/m¢ XIS A ZEo)A 1679.5+34.03
pg/me, 2 mg/mé RIS M ENA] 1823.0£39.59 pg/mlE LIERE

Ch LPSERE A6 AlZol vligk] HE BGT skolli 794
(p<0.005) U= rEH Qi‘\D]-(Fig. 6).
2200 auit
21007
T 20001
h EE X2
£ 1900 *EE
? ]
E 1800 -
1700 -
1600 7
BGT (mg/ml) — - 025 05 1 2
LPS - + + + + +

Fig. 6. Effect of BGT on TNF-a secretion from Raw264.7 cell. Fach
column represents mean+SE. of 3 independent samples. The absorbance was measured at
450 mn using ELISA. ### p{0005: significant as compared to unstimulated sample by
Scheffe's multiple  comparison. * p¢005, ** p<0.005 significant as compared to
LPS-stimulated sample by Scheffe's multiple comparison.

7) Nitric oxide®] Fd]oj vli]l= gt

Raw?264.7Z2 2] BH]% &= nitric oxide®] S oFFH AT
E 5IA 22 M ZollA] 2.35+0.06 pg/mé, LPSE R}I=38E Al EollA]
4.60+0.06 yg/mé, LPS A}= H BGTE 0.25 mg/md A28 M Zojl
A 4.63+0.07 pg/mé, 0.5 mg/md FTIBH A EollA] 4.48+0.09 pg/md,
1 mg/mt REISF AZOIA] 4.04£0.12 pg/ml, 2 mg/ml K13t AIE
ollA] 3.64:0.08 pg/me = LJENL} LPSERE A=k Mol vlgled 1
ng/meSk 2 mg/mé RIS A ZollA SN (p<0.005) Y= A4S

ACHFig. 7).

Nitric oxide (pug/ml)
w

1

0
BGT (mg/ml) - - 025 0.5 1 2
LPS - + + + + +
Fig. 7. Effects of BGT on nitric oxide secretion from Raw264.7 cell.
Each column represents mean+SE. of 3 independent samples. The absorbance was
measured at 450 nm using ELISA. ### p{0.005: significant as compared to unstimulated
sample by Scheffe's muttiple comparison. ** p0.005 significant as compared to
LPS-stimulated sample by Scheffe’s multiple comparison.,
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BIREO) Mol UTh WiF HiTEI] FHEER, BEBESIDE
MEEHIBO HolLt st BT &1 kol Ego] Bt
BB BHEAMECE MILES BRBELOIDE MBERRE
9 ol EAT 4 900, FEES HEHEIEOT ARE =
EIMS), HEHEMSITE MEBEBS Hol B & ok HE
E BRECT BEME, HNENIDE BEEEd £2 BB
o] kY. WA olde) ISR FHE BREEES Uil
27) Ak AFol UoIA KERT HTHES SAld £FA)Y
4 QU= AWOE AIEPCL
BRERE] U2y sl gAY AT Tk}

ABEHOE AZY Hu= ofF gt ulehd 2 /::_‘%JOWE B
AR oE] 7IX Agnyg 0190}04 oy 1 il

A gskn OFE Lol thEt ZAE =
ROEF PABK= vlojc).

e =Eris 0‘311371’8 dEulgd WAEE B 579
NEZE QTNE, SEHUNET, X7, SANET B)E8
B of] &/FC UH7H§ 15 (B 4EW], leukotriene, 34T &4

QIZ} E)3} cytokines (TNF-q, IL-4, IL-5, IL-13 £)0] {a]5] 1,

z7)

Bl BJE EF

adhesion molecules {ICAM-1, 2, VCAM-1 §)3} transcription
factor (nuclear factor kappa B, AP-1, NF-AT, STAT &)< &3
o] £Q%t ek it Y =7 A9 dilo] EQot dEs

k= UM 2= Ehrlich¥oll Q8 A& e www olel e
o s O_Wﬂlr O*Z11017<P~ | ot A7 E Edlol olEuY

Wﬁlmooﬂi H%W”ﬂ
S 0]
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i
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ﬁ
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mOll
o
§9
r
)
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&
JS
mlo
mn‘.
Q'E
rr
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HIUJ/H]:EE Az ad ] Bashil Aer tE Mz
Oé&éﬂ-cﬂ HHe g5 b‘Pﬂ L, HAGH &
EZ B AEE WHEEE

(hlstarmne, heparm, _Eﬁﬂol 7R A B)i B2 APIE
FRISS Bulsle] o] UYuen @5ue o Bosm”.
HIMAZE &83} A7 £83 ARIES Y, IgE A,
IgE g0l thgt gAl, Con A, polyamine, compound 48/80,

z,
8

polylysine polypeptides, alpha-chymotrypsin, porcine pancreatic
phospholipase A2 &2 FAEQ] X}%m ul ca*
stimulation secretion 7]do) 2§l Bo)E=
nucleotide levelo] ©J8F ], protein kinase®] ghdglofl W=
Bl ES HMEDA AEmlHE B

BU0AAR, TldaE 58 HEATIE 42" Bo) Utk

coupled

ALY, cyclic

phosphorylation &7},

ohjgeiA e Aol 24 dil EXshe B2 Al
F& WY <o vzl AAE0] Q& histamineS $A15k HIGk
Aol MiEEh olAAel tAMEEERA AMEA HilEeE

prostaglandini} leukotrieneE0] M E 5tOZ FE)% L, o2 ¢h
slakd dgEdEd o BAERREY grl, e 5
ol 28R 207 018 ZAFEE Bukst Saock?. 2 4

= oY ©%

o A= 24 anti-DNP IgEE 0}&¢F passive cutaneous
anaphylaxis 850 Z &% Evans blue®] & ZF3I BhE
EMEY X aNE RARKACE AEdn HARlY FEHP

saline B0 & 103.0% 6.55 yg/gE LIERATE ¥HH BGT 04 g/
kg BOIES 10184778 ug/g, 0.8 g/kg SRS 76.8+3.68 ug/g
O saline £oj7ol] vldl ZA4E B3, £5] BGT 08 g/kg T

AFO)M saline TOITO] BIE) RS WA LIERAUCH
(p<0.05)(Fig. 1).

ol B7 HIBHEY BRT ol2ER] B2l oA 2
BE vlgel FAUR FoIE BFRSEE AE20] MU ES
QVHEIAIA antiDNP IgEo] oIg E¥ S}HEG oRSic)
Evans blueo] B¥ HOTO| RS WABOTH sHZY 3}
B uHo) BB OIS A0 4D

AAE oRHERAIAE FAE HTNS B 7k BAHO|
I B WSCR S7Me) SF AAV W AVOR Aol
220l & ¥ F FEolA] 20~30 2 oluol F4o] Uehin,
ZaHIO) F7lo] BAE ES FAE0 AUF, 3w, gat
A5 HPRE0] WS, EERB0IL 71BA SEOE 0%
A SETUOE OloIH A3t BRE HET HE, ALY, B
NF, A, AGE HEWO] WU AYE FT Uk B
ORFEERIAL A o AVIEIE RS & 4 oM, B8]
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#H, 8], 3R, AZA, 425710 BIHsA Sao] sy,
2R E AIESIHED] active systemic anaphylatic
shockS S5517] YoiA compound 48/80S ALE3INACE o=
2 tigA HBCE AXEU ZEg BV AFIAU, AERE
Solo] AEHOE He] MEWE L& 0]5E A=E6H A=
2 Zeld 558 S7K7IE AREAMY J15E VIR U8
o, H[ZH| 28 8A o] 288l MZUES] & FUE 57}
A7) HZEW cAMP-phosphodieterase 9 THHE A#IGIT A

EUl cAMP &g E7HITIEIL YeRE.
AzdEe  fet EIPAEA  PMA  (phorbol

12-myristate-13- acetate) %! calcium ionophore A231872 Alg
S =0l 01& phosphatidylinositol (PI) cyclex} protein kinase
C (PKC) &85}, I calcium mobilization A17]& S22 HiYH
HEZE AFAA YRIBEEE g ME Hog R2alsh .

ol HiRkE EaiE dOo7le of] UAEY tRER
2 HEHORRE NEUOE Ca¥ [YUg STKRILOZH 1|
TAIENY Ca™9] 2kg 717, B7k8 MR Ca”ol HlZu)
Ca** binding protein®] calmoduliny} Z8}5} Ca**-calmodulin
EFAE g4 AL oJA0] MEW myosin light chain
kinaseE &3} AIZILE 71 Z3t MEW 3 2 A2 o]5
#ojohs vH T vAERIE E4351E0] BRIz Y
2 M Z 7P| R O|SAIA AHFOE Muut 8t Y27
A BoEA A 2 gl W Al Feldato] dojdtt
T gEmr?,

2 A3lol|A] Z A} active systemic anaphylatic shocko] 1
A= BGTY EEF2 saline £ compound 48/80 FAl &
30 2 A3} Fof 100%2 RAlgE Ho) v, BGT 04 g/kg &
o172 compound 48/80 FA} & 30 B AT Zof 90%9] XA}
€2 Brk 08 g/kg FOT2 30 B A & 70%9 AAES
RHlom, 40 & g3 Fo 80%9) A|ALES LERAGICKTable 3).

wEk 2 Asloj4s RBL2H3 M ZE AL25l] MZEX
MEG] AEE nAR] &= HolA] B-hexosaminidase]

=

oo =

activity, IL4%} TNF-0& &35} mast cell 4 3}0) thSk BHE,

BiREo Jate BEBINC

RBL2H3 M9 B4 I MEFo| n|x): BGTY J&tS
Qo 7] €18 MTT assayol|A] RBL-2H3 M| Z Q] E4 W MEE
o mIX]= WEES YobEy] 918 ol MBIE ShAl B2 A9

ETTE 1.40+0.04019.91, BGT 0.25 mg/mé, 0.5 ,mg/ml 1 mg/mé
2 2 ng/mle K28 MIEONA] Z32) 1.92+0.09, 1.93+0.02,
1.48+0.03, 1.88+0.06, 2.06+0.042) LIERHO] BGTY 2E
ST (P<0.005)014 RN Qe &7 BYCHFg. 2).
Histamine2 Z29] HITAEQ} SH7 oA gHdx) 1 A
A Tieksh Rigol O5) BH|Elo) €78 Boly RASE

TTE O

21

=
s

=31 =
SEEE

WA BIE T FuEY, FBERYET), SRUBAY 4F
A8 B9 FHEBEWSA wWe gsg ol B

A mast cell ol Exish=
BAEA gBultlo] 96l histamineQ] FZE23} H]zESle] BH|E]

-hexosaminidase= histaminei}

ROE WA UTH. o] H40 FHES mast celld] B

ZF5le A WHog di A8IE whyolrt
RBL-2H3 A 29| YEEo| F&r2 XA gk 025 ~ 2 mg/ml
9] BGT 5041 B-hexosaminidase®] activityo]l 0| &S
ZFAsI9C). 7 A3 RBL-2H3 M ZEE2E|Q] B-hexosaminidase
9] &2 olFH AN2lE SIAl %2 M EolA] 6.64+£0.57%0] A
o, PMAS} A23187% A1=¢h AlEolA] 60.87+1.38% (p<0.005)
Z $X¢ 712 UERIIEE 1 PMASE A23187F A}=517]
1 A7} A BGTE 0.25 mg/me, 05 ,mg/m¢ 1 mg/md L 2 mg/meS)
=TE Ak AMZoaA 2zt 2241+1.81%, 18.5811.12%,
15.80+1.26%, 14.23£0.65% % AAA3}H 2, PMAR} A23187=21H
A= Al Zoll B5kd ZE BGT BZollAl 794 (p<0.005) A=
BAoE HATHFg. 3).

ol 27] AghollAls He Z48 HejolA] IL4, IL-5, [L-13
E9] cytokineo|L} eotoxinO|ZH= chemokineQ| W& 4150] E0]
Hr} WoslRoklis L2719 Hel g4doll cytokineo] Z
o] BABIL ke A AL Hushkl YT 17k mast
cell® TNF-q, IL4, IL-5, IL-6, IL-8, IL-13 9] cytokineE T+&
oAiEd, olg ZIFHOF  neutrophili}
eosinophilg RO+ dg+g & EEHEE Yoyle dl U
Al 2R3 952 GBIt 1 Foj|A] IL-4 NK cell, mast cell,
neutrophil#} eosinophilol 4] 2H%&= cytokine O Z LB E7]0]
e BAMo) Igs T ut. LHEV] w9l Fe BAE
B30t 541, IgES] 4 Boj Bty EF WS 528l 22
A Faa olEmY o] EQ3% dge

mo rir
i

cytokineS

U 1o

al A5tg .
418lo] A= RBL-2H3 M 29| 114 W Aof n]X]E BGTY
st2 £ AKSH 23 RBL-2H3 M| EZFE{9] IL49] BH|Z2 of
H APE K B2 M EoIA] 3.2741.30 pg/ml, A23187Z A}
=3} M EolA] 804.14£21.62 pg/ml, A23187 Rk=35171 1 A1 A
BGT 0.25 mg/mé R21FolA] 704.70+6.64 pg/mt, 0.5 mg/mé H2] T
ollA] 729.70+19.59 pg/ml, 1 mg/ml REITolA] 639.02£5.37 pg/me,
2 mg/mé AT]EolA] 542.07+18.04 pg/mbE VIERITE. A231872 1)
AEg Ao disld RE BGT kol F79d(p<0.05
p<0.005) A= AAE BYoH, 2t g thE Hlnst 23 A=
T VX Aolol] 724 (p<0.05) K= H3HE BXckFig. 4).
TNF-ai= A THESUAIZA BT 28} A M2 SollA] 4
Hrlo] B2 g5UlSE fdsle AR dEA Ao, AR
WollAl THECE & TIE cytokineET} Y ZH&5lo] HH &
e SR EN &Y IAE FE ATIAL ZE
HlolE A E2 714 F00 s A thsid %39 &g
g |FTATIZIE Sk BT 24 [EIE INF-aE F4:2
Fuul M o Zhgelo] ELAM-19] Wi 4l wE 7o a9
g Fioke AOEN &3] grEl=y] 249 daited &
3 282 sk Yo, B A8ojA] RBL-2H33 Raw?264.7 cell
TNF-a Aol v]Al= BGTY Gl ™ol ZARE 23
RBL-2H3 M| EZHE]9] TNF-a2] 21|Z2 o5 Mg 514
2e FolXe SEol EVFEoIT A231878 ARS8 AlEolA
301.05£16.69 pg/mi, A23187 A}=2517] 1 Aj7H A BGT 0.05 mg/

=
SRt
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PRERES SAE 271 g B8t oI 3

m ATITolA] 224554285 pg/ml, 0.1 mg/m FHEIoRA]
256.32+7.69 pg/me, 0.25 mg/ml AEITAA] 232.59+11.73 pg/mi,
05 mg/mé A2)TtollA] 212.58+3.84 pg/meE LIERIC)L A23187F
g Z=eE Mol niskd BE BGT sLolA]l §94 (p<0.05,
p<0.01, p<0.005) QU= ZAE BYTHFig. 5). Raw26d.7 WL ZE
E19] TNF-a9] 2HE2 old AR 6K 22 oA
1867.4+14.34 pg/mio1RA O, LPSE A6} Al Zol|A] 2115.8+8.39
pg/mé, LPS AF=3) 2 A7 | BGT 025 mg/md K2 ol
18528+21.66 pg/ml, 0.5 mg/m¢ HEIT0IA] 171664845 pg/me, 1
ng/mé ABITONA 1679.5£34.03 pg/ml, 2 mg/ml FE)TOlA
1823.0+39.59 pg/mE VIEWTE LPSERY A1=S3E Aol 15l
ZE BGT 3ol §914(p<0.005) 91& ZAE BICFig. 6).
oYl dBolXE BIRERE £&80) TNF-a 44kl o]
Herg AEB] Ad in vitro A S R@S 23 RBL-2H3
A23187F THE AEGE 73} Raw264.7 A EE LPSE AF2S)
oAl IS5 TNE-o 2817t dXsIA /1AL, BRERE &
E JADZ 0151 A231873) LPSE SubE TNF-a9) 2H|7}
FASHA AAZIACE Wl BRERE 2EE0) TNF—aA g
Al dES AAGHE 71HE 7KL ASS U 4 YTk
Nitric oxides= AAHBEZ I} EHSLH OW*J% FAIGR=
ZHEMY T HEY Z0E 95T ¥
geA Aem dEzdoli NOS Aaix = ci%%oﬂ thall &

A Mo i

0 i

m\o

HOIEMQ BHE FHE LIEMDE TE5TS A E7) 83}
o] Q80 nitric oxide®) J/]-T/}O]' BHl7} fE 2 58 Suls)

(=]
L=}
iARSs éxw I UERdE E7KIIE B @é‘t’%

L8 <§ Joke
HollA] mouse FEH tHAIAE, Raw264.7 cell 9 nitric
oxide éﬂé ol BIXE BGTY ¥kl tis) AsHict 248 At
Raw264.7 2 HE] BH]T]&= nitric oxide®] 92 o}2E AP E 5}

A &S oA 2.3520.06 pg/mf, LPSE A5 FollA] 4.60+0.06
pg/ml, LPS Z}= A BGT 0.25 mg/m¢ Xe) 7oA 4.63+0.07 ug/
mt, BGT 0.5 mg/m¢ ) FolA 4.48+0.09 pg/me, BGT 1 mg/ml &
ZlToAA 4.04£0.12 pg/mi, BGT 2 mg/mé Ke]TrellA 3.64+0.08
pg/ . VIER} LPSERF X}=33E ofoll 415k] BGT 1 mg/més} 2
ng/mé AE|FoA KA (p<0.005) Q= AAE HACKFig. 7).
oly9 AEATIA FREMBES QU7 uk2o] 9938 o
HEW A= RAE ¢ 5 Uk

a4 &

LHE7] ¥iol vIX= PRBRES g8 a1 A
Z480A] PCA 9HE31 active systemic anaphylatic shock g}
g oAske aaE VBRI Mlzdsio]A] RBL-2H3S] A

& B-hexosaminidase, IL-4%} TNF-a9] 44413} BH|E Adl5l=
FW USS SO Raw264.79) A TNF-a$} nitric
oxide?] 2H|E AASh= GUE E0IGIITL olg) e A=

40 0[0 oft

mast cell & basophil £ HANZQ BHHS
27] GE5ulsT #EE cytokineE5E
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