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Abstract

Bojungikgitang Inhibits LPS Plus Interferon- y -induced
Inflammatory Mediators in RAW 264.7 Macrophages

Jang Seon II, Kim HyungJin, Kim Young-jun, Pae Hyun-Ock”,

Chung Hun-Taeg, Yun Yong-Gab, Jeong Ok-Sam” and Kim Youn-Chul
Immunopia Research Laboratory of Molecular and Cellular Immunology, Iksan 570-749, Korea,

1)Medical Resources Research Center, Wonkwang University, Iksan 570-749, Korea,
2)College of Pharmacy, Wonkwang University, Tksan 570-749, Korea

Bojungikgitang is the water extracts prepared from Ginseng Radix, Astragali Radix,
Angelicae gigantis Radix, Astractylodis Rhizoma alba, Aurantii nobilis Pericarpium,
Glycyrrhizae Radix, Bupleuri Radix, Cimicifugae Rhizoma, which has been used for
the treatment of indigestion, and immunological disease in oriental countries. In this
study, the effects of Bojungikgitang en the productions of nitiric oxide (NO) and
prostaglandin E, (PGE:), and the expression of inducible nitric oxide synthase (iNOS)
and cyclooxygenase-2 (COX-2) were examined using RAW 264.7 macrophages
activated with interferon-y (IFN-y) plus lipopolysaccharide (LPS). Bojungikgitang
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(10-400 xg/ml) per se had no cytotoxic effect in unstimulated macrophages, but this
compound dose-dependently reduced the release of NO and PGE:; caused by
stimulation of LPS/IFN-y. The levels of iNOS and COX-2 protein were markedly
suppressed by the treatment with Bojungikgitang in a concentration dependent

manner. Moreover, Bojungikgitang also attenuated the production of tumor necrosis

factor (TNF)-@, interleukin

(ILy18 and IL-6 in LPS-stimulated RAW 264.7

macrophages. These results suggest that Bojungikgitang decreases the NO and PGE;
production in macrophages by inhibiting iNOS and COX-2 expression and these
properties may contribute to the anti-inflammatory activity of Bojungikgitang.
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DMEM3 fetal bovine serum(FBS)&
Gibco/BRL(Grand Island.NY. U.S.A)oA

3-[4,5-dimethylthiazol-2-L]-2,5~dephenylte
trazolium  bromide(MTT), trypan blue,
DAPI®} propidium iodide(PD)2 Sigma
Chemical(St. Louis, MO, US.A)dA +¢
89 vt Anti-INOSE Santa Curz(Califonia,
U.S.A)eIA A3kt Anti-COX-2%&
BD bioscience(Califonia, U.S.A)olA 4
39k, £33 TNF-e, IL-18, IL-6 2
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Aok Crude drug name Compositional amount (g)

Sy Ginseng Radix 6.0

7] Astragali Radix 8.0

2 Angelicae gigantis Radix 6.0

W Astractylodis Rhizoma alba 6.0

X 3 Aurantii nobilis Pericarpium 6.0

x Glycyrrhizae Radix 2.0

Al & Bupleuri Radix 2.0

s Cimicifugae Rhizoma 2.0

Total amounts

38.0
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3. RAW 264.7 M Z 2| uff &f
WhREE FEEC 93N A4
o] Aol mXE JFE Fotr7] st
AxF A A E RAW 2647 AH8-314
tt. RAW 2647 M ¥+ American Tissue
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6. Western blot

Whha%E 553 LPS (10 ng/ml) +
I[FN-7 (10 U/mD Hgd HMEE &|F
g 9dg Ed=xs iR me 3
BT 50 g 10% SDS-PAGEZ 27
3 th& transfer solution(20% methanol,
25mM Tris, 192mM glycine, pH 83)2 ©|
48] nitrocellulose membraned| #2¥ @

WA AAL A A ¥ Soldr&& A|A
7} fsiA 5% ®lA skim milk7t €
TTBSZE 4T A 2)‘]7]' ol 2E3 E£E
HA wAElge. 1 & TBSE 33 A& st
31 anti-INOS antibody (1@ 1,0000 %=
anti-COX-2 antibody (1: 100008 FY3}
o] 2 AIZEEQE A2dA vEAIZ I FH 3]
A& horse radish peroxidase’} H2H&
anti-goat IgG(l : 100)& st 1 At
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7. PGE22} cytokine &3
LPSZ #&Asd HXF RAW 2647 W

AMEANN HWhERE FEE° PGE:%
pro-inflammatory  cytokines (TNF-a,

IL-18, IL-6)8) A mixs 4Fge &
olvr] $3kd PGE; TNF-e, IL-15,
IL-6 assay kit(R&D System Inc,
Minneopolis, U.S.A)& o]&3le] ELISAWY
o2 AHFP F 2ALFA FEFE
(10-400 pg/mhg AALSL 6-18A2s
¢+ LPS(100 ng/mhHE A=3 F R&D
Systemell X AFE gl F3t PGE
TNF-o, IL-18, 2 IL-6 5 &A 34t
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Z}zhol A EL Hojx 3 o] AFPH
o Aies HPFEEEAE FFHH
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. z2 =

1. NOMA 2 INOS o] ojx|= H&
B dA3s LPSe IFN-7y7F A
RAW 2647 WA XA WHPhERE F
5 Aot Wz
gL dolrgitt I ZAY WHHARKE =
259 =T 50 pg/midiA NO 44l
FAd QA BAE AT (p<0.05), 100-400
g/mlelAdE dA3] Z2aH 08 (p<0.01),
E3] 400 pg/mle) FENE NO 44 o

L e o}

VB dolrsith 1 AT MhARE 332

AAZ Gz N°MMA 227 H%sHA
Z2EE ¢ 4 AU 9N #HFERE
F2E9 &7t F71E4E NO Ao &
A8 AAHUHFg 1-A). E3  LPS9)
IFN- 7 7} A2)" RAW 2647 A& A E)A
iNOS9] &g AN 23 NO A3 A
¢t ol WPRREY Tt FHESFE
iNOS @do] @A 38 A= AchFig. 1-B).

2. PGE: 44 3 COX-2 &siof o]

e os
Ae A

LPSs}t IFN-7 %& LPS @522 A3
d RAW 2647 WA AT WHaRs F
59 FZo W& PGE: 44 ¥ COX-2
HH vlXe FFE dotrgitt, 1 A
HWHEKE T2 ¥%7F 100 xg/midl
A PGE: Aol FAAUA ZAHUARL
(p<0.05), 200-400 pg/mldlAd= VA3
AHJ oW (p<00l), FE2EY =7 F7t
g% PGE: Aol A3 JAHUD
(Fig. 2-A). =% LPS¢ IFN-7 7} Hgd
RAW 2647 A A XoA COX-29 o2&
ZALg A3 PGE; B4 AAlel Zo] fifith
BRES =7t F/HESTE COX-2 23
o] EA3f A =N H(Fig: 2-B).
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Fig. 1. Effects of Bojungikgitang on IFN-y /LPS-induced NO production and
iNOS expression in RAW 264.7 macrophages. Cells were incubated

with or

without IFN-7 (10 U/ml) plus LPS (100 ng/ml) for 18h

(NO) or 6h (iNOS) in the presence or absence of scoparone at
indicated concentrations. Nitrite accumulation production (A) and
iNOS expression (B) in the culture medium or cells were determined
as described in Materials and methods. Each column represents the

mean =

S.D. from three independent experiments. P<0.05 or ~p<0.01

indicates significant differences from the IFN- o /LPS treated group.
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Fig. 2. Effects of scoparone on IFN-y /LPS-induced PGE; production (A) and
COX-2 expression (B) in RAW 2647 macrophages. Cells were
incubated with or without IFN-y (10 U/ml) plus LPS (100 ng/ml)
for in the presence or absence of scoparone at indicated
concentrations. Western blot analysis was carried out as described in
Materials and methods. 'P<0.05 or ~p<0.01 indicates significant
differences from the IFN-y /LPS treated group.
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Fig. 3. Effects of Bojungikgitang on LPS-induced cytokine production and on

IFN-7y /LPS induced cytotoxicity in RAW 264.7 macrophages. Cells
were incubated with or without 100 ng/ml LPS for éh (TNF-¢ and
IL-6) or 12h (IL-18) or 10 U/ml IFN-y plus 100 ng/ml LPS for 24h
(cytotoxickity) in the presence or absence of scoparone at indicated
concentrations. The productions of TNF-a (A), IL-13 (B) and IL-6
(C) and the cell viability (D) in the macrophages were determined as
described in Materials and methods. Each column represents the
mean t S.D. from three independent experiments. *P<0.05 or ~p<0.01

indicates significant differences from the IFN-y /LPS treated group.
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