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Kagam-bojungikgitang Inhibits LPS-induced
Inflammatory Mediators in RAW 264.7 Macrophages
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Kagam-bojungikgitang is the water extracts prepared from Ginseng Radix, Astragali Radix, Angelicae gigantis
Radix, Astractylodis Rhizoma alba, Aurantii nobilis Pericarpium, Glycyrrhizae Radix, Artemisiae iwayomogii Herba, and
Scutellariae Radix. This is a modified prescription of Bojungikgitang, which has been used for the treatment of
indigestion, and immunological disease in oriental countries. In this study, the effects of Kagam-bojungikgitang and
Bojungikgitang on the production of prostaglandin E: (PGEz) and the expression of cyclooxygenase-2 (COX-2) were
examined using RAW 264.7 macrophages activated with lipopolysaccharide (LPS). Both prescriptions dose-dependently
reduced the release of PGE> and expression of COX-2 caused by stimulation of LPS without cytotoxic effect.
Kagam-bojungikgitang’s inhibitory effects were better than Bojungikgitang in PGEz production and COX-2 expression.
Moreover, Kagam-bojungikgitang also aftenuated markedly the production of tumor necrosis factor (TNF)-«, and IL-6
than Bojungikgitang in LPS-stimulated RAW 264.7 macrophages. These results suggest that Kagam-bojungikgitang
decreases PGE: and pro-inflammatory cytokine production in macrophages and these properties may contribute to the

anti-inflammatory activity of Kagam-bojungikgitang.

Key words : Kagam-bojungikgitang, prostaglandin E, pro-inflammatory cytokine, cyclooxygenase-2

S

RHRRBE o=, 53, 42 dixe SYdX F7Isk
(PRTH)S el W BIAZSHERE) A5 &&=
gt Bol, AT E QK ASEE, €Y, vyad, sEd
SRS VRS o & X BT FBAGH whEREo) 88
Foid. o) HERREC S &5 A7 FREW,
% gaein 531, gLrEH AW, U5 M an, 2
253 59 Hav} 1™, g W WMol et G &
i) A7EI Utk HTols tikehal BEAT WEnct
YHES OIET2EN TITHE S0l YEHo] Lot
& A¥oltt. 5d), AHEERE 258 WASZE el
nitric oxide (NO), prostaglandin E; (PGE:), cyclooxygenase-2
*ANEAL S8, BE AQUAl UES 342, R30S 3O Bt
- E-mail : yunyg@wonkwang.ac.kr - Tel : 063-850-6834
- F4 0 2003/03/30 - " 2003/04/23 - e : 2003/05/28

oor 12 2

0 % O o E W

(COX-2)&} pro-inflammatory cytokines S& AAAE 4 e &
AL 7] S d77) gl AAEA Aok AT AAEE o
S(Artemisia capillaris) S 2EE] scoparonex} W& (Artemisia feddei)
F20 scopoleting £2151] PGE:E HIE$E pro- inflammatory
cytokine®] M4 & AAsH= EHE LEslL 11 AAES Hil
8 gl 8= (Scutellaria  baicalenesis) 72l baicalinO)
acetaminophen® 2 Fuld 7FEHE HSdlet Hojd aavt
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ol gJgt 718 FEES ¥ ts 2 WA & 223 5,
o] ZEEE 0|83 LPSHIFN-y = LPS @508 4319
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7B E7IYY LPS R GEY miZREol tid M F3t

T W2 JAXE BHIsHH EQEM dEUSE TiEAIZICE ol
AMdEE d8-8d Add g135e e lipopolysacchride
(LPS)E A}=8 W cyclooxygenase-28] W OZ GE5A m7iER
0l prostaglandin E, (PGE)E ¥ MMk B,
Cyclooxygenase (COX)+= arachidonic acidoll4] prostanoid 2 g}
A7V EAE LEME], COX-17 COX-201 Q3 gaE He
Q9] prostancidi= AAY MY SXo] WRBAT, )
prostancidi= NO&} Hioh YIS S 7SR LeiRl
T, gk 84518 thAJMEE tumor necrosis factor(TNF)- a,
interleukin(IL)-1 8, 1L-6&} Z2 pro-inflammatory cytokine& 43
Hold tIST AEEE VISR EN 45 358 HEe 7
BIH . miEhk) COX-29) wee AAIGHL PGE
pro-inflammatory cytokine £3} Z2 ¥&54 mpiEE Ay
ok dAldhks 228 WHtd, 45 Hagdd % Mg
9 xlgoll E28 TEol € RoItt wei Hrt Zest €5 of
MEFE AME 4 U= SREFME 7HLsh7] f1aiA 71E g
BRBY TEUES AWM EHE sk SRIZ(Artemisie
fwayomogii) 3} FE(Scutellaria baicalenesis)S 7151 MNEEDRE
B2 AL 1L F&E0]| LPSE Al 4RIF RAW 2647 T
Al ol Yk G54 mAEAE dAskeH, 71EY #i
BREG 2ot S} Holul 2 208 HAshAL St

el

o o M

o

Az 2 Wy

1. ANE

DMEM3I} fetal bovine serum(FBS)2 Gibco/BRL(Grand
Island NY. US.A)ollA] TUBIACE Dimethy sulfoxide(DMSO),
3-[4,5-dimethylthiazol-2-1]-2,5-dephenyltetrazolium
bromide(MTT), trypan blue, DAPI®} propidium iodide(PI)2
Sigma Chemical(St. Louis, MO, US.AjollAl FUSICH
Anti-COX-2& Santa Curz(Califonia, US.A)o1A] FISIGCE &
8t TNF-¢, IL-18, IL-6 ¥ PGE, assay kit® R&D Systems
(Minneapolis, US A)AIZHE] TR} ZE 8uls 24 &8
O Sigma®} Merck(Darmstadt, Germany)ollAl FI5ICTt.

Table 1. Prescription of Kagam-bojungikgi-tang and Bojungikgi-tang
Compositional amount(g)

AHOEDY
SHE  Cudedug name S mbowngkglang Bojungkgiang
olat Ginseng Radix 6.0 6.0
a7\ Astragalt Radix 80 80
=2 Angelicae gigantis Radix 6.0 60
= Agtractylodis Rhizoma alba 6.0 6.0
AP Auranti nobilis Pericarptum 6.0 60
FAES Glycyrrhizae Radix 20 20
A Buplerut Radix - 20
=0t Cimicifugae Rhizoma - 20
SOl X Artemisiae wayomogii 20 -
Herba
g= Scutellaniae Radix 2.0 -
Total amounts B0 380

2. MBHHEREN fHgREY FE8 AE
dglol AIE3 mEETFEERET #PEREY 78 S

1 Y2 Table 13} 2L, UAl= AE /K] AR SFAM ol
Al FASIRCH, FEEHY W SBtH o E SFEI AIESINTE
EHRES YEuidta ol FE40] B3 Foll At 371
ol S83] UxE A= s F AEE MRAEPERES
#HPERE GHE 22 300g¥ 74 (1 L)o] @1 243 S
74 - 7Ktk &3 TS AW A g SEUXEA &
EE 84gs AUrh

3. RAW 264.7 AIZF9| uj

MEHRREEN HPREEE FE80) g5UE WHE
o Mol piAlE SEE LotE7] 5l LARY whalME
RAW 264.7& AIE3I%TE RAW 264.7 M= American Tissue
Culture Collection{ATCC TIB TIB-71, Rockville, MD)oliA] ¢
&lod, DMEM BRRIZ 1 x 10° M E/mo EEE |AR L, o7
o] 10%2] Holl HEH3E Ejo} A, HULY G (100
U/ml), ~2EHEROIA] (100 gg/ml) R L-S3FEH] 2 mM)E
HESl, 5% CO} 5% 2718 Egkshe 71§ ZHTHIA
37C SLE FASK BlUBIFCE. B85 Has MEES m
BERARREASY APRRE FEEE o8 7KK 5% (10400 ¢
g/mhE 2417+ A XEl5kL, LPS (100 ng/mhph=0 2 A1335)H
HE WHEZRS HEsHE FHsIACH

o)

]

1

4 MIT 84

RAW 2647 A2 YEE2 IYMES v|EE=E]0L &
F4 Fdoll s A}FY formazan YHEE Hoks MTTE
AE HIHOZE 3 MIT BHHOE SZNUCE ks Ag
AE 3= NZES DMEM BixlolA] 1X10%ells/mlo] YT E
HEBIFL, o] 7 BEE MEHPERES STRKE
FEEE ANolsigch 18A17EQ Bigst 5| MITE &5
7} 100 g/ml o] L E HEISIEL THA] 2417 S0t eI
T} MTT-formazan YHES £Y$F 820 28 ASH(50%
n,n-dimethylformamideS E#sh= 20% SDS &9, pH4.7)&
Hristo 24 83t Formazan® &2 570 nmoll 4%
42 EFECEA ZFACh

5. Western blot

mEmhEsREY HhRFE F&8, Joia LPS (100
ng/ml)7} Ml MEEE &3 tl8 thdeg Edisxs
ghgloll w2t ZRSIIL 50 pge 10% SDS-PAGEZE Bzl ths
transfer solution(20% methanol, 25mM Tris, 192mM glycine,
pH 83)2 ©]&3H nitrocellulose membraneo] 22|18 TS
HAF AlHct v] BolkEg MAS] AdA 5% HIXY skim
milk7} 3% TTBSE 4CollA 2417t o]4} HES] 25HA &
X8kt 1 & TBSE 33 AIABHIL anti-COX-2 antibody (1:
10008 FQBKA 2 AZHEQH A2ol4) BHRAIZ) & EE) Al
A3} horse radish peroxidase7} FAME anti-goat IgG(1 : 100)
g FYUSHL 1 A7 B¢ 4204 8HEA1ZTE Membrane
TTBSE E&35] MAH3IL S48 ECLERHOF WHAIZTE
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6. PGE:2} cytokine &5

LPSE &H31E HX|F RAW 264.7 thALA ZolA] ks
@mRBEIN @HEPERE FE20] PGE:Ypro-inflammatory
cytokines (INF-a, IL-14, IL-6)9] 4§40l m)x]= HEtS ooy
71 95l PGE, TNF-q, IL-18, IL-6 assay kit(R&D System
Inc., Minneopolis, US.A )& 0]&3}0] ELISAY O F HEsIAC.
5, 47HEQ REE(10400 £ g/ml)S HANBIGIIL 6-18A17H%
¢+ LPS(100 ng/ml)E X}23} & R&D SystemollA] &2 2hd
ol #3104 PGE;, TNF-q, IL-14, & IL-6 22 ZX3)9ch

Z219) UBES HolT 3W oly LuHC) o Bk
£ EZUAE ZIYCH A 242 Student's ttest 0| BFTH,

4 3

1. PGE; 444o] olxl= Qg

LPS(100 ng/ml)Z AEIE RAW 264.7 thAl M EOA] e
PREBI HRENE 2529 55 T2 PGE; 440 ]3]
£ YES YolHT) 1 AT MEHhRRS 2529 557}
50 ug/miolA PGE, 4450] R4 UA ZAEIL(p<0.05),
100400 g/mlolAlE BRG] ZAHUOH (p00l), EZHE)
BT} 7184 PGE2 H4o] §XI5] ARSIUCKFg 1), #
HRFEBY AP AFEQ 557} 100 xg/mio)A] PGE2 o)
FYEUA B 1(p<0.05), 100-400 pg/miolA = SAS]
LAEIN O (p<001), FEE9) EE7} S7HES PGE2 44
o ¥M5| ARMEUCE olAlel AT MEARAREC] BHE
S5 Hr} PGE: A4 oi%) B3 L43I8ch

10ug/mL
50,g/mL
25 B2 100.9/mL
200g/mL
2 | E=S 400ug/miL

PGE 2 (ng /ml}

ws - + EE S o+ o+ o+ 4

Bojungikgitang Kagam -bojungikgitang

Fig. 1. Effects of Kagam-bojungikgitang on LPS-induced PGE; pro-
duction in RAW 264.7 macrophages.Cells were Incubated with or without LPS
(100 ng/mb} for -n the presence or absence of Kagam-bojungikgitang or Bojungkg-tang
at ndcated concentratons, PGE; assay was carried out as described in Matenals and
methods *P(0.05 or *p¢001 ndcales s.gnificant differences from the LPS treated group.

2. COX-2 wHlo)) miile Q&

LPS(100 ng/ml)E XZIE RAW 264.7 thAl A ZollA] M
BHIERBL HPRERE FEE 5T WE COX-2 w3
ol mIXlE= B&e Yottt 1 F COX-19 Wi 2 d

TFolA AMER MBHTREREYN BHREE 2229 5T
BARRC] LHGHA UHEAR 2L, inducible COX-29] BL
BRPERES 50 «g/mlolA], BhRFABS 100 4g/mlo)
Al RAY YA @] ZARYI(p<0.05), 200-400 4 g/ml
olA= 27kA] B9 FEE0] FABH SAE] ZaEIoH
(p<0.01), 2289 L7} E7184-E COX-2 44o] X3
Ax = ACHFig. 2).

LPS
¢ 0 10 50 100 200 400 (ug/mi)
Bojungikgitang S . — <+— COX-2
Kagam~bojungikgitang ———— <+— COX-2

— - o — w—a— o 4~ OO~

A G G- o w— 4— Actin

Fig. 2. Effects of Kagam-bojungikgitang on LPS-induced COX-2
expression in RAW 264.7 macrophages. Cells were incubated with or
without LPS {100 ng/ml} for n the presence or absence of Kagam-bojungikgitang or
Bojungkgitang at ndicated concentrations. Western blot analysis was carried oul as

described in Matenals and methods.

3. Pro-inflammatory cytokine 4§40 u|x]& g8k

LPS(100 ng/ml) 2 ANl RAW 264.7 tHAIM| Z ol A fnsia
PREET fPERE FEE9 skl W& TNF-e, IL-18
R IL-6 Yol mXe Feke gotditt. 1 A3t TNF-¢ &
L6 MBAEHRESE 50 rg/mlolA, BHhREFHO] 100 4
g/mlolA 7olg QA wdo] ZAHAL(p<0.05), ST AEH
28 AaFA2Hp<0.01), mEFEFRERC IA A} %
BT (Fig. 3-A, C) IL-189] B2, BhEFKEC] 50 ug/mld]
A, MBGEHRERBEO! 100 pg/mioA] S04 (p<0.05)UA 23
o] ZaElo] HHREREBO NEHELREEBRET I 1) 24
oLl 2t ZEE9] 5571 200 pg/ml o)lAE 1 Gt &
AFSISATH(Fig. 3-B).

4. MEZYE] nAl= I

LPS7} M2)E RAW 2647 A1 A ZolAl MmEwEhREED
BHERE FEEY 5k WE HE YEEES MTT assayH
ol £5to] ZAlRH 21} Fig. 3-DS} Zch ojwigh 2F2o) Hels
A B2 ETZY MEZ YEES 100%2 UIERIS o} LPS A
2l YESS & 0% E AR, MBHTREAED &
RRRE FEES 10400 g/mlo ST E HEIRE W 5Tl
AEHOE MEMEE] obHLt £3] 100 gg/ml9) Lol
AE HZTTH IR HE YEg0] SITEIAT, 0lF 2
o ETE FARBIYLE §H LPSE HelslAl R, ol A=Y
FZES 10400 pg/ml 7hR] M 2U), PBSE Ais iR
T(95-98%) FAIGHA MEZNYEEE Hol 2 Aol A8
MBRHTPRRBI BPREE 2222 AZSYo) glE AS
2151t}
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7VdHEEA7IEY LPS R GEd viZigol g oA A

)

B8 1009/mL
200,g/mL
B3 400,g/mL

o
T

TNF-a ( ng/mi )

Bojungikgitang Kagam -bojungikgitang

B3 10,g/mL
P72 sougimL
B2 100ug/mL
200ug/mL.
= 400ug/mL

-3
o
=3

IL-1B ( pg/mi )}

~
=3
o

Bojungikgitang

200,g/mL

600 F &= 400pg/mL

IL-6 ( pg/ml )

©

10 9/mL
50.g/mL
100,g/mL

E==3 200 g/mL
400,9/mL

o
-3

80

60 |

Viability (%)

a0 [

20 [

o
LPs

+

¥ F ¥
Ralunniknitana

¥+ F ¥ ¥
Kanam =hniunaikaltana

Fig. 3. Effects of Kagam-bojungikgitang on LPS-induced cytokine
production and cytotoxicity in RAW 264.7 macrophages. Cels were
ncubated wth or wthout 100 ng/mi LPS for 6h (TNF-a and iL6), 12h (L-18 ), and
24h (cytotoxckty) 'n the presence or absence of Kagam-bojungkgtang or Bojungkg-
tang at ndcated concentratons. The productons of TNF-a (A), IL-18 (B) and IL-6
(C) and the cell vablly (D) n the macrophages were determned as descrbed n
Materals and methods. Each column represents the mean = SD. from three
ndepe-ndent exper ments. *P<005 or *p<001 ndcates sgnfcant diferences from the
LPS treated group
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27 g3 S0l 95| A7F=EIL Ak 55| Tokura E(1998)2
CIERY mRAUE o #HRFRES NEHoZE FTEA
B 23} Thl cytokine®] tiEHQ] IFN-y 2| 4 40] thx 7ol ]
3 XS] BSIIERNCH, NEE IFN-y E Fojgh Ao B
Tt 294 UA IFN-7 9 Mg 71417, olEuY ml2agn
22 ey A X Fol EQ5 888 + US Aozt
Bagh vl Itk 22 ARES QRS (Artemisia capillaris) O 2
BE} scoparoned} W &(Artemisia feddei) 52) scopoletin® EE)
5100 PGE;& HI 3} nitric oxide(NO), TNF- o, IL-1 8, IL-69] 4
43} inducible nitric oxide synthase(iNOS) & COX-29) wi5g
ARsle ENE LHslL 1 ANES 2udh Q1. 83
(Scutellaria baicalenesis) 72 baicaling T4} 2 acetaminophen
o FUE UEHE B3Ik Hold 171 2L B udh
B} ATk, 3 HhRRE 252 JUHE 0|85 12 -
Zietol Q3 718N FEEE P TS EZXX 3 & U3
3l 0] F2EEG oI35l LPSQ} IFN-y M LPSTIOE &4
31 HAIF RAW 2647 iAol A BHlEE 9F iER
9 Ygdl niXis S ZAKBE Z3 g5 WAER S 5
oF oAIsid HuscH.

olgl 2ol MAE2 71EY Matdct 2483 FHE HMME
2EGIIAL AB7A 73 ZAES HHOE HPREE T
HUEE Sulst A|SE AAHSHL 3IXD 828 7msid
BRPEFRES ARl SZ1Xsl 1 £&E0] LPSE A}
=¥ ZAF RAW 2647 thAl A ZolA] Y45H= FEH mAg
Ag JHSle SHE ZARBIKLL E5UHS S sl Has
Zol 93 VR OZ Yollh YY) WRIBOITE. B E
7t Al HlolE A B€ ZES n|dE 2 49 o]BE E 9
REd L&%d, HAMZr @485 1, 33e HAAE
oAl HERISO] 0lo] B= W QIAIES BulH Eo2H
GBS AU, AEN nINBAEE PGES TNE-
a,IL-18 ¥ IL-6 53} 22 pro-inflammatory cytokineo] & &t
A Utk Cyclooxygenase(COX)&= acidojl| A
prostanoid 2 MBI 715 E4AT Led&i =6, COX-13F COX-20)
A& eHEE H2AU9 prostancide- WA FAtE FXdl BQ
SHATRE THe9] prostanoide= NOSL HIs:51A HEYIEE 7148
AT LRt wehd 2 A7elkE  Cox29 wae
immunoblot BHAZ FARBINCE 1 1 mBHTSEREN
#mhERE FEE9 skt E71E4E PGE:Q 441 COX-2
o wdslo] EASHA ZAEE #e 7 £ JACHFig 1). 018
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ABIFERJACE S MEARRRET BHRRE 2220
pro-inflammatory cytokineQ] 484Joj} )il HEE YolH7) 9
A EXF RAW 2647 TIAIMZE MO E o 7IA The
SEE REEE 4 T AEld & LPSE 6-18417} A36
HHUHOZ W&EE TNF-a, [L-148 X [L-69 SEE ELISAHO
Z FE0I¥Th 1 A3 Fig. 2004 UeRd B9} Zol e
BN GhERE FEEY 557} E7V84E 0]F cytokine
o] 4ol X5 ZAFASE BIE 4 AJYCh

2 A e X 5ol HEE 5 UL MZS thate) 9or
SaM e d77t gl EE D e, 6 HEES o)
Y22 1 A7/ 281 Yot F, HEE 72 flavonoid A
& genistin, bacalin, wogonin 52 pro-inflammatory cytokine,
NO % COX-28} Z& €5 m/IER e JHATIE F37t Y=
AOE deir UTH. MRS oln) QX4 T e 2algh
coumarinA|E 9] scopoletin THI3}pIE0] PZ mNEZRQ) NO
2 A5 Zarcks ARlg B v o

= 7T IREPREE AR ERE 228 JIRY &
E£2Z0] HE0E30] e £Q¢ WS PGERY ozl
INF-¢, IL-18 & IL-6 §3 22 pro-inflammatory cytokineS 7}
oAl ARk ZE ATt Rl IEETERES it
BEREBT 20| gEE XNFAHE 8 4+ US RolEt AR
IV 2OT mEEhREREY ARidn dEEHE HaEA)
Z 3 SEHENAM HSH YA ERlsiore BeAo) k.

2 &

2 7ol 283 KHPRERES HHREFE NYe g
2% A5 suke il sRIND 858 7|8l 1 SRl
A2, HE, B8, B R HE, O, &% S22 x40 &
7IES NLRQ JPRFBY YHS AHE nlmd) AsiA
nEHTRRAEL #PEREY 718Y FEEE ol83ld LPS
2 A= 4A1F7 RAW 2647 thAMZE thi O 2 PGE, TNF-
a, IL-18 B IL-6 59 Y87 COX-29) ZHE FARBIACE

1 B3} PGEy TNF-¢, IL-6 48 Ax = MRmHHR
550l HPRRE BT L4010 ol21 8 Ak MmES R
55 FE20 B85 AWE ZES NS LB U2l §
W AEe HEHTFL HPS E5E MAE Yo BAEY
HAHEY XE £8E & + U Rol2 AEeh

A}

Lo
il

2 @dFe BHEARY "R ¥ SA7IH7 MU o
F70ekAI (01-PJ4-PG4-01VNO1-0325) 7 20023 5 QA Brhshn 7
H] |7l XjLoll 98 +aEAS.
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