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Immunoregulative Action of Bangpoongtongsungsan

Lee Chang-kyu - Song Jeong-mo

The purpose of this research was to investigate effects of Bangpoongtongsungsan water
extract(BTSE) on the immune reaction, anti-allergy action and anti-inflammatory action in BALB/c
mice. The administration of BTSE (500mg/kg) enhanced the cell viability of thymocytes and the
population of helper T cells in splenic T-lymphocytes. BTSE suppressed the production of nitric
oxide, but enhanced the phagocytic activity in peritoneal macrophages. BTSE enhanced
hemagglutination titer in mice. BTSE inhibited passive cutaneous anaphylaxis induced by egg albumin
in rat, the lethal anaphylaxis induced by platelet activating factor and compound 48/80 in mice, and
then inhibited the degranulation of peritoneal mast cells induced by compound 48/80. BTSE did not
inhibit Arthus reaction, but inhibited the delayed type hypersensitivity induced by SRBC and contact
dermatitis induced by DNFB. BTSE inhibited the acute hind paw edema induced by histamine after
30 minutes, the permeability of evans blue into peritoneal cavity induced by acetic acid and the
writhing syndrome induced by acetic acid. These results suggest that BTSE has an
immunopotentiative action, anti-allergy action and anti-inflammatory action via the inhibition of

histamine release.

* oMustm gelTue ALgelsta)

— 589 —



— ARatolgtalx] H10H H2% 1998 —

As 2b2e) s RIES 2A8 F Qle
24 Z 4B JYS 2950 JE $o
Zglo] slomy o3y ZAE PYSIY JUsle
A& AR %ol oJsid Ao )
Aol AAE Wi Bt ohizt MKS SN
F e BFRARETOY 220 § AY RER
o] obr|si7|= et

agol A fufrel BEAS TR, YdMR
B gt & 5 ded, REMZHDT WK
SFEH figftke) U ERAAEHE JRR Fole
T dASol ERS BRY VA AW wmY B
4 BE, OMEE 23 80n AYF Ro] 7124
%] MET L@t E £ g1g Aol

BN AdASL pime ACKT. AR
g 52 3d 715S #3 Qdvtn JAEkes d, 6
so] A (57t MBHE Wolshe Ae #4F vl
o] 2o Aaahes el olojgh e Aolm K
BE gl BIEHS fAlste AL ATIAAY
HES AAske gewie oviet 2o, FEs
B, 4. s S3 Fzsln 45 oEaee A
She 7152 Eokd MBS BT Rl 2
< uAlske Re R Zise 2e dnz @)
g 5 g Hol.

ddErlel oF @HNEEY 12e 4

CHIREREGR, o Be) BRMET tEte) duA
of izt 7lgo] ol LaE7lEMe] g Faol
o ABE o] &S ¢ & AT =P A ¥
moll £2E NG SAGWR) . £, KR
So] wWZo] Yyas|y ABoE A wBEe
dME olE #ifiel FRE drioelMHy -
g wrgos AAF ol olm RMLRIMEKY

AiFe] UMel| RBsld FES LPsle wHgolA
U BN 29 5 BE T sl HAske
Ao AAFl MBHHE ANPBSAUD RS ¢ F
At

HZ gH27) L G A BEEHS KES
233 7R L pREEHS WiEe FAo=
A7@ 49 £ g4 magg

PREZES fTmARY @ AR 579
TEH#H, ol A& £2d Aoz Ao Am
I RE % =Wt R5 fEM & #iEe ARs)
t B Aoz g Z4F chilfi, =
WM &E EFAEE REAKE 59 B o
A eg5lm e gheld?. e oy PR
hEEe] afEdd niXe ¥Eel &3 WA
AA = ert.
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i RS AASRE v HEE &R U7l
B1dhe dlo|th,

I. B8 #F 2 HE

1. Rz ¥4t

1) R 9

A FERol AHEY A3 = BALB/cR(20+2g) &
g, #FAE SDR(150110g) +HE WPUYF
(A Fisld 2% 2213, 5% 55£5%.
dark/light(12A17}) ZZstollA ARE3lAA BEaSH
At

2) AE A &R

Fegell #HE KL egg albumin, trinitro-
benzene sulfonic acid(TNP), aluminum gel.
platelet activating factor(PAF),
48/80. histamine. evans blue, o-toluidine
blue, dinitrofluorobenzene(DNFB), HBSS,
Ca®*-Locke solution, percoll solution, RPMI

compound

1640 media, sulfanilamide, lucigenin, zymo-
san< Sigma Co., FCS. thioglycollate® Difco
Co.. PE anti-CD4, FITC
conjugated anti-CD8 antibody= Dainippon
seivaku Co.Z, 7|} A2 15 A1Y 2 Alxujd
£ AlgS A3l {FHEHE culture flask
(Nunc), multi-well plate(Costar Co.).
titration plate(Costar Co.). micrometer
(Mitutoyo Co.). centrifuge(VS-6000 CF), in-
verted microscope(Nikon Co.),
apparatus(Ilsin Co.),

conjugated

micro-

freeze dry
CO2 incubator(Vision

scientific Co.). microplate reader(Dynatech,
MR5000). luminometer(Berthold, 96LP), flow
cytometer (Coulter, EPICS-XL) 5& AH&3ty
=3

3) &R A

A o] AMSY BRGERES MRS THRS
@ ol KSR on, AMEE EHES NEKBEK
Wi simbiols AAstd AMstdm, B 3
28(122.25¢)2 &7 1.500 ml2 2[ 714
23 3, [iBstd BEE rotary evaporator2 %
2% oS, freeze dryer2 FAUXE BT
29.5g(d8% 26.0%)= L(AT BTSEzt A
&), B2AEAd e Qg LaAA ALE3l
Aot piREEA 185 R W82 tEn 2
=3 .

# BRG] RITHEAL

REE | E % % Hi(g)
w & | Talcum 6.37
# # | Glycyrrhizae Radix 4.50
4 B | Gypsum Fibrosum 2.62
% % | Scutellariae Radix 2.62
¥ # | Platycodi Radix 2.62
B B | Ledebouriellae Radix 1.68
M & | Cnidii Rhizoma 1.68
% % | Angelicae Gigantis Raidx 1.68
%% | Paeoniae Radix 1.68
K" # | Rhei Rhizoma 1.68
B % | Ephedrae Herba 1.68
# # | Menthae Herba 1.68
# @ | Forsythiae Fructus 1.68
™ 4 | Sodii sulfas 1.68
# 3¢ | Schizonepetae Herba 1.31
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B 7 | Atractylodis Rhizoma Alba| 1.31

¥ F | Gardeniae Fructus 1.31

% M | Zingiberis Rhizoma 4.38

amount 4085
2. K& Hik

1) REKE e 4™

(1) BMM=ZE 9 uiZMES £FR Y

Ao FAAX 2 uAA T Eele Wyso-
cki® 2 Mizel$*¥9) Wil wat, 47 501218
1222 3l BTSE 500 mg/kgs 12 1314 7¢
T AFRAR H, AFgIsid BRAD F 3%
3 FA 2L vAE DPBS-AE W2 petri dishol
A ZA E48tn @7€ stainless mesh2 o 7}3}
o 23 AT L 10 ml FAVIZ2 AXERAS
ZA 2494 Ak 1500 rpmollA 10 23 Y4E
2l&iet, doj AXE DPBS-A° ARRAIA 3
3 e QM3 F FHNME L wAAEES Fes)
i

FANE 9 vz MYEE FH S Mos-
mann®"0] st Kotnik™®o] WHAIZ MTT
Wiog 233t Eeld FAMAE 2 HBME
£ RPMI 1640 #wiA2 AXEFAS ZATF F
96-well plate?] Z} wello] M¥ 2859 100 o
1(2x10° cells/mD)E FZstn FHAMEAE con-
canavalin A(Con A) 5pg/mlE #7lstAY £&
A7tshal @& zdoz, HIZMEAE lipopoly-
saccharide(LPS) 10pg/mlE H7lstAY H7fst
A e zHAe2 37T CO: incubatorolr 48
A vt Wi T8 4A1ZF Ao 5 mg/ml
FE2 DPBS-Adl d4d MTTEY 20 «18 %

welll A7k, 0.IN HClel £8iA121 10%
SDS 100 u#1E Zt wellel H7tsled 243 “defollA
18212 of wiFd F 2dE 7 welld FAEE
microplate ELISA reader2 570 nmolA &% 3}
o AXYEES s,

@ BMME 3! BB 22 subpopulation £

veid FAME 2 8ZHEE eppendrof tube
ol 1x 10° cells & £F3lm FAALE YA}
Q' phycoerythrin(PE) ¥ fluorescein isothio-
cyanate(FITC)® conjugate *1Z! (PE)a-CD4,
(FITC)a-CD8 monoclonal antibody2 ©l5g4
(1 © 160 dilution)d}d flow cytometer (exita-
tion 488 nm, emission FITC 525 nm, PE
575 nm)& subpopulation® &3l ed, g
AE= 32 phycoerythrin(PE) 2 fluores-
cein isothiocyanate(FITC)Z  conjugateAl?!
(PE)a-B220, (FITC)a-Thyl monoclonal anti-
body2 ©lFdMslA flow cytometer (exitation
488 nm, emission FITC 525 nm., PE 575
nm) 2 sub-population® Z3agch?.

Q) =22 dAMze AR 5
A7 soielg 12e2 89 BTSE 500 mg/ke
d 1348 74 AFRASAY. FE Fo 4
A FFE 3% thioglycollate 2mlE B33 &
dstn, FEFA 8 Al AFHE AFEIe A
AlZL ¥, 2739 cold PBS 10 mlE FUshd 87
AZE 3% 9, 4CAA 1,300 rpme2 10837
A4 R2ledct 2elg AXE RPMI wiA2 23
AR F, 27 120 mm petri dishell #3538}
COz incubatorollA Wi o, 2413 Fof| B3t
52 @& AXE AAstn, FAF AXE cell
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scraper2 2o} A2 AR}

ARML lucigenin chemiluminescence %22
#4& 23319t Lucigenin €9 AZxE 10
mle] DPBSAe &aig & o3 Fasid -20Tel
A BsEA AHSsttH(stock solution). Luci-
genin stock solution® AHE3l7]  AAe)
DME(without phenol red. 0.34g/L NaHCO®,
2.6g/L HEPES, pH 7.2) ujzlol 1/102 343}
o]  AMR3stHYh.  Chemiluminescence &%&
luminometer& ©°]&3dtd 37TColN A%t
04D 248 microplate (white)®] Z+ wellel &
vl iAAE F5d 50 u9 lucigenin £ 50u
1 9 zymosan #d4 30 ng H/klq HF
volume®] 200 w7t H=&d F ¥Wu 37CoA
1587 AXMelst ¥ 58 {Foz 60F Bt
lucigenin chemiluminescence %% %3t}

—_—

4) 22 tAM=Z2} Nitric oxide2l &

223 UM ZE 24 well plateo] welld 1 x
10° cells® #3@ %, 2 wello] LPS 1 pg/ml
9} v-IFN 25 units/ml& #7}stA] @& =3 A7}
@& 2oz el 37C CO™incubatorold 24
Azt wids & AAE  nitric oxide(NO) &S
Griess Alfe2 238t? . & wj=] 100 p1%
Griess reagent(1% sulfanilamide+0.2% N-
Naphthylethylenediamine 2HCl+2.5% H3POq)
100 p1E& &3l 96 well plated] ¥3 570
nmolM microplate reader2 FZEE 333
olg] 248 NaNOzo Aol 98l NO 42 &
Akt

(5) SRBCOI tist M7 REXR
47 gelele 1202 st Ha'™'e) sitkel uhet

1 x 10709} SRBCE B74FAsl ddzsn
19 134 BTSE 500mg/kge 747 AT+5%
o2, 8dAd HHE A3l AYsln YPL &
gala)  56TolM 3087 Hsdd.  Uay
microtitration tray® Z wellel Eiddl ¥3E
olakgtzAl(pH 7.4)08 208) FHAF ok 2ujA
SAIE NS Y3 509 0.5% SRBC 5 50n
g HAsld 37T, 5% CO; incubatorolld 1413k
Bo i F H¥ET $3E ¥o7 g3 Hu
8N w5 BEERHE S5

2) Allergy /€0l chst A

(1) Passive Cutaneous Anaphylaxis(PCA) RFE

Aluminum geldl #®A|IZ] egg albumin
(Img/0.2 mh)& AF B2l 13 Bfrstn 4F
Zol| 23} BfES AA, 2 F Fo| v}AE R3E
Falo BT oy, AdEd ¥AHS Felsio
(IgE bufiss) AHE-AI7RR] -80TCollA 2 BEAA
123

27 s5vlelg 12o2 sl @39 FRHE &
Eatx 84(1:160, 1:80. 1:40)3 1gE A
0.1 miE I3FAlet] A H, 3 AT Fol
BTSE 500 mg/kge 7A7FAsz, 1 AlRE Foj
3421(1% egg albumin)® 1% Evans blueg 1 :
12 £33 84 05 mlE AUFAEI PCAS
olZ|AlZth 308 Fo] TASld Aoz zae
HRE sl MyJd o IN KOH €94 1 ml
of MAAIA 37CoA 19 &< HAlsigict. 0.6N
H3PO4#F acetone E9(5:3) 9 mlE H7tsted
AT F A5AL 620 nmollM FJEE &
e
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(2) Platelet Activating Factor(PAF)oll 2|8t anaphyl-
axis §¥

Platelet activating factor(PAF)ol 2l@
anaphylaxis BB 8" Jjgkel olsf AA|skg
. & A7 8 ulYE 1222 sl gzTdle 4
24 d4te, AgTPole BTSE 500 mg/kgs 7
FRAsln, 1 AlZE Fell 47 v]Pe] PAF(L-a
-phosphatidyl choline, B-acetyl-7-o-alkyl)$
o 25 pg/mlE 13] FAG F AU op g~
o) o3 Atgshe A3 +E FE3YU

(3) Compound 48/8001 21t anaphylaxis 3R

A 8 nl2lE 1722 3o dizFde A4
douts AYFd= BTSE 500 me/kes A5
of3ln, 1 AP Fo| Compound 48/80 10
mg/kgS B FAlsln Atdsle A3 £
Faaqoy®.

(4) Compound 48/800i 2|st B|OIMZ &l £H

UFE etherz whsll A ohg Ca®'-
Locke&< 10mlE H7el 74U chg H9¢ 2%
b ARG ¥ 10mlg FAVIE ol 88 B3
< 3T, 4CoAM 1500rpmoE 587 94
BsM HIZ A, £3% S Ca®*-Locked
4 2mlE 7Rl MZEREES ZASAYG. o3
geg FH|g Yg4sd) isotonic percoll &%
(10xHank’s sol. 1ml + percoll 9ml) 3.5ml&
7kt Rigel MERFY 0.75miE #¥< 7184
ZAAYA FFF k2 Hank's sol. 0.5mlE #
ABtZ 1087 HiES F 1,500rpme 2 587 9
A A3 AAstn A¥EEHe
pasteur pipete® &N I & Ca’’-
Locke®4-g 7kl AXE 23] A&yt 0.5%
toluidine blue2 4| vIFAEE 2 x 10°4

Dx0
=% =

¥/mld T2 AT oGS 2F 1000
chamberol]l HEAS R Ao 108 A b3
HZzFolE Ca’'-Locke®d 10042 7Hetn Ay
ol BTSE 3 X 10° g/ml 1000 71¢ o
t}Al 108%9] compound 48/80 (50ug/ml) 100
HE 71 ¥ doj7dog vt R g3ydddE &
el Aoy”.

(5 Athus RFE

A7 8 vlelg 1222 8o Yoshikai®el itk
o me} 4PsAt. PP AHEE SRBC(sheep
red blood cell® ARUER FojFjdfolr A%
3 e WP AEUoeRy HY F Alsever's
solution(Dextrose 20.5g/L. sodium citrate
8.0g/L., citric acid 0.55g/L. sodium chloride
4.2g/L)E 718l 4Tolld Eastds 1539 o)y
of AHg-8idth. SRBC 0.2ml(4 x 10° cells)E 4
3 B2l S 1at ZAA| R 25F4] Y
o 23 7S AXEA. 23k #F 59
Fo| BTSE 500mg/kgS Z7Fdstn 1 AT ¥
o 2 x 10702 SRBC 0.03ml(2x10" cells)& %
% ¥24 gl Foday WS obrlaTh o}
ZIAF(T) 2 3N F(Te)oll FHe FAHES
micrometer® 8% oy £AF3 AEE T3l
et

% increase=(T3-To / To) x 100

(6) SRBCOHl o8t M3 ZHZaturg

47 8 nlelg 1222 8k Yoshikai®el Jik:
o] we} BTSE 500mg/kgg AFFdstn 2x10’
719l SRBC 0.03ml(2x107 cells) & 43 #& ¥
Z3 gl FAIA 27D 22 49%0) o
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Al BTSE 500mg/kegS ZA7Fdstn 1A% & +
% %23 9)g}d| SRBC 0.025ml(2x10° cells) &
Faojstd ¥he-Z opr|EAT. o7 |AA(Ty) E opl
24M7 F(Tew)ol Z2e SAE  micrometer
(Mitutoyo engineers Co.)® &A% o &3F
o] A BE FIch

% increase= (T2 - To / To) x 100

(7) DNFBoIl ofst HEM m & ojolute

A7 gulels 1202 3l Ha'e Jikol we}
AR EEE BREY o2 49 19 ¢ 2%
0.5% DNFB£<(acetone:olive oil=4:1) 10ul
€ ERyRol =¥l 2% de 59 ¥
BTSE 500mg/kgs A7FFd3tn 141 ¥ 0.2%
DNFB&% 1004 A Wefeel 2z =X3a}ef of7]
228, A F357tY] AT micrometers
AHE-sla} ofZ| A A(To), 24A1%F F(Toa) 2 48217
(Tee)oll A FHE AL F457H9 3
e oS 34l me %2 Jdehfidch

% increase= ( Ta24 or Tas-To / To ) x 100

3) RIE REEOI CHEH ¥

(1) Histamineoll 2|8 4%

47 8 olelE 1222 dla 3% W) e}
zTdle  Adsws, AgFde BTSE
500mg/kgs AFFAS D 1 Al Fol| 555
FHE micrometer2 333 H JIFGEA2A
histamine-0.9% saline(30ng/20u)< %3 9j3}
o 20 p/hind paws FARIHG. FAME, FAE
30 &, 60 ¥, 120 ¥ 2 180 ¥ol %9 FAE
—@6}04 FE&E AEsiY

EXEXIUIS

429 hind pawe] FA - 229 hind pawd FA4
$22(%) -
Y229 hind pawd 54

(Q) Acetic acidoll 2|5t 2ME USRI S

47 8 ueElg 1222 s Whittle® o
Shimomura®”¢] el wel xZele HejAld
FuE, 4¥Fole BTSE 500 me/kgs 22 7
FEAQsn, FEUZRFAE sodium salicylate
300 mg/kgs ZATFAEALT, 1 At Fol| 1%
evans blue 5 ml/kgE me] FMel] FARSIHCE
FARE ZA] 0.6% acetic acid 10 ml/kgS B2
Woll FAtst 1 AlIZF Foll Qg4 5 miz &
BAS AHslq 34 o, 3,000 rpmellAM 5
£ 942g8ld. 4SS 620 nmolM &%
=& 33 nlE] AT HBdMd o3 Bz
F249 evans blued| &2 BlA FFsiHot.

LEEE — —

(3) Acetic acidoil 2jst ZISEE MY

A7 8nlelE 1222 sld Whittle®e] o)
e}, gxolle Yeldsae, 4ddds BTSE
500mg/kge, FEUZFolE aminopyrine 100
meg/kgs 247 AFEAstn 1A Fo 0.7%
acetic acid 10 mi/kgS BZuldl FAIE o,
0 ¥ F%g 10 ¥79 writhing synd- rome9
Exyiad

ArE

4) Wt

EAIME+ student’s t-test2 3dFov, p(
0.05 UTE 94 e Aoz By,

— 595 —



— Atatojetx| H10A M2% 1998 —

m. =REER

1. BHERMAEO 0iXl= &3

1) BTSEZl EMMzZ U BIRAMZS 4%
#FEo| o|x|l= &3

FXAHZAM concanavalin A(Con A)E 7}t
Az FAMREY YEEE 100%2 1S
o, Con A H7I5tA] ¥ 2T MEYEEL
77.8+2.2%2 HNEAYZEZo] ZAHAoY, BTSE
Zo 7o FAMAEG Con AZ H715H0E W AE
AYZEL 113.111.3%2, Con AZ H7HEHA Y%
S we 91.5*x1.7%2 Uzl vl& AINEE
o] F7kstAt.

vl Zo| A lipopolysaccharide(LPS) & #7b
3 27 HBATY YEEE 100%2 siHE
o, LPSE H7islAl ¥t de 82.311.7%%
AEYZgo| ZAson BTSE FA4F9 A
¥soll LPSE #718t9 s ol AXAESL 105.3%
1.3%2, LPSE #H7leAl ke we 852+
1.9%2 hZ23 8 zlol7t AATHTable 1).

Table 1. The cell viability of thymocytes
and splenocytes in BTSE-
administered mice.

Splenocytes(%)
LPS(+)| LPS(-)

Thymocytes(%)

Con A(+)| Con A(-)

Samples

Control | 100.0£1.1{ 77.8%2.2| 100.0%1.2| 82.3£1.7

BTSE | 113.1£1.3°] 91.5%1.7°| 105.3£1.3| 85.2%1.9

BTSE(500mg/kg) was administered p.o. once
a day for 7 days in BALB/c mice. The OD of

each well was measured at 570nm with a
microplate reader.

The data represents the mean*SE of 5
mice.

*

Significantly different from control

group(P<0.01).

Con A(+): Concanavalin A treated group,
Con A(-): Concanavalin A non-treated group.
LPS(+): Lipopoly- saccharide treated group,
LPS(-):. Lipopolysaccharide non-treated group

2) BTSEZ7I EBAMMz U H|ZMZQ

subpopulationol| 0|x|= &1}

W27 F4HME9 CD4'CD8 single positive
cell?] populatione 12.0%1.7%. BTSE FodF
o} CD4'CD8 single positive cell®l popula-
tion2 12.9+0.4%% Wz ¥ zo|7} At
FAHMZe CD4CD8® single positive cell®l
populatione hZFe|A 3.410.3%, BTSE ¥4
29 CD4CD8" single positive cell®) popula-
tione 3.520.2%2 Wz ¥ FHeol7t AU
)22 HAAEe B220° A9 populatione
25.8t1.6%. BTSE Fo{9 B220" AX9
population 23.5%1.2%2 Wz ¥ zo|7}
ddey, dizZe Thyl® AEY populatione
12.2+1.3%, BTSE 529 Thyl® A2
population2 17.0%1.1%2 dizFd] Hl&l Z7}
sltk. Az wRARTe CD4'CD8  single
positive cell®l population®& 11.5£04%%2,
BSTE %39 CD4'CD8 single positive cell
9] population2 14.1%1.0%2 dzTl v Z
7betgen],. 222 CD4'CD8" single positive
cell? population 3.4%0.2%%, BTSE $oF
2} CD4'CD8" single positive cell® population
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Table Ill. The subpopulation of thymocy tes and splenocytes in BTSE-administered

mice.
Thymocytes(%) Splenocytes(%)
Samples
CD4+CD8- | CD4-CD8+ B220+ Thy-1+ CD4+CD8- | CD4-CD8+
Control 12.0%1.7 3.4%0.3 258%*1.6 12.2%1.3 11.5£0.4 3.4%x0.2
BTSE 12.9+x04 3.5%0.2 23.5%1.2 | 17.0%x1.1° 14.1x1.0° 3.5%£0.3

BTSE(500mg/kg) was administered p.o. once a day for 7 days, and then the cells were
separated. The subpopulation was measured by a flow cytometry after staining with .

monoclonal antibody.

The data represents the mean*SE of 5 mice.

*. Significantly different from control group(P<0.05).

2 3.5%0.3%% dZe3 ¥ Aol7t glUrkTable
).

3) BTSE7L =& tirMze] A&éEol

o|xl= &1}

Chemiluminescence® 4]3Hg°] Agsle ¢
AAEE oxygen radicalol o8l HAE™, lucige-
ninol 98 Z7kge oz LA Y. Yz
o] A EM MY lucigenin chemilumi-
nescence %2t} BTSE F479] dldHEolA A
¥ lucigenin chemiluminescence %°] S7}3t

Ack(Fig.1).

O~ Controt
2000 -@- BTSE
S 1800}
8 1600
c
]
3 1a00f
2
£ 1200
€
2 1000 ¢
£
e sool
Q
c 600f
S 400}
o
S 200}
-
04 1 1 " 1 4 A 2 1 L PR |
o S 10 15 20 25 30 35 40 45 S0 55 60
TIME(min.)
Fig. 1. Lucigenin chemiluminescence of

peritoneal macrophages in BTSE-

administered mice.
BTSE(500mg/kg) was administered p.o. once
a day for 7 days., and peritoneal cells were
collected. Macrophages obtained after 2 hrs.
adherence period were cultured in RPM1640
medium mixed with opsonized zymosan. The
chemiluminescence was measured at 5 min.
Intervals for 60 minutes.
were described as
method section.

Other procedures
detailed materials and

The data represents the mean of 5 experiments
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4) BTSEZ} =2 tha{M|Z 2| nitric oxide
£piEol olxl= &2}

2729 A Ze] LPSS v-IFNS AH2]sA|
%%E 9 nitric oxide BAFHE 0.6£0.1 uM
o]leu}, LPS% v-IFNg A3lU< @ NO 44
Fe 10.8£04 M2 ZF71819 29, BTSE &9
79 NO 432 LPS% v-IFNE AzlstA] 4%
< o NO A% 0.4%0.1 ¢M oo, LPS
o v-IFN-S As1E o NO HABE 4.410.2
p M2 Az vls] Ak (Table I11).

Table 1ll. The production of nitric oxide

in BTSE-administered mice.

Nitric oxide(x M)
Samples | Non-treatment of
LPS and Y-IFN

0.6%0.1
0.4+0.1

Treatment of
LPS and Y¥-IFN

10.8£0.4
4.4%0.2°

Control

BTSE

BTSE(500mg/kg) was administered p.o. once a
day for 7 days. Peritoneal macrophges obtained
after 2 h. adherence period were cultured in
RPMI1640 media in the presence or absence
of LPS and v-IFN. The production of nitric
oxide was determined by using of Griess
reagent.

The data represents the mean*SE of 5
mice.

control

*. Significantly different from

group(p<0.01).

5) BTSEZ} SRBCol| ChEt M@+ Zie
*M@|oll ojxl= &2}

SRBCE FAddld #4d€ FA7H10g2) & 53

A3 229 YA7ke 4.9%0.2 ole™, BTSE
500 mg/kg FHLL 6.9£0.22 Wz w3
FA4AA F718 A (Table IV).

Table IV. Hemagglutination(HA) titer in

BTSE-administered mice

Samples HA/titers(log 2)
Control 49%0.2
BTSE 6.9+£0.2°

Hemagglutination(HA) titers were assayed at
7 days after SRBC sensitization.

BTSE(500 mg/kg) was administered p.o. for
7 days.

The data represents the meantSE from 8
mice.

*. Significantly different from challenged

control group (P¢0.05).

2. Allergy R0 0|xl= &3}

1) BTSE7} PCA0 o|#|= &=}

[gE F¥AHL WSo] FAYukgo 3l
PCA%H3dl) ulX]& BTSEY &3S 43 B A}
239 Evans blue ¥2%2 1:160, 1:80 %
1:40 84 42 13.3+1.6, 18.3+1.9 ¥ 39.1
+2.4 pg/ml °|28, BTSE FAZoM+ 11.6
*1.8,16.3%1.0 ¥ 30.4*1.9 pg/mi2M4 1:40
HA dzIo ds f944 A FisiHG
(Table V).
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Table V. Passive cutaneous anaphylaxis

(PCA) in BTSE-administered
mice.
Leakage of evans
. S.amples blue(# g/ml)
(Dilution of sera) Control BTSE
1:160 13.3f1.6 11.6x1.8
1:80 18.3%1.9 16.3£1.0
1:40 39.1£2 4 30.4%1.9*

BTSE(500 mg/kg) was administered p.o. 3

hours before anti-serum injection.

The data represents the mean*SE from 5

rats.

*. Significantly
group(p<0.05).

different from control

2) BTSEZ} PAFO|| 2|3t anaphylaxis
3ol o|x|= &}

PAF SoiAlo] tz2e 44 8 ve 5 8 ol
257} AgeRon ARAZE 21.1£2.1% o3l
1}, BISE 59428 8 vll3 3 slalet Algaigd
T AFAIZEE 28.311. 8702 ARHUTHTable
VD).

Table VI. Platelet Activating Factor(PAF)
induced fatal anaphylaxis in
BTSE-administered mice.

Samples No. of animal | Time to death
P (Died/used) (min.)

Control 8/8 21.1%2.1

BTSE 3/8 28.3%1.3*

BTSE(500 mg/kg) was administered p.o. 1
hour before PAF(25 ug/ml i.v.) injection.

#. The data represents the mean*SE from 8

mice.

*. Significantly
group(p(0.05).

different from control

3) BTSEZ7} compound 48/800 it
anaphylaxis $IRo|| o|x|= &3}

Compound 48/80 S i 43 8 njg
% 8 nlg] %7} Aelles, BTSE $42L 8
o2} F 4 vlelst Abgslgiti(Table VII).

Table VII. Compound 48/80 induced
lethal anaphylaxis in BTSE-
administered mice.

Samples No. ‘of animal
(Died/used)

Control 8/8

BTSE 4/8

BTSE(500 mg/kg) was administered p.o. 1
hour before Compound 48/80(10 mg/ml. i.p.)
injection.

4) BTSEZ} compound 48/800i 2|5t
H|otM|Z EfniBlol ojx|= &3}

Isotonic percoll§Ao2 F¥alg B u|uty
¥ 98-S B A% Ca’*-Lockego
2 BHA AR EoM e AXete] F3i5n
A xAoll= F2AHE] 73 AYE2 SoJAA o
o] ¥A&A A Y%}, compound 48/80
£AE Hrletd A3l Hdiso] MEe AR}
EeiAl wsion AxAY FXATZe tE
o] ¥ZAgo] Yz AYSo] MEHEYOEZ FZF
s g3go] FEE. vTM E5-Folo] BTSE
< 10%3F AA2 ¥ compound 48/808%S
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A7k B3 23 compound 48/80% Mg
Uz vjsld gaylo] A= AHFig.2).

Fig. 2. Effect of BTSE on the degra-
nulation of peritoneal mast cells

treated by compound 48/80
A(Control group) : The cells treated by

compound 48/80 shows swelling, disrupted
boundary and deglanulation. B(BTSE treated
group) : The cells treated by compound
48/80 and BTSE(3X%10-5g/ml) shows clear
smooth outline and the inhibition of degra-
nulation{magnification x400).

5) BTSEZ} Arthus ol olx|= &1}
SRBC %o A9 W%29 hind paw FAE

1.50£0.03mm °|2%, SRBC o 3 At ¥
279 hind paw FHe 1.78%£0.02mmZ
18.7% %7t=19128, BTSE 500 mg/kg &<
1.56+£0.05mmelld 1.77£0.05mm2 13.5% %
Ztslol dizFo] wlal W Aelsl IAcHTable
VIII).

Table VIII. Arthus reaction in BTSE-

administered mice

Samples Footpad thickness(mm)
TO T3
Control 1.50%£0.03 1.78%0.02
BTSE 1.56£0.05 1.77+£0.05

Mice were sensitized with 4 X 108 SRBC on
0 day and challenged with 4 X 108 SRBC on
14 day.
BTSE(500 mg/kg) was administered p.o. on
the 5 day after SRBC -sensitization.
Footpad thickness was measured just before
challenge(To) and agains at 3 hr(T3) after
challenge, and calculated as following
formula: % Increase = (T3 - To)/To X 100.
#: The data(footpad thickness(mm)}) repre-
sents the mean* SE from 8 mice.

o)

6) BTSEZ} SRBCol| 2
of olxl= &2

b SHEY

— —

F
olo

SRBC ¥4 24 A2t % ¥ hind paw $A&
zFoM  1.48+0.04molM  1.6810.04mm=
15.5% %7129, BTSE 500 mg/kg FATL
1.51+0.04mmelA 1.55+0.03mmZ 2.6% %7}
slo] tjzFo] vsted ZASAHTable 1X).
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Table IX. SRBC induced delayed type
hypersensitivity in  BTSE-
administered mice

Table X. Contact dermatitis induced by

Footpad thickness(mm)
Samples
TO T24
Control 1.4810.04 1.68+0.04
BTSE 1.51£0.04 1.55+£0.03°

Mice were sensitized with 2 X 107 SRBC on
0 day and challenged with 0.03 ml of 2 X
108 SRBC on 4 day.
BTSE(500 mg/kg) was administered p.o. on
the indicated day of SRBC-sensitization.
Footpad thickness was measured just before
challenge(To) and agains at 24 hr(T24) after
challenge, and calculated as following
formula: % Increase = (T24 - To)/To X 100.
The data(footpad thickness{mm)) represents
the mean*SE from 8 mice.
*. Significantly different from control group
(p€0.05).

7) BTSEZ} DNFBO|l o8t H&A mt
molstgo| ojxle )

DNFB =% A9 djzZ9 A F4+= 0.31+
0.01 mm ojglen, £¥ 24 % 48 A7t A% ¥
A FAe 42 0.56+0.02 2 0.63+0.01 mmZ
37kl BTSE 500 mg/kg F4¢< DNFB
X 24 9 48 ARt A% & A FAe 44 0.51
*$0.02 2 0.55%0.02 mm& 23 Hjd 7Z4a
&itH(Table X).

DNFB in BTSE-administered
mice
%
Ear thickness(mm) ’
Samples Increase
TO T24 T48 T24 | T48

Control |0.31%0.01] 0.56+0.02 | 0.63%0.01 | 80.7 [103.2

BTSE (0.31£0.01{0.51£0.02°(0.55+0.02**} 64.5  77.5

Mice were sensitized with 0.5% DNFB on 0

day and 1 day challenged with 0.2% DNFB

on 5 day.

BTSE(500 mg/kg) was administered p.o. for

5 day.

Ear thickness was measured just before

challenge(To) and agains at 24 hr(T24) and

48 hr(T48) after challenge. and calculated

as following formula: % Increase = (T24 or

T48 - To)/To X 100.

#. The data(Ear thickness(mm)) represents
the mean*SE from 8 mice.

", Significantly different from

group(: p¢0.05, ": p¢0.01).

control

3. #ERMO| Olxl= &

1) BTSEZ} histamineoll 25t MF =
HEABIZ0| o|x|= &1}

Histamine $§ #A¢ t}279 hind paw ¥
Al 1.73%£0.04 mm °Jden, F4F 30 &, 60
¥ 0120 ¥ ¢ 180 ¥ A% ¥ 429 hind
paw A& 47 2.19%10.03, 2.13+0.04, 1.98
+0.04 ¢ 1.8940.02 mm °Iitk. BTSE 500
mg/kg FAT2 Z2Z 2.06£0.02, 2.08%0.04,

J
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1.95+£0.03 ¥ 1.87%£0.04 mmZ 30 2o iz
T vla freld A LA

Table Xl|. The acute hind paw edema

Table Xil. The permeability of evans

blue into peritoneal cavity
by 0.6% acetic acid in

BTSE-administered mice.

. . . . Dose Leakage of Inhibition

induced by hIStam_lne n Samples (mg/kg) | evans blue(gg/ml) (%)

BTSE-administered mice.

Control - 17.4+1.8# -

Samal Hind paw thickness(mm)
amples 30 60 120 180(min.) BTSE 500 10.6£0.9 39.0
Control 2.19%0.03 12.13£0.041 1.9820.04 | 1.89+0.02 $°d' 300 7.3%0.6" 58.3
ontrol | ogev | @3 | (45 | 02 salicylate

2.06%0.02°(2.08+0.04) 1.95+0.03 | 1.87£0.04

BISE 1 o | @2 | wn | e

BTSE(500 mg/kg) was administered p.o. 1
hour before histamine injection.
The data represents the mean*SE from 8

mice.

*. Significantly different from control group

(P<0.05).
#. % Increase of thickness

The hind paw thickness of normal mice was
1.73%0.04mm

2) BTSEZ} acetic acidol| &5t @AY
Mol olx|= &I}

X9 evans blue FEFE 17418 g
g/mlgH) ¥|8) BTSE 500 mg/kg F4ZE 10.6
+0.9 pg/ml2, F22F sodium salicylate
300 mg/kg FAFL 7.3%0.6 pg/mleE Wz
ool v 39.0% 2 58.3% RAYFFEINJo] o
A= A},

#. The data represents the mean*SE from 8
mice.

*. Significantly different from control group
(*:P€0.05. **:P€0.01).

3) BTSEZ} acetic acidoll 2|5t $Rf&EfE
Aol o|x|l= &3}

=39 writhing syndromed 21.9%2.33]
feu, BTSE $oqv2 7.612.632, FEUZT
¢! aminopyrine Fo#& 10.8t2532 2z
65.3% 2 50.7%2 728 ch(Table XIII).

Table Xlil. Analgesic effect on acetic
acid induced writhing synd-
rome in BTSE-administered

mice.
Samples Dose No. of Inhibition
P (mg/kg)|  Writhing syndrome (%)
Control - 21.9+2.3# -
BTSE 500 76%2.6" 65.3
Aminopyrine | 100 10.8£2.5° 50.7

#. The data represents the mean*SE from 8
mice.

*. Significantly different from control group
(*: P€0.01, **: P€0.001).
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GRECA fgrolehe gole 184710 A4d
TREi, SAM Boled), of wel %ol 4
o pREEXe] fFe] AR BNz Ux
h= Aoz 2 4 AP, oz Ye duldy B
AW, ERS dosle BRI dgske ERY A
do| %fEe) Hdoz olsd 4 3l Reltt

TRRT - ETKER, YoM CEEHY  KEWPSF
i e sidedl. A7l FEe $HeR
2 she Aoz fijol sl Lot e
A ellM dAe] kel Ehiske Al2dE wE
& Tk Ao MR BEisune AR 4
MRS EBskn Yo BRE LA £Re o
29 FRERES $A4ske Aoz AR Ag2
% oet ol R MiEkEZ U AR =
o A% YEE HEY EHOHEn, KK S
2ok THRY - Mk, Dole EREAR IR
olgt sl AlMel iEHzt FASA AUt RS
Bgsln 2% dudt 4 gdn dge u olyd
EaSH MEel AN NG S RNl
& & & k. o) Lk FRe REsEe 2
sn EMNSS RERMS Tehe RoZ ojile
wusmal AEme] Mol REs BAM Mz
$AVES UERE Aoltt,

gHNo 2 Holk 7|2oz HVe THHER
B o AT AENRE LRBEhRE i
B YR TR KB RTRAE
HALT NP ERE KRGS ErBEHE s
Boll g L 271FMEe] 71" Aol Aok E=§
RER, o) HA—E FURBAREASY §
/0 Bl st Mol U BARRKEC] Q
Feo] Ao’ gy oy AMIERC S $RE
oM BERHEA g 714S 41 AYdz BIlE

o2{& ZloJt},

el B7stn #F9 du2U] KBS BE
Bhog 83t BHE & tke AHolA #EE
meder] fFRT SERE s ddes B
3 ggv) qlen, gd2rle s dald B
2w oA AsMde & dest Ag Rl ¢
H27| RS RAEAdM BE 9ed HiRE-bHill
el X e} ojym 1 o|dele wtEA] B
B #hES) RIS TToIY Bkgne] Bime 22
23 gRo| g7 2&stn A& Aol7] gojdt,

ffERe Hold diREH EAdtn oBA ac
AA 2 EdolU ME T HiFel AU A
dslRS A% F2 /MK ARMFAYL NK M
o] i BEMFH Sl Fésld YHE Wolske
XM gRERD HFEQY RHEC del T HEER
2 HiEE HROY KES doAA Woltke ®XK
M RHREGNEY F/IAE BT £F HRE
BeEe F2 T HERK g W%k B
HERZE Ashe biflde o eEd g $7L
A woj7ldoz 2Hag®

2 dFdMe A 4ERE e BRHE
el wEs frstuzl FAARY vjRARY &
X 2 subpopulation, &7 A ¥e] ARfE
2 nitric oxide £MES £33 20, SRBCH
g AP T BERAE S8

Hz HiR e dol Ay oz gA3d
WA ELE HiFEF AR HEHAS o 23 4
Ko ob71gth. a2} glo] HFog EAEHA
o R e Ml o] nxso S AE
ot 2 ¥go] HYoz dojubx MRl Yol
vedl, o8 BRRIE e dd¥2r)zin Yan,
ghekol] olei}t Mol REIRINOZ 2ol dlidel B
AT AZ4sd ol8 PRUKECR BEaT 2y
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27] g9 37t olfe FAACE WHAA %%t
A, A4} KFEHERoIY, Kz BREFoZ A
3 A A& Azr] F7t, nB=Re, St
P8 5 o8 71x BEY ol g g

2d 271 Gell? Coombs™ el ol&) A¥ed 2
A ui7kA Moz SEEed o) F H I I E I
e AT AN Al F3gol] 7A€ EIRY
MR fEolel Ran, # IV e Ju7 FH9 Hife
g wEY fiFe RiEc2N EEMRMEY Re
. AR F2 F1H ddde Aoz KEH
o 1% 2 mAY ddarde AA Bodstn 9l
oo™ gH 999 FgRAME A 143 V Ho]
EHH o2 dojd 7heAol fRE ot

B 1M o ggNAYRIEC R o] iR
Ttk IgE A9 AR BGE I8 IgE ¥
Ao FE4AE /I 23 HTAE T ¥Y 39
717 RollA —ate] iEMAE K] dojuiwiA bjgt
A X/3%7177} €350 histamine, serotonin
59| 124 2 leukotriene, PAF ¥ 23449 &
#2849 Wmsel WwEEol gl 2ok i
g}, o] M| B OEE anaphylaxis shock, 71
BAHY dopd FEME AT EHE D 2L
2714 HIg So] Sl

B A AR jfics AXEEH 3o
IgG % IgM 59 39} Al iERES EHA
ta AER &4 % Bt oplEY FobsHe K
fEo2A Ao sEE MESo| AfEM tiF &
%ol xolAle dAolt}. o] #lo KEoZE= &
g WY, AYERY W18, Rh 48 24%, ¥
AWAEF Sl Ut

F I M G At 98 KSR 1G &
Ao FALAt A A EFAL 2o £3
std FHe Mgt BEEe Bt o &

o KEoEE Y, 3 T AATFAYG, FoiE
24 BAY F9 AiEgAge] A U =
ARG E}AY AV Arthus KES 34
HAEFAY mEFxY Z2T2 oplHe IAH 2
AA2A BE ol dojue Kot

F IV HE BEUAKKECR Fan A, u}
ojg|x, Ao YT L ZI|RMECRA |~ #
o A7t kg F9o| He FrAFe g
F2 4% T gael g8 Fese v-goln Bk
7} fEige]l EAX g Jehted, 53] 24-48 A
3t Fol A St 2 Foll FAH =G o]
ol dEAQ HEOZE HEA FRYF, o423
o] EERE Sol A2,

2 d¥dM e BRiEEHC] LE=r] ki F o
L Kol 4%Z nx e 718 BAStax st

F Mol v 98-S FAnA PCA(passive
cutaneous anaphylaxis)¥%-, PAF(platelet
activating factor)ol 9% anaphylaxis®] 5,
compound 48/80° 2% anaphylaxis® #H ¥
B E €39, histamined] 9§ nl¢A £3F
kg SAYARRIAY TS Al

£ I B X 9FE FFnA Arthus
RIS ZReAT. o] RS oH Fdol i &
FFANES 72 Sle AFd Mitd 2 gdS
HUFALe 2 BBEMOZE oprd 4 e
gAES AGAed U7l WEol Fho] Y
2 ARA & wpEalEsSe] F4Hd olAE]
fFtto s EAA KES fidske AS AR
3hs Ageln.

F IV Bl nlXe 483 F&3tnzt SRBCO
ot AFH FHFPNE 2 A ARHyUNZS
A8t

U, RERME|E A ZZo] RYES AU
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8 HEse A9 BN ovjshed, 53
A BEWe] Asd opisle 233 ol
8 BEe RMEHRES JodlA doh e
RPHLZTE FAFFe] F7HETE, @A
¥o| whgol o9& ¥AFTYo] Yrgm, WP
(53l )k AM¥s sq¥dozRyg 3
Fo02 BTl 7Y FA= olFsA € ol
histamine, bradykinin 53 #& E3E°] 4|
so] X ¥ WS vilshe ez 44 gid
73)

getr £ AgolMe KERME i BRGE
el AnE A9 B7] 989 histamineol <&
A7 ZHFANE acetic acidol 2 2HEAF
24 ke 2 SR AYEE AAE

ol el TIALEEES Ed2 s B b33 2
.

A ffgke FMozRH RiHE T AX
o} BN fdshe B A L tiAE Fo] F
88 48L 3k Aoz geiA gl

FAAZe FAY HE € HEAN 2HR S
AR helper T 937(CD4") 2 cytotoxic T &
I3#(CD8") 2 #3lslv £3le helper T AXE
IL-2, IL-4, IL-5, IL-6. v-IFN ¥ MAF %9
cytokines ®HIslq T T AE, B AX %2 diy
A2 BT B3e EAse Ao deiA U,
Cytotoxic T ME: [EEMKS lysisE ¥o7|9
NAAEE S4IE Rez LA o' A
4 ok~ HiRolM CD4*CD8 AlZE < 12%°)
o, CD4'CD8" At ¢ 3%2 Baso] glod,
2 Ao dz279 FHME subpopulation
Hl<EAd o, BTSEE ©|¥ populationd] ¥st&
T2 %%ttt ol& BTSE7F FA4M 71 vld4 A
dM A& T dar2 Eise 3o 432 FA

%S guighs ot 2y YFA XN &
T A ltRele 482 vlx 3 o], BTSE 4
oAtz vl8 Thy-17 A%st Z7keige
o, 3% CD4'CD8 single positive celidl
helper T AIX9 Jt¥go] F71slglth ol BTSE
2ofol] o&f u|Ae| helper T X 280 Z7€
T U Tshe lojt

Nitric oxidee T {377} A4dsk= cytokine
< Z33M, in vivodlM T gu79 A4S 24
e BT 3 sh2 231A A, Nitric oxide
+ L-arginined) nitric oxide synthetased] 23l
A=,

tituve nitric

nitric oxide synthetasedl cons-
oxide synthetase(cNOS) %
inducible nitric oxide synthetase(iNOS)7} 3L
or|, (NOSE MEAKE % M, INOSE 84
58 g A M 2AHAN®. BTSE Fajol o
A B g A XM AYMSE nitric oxidert 7
25Utke AL BTSEZ} iNOSE Witshe 280l
V5L 9Yolshe Aolth

WAMES] 83 KBS APl 71TH A/fF
A 71solet & 4 Atk o)Adle KNS FA st
Y 2o AEE ez %oy FHIde
lucigening °]gsld RHES FHAPoEZHN 96
well microplate® o|gstd HE #9 Az
phagocyte chemiluminescence€ luminometer
2 F3shs wdol MEHU. o] Hhge dele
HAN I AZE RfEfshe 59t HAsEe B%
2 ZHske Zeg AL £9 #EE s
ARMES 288 + Uoke 3ol A’ BTSE
€ in vivoAl9lA lucigenin chemiluminescence
£ 3717 edl. ol BTSEZL tiAAHIXY HRME
< 7 d&E 9vlske Aot Nitric
oxidet WAMEY) ARES MHPTE A 5709
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En9 vlwdg e o, BTSEA o 3718 Afk
< BTSEZl dAMEZRH nitric oxide 44E
A7) g Zelet FHHAY, AAF NHL F
¥ iAgEsojor & Aojt,

=3 AYT REKM] WY BTSEY aRE
e o kS AYTF X 9o ¥9-3
Az7b g APt $3E dodle A AR
2 3l mMEK Fdd U FAE EA] Y
AHse Ageg, 2 Mgl BTSE Fod 9
a8l AT BEREUVE AEAUA FUeAT. oA
& BTSEZ} RfE Fimkkel] thgk RS F7HA]
A, FA7t Frshe EE fRRES $A))E
7t AeS mgshe Aol

% ¥ oJHFAA(PCA) ¥HEe SA|Y=
Rlukgo] MEASY YA/t st e RE F
Hoke LHERdIMY F5 BAY H#oRA ¥4
< AH Nl FALEE iR e A
ZAgsiA T Mg Al 42 FAe 249 o
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