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Effect of Kamichungbieum on Immune Reaction

Jae Soon Eun*, Dong Hee Lee, Yong Keun Jeon, Young An Kwon', Jin Kwon?

College of Pharmacy, 1. College of Science and Engeeniring. Woosuk University, 2. Department of Medical Administration

The purpose of this research was to investigate the effects of supercritical fluid extract of Kamichungbieum (SFE)
on immune reaction. SFE did not affect the subpopulation of murine splenocytes and increased the production of
interleukin-2 in serum. Also, SFE inhibited the influx of Ca® into mast cells and the release of histamine from mast
cells. Furthermore, SFE decreased the phagocytic activity of murine macrophages. These results indicate that SFE
may be useful for the treatment of allergy related disease via inhibition of histamine release from mast cells and

decrease of phagocytic activity of murine macrophages.
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medium (DME), penicillin-streptomycin, Dulbecco’s phosphate

AFE¢E  A]eF2  Dulbecco’s modified Eagle's
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buffered saline (DPBS-A), compound 48/80, metrizamide:=
Sigma Co., RPMI 1640, fetal bovine serum (FBS), trypsin{®
Gibco Co., mouse y-IFN immunoassay kit, mouse interferon-2
(IL-2) immunoassay kit, mouse IL-4 immunoassay kitt= R&D
Co,, anti-CD4, FITC-conjugated  anti-CD8
antibody, PE-conjugated anti-B220, FITC-conjugated anti-Thyl
mAbs Dainippon seiyaku Co. 5& AFESIR 1, 71E} AJOF
2 cell culture® W 153 A|0FE AIESINCL AR 7]FE culture
flask (96-well, 24-well, Costar),
microplate-reader (Dynatech MR5000), CO. incubator (Vision

PE-conjugated

= O

(Nunc), multi-well plate

scientific Co.), inverted microscope (Nikon Co.), freeze dry
apparatus (Ilsin Co.), flow cytometer (Coulter EPICS-XL),
luminometer (Berthold 96LP) AMZBIATY.

[ R

T4> Table 13} 201 A}
Teisid gHalod ALEEIel
i £@7A%5}

~E3 T 5481
supercritical fluid

Table 1. Prescription of Kamichungbieum

e TEZ, Ei Q)
g &3 outuynae reba 20
w8 Vo toam 1?
TR VIS ILCLS 12
PR Vagne ae .08 8
THF Xantm . Fretus 8
PR Venhae ~e'ta 6
Ho% Scu'e arae Hagx 6
“cla 70
4. Thymocytes *! splenocytesQ] subpopulation &5

WOl thymocytes W splenocytes F2li= Wysocki® 2
Mizel! 50} WS o|SoKict M4 5ul2lE 172 &l
SFEL: 191 184 717 F-r7oigh U 89l 43 45ES
gto] LLAlGiITh AESH E4 Yl vl&a DPBS-ALE
disholl A1 ZHAl Ba48E3L WetE stainless meshiZ olxalol Ml
Hes A8 &, DPBS-AR 23] AAESH UlE (1,500 rpmollA]
10 &7k ¢ ERAoE 5N
C} i xloll = 10% FBSS} penicillin- streptomycin (100 units/ml,
100 peg/ml)Z FrEsld ARSSIALE B2l thymocytes H
splenocytest: 737+ RPMI 1640 v 2 33] MASIATE T celll
anti-CD4
anti-CD8 monoclonal antibodyZ, T ! B cell®] subpopulation
$* PE-conjugated anti-B220 %! FITC-conjugated anti-Thyl
E QMG 4Tl 30 23 BEEA
flow cytometer [excitation; 488 nm, emission; 525

=5 sicy.

7
= 1)

1 He
e

S 1o

petri

HEE]), thymocytes W splenocytes

population<* PE-conjugated 4l FITC-conjugated

monoclonal antibodyiE O]
7

=y

nm(FITC), 575 nm(PE)]Z subpopulation{}

s

=X
=0

5. Cytokines

=

&= (@]

| 2 47 5 tlElg 172 R Bl
tE Tl = el eEhg, dgwtolis SFEE 19 134 7 ¢
b ATFEASE T2 8 YAl M ZEE] serumE 2E{5lA,
serum 50 W& |3} mouse immunoassay kitE ©]&5}Hd
cytokinesQ] ZX319TE £ serum 59 ol assay diluent
50 W& Z3ekd A2olAl 2 Al St incubationdt < 43] Al
A3t MA & anti-mouse cytokines conjugated concentrate
100 WS 7¥8ld A2 2 A7} incubationd}t &, 53] WA LI
substrate solution 100 W& Zgkold 308 SQF 4204 ik

1t Stop solution 100 & 715k 450 nmollA] microplate

Serum cytokines®] &3

=

e]x= =

o=

reader2 EBLE TS F, vig] 2 Aridol sl
cytokines?] ¢Fg EMISIACE
6. Ca™* uptake@t &H

Kanemoto 9] ahi% 5l 812 27} mast cellsS 2
et EFE ether® UIFAIY & A4 PMC buffer

(PBS 100 ml + FBS 10 ml + Heparin 10,000 unit 1 ml + 3%} &
£ = 1,000 ml, pH 7.0) 30 mlE 220l FQIGIA 90 &7 i
S 7MEA RIXG T BANUE AFslel ddEE] (1,500
rpm, 5 &) SIICE 15 ml tubeo] 22.5% metrizamide (4 €) 2 ml
2 Wi Yurt 29 w0 wlgl 71 9ol DME wHA R 3|48
MERLMS 4A1E]) 718K 1,300 rpmollA] 10874 A4 Eg)5)
C}. M ZE DME siA 2 MEE & 2 x 10° cells/mlZ EA6}H
Uglol AFRBINCE Ca’'Qe] ZE S Kawabe 59 wyg
3519k IR ZE 1 x 10° cells/mI7} T B2 4

of R el 4sdg gl 1 ud

<D

od
AN

i)

9] Zenrele 5857 Qlslod HlPAE R

HEPES-Tyrode 2589 25 (&, compound
4878001 15t BT T EO WERYUE Lot/] fisieds= v
UH . EF 200 pioll ZEo] §ic HEPES-Tyrode $1EEN
25 wg H7ksk 1082 % compound 48/80 £ (1 pg/ml) 25 b
H7¥SIACE SFEZE Bl 329 2 relol n|X]E= dakeg o

=

otE7] Q18K olEQ 8N 25 et Aol gie HEPES-Tyrode
SHEEN 25 & HITHE BRdo] H7ISIirt Egh compound

o] th3} SFES} 2H2& 7] 1o, vl
H3Ado] SFE 10 mg/miQ) 5L E 25 wA] 1087 DRE]
compound 48/80 &9 (1 ug/ml) 25 uig H715190ct
IS F 100xgE 10827 HE T 480G Hell 50 glE
HEPES-Tyrode 289 3nt 2 AZH3 012, 1 mM GRIE
(LaCly) 3 mlE 3tH AASH tha AlEo)] 10% TritonX100E 800
gl wol plEREE ToAl7] 3 ml cocktail BHOT
scintillation A|7] THg B-counter (Liquid scintillation Analyzer, A

48/80cl] 210t LERY
AlE
S The

)
8
5

al =

.
i

Q)5 BIVMIZHE ZEFLRE / compound 48/800] <18h
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T ZWE ZERed)] < 100
7. Histamine®t &5

2713} mast cell2 2 x 10° cells/mlZ ZH| 3 eppendorf
tubeofl 1 mI# 211, COs-incubatorol| 4] 1027} wjkst & PMC
bufferi2 3J41g- SFEE FEZ=T 7 005 025 05 25 % 5
mg/miE L8 22 Fksieict. 7t & 37 TolA] 1027} vl
QF3t L}S compound 48/80 5 pg/mlE 715la] 10274 Bl 61
t} B S 1,500 rpm O F 1087} (4 T) 42861
£ E2risich 2ot MEuiet £9] histamine?)
Harvima £9] ¥ & 48510 xmo}oaprll QUE AE 10
1S} S-adenosyl (methyl-"*C) methionine (2 pci/ml) 1.5 x¢, 300
mM Tris-glycine buffer (pH 8.3)
Hrlslo 37 T
% 3N-perchloric acid 20 wE 715l WI2E ZFAAIFCH
%3kA]7]171 Yéll 10N-NaOH 20 & 71811,
toluene-isoamyl alcohol 1 mlE Z &S & A}EN 700 WE o]
cocktail MO Z scintillation A]7] D}O

CPM (counter per minute) 4+& 583t

159
j=
ye

A
(=]

]
(=]

40 ¢, histamine N-methyl
B2 F oA 9087 BI2A]7]

=
transferase 5 UE {r 2ts

Perchloric acidE€

B-counterE ARSI
e=¥slel, iz2EE

off 9&] &S &A1Y T) Histamine@FE histamine E&Foll the

S8 TAI5I9 2, & histamineQFS mast cell£=7} 2 x 10°

cells/mIQ] 250 & 100 TE 1027} 71¥38 o2 A5 ¢

2 4BUCERE FF% histaminetE 10022 FoIRACt

% histamine

o

e

A & T-histamine 2] &
=

ZFhistamine-r 2 ZF

Histamine 8 & (%) = X 100
8. 57+ macrophages®] phagocytic activity &8

27 macrophage?| £ SFE 100 mg/kgS 1¢ 154 7
A7t ATREY sIict ¢E Bo 429K mouse EZb) 3%
thioglycollate 2 mlE FS8IL, UM HAFEII TAAIY

2, B20] cold PBS 10 mlE €o] 22T E 2=F514ch &
3t MEZE 4CollA] 1,300 rpm O 2 1027} QA EE]SLT RPMI

WiAIE 23] MAE &, 214 120 mm petri dishol] 2535t CO;
incubatorofl 4] BHFAI7| 3L 2 A1} o] BANEX] 42 AIEE A
gt T, BARE macrophageE cell scraper® 221510 AL
S WA= RPMI 16402 ARZSI O™, wiAlolE 10% FBS
@} penicillin-streptomycin (100 units/ml, 100 wg/ml)yE 718}
ol AMESIITE B2)8 macrophageE 2 x 10° cells/ml7} 5| F 2
DME (without phenol red, 0.34 g/L NaHCO;, 2.6 g/L HEPES,
pH 7.2)0] 2RA1A Aol AME3I9C) Lucigenin £49] A&
£ 10 mlQ] DPBS-Acl] a8t &, o} Hsled 20 CollA] |
HePE A AEBIEHstock solution). Lucigenin stock solution
2 Akgs7] A™oll DME di Aol 1/102 3]43le] AHESIA

Chemiluminescence £ 2 luminometerE O|&35H 37 CTol4]
=", 288 microplate (white)Q] 2} welloll F8|¥

macrophage 525 50 w09} lucigenin 4 50 uf 2l zymosan

S8 30 »E H7KSl 2E volumeo] 200 7} T =3 & &
I 37 TolA 15827F AAESE & 52 1H08 308 =0t

Held

wad mixls g9

lucigenin chemilurninescence g Z& 31Tt
9. EAALD]

HE A8 AT
ttestE AAIGI] p<0.05E 71E0=E

meansSEZ LIERNSL T EA A )= Student's
fO18 olRz BHSIC

SERE
1. SFE7} splenocytes®] subpopulationo] bljx]&= 3

tZE 29| splenocytes & B220 positive A|E (B2207)& 32.7
+ 1.1% 019 2™, Thyl positive M Z(Thy1") A E& 20.0 £ 1.5%
0|9} SFEE Foigk 2218} 437 splenocytes £ B220" A3
B 320 £ 1.3%= Thyl" AT 180 + 1.6% % thATol vlal &
Zol7F g19irt. Splenic T-lymphocytes & thZAT-Q] CD4™ A%
= 187 + 14%, CD8" MZE= 103 + 1.2% 0]R LY, SFEE £
Bh1 2213} M7 splenic T-lymphocytes & CD4" M| Z= 20.7 +
18%%F, CD8" MEE 106 + 0.8%E AT & Ao]7} AT
(Table 2).

Table 2. Effect of SFE on the subpopulation of murine splenocytes

Cell Subpopulation (%)

Samples " . B
B220 Thyd Ch4 cD8
Control P7 £ 200 £ 15 187 £ 14 103 £ 12
SFE P00 £ 13 180+ 16 207 18 106 £ 08

SFE (100 my/kg) was administered po once a day for 7 days, and the Separated
spienocyles  were  stamad  with PE-conjugated  ant-B220 and  FITC-conjugated
ant-Thyt  monoclonal  anibody or  PE-conugated  ant-CD4 and  FITC-conjugated
ant-CD8 monccional artibody for 30 minutes at 4 C. The subpopulation was
determired with a flow cy.ometer. The data represents the mean + SE of 5 mice.

2. SFE7} serum % cytokines 2H|o] 0]X]&= g%
&9} serum & y-interferon & interleukin-22} @F& 7}
7} 395 + 34 @ 52.8 + 3.9 pg/ml 0]} L), SFES FAEt #2

454 + 38 2 721 + 47 pg/mlE thE ol HI5 interleukin-29)]
oo] Z715199Ch Interleukin-49] Q2 thEFollA] 484 + 2.7

pg/ml 0|R2H, SFEE Foigt & 528 + 31 pg/mIE thET
I Aozt gIUTt (Table 3).

Table 3. Effect of SFE on the production of cytokines in serum

Production of Cytokine (pg/mi)

Samples
y-Interferon Interleukin-2 Interleukin-4
Control 395 + 34 528 £ 39 484 + 27
SiT 454 * 38 2147 528 £ 31

SFE (10C 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
mean + SE of 5 mice. , Significantly different from control group (p<0.05).

3. SFE7} mast cell] 2 Ca” uptakeo| umE ek
NormalZol| 4] mast cello] S5= Ca?'&t2 2 x 10° cells
= 11 + 03 pmole 0] 2L}, compound 48/802 ATIdh
controlT2 63.5 = 3.8 pmoleZ normalToll B3} A5 &6}
rh SFEE A2ISHL compound 48/802 AZIdh T2 413 =
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3.5 pmole®Z, disodium cromoglycate (DSCG)E A2]gHE2 314
+ 4.2 pmoleZ  controlaZoll BIH ZHAx5193 27, SFE®}F DSCGE
WER 2 157 + 4.5 pmoleE DSCGH} RIS 2ol vl

71A43199T) (Table 4).

]\_ LI

Table 4. The combined effect of SFE and disodium cromoglycate on
Ca®" uptake induced by compound 48/80 from rat peritoneal mast
cells in vitro.

Sampes Compound £8/80 (pmo(lsz/’zl fpiggkece”s)
Normal 11 +03
Sontrol + 635 = 38
SE + 413 + 35
05CG + 314 £ 40
S'E -~ DSCG - 15.7 + 454

St (1 mg/m) ana asedum cromogiycate (DSCG. 1 mg/mi were added 1nto the rat
nertonea: mast cells 10 min. before compouna 48/80 (10 w/m) teated. Tre data
opresen's ’bo mea"+SL ¢* 3 experments, o Significanty dfferet from control group
£p(07, 0000, % Sgnfcanty diferent from DSCG treated group (p(0.CJ1).

4. SFE7} Compound 48/800] 2Jgt =HZ mast cell 2R
histamine F#E]oll BlAl= &3
Mast cell 2E2E] histamine B}&0] 0]X]= SFES} DSCGE)
WaEgWs £5e 23, histamine B&20] compound 48/80
& MEIEA) 22 normalit2 15 + 0.2% 0] OLE, compound
48/80<% X&]3} controlit< 86.8 + 4.5% % normalztol] HIsh &
X5l &715193ct SFEE MEISkal compound 48/80& Algh
te2 415 + 28% 8, disodium cromoglycate (DSCG)E A2i Skt
£ 78 + 1.2% % controloll B|3] 74383 S, SFEQF DSCGE
é% HEISE 2 1.7 + 05%FE DSCGH H2ldh ol uigh 24
SIRACt (Table 5).

Table 5. The combined effect of SFE and disodium cromoglycate on
histamine release induced by compound 48/80 from rat peritoneal
mast cells in vitro.

Sarples Compound 48/80 Histarine reease (%)
Normal 15 £ 02
Contro! + 8.8 + 45
SFE + 45+ 08
DSCG + 78+ 12
SFE + DSCG + 1./ %05
SR G mg/mik and dsod-um cromoglycate (DSCG. 10 mg/my) were added 1Mo the rat

gertorea mast oe's ‘0 mn be'ore compound L8780 (10 waz/f“ll reated. The data
epresens tre meantSE % SignFoanty diferent from $SCG treated group (R¢0.001).

5. SFE7} &7} macrophage®] phagocytic activityol] 0]X]&= §3%

IR 9] macrophagesZ25E] 44T
(CL)Q) 2F K} SFEE FA8ll 22|38 macrophagesoll 4] 4844
Zl= CL kol dRE] Zasidet. o= SFEZE macrophage®)
phagocytic activity 5 ARSI US& AlAKSH= Aol (Fig. 1).

chemiluminescence

=k

al &

72 dFolME deiAd nlgs

g XFsh=tl AESHL 8l

rie

Ager-A
TWIEES 2QUASH 2EE A8V|1HE FYSLA AE
WeluISol thEh A S LIS ZUARA REWE okt
BEIAE SUME slo] AAF ol 2L URolX FES
Wk 71e2A, o] 2oldleg F&4p80] BT, 2%
ofl 2ordal SZlo] SREHAE wh AR £ A £&F Y]
2 g 4 Qi

3 —e— Control

c 6000 —o— SFE

@

(2]

n

@ 5000 |

=

3

3 4000

E

_°=’ 3000

o
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o

>

prd 1000

3

-

0
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Fig. 1. Effect of SFE on phagocytic activity in murine peritoneal

macrophages. SFE (100 mg/kg) was administered p.o. once a day for 7 days
and the separated peritoneal macrophages (2 x 10° celis/ml) were cultured in
DME media (without phenol red) mixed with opsonized zymosan. The
chemiluminescence was measured for 30 min with luminometer. Each bar
represents the mean + SE of 5 mice. " Significantly different from control group

(% p<0.001).

AAFEE AEYIA SFEZE SA1E B (g dE 2] 2%
of gt 9/\*—“‘ Huslirh B3], A IV 8 allergy 9152 4
Aol WA e} 7JUs BAZE USH, WA WA Sl
SeEs T UnES Baold Seks B sy 9
macrophage S0] £Q3F g2 sty ot SdMEs
thymus?] 12 3 HEold SHINEE AH helper T

lymphocyte (CD4%) @ cytotoxic T lymphocyte (CD8"Z E3}e]
rf, 231 helper T (Th) 4l £ Thl Al EollA]s= y-IFN % IL-2
7} Th2 M ZolAE IL4, IL-6 H IL-10 E9) cytokineo] £H]|%]
of, C}E T, B @ik % macrophage9l £413}1 2318 HXlshe=
AOFE ¢ U, cytotoxic T cell2 tumor celld} lysisE
71 macrophage® 3|7 ALE FBIA Jrt
QEb= SHH|O WM S ERIskE AOR LEA ATt
od Al H1ZM 2 2 B220° U Thyl® AIZQ] population}

CD8" Mol thdt populationS &
Aot 23, SFE £dA] HIAME 5 B U T Y3b79 population
e yry 2ozl Yo, HIAAE & CD4" 1 CD8™A)
9] populationT WEZI H zo17F GUCt olEs EH=
SFE7} "2 =9 T W B UIH79Q] populationi} splenic helper

splenic

T-lymphocytes & CD4" gl

T cell B! cytotoxic T cell®] populationol] & FA Eeg 2
nighz Aolrh

SFE7} €& & y-IEN, IL2 ¥ IL- 4A foll miRlE dake &
HEI9c) SFEE B85l 28)3t % Eoll Thl Al Zol|A BH]
E& y-IFN oF2 tlRa 3 E xpo17} gllont, 1L-29] o2 ol
230l g1l E7V519EE Th2 A ZollAl BH|EE 1149 22 o

2ok 8 Rpol7t et SFE A splenic T Y3+ & Thi
Al ZollA] BrlEle [L-29] k2 &7l Th2 HlZolA] EulE

O O
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HOBRTE mako] MRSl mlAl= &

o] &2 Ry ®jo]7h gltkes A2 SFEZ} Th2 Al =
gslo] B AZZRE A 44he SXI6HL A BSS
316‘ b= Zolck Aol 48% DTH ¥H&2 Thl M Z71 &
9 Az AH2E o] y-IFNE 448K macrophageE
24 Ut 854 Ralddloirt 2 484y
SFE BojA] IL-29] ¢to] E76I9nhe A SFEZ}F DTH 2HSA]
HIZH ZO] Thl MEFZHE IL-29] #44g EXskd A VI &
allergy 9}8& ZZ6HL UASE AlAkShe Aol
PCAYIZ S ZA1d Hplulso] MEZRSS &A7F Bold)
= Ag %’SﬁP—E A OF 12} 2 (anti-DNP-IgE)E 1}
} &, 2%} 842l (DNP-HSA)E evans blue®} &t
tsiyetle:] @—,—rk} 1 mast cell®] A8 IgE 4282 (Fc
sR[)% AK35l] mast cell®] 4371 Yottt Mast cello] &
HalEE AEE o Ca st dEsiel gngo] gojul
histamine £¢] mediator7} SEIElo] RAIEH Euldo] S71s}
ol evans blueol] 93+ AMuE O & LIERITH. HBY0I4] SFE
E 2d8lee u PCA HI2E oHEIEE o] Zak= SFEV}
AM5E AAELT YSE An|EHE Aolth
Mast cell®] &4 AxA ] gl 71AS ﬁ'—‘gé‘]—li} mast
cell2 §UEE Ca"ge E8o19Ir) Compound 48/808 X2
51992 W (controli®) compound 48/808 AZIEIAl G2
normal o] B3l Ca™'@o) #AAE 6K Sem, SFE X
disodium cromoglycate (DSCG)E F&6}iL compound 48/80&
He15i e s controloll HIGH 2SR, SFEQH DSCGE
238l AMBIBINE W DSCCRIE Aeldh wol nis) 2asil
T} ol#igt A3k SFEZ} mast cell WiE Ca™ 8918 QB
mast cell@ QHESIA7I L ASE Yrlsh= Aolth
SFEol] 9}a AFE mast cell HE Ca®™ S910] histamine &
glol mlAls gaE TESINCE Mast cell2RE] REIEE
histamine2F2 compound 48/80& ATl5iRE ul (control)
compound 48/802 X2)GtAl 22 normaltoll Hiad HAE
715193 21, SFE W disodium cromoglycate (DSCG)E FH5HL
compound 48/80Z2 ATIEIHE W controlol] Hlal TAGHA
11, SFES} DSCGE HEslo] Aglsiyg wie DSCCreE Al
B Troll vlal Z451iTh o)#igr 2k SFEZF mast cell WE
¥ 9012 A5k histamine {E|E A EFO ZA] mast cell
g orgalkiTg s3] AlAghE Aolth
o, Al vV E allergy_oS AAGAets (DTH)2LZAM
E5) DTH 8122 459 T 01u}~rﬂ- macrophageol] 23l o7
Fl= HEol7)4erSo] ERolch Peritoneal macrophagesoll 9
B} phagocytic activity& »7;57535‘_ Z1} SFEE FoA] th Lol ]
3l BAS| asldrt. o)2igr 2k SFE7} macrophageso] 24

o

mast cell9]

0
o

-

~

dutgo

2 AAIsld  allergy HH22 AAlE & ASE AlABRE Aolrk
Z

1)

7mEHES XAAFA FEE (SFE)Q] Watlksd thet 2
= thea) 2Tk SFE= splenocytes®] subpopulationo]l &gks

)

l'

FA
HalE A &9roL), interleukin-29] -2 thx 2ol il S7}b
AZ3Th B, SFEE= mast cell WE Ca™

QO™ serum = y-interferon 2 interleukin-42] koll=

=T k=X
TT?:!E

AR5

histamine R21Z A3} 3H, SFE= peritoneal macrophages

9] phagocytic activityE

ZaA)FATE 0]4k9) AE 7 il SFE= mast

cell UIE Ca?* S912 oIx|5le] histamine {E|S AAEFOFA]

mast cellE& 9V 3}A171 11, macrophages®] phagocytic activityZ

ZAaAlA allergyo] G371 Ue

10.

11.

12.
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