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Wild Ginseng Exerts Anti-inflammatory Effects
via NF-xB inactivation in RAW 264.7 Cells
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Inducible nitric oxide synthase (INOS) and cyclooxygenase (COX)-2 are important inflammatory mediators that
have been implicated in pathogenesis of inflammation and certain types of human cancers. The present study was
designed in order to determine whether Wild ginseng (Panax ginseng C. A. Mayer) could modulate IxB-kinase (IKK),
iINOS and COX-2 gene expression and its immune responses in RAW 264.7 macrophages stimulated with
lipopolysaccharide (LPS, 1 wgfmé). Wild ginseng extract dose-dependantly (0.5 - 2 mg/mf) decreased the LPS-induced
IKK, iNOS and COX-2 mRNA expression and its immune responses. Moreover, it inhibited nuclear factor (NF)-xB
immune response by LPS. These data be likely to indicate that Wild ginseng may acts as inflammatory regulator and
may be possible to develope a useful agent for inflammatory diseases.
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T Aol AAEOE M= I Y= it
58 R A5HY lipopolysaccharide (LPS)E
AF=E RAW 264.7 THAIA| 2041 9] IkB kinase (IKK), iNOS &
cyclooxygenase (COX)-2 mRNA 2§0] TiX]l= FES RT-PCR
HoZ EFSIGC et ARSI WHE Edlel NF-KB
p65, iNOS 1213 COX-2 ol njAls F&e #E5 {79
¢t Z3E Hishk= Hioloh

o
3 e
?; oM

'

AE % By

b

1. AEZFe} A Zefek

Aol ALESH PIRA9 RAW 2647 tAMEE Korean
Cell Line Bank (KCLB; Korea)ollA] F38Ict MZ= 37C,
5% CO; incubatoroll4] 10% Fetal Bovine Serum (FBS; Sigma,
USA)7} €32 Dulbecco’s modified Bagle’s medium (DMEM,
USA)E AHZSl] sidaldich QEUXE P&l 24AE 100
unit/mé penicillin, 100 ygg/m¢ streptomycin (Gibco/BRL, USA)
£ BUIBIIC A EE 8439 80% FE A%k u) PBSE
AIF, Ah GBI iR = 28dvict wEslia FIC.

N
o

elibt 222 XY B

AR AEE A8 gFA) E7129 Aol M SH oF 10
ohd 9] ki 350 g& SF4= 500 moll ¥ 317 Bt A
Bt ZENT TIA] 3AITH AESE RESE 9IS Hol JaSiIgiet. ot
Bt ZEMEG rotary evaporatorE ©)8510) 50 MLE 7t - 550
3 =7 7AX5I0] 3660 g (FE 1046%)2) AE RZS2g ATk

4. IKK, iNOS % COX-2 mRNA g8 &5

NF-xB &80 #dke KK, §EHAQ! iNOSS COX-29)
mRNA 28 g RAKY] o] GHAETEaEATHRISY
(Reverse Transcriptase-Polymerase Chain Reaction, RT-PCR)&

AUAIBIATE

Table 1. The primer for IKK, COX-2, iINOS and B-actin mRNA

Primer Primer sequences Pr(%%‘;m tl)?éle(Dsf

sense 5 CCA CCC AGT TCC ACA AGT CT 3 30 b
antisense 5" CCT CCA CTG CGA ATA GCT TC &

Coxp  Sense 5-TCTCCAACCTCTCCTACTACS 624 35
antisense 5-GCAGGTAGTCTTCGTTCACT-3

sense 5-AGACTGGATTTGGCTGGTCCCTCC3 527 30

NOS ™ ntisense  5-AGAACTGAGGGTACATGCTGGAGCC-3

sense 5-GGAGAAGATCTGGCACCACACC-3 840 3

Ba0N anisense_5-CCTGCTIGCTGATCCACATCTGOTGGS)

Abbreviation: KK, 1B kinase: COX-2, cyclooxygenase-2; INOS, inducible nitric oxide synthase,

o
P

LPSZ NF-kB 84 & L8 U2 2441715 vkt
3t RNAE trizol reagent (Sigma)E AMSdK] FESIAL
UV-spectrophotometer (Shimadzu, Japan)Z =29 558 &3
BIATE RT-PCR kit (Premega, USA)E 01&310] (DNAE &4
3 & KK iNOS primerZ PCR machine®Z BHAMITE
(Table 1). PCR 4HE-2 1-2% agarose geld}oil4] H7] ¥E531d
relative intensityZ S&3I5Ct 69 RT-PCRE BEH g H7}
3171 9151 internal standardQ] beta-actin® 5Z& SAlof] 4A]
B13rt. mRNA 2319 relative intensity'™ Optimas 5.2 (Optima,
USA)E 0188 G214 (image analysis)S Eo 8] ZL3INTE

ol

o IE
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Gl

3 5x10° cells/wellS coating slidedl] plating
GHIL 12413t Zoll LPS 1 pg/mbE 24171 A5l gEREE &
T8t & it FEE lng/mlS BUI8M] 24417 S¢F i
SIATh BlFSt RAW 264.7 HAIMIEE 10% NBFoll 10827}
514r}. Proteinase K (20 ug/ml, DAKO, USA)o| 582 &Ql
proteolysisE AAISIL Bold wWalEsE AAEI6)
blocking serum?] 10% normal goat serumo|A] 1217} E¢t gt
SAFcr. 2812 1A X9 mouse anti-NFxB p65 (1:100,
Santa Cruz Biotec, USA)?} mouse anti-INOS (1:100, Santa Cruz
Biotec.), mouse anti-COX-2 (1:100, Santa Cruz Biotec.)oll 4C
humidified chamberoj]lA 72417} St BFEAIZATE 17 Th2 2
A EAQl biotinylated goat anti-mouse IgG (1:100, DAKO)of|
20X 24AFECH link B3I, T THS avidin biotin
complex (ABC) kit (Vector Lab, USA)oll 1AI7FS0F A 20j4] b
Sk 0.05% 3,3-diaminobenzidine (DAB; Sigma)¥} 0.01%
HClo] ZEF 0.05M tris-HCl SSEY (pH 7.4)004] 407
%, hematoxylin® Z thE HH3IATt
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1. A= ZEE9 IKK mRNA 25 o NF-KB 24 oA

i) ZEEL RAW 2647 thAIMZolA] LPS A Z]ol
93t IKK mRNA ©HE ZAaRIZTE & 05mg/meolA] 45+
0.023%, 1mg/miollAl 11.8£0.02%, 1.5mg/méollA] 26.5+0.012% 1)
I 2.0mg/meollA 60.0:0.017% 2 FASHA 5% A& ZA4E B
Art (Fig. 1-A). IR ASISHE Zak g3}, LPS AElzolA9l
NF-kB p65 QS22 &r18Iet], F2 2 FHI 3 o
Al 28 Y vlEE BYrh oldl vl Aikd
ng/mé K] A] NF-kB p65 FHUISS ZH4A81 om,
olA] 2 BEE 4 YUT (Fig. 1-B).
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2. Fx]4h ZEES] INOS mRNA a3 44 oA

LPS M| & x4t FEEQ AlE RAW 264.7 ThAIA)
ZolAl INOS mRNA WHE ZADAHEH, 05 mg/mlolA]
6.7£0.02%, 1.0 mg/mollA] 8.6£0.04%, 1.5 mg/méoll 4] 24+0.02% 1
213 2 mg/moA] 254+0.03% 2 BT 9EH ZAHE HA¥Tt
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Fig. 1. Wild Ginseng (WG) Inhibits lipopolysaccharide (LPS)-induced
IxB kinase (IKK) mRNA expression and immune reaction for nuclear
factor (NF)-kB activation in RAW 264.7 macrophages. A. Inhibition of IKK
MANA  expression. The LPS-nduced KK mRNA expression were dose-dependantly
decreased by WG treatment. B. Morphological changes in immune reaction for NF-kB ps8.

X1000. %, p<0.05 compared with LPS.
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Fig. 2. WG inhibits LPS-induced inducible nitric oxide synthase
(INOS) mRNA expression and immune reaction for iINOS in RAW
264.7 macrophages. A inhibiion of INOS MANA expression. WG inhibits
LPS-induced iNOS mRNA expression in dose-dependant manner. B. Morphological changes

in immune reaction for iINOS. x1000.

LPS

3. XK} ZEE29 COX-2 mRNA 23m 44 oA

AR REE2 LIPS} AEIE RAW 2647 AZo)49)
COX-2 mRNA ¥8E sk JEFOZ AN & 05 ng/
meNA 1.640.01%, 1 mg/meolA] 15.8:0.04%, 1.5 me/mlolA]
25.9+0.03%, 2 mg/mboll Al 77.6£0.03% 2 28t ZAE LIERAR
Tt (Fig. 3-A). 3 HABIEHE FEoXE LPS Az)o] 28 Al
233 WNFHAQ COX2 PINISS AuiH ZEE 1.0

Olob
Hu

oA &

E3] Al

B

ng/mt Mol sl VA5 2Ll on 2y

HEE + ANt (Fig. 3-B).
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Fig. 3. WG Inhibits LPS-induced COX-2 mRNA expression and
immune reaction for COX-2 in RAW 264.7 macrophages. A Inhibition
of COX-2 mRNA expression. The PSinduced COX-2 mMRNA expression were
dose-dependantly decreased with WG. B. Morphological changes in immune reaction for

COX-2. x1000.
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Zhe)21410) NF-xB HAIE

E HREAMEY thAZE 236 o] AMxzoi wdEe
COX-2= HARIXIS} mitogenol|A] FEEIL prostaglading 2
BB FUIEIAYN #EY, Crohn's disease, HYY tHEY,
helicobacter pylori & 91¢ & T GSZ gLl EIRIY0)
BT LPSoll A HAME A COX-2 FHAL W
2 S7HKIZeH ol FHi FEEY Agld gl 5%
QEF O F ZaBIACt Loyt WY &ﬂ He Bl AT LPS
o Q& FEF COX-29] ulFge Zollxg) FHukso]
Axs] dage Selg & ABT

SHel HAIQIAL NF-kBE: p50 subunit family (p50, p52)S}
p65 subunit family (p65, c-Rel, RelB)?] homodimer L&
heterodimer® T4¥ . NF-kBe= H4 2E16)A] L inhibitor?!
IkB TR E] (IkBa, IkBB, IkBy, IkBe, Bo3)E Aglst B84 3}
AENE Az Exigict. I#Lt cytokine (o, TNF-q, IL-1),
bacterial/viral infection (¢l], LPS, dsRNA), stress (¢dl, ROS, UV,
adriamycin, BAMX1)SS) TIeFSH Al=toll Q18] ERK1/2 (pd2/44),
p38 mitogen-activated (MAPK),
phosphatidylinositiol 3-kinase (PI3K)/AKT pathwaye &l
NF-kBS FAMFE7} YolLb=tl®?, kB T o] 91413} o]
BHEHOEA FEI¥ NFEkBE #OZE S0yt 35 {FAAK
NF-kB Z g2 9 (consensus sequence: 5-GGGPuNNPyPyCC-3')
ol Z¢ldkd INOSS COX-28 ZEIsh= B2 €5 cytokinesS)

protein kinase

IkBS| Q12}3h= kB kinaseZ Q47! IKK (IKKa, B)oll &80
oA Hed, KKae 7] eheizloliA olfu) 249 &
ol BAsIu®®, IKKBE EESEH20IL} anti-apoptotic S-AA}

walo] BoIsks HOR YA UT¥. ol Lo Ko IIg
NF-KB 249 ZES wi, HAuS 59 84 Jal7I500E
95T @54 28, ¢, SUFE S 98 PSP
BAT WHS WAV} U AOE LEA Tk WA Bl
# 0] NF-kBQ SH3I1E AEsIH B34 - UxA 23] upy

oLt g AAE 4 Jo YekE AW FHOF FEL
Ak ol 71&sl AZol=

officinalis®,

Curcuma longa®™, Rosmarinus
Cudrania tricuspidata®, Cyperus rotundus™,
Melia azedarachsz) japonica™,  Scrophularia
buergeriana™ & HEEE BB NF«B &4 =& ¥ NO Adh
€ 8 g8x 1 FA ol et A77F J-EIL T

B d§lofA] LPS MElE RAW 2647 A ZojA19) KK Fd
S 72 2P, NF-kB p652] HHAXA|SISHE Tl
213 3 WRlA Aot FEYE Hol NFkB &40l &
1 B9 g9 AHF UERdth I8iu ZHdd &
2l LPsoll 93] &7 KK delg sk JEHoR
, NF-kB p659] HEZA3I5ME AT 8ldta) 8
JutES WASH Aozt olBieh IKK Za
gt 7T AAIZ OloJA NF-kBE E8d HJHZ &

ook 2 NF-kBY E&4 8ol gal iNOS <}
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E38 RAW 2647 A ZolAY) S gt

olae] AMFRE] AL LPSY AFol 95l fi%
H Raw 2647 A Z9 IKK, iNOS H COX2 fHA &g 7
A ZarFe aUE #old ¢ ALt volrt U2 A SISt
& BT LPsoll I8 ¥ NF-kBS &8 %A, iNOS 3
COX-29)] tFEHE A TRAQ) LAHNSE FRE] A
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HEXOF Atk
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cox291 AR el He a;aa &ul
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O] LPSE AF5E RAW 264.7 A Zol|A19] HEHA cytokine
o2 ZEs ot
LPsg] Aelol oaf 7FEE IKKY 748
NF-kB &d& AHHATE. ”H*H‘:‘
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