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Abstract l|

Anti-allergy Action of Soeumin Kwakhyangjeonggisan

Ahn Bo-kook - Song Jeong-mo
Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Woosuk Univ.

The purpose of this research was to investigate the effects of Kuabbyangjeonggisan (KJS) on the anti-allergic action. In
the present study, we examined the effect of KJS on type I and type IV allergic reaction. KJS inhibited the systemic
anaphylaxis induced by compound 48/80 and platelet activating factor (PAF), and inhibited the passive cutaneous
anaphylaxis (PCA) induced by anti-dinicrophenyl (DNP)-IgE and DNP-human serum albumin (HSA) 7 viwe. In addition,
KJS dose-dependently inhibited the release of histamine from peritoneal mast cells in rat. Also, KJS inhibited the delayed
type hypersensitivity (DTH) induced by SRBC and the contact dermaritis induced by dinitrofluorobenzene (DNFB). KJS
inhibited the proliferation of splenocytes, the subpopulation of B220" cells and CD4*CD8'(Th) cells in splenocytes and the
production of Y-interferon in serum and splenocytes. These findings suggest that KJS prevented the type I allergy by the
inhibition of histamine release from mast cells and the type IV allergy by the inhibition of Y-interferon production and B
lymphocytes subpopulation. These results indicate that KJS may be useful for the prevention and treatment of type [ and
type IV allergy related disease.
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1. ##
1) B9
2 Aol A}83 mouses ICRA L BALB/cAH

7 20£2g8, rare SDA| FH 200£20g ¢ WHLFF
BolA FUstd, 2% 20£2T, FE 50£5%, dark/
lighe 12A13ke] 2N 15:Y o] APAA F
SAI ¥ AHEEH e, n¥Alas £8& AHEA
AFH3=E st

2) BE U A

Aol AHEF AJ2}FL2 Dulbecco’s modified Eagle's
medium{DME), penicillin-streptomycin, Dulbecco’s phos-
phate buffered saline(DPBS-A), compound 48/80, anti-
dinutrophenyl(DNP)-IgE  antibody, dinitrophenyl-human
serum albulin(DNP-HSA), platelet activating factor(PAF),
metrizamide, dinitrofluorobenzene(DNFB)= Sigma Co.,
RPMI 1640, fetal bovine serum(FBS), trypsine Gibco
Co., mouse Y-IFN  immunoassay ki,  mouse
interferon-2(IL-2) kit, mouse IL4
immunoassay kit R&D Co., PE-conjugated anti-CD4,
FITC-conjugated  anti-CD8  antibody,
anti-B220, FITC~onjugated anti-Thyl mAbs= Dainippon
seiyaku Co. T2 AH3H3le™, 7lEl A cell
adwrefi B 15 AFE ARREAT AHRIFE
culture flask(Nunc), multi-well plate(96-well, 24-well,
Costar), Microplate -Reader (Dynatech MR5000), CO2
incubator(Vision  scientific Co.), inverted microscope
(Nikon Co.), freeze dry apparatus (Ilsin Co.), flow
cytometer (Coulter EPICS- XL), spectrofluorometer(Kotron
Co) F& EMSHH

immunoassay

PE-conjugated

2. ik

1) #%&S A

B A8e] A3 LBRA BETLRKY 74
PR, % Fagon, AHg8 Qs
SHUEE B4 S TPt Pt
Mg 2 g3 Bge gea 2.
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Prescnption of Soeumin Kwakhyangjeonggisan
BEL 23 -E4 T fig)
¥ & Agastachis Herba 6
#X B Perillae Herba
# L Acracrylodis Rhizoma
E it Acracrylodis Rhizoma Alba
4 & Pinelliae Tuber
Bf K Aurantii Nobilis Pericarpium

B Auwanti Immatri Pericarpium
AMif  Arecae Pericarpium

H B Cinnamomi Cortex

% M Zingibers Rhizoma

BF{" Alpiniac Fructus

ff & Glycyrrhizae Radix

4 ¥  Zingiberis Rhizoma

X B Zizyphi Fructus

& at

NbB NN NN NN RN S

o
(=

A7) AW 2 S SRS 2,000mZ 28] 7tg
F2¥ ¥, 938t NS rotary evaporatorZ FFH
8 OhS, freeze dryer2 FAUPZEA FL 1488 (5
5§ 206%)& ol LAF KJs2 A, FEHE Al
de el gl aAA ARt

2) Compound 48/800i 2/t anaphylatic shock

AFACRA) 12E 10°12] 2 &to] dzFole 4
2} d4ghe AFFole KIS 500mghkg L 1,000
mghkgd A7 ¥ BPOR Fo3n 1A 3
Compound 48/80 8mgkgS EZAFAE oS 1A
&%} anaphylatic shockoll oj&] X)Alsle AF Y +&
R L=

g YrERool] ofst Kjso] TS Yot 9
& KJS 500mghkgS 19 1314 747 BAFEA# &
TYE AP E AN AAEE AFY $E B
ZstAch. KIS 94 Foo] o3t s FEA3
A A KIS 500mghkgs ZAFE 1Y 134 797 7
TRAEL, FYT HEE AA3A AAEE AF
o] & @AY

3) PAFO 28t anaphylatic shock
A HACRA) 1€ 10 v} 2 31o] Hae] ¥Y*o)

s HAEHT gz Fole AY4FFne A3
o= KJS 500mgkg 2 1,000mgkgS A+ 2 27}
02 RofFn 1A Fof
facto(PAF) 25pg/mlE 0.1ml 212} FHo] FAIg t}
& 1 AR} &< anaphylatic shockel] ]3] XJAME & A
A9 2 FFAY

platelet  activating

4) Anti-DNP-lgEQ} DNP-HSAU0 2|8t PCA B

83 suledE 1T LR 3o 28 AAS £, T
anti-DNP-IgE 0.54g50u0)& 1 3tFASA T 48 AjZH
Fol dzTdle degAdsE, d¥Fde K
s00mghkgS  BTFAE o AP Fd
dinitrophenyl- human serum albulin(DNP-HSA) 1mg®}
4% evans blue £ 1 : 1 &3 1000E 12 Y
of FALIAT. 308 Fol FAgtye] Yehd §F
9 5 HPE ugsle] IN-KOH ImlE 24412 F¢t
Mg F33AY F2YE SN-H;PO, sml2 F3}
3} acetone 3mlE 7}t 2,500 pmoilA] 10837 Y
AEesAtt. 434S Festd 620amolM &3

& Z4sY”

5) 82 mast celid &2
Kanemoto 5*¢] uhlo] Zsted 7 87 mast

cellS 223ttt HE ether2 v}HAIZ § A2
ol PMC buffer (PBS 100ml, FBS 10ml, Heparin
10,000 unit 1mlol| 33} SFFE 7Hf 1,000 m2 =
A, pH 7.0) 30mlE £ FY3ta 9023 B &
FHAA eRALRI G oS BN E AFHs] AR
(1,500 rpm, SE)SIHUTE. 15ml wbedl] 22.5% metrizamide
@ C) 2mlE Y3 Yur 5] uhg®el ma} 1 9ol
DME Wix|2 SAg MEXFAL MA3] 718tn
1,300 pmolX 10837 d4Ee] Yo HEE
DME Hi2|2 AH3 & 2 x 105 cell/mlZ FA| 5o
Al AHR-3tH

6) MIZEjtey Ha|
A Tujoked & 23 mast cellS 2 x 10° cells/ml 2

Z A3} eppendorf tubedl] 1ml¥] ¥ 3, COy-incubator
oA 10823t g3t F PMC buffer2 A% KJSE
HZ¥57} 005, 025, 05, 25 ¥ Smg/ml2 HEE
Ztzt zpspar 37CAM 108 wiGFE oS
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compound 48/80 Spg/mlE 7}slad 1087 v g3t
gAS 1,500 pmO 2 1087H4TC) AR s
4Z9E 3o

#: PMC buffer; 10X PBS 100 ml + FBS 10 ml +
heparin(10,000 unit, 1 ml) + 3% 24 = 1,000
mi(pH 7.0)

7) Histamine X2}

223 M XEujgY 52| histamine®] AL Shore
592 Wil Fald 2HaAT. VY L 43
500uL0] O.N-HC 450u08} FPAAH &8 SoulE
I EFRF F 1,500 pmOZ 2083 YAEdD,

%9 800uLE #3) SN-NaOH &9 50044, F7F%
3ml, n-BuOH 10m! ¥ NaCl 1.2g-& do| &3 g
2,000 pmo 2 20 37 YA Ee &t n-BuOH &
8mlE 3t 0.IN-HA 3mi$} n-heprane 10mlE 7}3}
of Zes F 2000 pmO 2 20 £ AR
o). % 2mlE # &} IN-NaOH £ 40009} 1%
o-phthaldialdehyde(OPA) 89§ 10045 7}3}3L 37C
B0lA 38 &< A7 o-g 3N-HA 200405
wol 3t 28 F¢ WA F A,=353nm, A
m=440nmoll A HFFTE ZH3IYc}

Histamine 2] A& (%) = -’5-}"--9 x 100

A; KJISE H71512) &S ool histamine %
B; KJSE H7I8t-E WY histamine ¥

8) SRBCOI| 2|8t delayed type hypersensitivity
(DTH) B2

A7 8 ol E 1202 39 Yoshikai 579 1
Yol whet KJS 500mgkgg ATFASII 2 x 1074
2} SRBC 0.03mlE v}¢-2 5 F £ F3lof] FA}
M A oS 49 Foll KIS 500mghkgS AT
FA3ta 1A F 5 F F3 H3lol 2 x 1087}
o] SRBC 0.025mlE FAIst ¥H3-g op7|& it o}
712310 ¥ oF7] 24213t F(T24)0 £3e] FAE
micrometer & =38} t}.

% increase= (T4 - Ty / To) x 100

9) DNFBOIl 2|8t M¥&A mFaog

AF o2l S 1702 8t Ha®'9] whyd] we}
Phe2e] BERE ARG o2 AY 19 € 294

0.5% DNFB £ %(acetone:olive oil=4:1) 10p0E EH 3]
Fol Esto 32 oF, 59 F KJS 500 mgkg
€ ZT754st 1A ¥ 0.29% DNFB 89} 1048
A A J e 37 =xET A FE57H
A= micrometerS AMR-3le] o}7]3 A (T0), 24417
Z (T24) R 48A17F ¥ (T48)9) A9 FAE 2As}
feo F4371Y e g Fd w2t %2
SERTYE
% increase= ( T4 or Ts-To / To ) x 100

10) Thymocytes ¥ splenocytes®| &2|

37 2] thymocytes 2 splenocytes #&]+ Wysocki”)
2 Mizel” 59 WS o] gtk 4F 5 ok E 1
T2 3o KJS 500mghgs 1Y 134 7943 AT
o o3 8dA HHE AFEIdA TABIA
ot &% 4 2L vlAE DPBS-AS W& perri dish
A FA EHE DAY stainless mesh2 o 2}3}
o AERFAS Q& F, DPBS-AZ 23] 4|Hd o}
< (1,500 rpmol| A 1087 GAE2]), thymocytes L
splenocytes F-4 o2 &t wjx|o< 10% FBSS}
penicillin-streptomycin (100units/ml, 100pg/ml)S ¥ 7}8}
o Argaach

11) Thymocytes ¥ splenocytes®] E4s &3

Thymocytes 2 splenocytes®] 2415 22L& Mosmann””
o] 7i¢ale] Komik §70] W& MIT Wyo s
225G}t 22]8 thymocytes X splenocytesE RPMI
1640 WA 2 M E BFHE ZAZ F, 96-well plate
o] 7z} wellol] HME 284 10040 (2x10° cell/m)S A
Z3}3L thymocytesoll = concanavalin A(Con A) Spg/ml
g H7AU e YAl g 23oE,
splenocytesoll = lipopolysaccharide(LPS) 10pg/mlS 37}
AU HriskAl ge zyHez 31TCY CO,
incubacorol] A 48A]17F wljkslgct. Wi} F8 4A3H
Aol Smg/ml X2 DPBS-A%] 3 ME MTTE 20
WE 2 welio] Hr}sti, 0.IN-HAS €347
10%-SDS 100uE 2} welloll H7}ated x4 Abefoll A
181 o wjdd ¥ A" Z welld] FYEE
microplate reader2 570nmol| A 23] HEME S
& A3t
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12) Thymocytes 3! splenocytes®| subpopulation
53

22)gh thymocytes Z  splenocytesS 2}z RPMI
1640 Wi A2 33 AHsIHt T cell® populationS
PE-conjugated anti-CD4 2 FITC-conjugated anti-CD8
monoclonal antibodyZ, T % B cell9] subpopulation-&
PE-conjugared anti-B220 ¥ FITC-conjugated anti-Thyl
g3t 4 TolM 30 &
7t W2 AlZl ¥ flow cytometer [excitation; 488 nm,
emission; 525 nm(FITC), 575 nm(PE)}Z subpopulation&
23 5LT?.

monoclonal antibody2 ©] %

13) Cytokines &%

AF selel g 1722 3t dxFode A4
FohE, AYFole KIS 500mghkgS 19 154 7Y
@ A7EIY Od sun 479 4Fo2RH ¢
Ag AFHsd gL F BHE wesid, ¥
A 5085 38l mouse immunoassay kieS ©]-8-3}o]
cytokinesE =AY} F sample 5000l  assay
diluent 50u0E  EFIIA A2olA 241 B
incubation¥t ¥ 43 MFEHHLT. AH F anti-mouse
cytokines conjugated concentrate 10042 7}3te] 42
oA} 2 A7} incubationdt F-, 53] M| A8} substrate
solution 10048 E3H 30% 5% A2A wi Y
3ttt Stop solution 10008 7}k 450nm£>!]/\1
microplate reader2 FFTE FAT ¥, vl A4
2N o8 cyrokines®] FE BT

Thymocytes Y splenocyres Bl ¥ % y-Interferon9]
Z3e 47 g 170 3o YRl A
g dFg, APTole KIS 500mgkgs 1Y 13
A 747t AFFAT e YA FYT Yo
thymocytes % splenocytesE 2 2|3t 2 x 107 cells/ml
2 ZA|5A 96 well plated] 2008 B BF:3 F, 72
Azt B CO, incubacordl| A M FSIATE wigA S
AL 2,500mpm, 2%, 4T) & o5, 45 50 pl
£ #3 mouse immunoassay -kieE ©o]&3fd y
-Interferon®} & =gt

14) SAHXz2|
2E AY AFHELS MeantSEZ YU FA
2] student r-testS AA8}d P<0.05E 7)Fo R

294 oi3e BYAAc

. ®E &R

1. EHEEF# (KJS)Ol compound 48/80094
oJ¢t anaphylaxisOll OIXj= X}

2 2-E compound 48/802 FAHA 100%7} Al
o, KJS 500 % 1,000mgkgS FTFAAldE
AVgol 2tz 70 B 50%E Ao, KIS 500
2 1,000mghgS BRAFAA e AltEol 242 50
2 0% tiFE ol vla] A s thTable D).

Table | FEffect of Kwakhyangeonggisan(KiS}) .on the

anaphviaxis induced by compound 48/80 in mice

Samples Dose (mg/kg) Route Mortality (%)
Control Saline p.o. 100
KJS 500 p.o. 70
KJS 1,000 p.o. 50
KJS 500 ip. 50
KJS 1,000 ip. 0

KJS (500mg/kg or 1,000mg/kg) was administered p.o. or ip. 1 h
before Compound 48/80 (8 mg/kg, ip.) injection. The data
represents the mortality of 10 mice.

gore ATTAE 7] BEA Ks A% Fofol
48 25T A A K5 500 mahe 70T
ATLEAS I compound 48/808 FAMA] AlRE
30%E JeEPIAU ol KJS7t compound 48/80°1 9
¢ 202 ARWSL NG F AT AMHE
Zo|tkTable II).

Table Il. Effect of a repeat administration of KJS on the
anaphvlaxis induced by compound 48/80 in mice

Samples Mortalicy (%)
Control 100
KJS 30

KJS (500mg/kg) was administered p.o. once a day for 7 days and
Compound 48/80 (8mg/kg) was injected ip. The daca represents
the mortality of 10 mice.
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2. PAFO{ 2%t anaphylaxis®i O)X|= i}

WXFL PAFE FAM 100%71 Abgstd o,
KJS 500 g lOOOmg/kg AFTEAA e AYEo)
80 ¥ 60%E #H4Asd o, KJS 500 ¥ 1,000mg/kg
& BRFAA e AlgEo] 50 ¥ 30%2 tETel
ula] A HTHTable 1. olEd Ade KJso]
PAFo] 2l&] A& e HAIA anaphylaxis®] 28 &

gl MAS Polshe Ago| e oulshe
Rolch.
Table ll. Effect of KIS on the anaphylaxis induced by PAF
in mice
Samples Dose (mg/kg) Route Mortality (%)
Control Saline p.o. 100
KJS 500 p.o. 80
KJS 1,000 p.o. 60
KJS 500 ip. 50
KJS 1,000 ip. 30

KJS (500 mg/kg or 1,000 mgikg) was administered p.o. or i.p.
1 h before PAF(25 pg/ml i.v.) injection. The data represents the
mortality of 10 mice.

3. Anti—-DNP—IgEQ} DNP—HSAO]| 2|9t PCA
B30l OXl= 2t

2T 5ZE evans blue?] & 8.5+0.6ug/ml

ojlde, Kjsg Fo & 5.8+02ugml2 o
32% 7+A3 S CHTable IV).

Table V. Effect of KJS on passive cutaneous
anaphylaxis(PCA) in mice

Samples Leakage of evans blue(ug/ml)
Control 8.5+0.6
KJS 5.810.2¢

The data represents the meantSE from 5 rats.
* ; Significancly different from control group (p<0.05).

4. Compound 48/800 2|9t =% mast
cell25E histamine {20 OjX|= 21}

Mast celld] KJSE HA 2|81 compound 48/80-S
713€ o KISt 8% AEHOZ E7} mast cell2

S A 3t KTable V).

HE histamine®] &2

Table V. Effect of KJS on histamine release induced by
compound 48/80 from rat peritoneal mast cells in
vitro

KJS Concentration Inhibition of histamine release

(mg/ml) (%)
0.05 9.4%1.2
0.25 19.812.5
0.5 33.1+29
25 . 34.613.1

5 48.1+4.2

The data represents the meantSE from 3 experiments.

5. SRBCO|l ¢t EXFHEIZ0 OIX|= 2t

SRBC 2o 24 A3 A2 ¥ hind pawe] T o
Z?ow 1.45£0.02mmol| 4] 1.65+0.03mmZ 13.8% 3
7ZbEgAed, KIS 500mghkgs  Foid T
1.46:0.03mmol| A 1.54£0.03mmZ 5.5% Z7}5o] O]
Z7o vls} Z7H&o] At cKTable VI).

&

Table VI. SRBC induced delayed type hypersensitivity in
KJS-administered mice

Footpad thickness(mm) Increase(%)
Samples
TO T24 T24
Control 1.4510.02 1.65+0.03 13.8
KJjS 1.4610.03 1.94£0.03* 3.5

Micc were scnsitized with 2 x 10’ SRBC on 0 day and
challenged with 0.03 ml of 2 x 10° SRBC on 4 day. KJ$
(500mg/kg) was administered po. ac the indicated day -of
SRBC-sensitization. Footpad thickness was measured just before
challenge (T,) and agains at 24 hr (T after challenge, and
calculated as following formula: % Increase = Ty - Tol/T, x
100. The data{footpad thickness(mm)] rcpresents the mean*SE
from 8 mice.

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

6. DNFBO| 2|9t =y MRAI0I8tG0) DjX|=
ol
DNFB =¥ 29 dx¥e H FAe

0.3010.01mm ©] 0.8, £ ¥ 24A17} 2 48A)7F F 9
A E=AE 055:00lmm % 0.63+0.02mmZ 2}z
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83.3% 2 110.0%2 Z715t9ou, KJS 500mgkgS
23 F& 050:00imm L 0.56:0.02mm¥E z}z}
66.7% % 86.7% 7k} tjxgol| g F7Hgo]
72438+t Table VII).

Table VII. Contact demmatitis induced by DNFB in KJS-
administered mice

Ear thickness(mm) Increase (%)

To Ta Tas Ta Tas
Control  0.30£0.01 0.55%0.01  0.63£0.02 833 110.0
KJS 0.3010‘0vl 0.50+0.01* 0.56+0.02* 667 86.7
Mice were sensitized with 0.5% DNFB on 0 day and 1 day
challenged with 0.2% DNFB on 5 day. KJS (500mg/kg) was
administered p.o. for S day. Ear thickness was measured just before
challenge (T,) and agains at 24 hr (T») and 48 hr (Teg) after
challenge, and calculated as following formula: % Increase = {Ty

or qu - To]/To X 100.
’; The data {Ear cthickness(mm)} represents the mean#SE from 8

mice.
*. Significantly different from control group (p<0.095).

7. Thymocytes ¥ splenocytes®| T2l
DIXj= X

th Z2 2| thymocytesol] T-lymphocyte mitogenq! Con
AE MYHAS B AEYEES 10022 S
o, Con AE YA @S w HZYEES
785+21%2 7ZrAslgon, KJSE Fostn e
thymocytesol] Con AE Ae|3 S o ARZAEE
& 105.142.6% 2, Con AZ #2]3}A] Bk o AT
HEEL 84.1228%2 d2TH ¥ o7} AT
(Table VIII).

th 229 splenocytesol] B-tymphocyte mitogenQ] LPS
g HYsAe "o HAXAELEE 100242 FHE
o, LPSE AHsA] RAE o AHTYESES
775:3.1%8 ZAsldon, KSE Foin 23t
splenocyes®l] LPSE A 2|81 S we] HEAETELS
619:1.5%2, LPSE A ej3tA] @3S of MEYEE
& 47.2:1.8%8 tZ2F | B3] 743 THTable 1X).

Table VII. Effect of KJS on the proliferation of murine

thymocvtes
Cell Proliferation (%)
Samples Treated of Non-treated of
Concanavalin A Concanavalin A
Control 100.0+2.2 78.5+2.1
KJS 105.11£2.6 84.112.8

KJS (500mg/kg) was administered p.o. once a day for 7 days, and
the separated thymocytes (1.2x10° cells/ml) were cultured for 48
h in RPMI1640 media mixed with an activating mitogen of
concanavalin A. The data represents the meantSE of 5 mice.

Table IX. Effect of KIS on the proliferation of munne
splenocytes

Cell Proliferation (%)

Samples Treated of Non-treated of
Lipopolysaccharide Lipopolysaccharide
Control 100.0£2.7 77.5¢3.1
KJS 61.9+1.5% 47.2:1.8%

KJS (500mg/kg) was administered p.o. once a day for 7 days, and
the scparated splenocytes (1.2x10° cells/ml) were culrured for 48 h
in RPMI1640 media mixed with an activating mitogen of
lipopolysaccharide. The data represents the meantSE of 5 mice.
*, Significantly different from control group (p<0.01).

8. Thymocytes & splenocytes2| subpopuation
o OjX|= 2t

229 thymocytes 3 CD4 single positive(CD4")
AEE  125$03%0]9 L™, CD8 single
(CD8Y) M E& 32:02%0|Qh KJSE $435tn &
218t AZ thymocytes®] CD4™ M EE 129:05%2,
D8t MZE 36205%2 Z2 ¥ 2ozt UA
TKTable X).

)29 splenocytes & Thyl positive A E(Thyl™)
= 37.842.5%°] .08, B220 positive M| Z(B220") Al
XE 227+18%014t KJSE £l 22§ AFH
splenocytes 3 Thyl+ A|E& 364+1.9%2 B220" A
¥E 165:15%2 &Pl w8 B220° A E7} 7
A8t} Splenic T-lymphocytes & ZFY cn4’
AXE 13.120.7% o|YoH, CD8™ A X & 4.1:0.6%
ojloy, KJSE Fostm £e@d AF  splenic
T-lymphocytes & CD4™ MEE 11.6:09%2 ZET

positive
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o] vla] AP, CD8T AEE 47:05%2 o
ZT3 8 )7t AUTHTable XD).

Table X. Effect of KJS on the subpopulation of murine

2ol vls] ¥ Ao|7} YAO L, splenocyresol] A =
79 y-interferon2] %2 442.8+12.7 pg/ml oL,
KJSE Ed3 $& 3325154 pgmlE ZH4sQt
(Table XIII).

thymocytes

— Cell Subpopulacion (%) Table XiI. Effect of KJS on the production of cytokines in

Samples 4" p mice serum

Control 12.520.3 3.220.2 Samol Production of Cytokine (pg/ml)

amples
KJS 129405 3.610.5 P y¥-Interferon Interleukin-2 Interleukin-4

KJS (500mg/kg) was administered p.o. once a day for 7 days, and Control 40.3+4.3 45.612.8 85.215.1
the separated thymocytes were stained with PE-conjugated KJs 30.543.1% 49.845.3 80.625.7

anti-CD4 and FITC-conjugated anti-CD8 monoclonal antibody for
30 minutes at 4 T. The subpopulation was determined with a
flow cytometer. The data represents the meantSE of 5 mice.

Table XI. Effect of KJS on the subpopulation of murine

splenocvtes
Cell Subpopulation (%)
Samples " " " "
B220 Thyl CD4 CD8
Control 37.812.5 227+1.8 13.120.7 4.1:0.6
KJS 36.4%1.9 16.5t1.5% 11.610.9* 4.7+05

KJS (500mg/kg) was administered p.o. once a day for 7 days, and
che separated splenocytes were stained with PE-conjugated
anti-B220 ¥ FITC-conjugated anti-Thyl monoclonal antibody or
PE-conjugated  anti-CD4 and  FITC-conjugated  anti-CD8
monoclonal antibody for 30 minutes at 4 C. The subpopulation
was determined with a flow cytometer. The daca represents the
meantSE of 5 mice.

*, Significantly different from control group (p<0.05).

9. Cytokines 20l 0IX|= Xat

hZzFe] A F y-interferon®] UYL 40.3:4.3
pg/ml o] o1}, KJSE FAg & 30543.1 pgml2
z2o] vl ZASFFoY  inerleukin-2 B
interleukin-49] ¥ thZ A 2+t 45.6:2.8 pg/ml
9 852451 pg/ml o|PYem, KJSE HAF Fe
49.8+5.3 pg/ml & 80.6%5.7 pg/mlZ WEZPT} ¥ x}
o}7} A thkTable XII).

83 F y-intedferon®] Fol ZA3Y7] W,
o]§ F8 AJAFS}= thymocytes & splenocytes2] v %
o] F y-interferon®] % ZA3LTE Thymocytesoil
A EZF9 y-interferon®] %L 297.6+6.3 pg/ml ©]
Ao KJSE F4& F& 307.5t117 pg/mlZ hE

KJS (500 mg/kg) was administered p.o. once a day for 7 days, and
the production of cytokines was determined in separated serum
with ELISA kit. The data represents the meantSE of 5 mice.
*Significantly different from control group (%, p<0.05).

Table Xllt. Effect of KIS on the production of y~Interferon
in murine thymocytes and splenocytes

y-Interferon (pg/mi)

Samples
Thymocytes Splenocytes
Control 297.6£6.3 442.8+12.7
KJS 307.5%11.7 332.5£15.4%

KJS (500mg/kg) was admunisteted p.o. once a day for 7 days, and
the scparated chymocytes (2 x 107 cells/ml) weee cultured for 72
h in RPMI11640 media. The secretion of cytokines was determined
in supernatants of cultures with ELISA kit. The data represencs
the mean*SE of $ mice.

*Significantly different from control group (p<0.01).

V. # &

PN BETRES TRRStET, * fic 4
BRASG HOTEEES — ol $250] glom, 45
57} B0 T AamE, o ZAE WET R
AR I MBS S RED o RE AR
(S F7lste) T Aoz SEAY XD #
ol % AHgE Aol WE Y, KUE
-G, TR Bl RS SRS TR AR M %I
BEC RISy, EE S AH K UE
o2 FAH o, LA FEHLMFAN K
BoARh BUARR, WSREmAGTNAN Aol AL =)
' oz s1Ase] A’
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HEHEAmol s Eipatol v uh ABR
BMBREE VRATTHEHEO o] Bl 7
ATBEMMTES R, ) SR, FRY, 5%
% SB 4 BEEIERS ALY 4 ddx
3l PIaA BFEBES BHEIR $43S B3
T3 KBRS ABARS AN HAWEEE
BNl T NERIEE ABMEQY, KB
ool olm3| WEHFTEMOIY FHREHLOR A
meTn stgon, i smo] REASY BR7}
FERAIs] B3} #EREe] %ot 42 vt
o WA B HA HAE A7 o BE
TEHS AHdTT sga’. ol Fol Jdod
A TEEC]l FAlOl Ve W ®FES UA Hi
she wog AT #2 udl Weog 2
% Aok

E FHETRMS 7 ARG K EKEES
ST BAMT, WAEESY MARKS BADSE
Ao} BB SRR TMES 2, Il g
frdtdl BtsshE W] o) AVl & HIE B
ol &8z ELHst] HFAME Qe & S 5
HEE T FWRY Y AMETFETS oo
288 4 Ao 7S] e, o] =& v
kmiolel Sl E WELOT Q8 WES Fuksles
A9 AHEE F ULL AAG Aoz Bl

9 ojAvhe fbol MENIETE T2t 2
3 A MBNYHT Ao vhgs) BELAKS
AMgslodol sl HhlE A¥SoE TS HE
2 dujgittn sMstQged”, ol EEIFHEHKO|
W 2 ¥idd 85 AUde B3
£ Hojgt ¥ £+ Ak

B LRI S AR FRISBEE &
w7 gmshe Ad) ARRE FHEREE ohgs)
EETRY FWHTE, Dlfihy So2 By
BEstD, VS THERES THE TR
2 fehimirsiastolol goka stgeu*d, ol BE
ERBe] BFiigeste 8714 st k&
#Hol &5 AWe 4T ol

=8 olAoke “EEFERM, FBHAETFR fb
W EBOT 5 BT R BOB) BHZ ok
FT:R THREEE RS Aotk 7 st %t
WHEEREO) BB dulg 713 Aoz A9s

At olAlvie EOBES] FAENKY LTEES AB
A 78 32 M1 BEMBEEAZICZA o
g A48 F5S ¢ 5 Us WLl

g, VA BEEFERHKY #rol & £ e
BETRNS THEEE, dM #miEe Bk
& CEMN REA MUEHEE TRKk+ 59 &
oA AFHD A& ul, Gl BTl ofshd #H&
Byl fiE B#Etn, RRREGOZ AF RES
ERAS, Astd FhFIF] Aol YojA %
BE M MR EREm - BEomEd - &
iR X8 K B4 B BE &R wE
ek BBUBHE - TEO  WESEE  FRKL
HEEE 58 xade WA=z de 8532
_t_. ;-(1&0],,0]1:}_.5,54-64)

o|AFlL o]g} 2L FT A WEHT R &x9
AR alel st 2z AFsD PolEHE A
o2 Al "ot ol WA IA AR A minEE
He dfhito] FMTIBARHNT Ko #B
7} #TEEEHSAN D & Rl & £ AR
o] B4 orlsd 93t LAY WEY HuE
£o] A9 HYHAUL o|F oAyt AT AL
2B 4 9o, oot Wil dig Mg A
oz AsfAste A2 282 HEAAE &
4  AAD Aoz gotdo) weps  FRREY
#, o AAY EHFERHKS TP BS8-E ¥
Ll Faeg goksty @EMkkshle 8%
Aoz HMsHd ook

o|9} & AMwA4lol wel LA BEE RS
o|Hu} o]F o] FHEHKE 2dtd AREE HIE -
HREAFE - EAIEZ S - S  PEEmME
RIGRE - 58I% - By Befd - Bk - ek el
- E8l B2 hEmE 5o BEYMA &%
5101 %q.s.w)

ol9} o] L A EEERHS VREAS Fhz
mWinol 7% AR FAIEARS B4R RS
Al L3 EAAN BRI E4EE 2HsER
HAZAH G- 7 & allergy ZH80] YT AR F5
& 4 Aot

Allergyy= 1906'd Ao}3} 2JA} Clemens von Pirquet
7b A AHEE 8ol2 12]20]¢] allos(change)$}
ergofaction)®] FAjol2 Ao HslE w3FHE
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%3510, o|EAE Yol Wt Solgt ¥MHH g
S Uil A& dgoz dgnhgo] A
Ae 9% FAM B¥H AHFE 2z AE T
g} FTo gMe dHEH dYfse e
sulgt g Aol g £o g AMgE T JUohS®

gHojst ZA allergyot VA Ao2 WRITA
Do) THmERRS O %ol HANEH HAe)
d@Adol digt Wgo] Jon, Ao EHel & i
N, AL BAME, B2, IDERGAEY, HREE T WS
o] allergys} BAY FiEolAn £ 4 AT®.

Allergy ¥Hg F 71} E3F Al 1 -2 anaphylaxis
d wrgoz o] MR E FA o 23}
W Jta s A5t IgE FA Y F8AE 7H 23
HAE 5 ¥ 39717 Hollx dde 84
3 ¥kgo] dojuHA HIRME T 3E7IF7}
Y YP=o]  histamine, seroronin 59 1ZH %
leukotrienefb, PAF § 2x}3 2] &84 vj/fEE0]
W& 5 o] allergy ¥H3-o] FEth Al IV 3L 34
7} ¥rgol FHo] He= 1 ~ 1l o ALrAME
gel F2 4 T g7l 3 Frse vhSo]
g@

A 1 ¥ Yo ZE anaphylais shock, 7] TR H
A, Fohd, 129, S R LAY WG, Al
Y Ao I SUANY, QYEFAENY » da
BUAZ, AW Y ABORE FAY A, A
vV ¥ Agese dadmud 9 olazd Ay
W Sol AT A3} GANAE A [ B 1V B
ol 2gHoz Bojske F97} BT

2 dTdMe PRBRA EFEREKEKSY
dlergy 280 o] AHRIA 2AF alergy WS
o dig 4d& AAIFA

A1 8 allergys IgE A9} mase cellol] 93] {2
Ho, 57, o oM 344 e HAHe= 4
A7t vebdoh & d¥exe A1E LH279
AFAHORA KJS7F compound 48/800] 2]&
anaphylaxis ¥+, PAFOl 2|3} anaphylaxis ¥+-g, %
1R~ anaphylaxis BF8- (PCA Y}H§), compound 48/809]
o] histamine fr2]oll thgt AEE sk AV §
allergy= T Y3t ot Asfrk-g o2 Thi Yo7
o osf E/43te macrophages7t F4o] He ABVE
FAREH Te Yool g FF o4 ARNS

o] o7l Xgdck A V ¥ ABYPoZME
SRBCOl| 2§ o} Z3 FAWHE (DTH #H-3)%
DNFBYl| 2|3 &4 FRaniukg-g Ao’

Compound 48/809] ©]%} anaphylaxis ¥H&-2 mast
cell 2 B-E] histamine, bradykinin ¥ serotonin®} 22 @
B2E4 4ol fEso] Yehve wgoz g
2 Ak KJSE A2 500mgkg L 1,000mgkg 5
o313 compound 48/80& FA}8IH-S Wl anaphylaxis
o o& XAlHe XA 70% R 5052 FAs
Ao, KJSE BHOZ 500mgkg E 1,000mgks F
o3}l compound 48/808 FASIE @ anaphylaxis
of 9a XAtslE ANAREE 50% X 0%2 4t
ok =G KJS 500mgkgS ZATE 7 UL FAUS
o XAHEE 30%2 2AsAc

PAFE Benveniste 5ol 9)3la] IgE2 74&E E
719) EE71FAlA 19800 M Fog RelE olF
ATE kg o dFehgo] A g mediaory
o] gAY orn, Ya Bt op} 3FF, 4
T, macrophage, TN H L T ZF A XA &
HlEln glgo] WA en’ o)g $8d FAped
IgE T 7043 anaphylaxis®} -2 /o] LYol 3%
HAk™ KjsE A7 L B Foistn paFd] 9%
anaphylaxisol] 9} X|ALE-S ZFAg A Ao
ZAasA ol3F AT KJS7} histamine L IgEei]
g3 fxEe FAE FUNEE ZF AL
ASE onolst= Ao|t

PCANHS-2 ZAIY Dpminkgol] A EABHA] A
7b #odin Qe RE B 4¥oz Y
(anti-DNP-IgE)yE vl$-2 U] FA}sd A E213
A FAe MES ALsAL A2t AYsA] &
& A 24E 97x HAG o Fd
(DNP-HSA)S evans blue9} @7 Egste] Aol FAL
Bl mase celle] RIBIA] IgE 4 &A(FceRDE 7
Bt mase cell?] BAIBl7E dojdt). Mase cello] BA
g M2 WY G 571 A5t g3gol
Yoju} histamine 52| mediator7} -2 Eo] 2A €
T30l 713t evans blueo] &g FMutygoz
UEPdTE® KIS £dA] §EE5E evans blueS] WA
Fol ZFAHAD ol KIS7} mase cell] B4 8E
AAstn 1S-E AlAtete Aol

Compound 48/800] 98] mast ccll& @y %o
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histamineo] F2]¥th KJSE s compound
48/80% AMe]Al 8FJEHOF histamine®] fr2]7}t
A=Ak o] A= KJS7h mast cell 2 EE] histamine ]
#21& JAEtd FAE FARRE, F A 1 & allergy
HhE-g dAEL S-S AABRE Aol

AN ¥ alegyitg2 AAFARNNS DTHL
24 53] DTH ®g2 7&d 1 Yurs
macrophageo] 9J3] vj7isE M EufsfAdnkgo] £
ojc}. o] uhg-& Fukn} ZAAo] EFHo2 Yehd
I FA} F 24~48A120] AU Hulz} "o KJS
& 5933 SRBCE FA3HE o F3FAo] o
Z7d vl A on, DNFBE A28 E o
T A9 A7t ZAsA o= KJs7H A v §
allergy ¥H3-& JAY F AS-E Yvidke Aol

S, A IV ¥ allergy ¥ A9 AAA 9} 71
23 A7 e, Ay BYAe FAHAA 2
siEle T gt 5ol felishe B 497 @
macrophage 3°] F8% F¥S HF3n Ut

FAAEE thymus?] 9F 9 FAAAN 233
& AA helper T lymphocyte(CD4") L cytotoxic T
lymphocyte (CD8")Z2 £-8}5|0, 2318 helper T(Th)
A X Z Thl M XM y-IFN % [L-27}, Th2 Al ¥
A e 114, IL-6 L IL-10 59| cyrokineo] EH]Ho],
o2 T, B Y37 % macrophage®] F4]7 #3518 &
Asle Aoz deja 911, Cyrotoxic T cell & tumor
cell®] lysisE YO 718 macrophageE FA3}AIT =
Aoz d2iA Qlck 3 B Yutte A 44
& 38 Aoz ZAA AN Ks T4 F
A9 F4& ¥yt gdeY, vlgAEe] F4
2 qAHAY o= KJS7H B Y79 F4S A4
3t FA Y4 AAE AL AR Aol
ok &8 FAHME F ThTc AX B &L 27
oM 125% 2 3292 KJS FoA] 129% L 3.6%2
Hze ' Ajolzh AUk A4 AH chymusoll A
CD4"CD8(Th) cells-& 2} 12%°]®, CD4CD8"(Tc) cells
2 9} 332 HaHo] glon’”, B HYdME iz
9 FAHEQ] subpopulation B3t} HI A
E Z B A9 populationd thxgol vld A
o, BIZME 5 ThTc AlX9 H§L ZaE
Atk ol KJS7} viAM ¥ B Yube] population
& ZAAA A 4Arg AT 5 UL AAE

t Zo|n, v]AARX F Th AIX &g A
F TS Ynjde= Aotk

BIZME F Th HE population®] ZHAE 7]
Foll Th HMEolA HH|EHE cyrokines$] y-IFN,
L2 ¥ 149 48 3334t KJsE Fostar £
23 A Fo] Th MEA Bulse yIFNY &
2 22 vla Fadgout, 29 e dx=T
1} ¥ zjo|7} YR oH, Th2 MEoA BulsE L4
o] 4= ¥ zol7t U #AE y-IFNo| F4 A
o} HIBAE F o= ZoA ZAaHJETHE B
A3k Az v ZAXAA ZAHUG. o] Aze vl
FHEANN A€ Th HE7F F2 Tht HEYE
AlApshe Aoy, HIFA ¥ ] Thl AIE2RE y-IFN
o] Bul7t ZAHASE st Aoldh DTH wt
& Thl A¥7t 53U Fho2 Azt A5 ¥
-IFNS A48t macrophageS A3 sto 24 g}
ve 9434 234t & 4343 KIS Fo4A
Y-IFN9] Ao} A=k A& KJS7t DTH #F
Al BIZME] Tht HEQ| populationd ZHAA|H
Y-IFNQ| AL dAste] A VI § allergy ¥Hgol| &
H7b AeE AlAe Aol

o]l A¥AT KIS histamine Fr2]& JH 5}
o A1 ¥ alergy 4SS, B X F4] A H y
IFNS] A& dAste] A vi ¥ allergy ¥HES o
Aste dgolet Al €k

V.& &

DA ERERK K & allergy 2Hol] Wit
A¥Adr+= dg3 2o

1. Compound 48/809) 2} anaphylaxis WH-8-& A3}
ik

2. PAFol 913 anaphylaxis W3-8 ©JA3hslch

3. Anti-DNP-IgE9} DNP-HSAS] 2]§t PCA ¥H$-& o
A,

4. Mast cellZ5E] compound 48/80°] 2]%} histamine
fFeg A3

5. SRBCOl| 2] DTH ¥H3-& A5t

6. DNFBo|| o3 HE4 Aukg-& AU

7. FAMESY FAdle 984S FA ¥R, Hl
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o] L Wzt U

10. FMAE ZF yIFNe| %o wslg A ggtou)
AT F y-IFN9 % 7AHUc

oj4fe] HA¥An LA WEELKKS histamine
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