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Effects of Haedokgumhwa—san Water Extracts on LPS—induced Inflammatory Response
in Macrophage

Jae—Soo LIM", Ok—Hwa KANG®, Yun—Soo SEO, Dong—Yeul KWON'

Department of Oriental Pharmacy, College of Pharmacy and Wonkwang—Oriental Medicines Research Institute,
Wonkwang University, 344—2 Sinyong—dong, Iksan, Chonbuk 54538, Republic of Korea

ABSTRACT

Objectives : The Haedokgumhwa—san water extract (HDKHS) is used in Korea, Japan and China as a
traditional therapeutic agent to cure an infectious disease. But its study is not enough. Therefore, the present
study focused on the elucidation of HDKHS to investigate the anti—inflammatory effects and to established the
possible mechanisms involved in its action on LPS—stimulated immune response in murine macrophages.
Methods : Inflammatory status was induced by LPS and measured by increasement of inflammatory mediators,
LPS induced secretions of NO and PGE; in RAW 264.7 cells were measured using griess reagent and
enzyme—linked immunosorbent assay (ELISA) kit respectively. production of IL—6 was examined using ELISA kit
and expression of IL—-6 mRNA was measured by RT—PCR method. To investigate the effects of HDKHS on
inflammatory mediators, such as iNOS, COX-2 and MAPKs, western blot and RT—PCR were performed.

Results : HDKHS significantly reduced production of NO and PGEs; which were induced by LPS. Also, activation
of IL—6 was reduced both protein and mRNA levels, The expressions of inflammatory mediator include iNOS
and COX—2 were decreased by pretreatment with HDKHS, futhermore The result showed HDKHS down—regulate
the LPS induced phosphorylation of ERK 1/2, one of the MAPK family, which is considered as a main regulator
of transmission from pathogens to nucleus of immune cells,

Conclusions : Our results suggest that the anti—inflammatory properties of HDKHS may stem from the
inhibition of pro—inflammatory mediators via suppression of initiation of inflammatory response by inhibiting
MAPKSs signaling pathways.

Key words : Haedokgumhwa—san, Anti—inflammatory activity, Macrophages, Mitogen—activated protein kinases (MAPKs)
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s BN dAFS I F4Y SAS BYS
HE, JH, A K ST BAVE A TEM - M, oA &
F7F AW &o] mREW #imo] LA L£dstx| Eatn
&aekx] Zabd MRt o2 wet BakA ko, Aot ot
& 9% 4 gloma #io] U, A $ho] WA grobA #t
o] 9k flAe] FEMEIT. Alkel BHEW (LEc
T 3t HRet RS BES 9359 714 ANk itk
3 g3 U 9 guspge dHos #ere A4S
AT Qem #Eme] &4 7HH (piEn 1 &40 §A
e o 5 Aot jEmelT HTEo] Ao = AL W,
= ool o3 HmESo] Aol YHe R 24S U
Ehdith, ol igsido]l kigel B2 R Mol gsHA =l
Aul e S4B AfEO) T} mBo] Ao Yol A
o7 22 gugo] BA jige I ok Aoz B 4 9l
< Rolth, gemols fEET HE JHSO T3 Hu, F2 K
#o] AYste] W71 FpEa A mo] st =ol fume] =
YL Aoz o Heme] 2L T Yot T
ML B EENA T St BE & mES k9 A
AL 7ML st Egel SutEo] el k, &, #
#HO £4L AR FF PR RS BN U=
Heukg oz o|AL d&7 1 o]l SARES & 4 gth
EF AL, KRR R 5ol A&EHW oz 27 o8 bk
ato] ppkE A ZgEte] QAo fEE T AmelA Fob,

fEATEHS YR @9 Ut kfhEe] A
Auro @ TPHRLE,  19% FlOlA FH EL#S B3t
I 520l Qlu THEEE, AW 48F AEW swkk
& BmAClA s S BIFS ety =o] Yt m
OIS W - 7 28 W Al - SEE - RIS
7b 1o e A wo] ki, e Hiel Tt ol
A wwmEg’e ) #ae] AR 4 ok B [
g, BRS Al 7HA B9 AttEE A" Aol =Hmldl
—y) ol AbgRITh EEmmEsT Ao oulzt g
A= Aol fREATERS AEHoR Mt 2 HEo
2 Q% d24 Al AMgHoe Aoz FE2THL T}
A3 Q& Ao=Z GAEXR|TE o}& Methicillin—Resistant
Staphylococcus aureus (MRSA)®| tdt sFFauto] thisfA]
ot Busl wHolgle ®m0 mEsdeso] FAZET 1)
i3t 7149 A7} m|EE AAolrt,

waEkA ol oA LPSE AE|$t RAW 264.7 cells
& olgsle] Mg FAE BAL AZen 1 VHEe
b=

Az 2Py
1. A&

1) AlSf

A=FHho 2 A3 LPS (£ coli lipoplysaccaride), Al
uljoFo] AREEE RPMI-1640 8iR|€} Penicillin—Streptomycin,
Bovine Serum Albumin (BSA)=Sigma—Aldrich (St Louis,
MO, USA)ZXE J¢8tgal, Fetal bovine serum (FBS)
+= Hyclone (New zealand) A& FU3)] AR =3

vjeF ZHolEet A7 100m HEPAE WIA (Nunc,
Inc, USA)ZHE FUste] ARgstatt, Alx 54 SHlA
Hast CellTiter 96° AQueous One Solution Cell Proliferation
Assay (MTS)+= Promega (Madison, Wisconsin, USA)o||A]
T3ttt PGE: EIA kit @} IL—6 ELISA kit R&DA|A
g2 (MN, USA)ZEE F1YUstach Western blot A& oA
I3t Protein Extraction Solution& iNtRON Biotechnology
(Gyeonggi—do, Korea)ollA] FU3F%aL, Ponceau S solution
2 Sigma (St. Louis, Mo, USA), EzReprobe2 ATTO
(Tokyo, Japan)ellA F43tAct, COX-2, iNOS, p—actin,
MAPKs (ERK, JNK, p38), ©UAZ 34 L peroxidase—
conjugated® secondary antibody+= Santa Cruz Biotechnology
(CA, USA)IA FY3tATh. PCRAFENA AMEE Easy
Blue total RNA Extraction kit+= iNtRON Biotechnology
(Gyeonggi—do, Korea), Reverse Transcription kit +=
Giagen (Valencia, CA, USA), Sensi 2 X PCR premix<2
Lugen, Gel red, 6 X loading buffer= Dynebio (Gyeonggi—
do, Korea), Primer+ Bioneer (Daejeon, Korea)ollA +¢
o AMgsHeC

2) Primer Z=H|

RT-PCRE 93l 98 719 primerE ARSIt Primer
o] FAL table 13} Zth

Table 1. Primer sequences for RT—PCR

cDNA Primer sequence
iNOS forward 5'—=CATGTTCTCTGGGAAATCGTGG—3'
reverse 5'—=AACGCACTAGGTTTGCCGAGTA-3'

COX-2 forward 5'-CACTCAGTTTGTTGAGTCATTC-3'
reverse 5'-GATTAGTACTGTAGGGTTAATG—-3'
IL-6 forward 5'-CATGTTCTCTGGGAAATCGTGG—3'
reverse 5'-AACGCACTAGGTTTGCCGAGTA-3'
B—actin forward 5'-ATGAAGATCCTGACCGAGCGT-3'
reverse 5'-AACGCAGCTCAGTAACAGTCCG-3'
2. ¥y

1) Al2o| Z=X|gH

fREaTtk B 322 (HDKHS)S ()WAIsBA 74
oF EE, EM, &S Ak, FSEE RRES 3% SR
(100g/L)E 2A1ZF 87 FEsto] FH|eich. 1 FE2ES
0.45 um filter paper® o3} & rotary evaporatory (EYEIA,
JAPAN)E ¢ 55 & 2 Axsgom, 2.8g0] dojA
4o RIS FEAR H FEEL A Ystd
Q1A 2194 (phosphate—buffered saline, PBS)o] &3
sttH(Table 2).

Table 2. The composite of Haeadokgumhwa—san

Herb name Parmacognostic name Weight (g)
HoE Coptidis Rhizoma 8
sl Phellodendri Cortex 8
W Scutellariae Radix 4
EN Atractylodis Rhizoma Alba 4

FREGEE Paeoniae Radix Rubra 4
AR Poria Sclerotium 4




=Tt EFEEC] LPSE F=8 HAAZY gFuksel HX

2) M= HHRE

H Ao AMEE A|EZ2] murine macrophage cell line,
RAW 264.7 A|Ze= 3= AZF 2Po2HE Adste] A}
23519t} (Korea Research Institute of Bioscience and
Biotechnology American Tissue Culture Collection), T
AAzE A 9 FAAZRA 100 U/mLe FHUdAD
100 ug/mLe] streptomycing H7}st 10% S 7] Lo}
¥4 (heat inactivated FBS)S 715 €43t RPMI 1640
HiX]oll A 5% CO298l &3 th7], 37CY 2E=XZo=E ujgst
Frk ol W ARESH FBSE ARESE] A 56TolA 3087
heat—inactivation A|# ARESIFTE

3) Alz9el Xz|

100mm culture disho] &5 AHEZES cell scrapers
olgsle] MEE o|gAZl F, hemocytometerE ©|-&3}
NZSE At o & Ao wet dA 52 3
A% & well-plateo] §Fsto] vttt HDKHSS 242}
PBSo|| €347 & HFIA 2447 Fof] RAW 264.7 AHIE
TS uieRet At iR, LPSE A=3 iz, LPSet
ABE FEEE A A AFELe 2 BRI

4) MTS A

RAW 264.7 AZ (5x10" cells/mL)E 96-well culture
plateoll RPMI 16408219} &7 100 uL2 £33 7 a1524t
jeFel o, HDKHS (50, 100, 250 # 500 ug/mL)& 2
ZF Aol 24417 BT, 2 wellel 5 mg/mL §=9
MTS &HE 20 uL & ¥ 5 2X7F Bt vigsiA 2
HHS-S f&dte] WA TS microplate readerg ©]-8314
490 nmellAl  FFES  ESAsIeH,  AEEA (el
toxicity) S A|EF vjoFst B Aol AEE 100%2 7|2
o= ofEA Lo A NE BHELS AXEA

5 NO &8 =3

PBSZ 343 HDKHSE o3 s%= (50, 100, 250 %
500 g/mL)2 A3t 7)o LPS (200 ng/mL)S 22t F
Y3t T2 A7) AAIZ RAW 264,72 24A17F vt
TlAAE] AN =715} Griess reagent (1% sulfanilamide,
0.1% N —(1—naphthyl)—ethylene diamine dihydrochloride
in 2.5% phosphoric acid solution)®} FFe=zZ Fst &
1087 A2ofA WA sHET, ¥ & 4FHY TEE g2
Microplate reader® ©]-€3td 570 mollA A3t ofA
4AF 0-30 UMY FFE g2 S5t o] IS 7IELE 5ty
o7 A¥7e AHE NO9 FHE S HFsIt

6) Enzyme—Linked Immunosorbent Assay

RAW 264.7 AJZE RPMI 1640 Hjx]|E o]&ata] 5% 10°
cells/mLZ Z&%H & 24 well plateo] FHE3dtL, 5% COq
F2710lA 18X A wieF Sttt olF HiAE AAS
HDKHSS 77+ 100, 250, 500 ug/mLsE2 1A)7F B¢t A
g3t &, 234 "eEEol WE4<l LPS (200 ng/mL)E
RAW 264.7 HANEZE AF% F Az E{AE 8
st NZE5S JAANA A5dE #3750, A5d Y IL-6

i

T 69

MRS ELISA kit (R&D Systems Inc,, Minneapolis,
MN, USA)E o|&ste] AMgAl miFde] 7|4 HY=E &
sl £t

7) PGE> AMAMEF =X

OOoOOoO —JTo

RAW 264.7 AIZZ RPMI 1640 HjA|E o]&a}a] 5x10°
cells/mLZ 243t & 24 well plate o F&Esl, 5% COq
Fg27114 18A17F A wiF skt olF WiAE AAS L
HDKHSS Z+ZF 100, 250, 500 ug/mL =2 1A17F 59
AEgt & 2¥-34 dEEor WEAl LPS (200 ng/mL)
2 RAW 264.7 dAAZE AF3 & NEZRE[FAS g8
st A2E5S XA AL £=3d8aL, 45 W PGE;
AA kS EIA kit (R&D Systems Inc,, Minneapolis, MN,
USAYE o|&3ste ARSAL miwdel 7|AE Wad= gFa)
EAsH4T

8) Western blot analysis

Higko] B MEZE 5438t 2-33] PBSE A A 3 £ 1
mLe] lysis buffer H7}ste] 2087F lysis Al &
13,000 rpmoll A 587 AH Eelste] AZot A& 55 A
Astact, whlA AP BSAQ Bio—Rad protein Assay
KitE ARE-3M%3L, microplate readers o83t 595 nmojl
A FY=E SHstn At 20-30ugel lysated
8—12% mini gel SDS—PAGEZ W4 E&|3le], o] PVDF
(polyvinylidene difluoride) membrane (BIO—RAD, Richmond,
CA, USA)9 200 mAZ 2A|7F <t transferstdct, 123
Ponceau S solution®® @M 3+ & Transfer’} & =HyP:
2 eIttt 182 membrane?] blockingd 5% skim
milk7} ¥§= TBS—-T (TBS+ 0.05% Tween 20)-&HojA
A2 A 1AZE B9F AT MAPKsS] 3Hd &S HE
317] 98t 2= ERK anti—mouse (1 : 1000) (Calbiochem,
La Jolla, CA, USA)Z TBST &HojA] 3]Aste] AFLo)A
3AZF ¥FSAIZl 3 TBSTE 1587 33 A8kt 23 &
A2 HRP (horse radish peroxidase)”} 2= anti—mouse
IgG (Amersham Pharmacia Biotech, Little Chalfont, UK)
£ 1:200002 34ste] 4204 1 AIZF ¥R3AIZ] &, TBST
2 33 AASY ECL 7] (Amersham Biosciences,
Piscataway, NJ, USA)Z} 1-3& 7t ¥+2 & ImageQuant™
LAS 4000 mini o|-8§3to] Thid raAzkS HA5Hh,

9) RNA 22| & RT-PCR

HDKHSOl| ¢J3t COX—2¢} iNOS wrdate] AlbgAe oo}
B7] 9J3lo] RT-PCRE mRNA ¥dE ZARIETH RNA
2 RT-PCR RNA A|3Z9] FH|E= 6—well culture plate]
2x10°% cells/mL & HEZ NEZZ B33 ohe, 515 4 SoF
PY3E AJFTt, o] A|=of HDKHS (100, 250, 500 pg/mL)<
2 &, LPSE A=31al 24A)7F Fof N|EZS Ho} PBSE
NHslo] o]x] BF (easy blue, SIEEAD) 1mLe 75t
A4 mukelgtt S22XE 200 WE YL thA] wybst
o] 13,000 rpm, 47CoA 10E7F ¥4EE 3t oL, A5
400 el isopropanol g 7kste] thA] YalEeste 45
A& AAS FH 70% EtOH=Z 23] A3t &, DEPC7} Az|H
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S g3lAFT cDNAE 43171 A Nano Drop 7|
AR A260/A280 nm9] HE&o] 1.6~2.0 B W & %
= RNA A2E Adol| A3t cDNA 42 Reverse
Transcription kitE ARSI cDNAY) IL-6, B—actin,
COX—2, iNOS PrimerE Y1 {AR FZ7|E o|&sle] &
ZAFHTE 2% Agarose Gelol Gel redE 1: 10,000 344
A A7|9% & F, UV HE712 3d J=E st

10) SAHEAN
HE AL 33 o vHEOR o]RojFon AYPAR}E=
7z} 2o et F#A] + FFHA} (SD)E 3t I {94

2 SPSS (ver,22)8 AME3F] Student's t—test AW
wat BAsgom, AFeE 95% (p<0.05)dA4 FAA H
2= H7FsHAT

4 3
1. MEHELEH & 3558 (HDKHS)9 AZA&
&9 g ¥
RAW 264, 74|30 HDKHSS] A|ZAZ£8S MTS assay
W oz zapetgth 1 A3, HDKHS 50, 100, 250, 500

hg/mLe] BFEOIAE AZEAo] et okolth we
olF AL AE S40] gl FEUSOIN SetrHFig, 1),

Call viabllity{%)

a 0 100 250 508 HDKHS{pg/mi)

Fig. 1. Effect of HDKHS on cell viability in RAW 264.7 cells.

The cell viability assessed using an MTS assay following
incubation with different doses (50, 100, 250 and 500 ug/mL) of
HDKHS for 24 hours.

2. NO Aol oist mEefei & 535 (HDKHS)
o] oA a7}

NO A4 tist HDKHSY 385 AIE dotEr| 3
Griess reagent A& o83 WHOE AEZ uigFel Fof
ZA5l= NOz9 FHlE &34tk HDKHSS 250 ug/mL,
500 ug/mLe] AHEskolx ZZ sk oJ&Foj1 FoFo
2 NO Aol dA=EE A= Yepdrh(Fig. 2).
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Nitrite Production [ul)

NI H

Nor. o 50 100 250 500
LPS [200ng/mL)

mi)

Fig. 2. Effect of HDKHS on NO production LPS—stimulated RAW
264.7 cells.

RAW 264.7 cells were pre—treated with the indicated concentration
of HDKHS for 30 minutes before being incubated with LPS (200
ng/mL) for 24 hours. Date are mean * SD vaIL*Jes of triplicate

determinations from three separate experiment. ~{0.05. when
compared to the LPS treated group.
3. PGE; Aol oi3t fRa&fERk F25

(HDKHS)®] A &3}

AAIEZ w7 PGEse COX—13 COX-224¥ Y=
ol, &9 A5 AARAe] BFolxRt f=4 COX-29]
Il ofjt BFe PGEx= =T 945 WiAEd= 28
sk ASR HiEo] Qlnh wehd 2 dFolAe PGEE
g2 HDKHSY oFjshzel fs B7HE AAsHith
RAW 264.7 ti&¥Zo| HDKHSE Zt2+ 100, 250, 500
ng/mLe] =2 1A7F 59 A3 F, LPS (200 ng/mL)
2 AZFE AF3 1A F AZRFAS AHEEE
4SS +H%kaL PGE; BAYS 5788 23, NormalolA
£ PGE; Aol wig 2A SAHUSH, LPSe A=
ofsf @8] F7F Ut ¥, HDKHSS A3 157
gl 250, 500 ug/mLe] FEA = EFHOF PGE, A4
o JAHE A& FIT & UUTHFig. 3).
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Nor. 0 100 250 500

PGE, Production(pg/mL)

HDKHS (ug/ml)

LPS(200ng/mL)

Fig. 3. Effect of HDKHS on PGE, production in LPS—stimulated
RAW 264.7 cells.

RAW 264.7 cells were pre—treated with the indicated concentration
of HDKHS for 30 minutes before being incubated with LPS (200
ng/mL) for 24 hours. Date are mean * SD valyes of triplicate
determinations  from three separate experiment. A~{0.05. when
compared to the LPS treated group.

4, COX-2¢} iNOS9| Tl wrilof gt fg#
&t & 325 (HDKHS)9 oA a3}

HDKHS®| COX—29} iNOSe] T Wdo gt ans
ol 7] 93] Western blot2 3ttt 2 A3, LPS
Aol o3 F7HE COX—29 iNOSQ| whzl wie e okF



=gt 7220l LPSE =8 tiiAxZ g3wkgol vie 9% 71

A2 Al AEE FdE BEReH 500 ug/mLez A2 Al
INOS9] &@o] dASH AAE= AL FAsHHFig. 4).

(A) LPS (200ng/mL)

Nor. 0 100 250 500

HDKHS{pg/mL)
COX-2

iNOS

Nor. 0 100 250 500 HOKHS(ug/mL)
LPS (200ng/mL)

Fig. 4. Effect of HDKHS on protein expression of COX—2 and
iNOS in LPS—stimulated RAW 264.7 cells.

The cell were pre—treated with HDKHS for 30 minutes, and then
incubated with LPS (200 ng/mL) for indicated time. Detail methods
were described in Materials and Methods. Date are mean x SD
values of triplicate determinations from three separate experiment.
P{0.05. when compared to the LPS treated group.

5. COX—-2¢} iNOS¢] mRNA I&do] i3l f#

L7EH B 222 (HDKHS)Y o4 &%

HDKHS®] COX-2¢} iNOS2| mRNA #do| jst ans
dotr 7] $J3 RT-PCRS 33ttt 1 A3}, LPS Ao
o8 71" COX—-29} iINOSE] mRNA L& & g A
T EHoz AEE FAE BHFPon 500 ug/mLeZ
A Al FAEH JAEHE AS SUsch(Fig. 5A, B).

(A} LPS (200ng/ml)
Nor. 0 100 250 500

HDKHS(pg/mL)

14 BiNOs
(B) ocox-2
0.8 §

S ;

£ 06

3

£ 04 *

B

502

o

100 250
LPS (200ng/mL)

500 HDKHS(pg/mL)

Fig. 5. Effect of HDKHS on the mRNA expression of iNOS and
COX—2 in LPS—stimulated RAW 264.7 cells.

The cells were pre—treated with HDKHS as indicated concentrations
for 30 minutes, and then incubated with or without LPS (200
ng/mL) for 24 hours. INOS and COX—2 mRNA transcription level
was assessed by RT-PCR Date are mean £ SD values of
triplicate determinations from three separate experiment. ~<0.05.
when compared to the LPS treated group.

=¥

==

6. IL-6 A tig MHLEFEH E
(HDKHS)9] A f3}t

RAW 2647 A= LPSE AHZ3t9S ul FEATTLY
A9 Az viE) IL-6 ] G238 FU8HAH
HDKHSS AHgsgS o IL-69 AT vx &Aooz
Zrast g ckFig. 6).

e

%1200 1 *

IL-6 Production(pg/mL)
=2
(=3
S]

Nor. 0 100 250 500  HDKHS{pg/mL)

LPS(200ng/mL)

Fig. 6. Effect of HDKHS on the productions of IL—6 in LPS—
stimulated RAW 264.7 cells

The cells were treated with HDKHS at indicated concentrations for
30 minutes, and then incubated with 200 ng/mL LPS for 18 hours
as described in materials and methods. Date are mean + SD
values of triplicate determinations from three separate experiment.
P{0.05. when compared to the LPS treated group.

7. IL-69] mRNA Ido i3 MESEH =
%5 (HDKHS)9 %A &3}

HDKHSY] IL-6¢ mRNA W&o tigt aus Yol
Y8 RT-PCR& S3styct 1 Axh, LPS Ao o3 &
7Fe IL-69 mRNA &S oFE AT A] H= og&Foz
JAEE S How 500 ug/mLeE A Al AT
JAEE AL IISAH(Fig, 7).

(A) LPS (200ng/mL)
250

Nor. 0 100 500 HDKHS(pg/mL)

IL-6

(B)

Fold Induction
o

Nor. 0 100 250 500 HDKHS(pg/mL)

LPS(200ng/mL)

Fig. 7. Effect of HDKHS on the mRNA expression of IL—6 in
LPS—stimulated RAW 264.7 cells

The cells were pre—treated with HDKHS as indicated concentrations
for 30 minutes, and then incubated with or without LPS (200
ng/mL) for 24 hours. IL—6 mRNA transcription level was assessed
by RT-PCR. Date are mean % SD* values of triplicate determinations
from three separate experiment. A< 0.05. when compared to the
LPS treated group.
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8. MAPKs® Ql4lslo] digl @#HL&fER & F
£¥E (HDKHS)9] oA i3}t

MAPKsE= A9 437 &3 9 cytokinesdt AEFHA
Aol Fadt dgg gt wEky HDKHSS oA #AY
Zo] MAPKsE Z#3H=7] gobn7] 9js) MAPKse| lAks}
E Western blotS E3) &<lstgdct, 1 Adt LPS] 23
A5t © RAW 264.7 AlZo] HDKHSE 100, 250, 500
ug/mLg AZF AL ERK 1/29 JABIE oAIet= AL
golstgrh(Fig. 8). T JNK 1/29F p389] <likstol=
o] gl AL AT 4 AUch

LPS (200ng/mL)

500 HDKHS(ug/ml)
| P-ERK1/2

ERK1/2

P-JNK1/2

[—-— — i P-p38

|-—“-l p3sd

[ N
= w ) n
L L L

Ford Induction

o
wn

§ Rz 2
Nor. 0 100 250 500  HDKHS(pg/mL)

LPS (200ng/mL)

Fig. 8. Effect of HDKHS on the phosphorylation (P—) of MAPKS in
LPS—stimulated RAW 264.7 cells

RAW 264.7 cells were treated with the indicated concentrations of
HDKHS for 30 minutes before being incubated with LPS (200
ng/mL) for 30 minutes. Date are mean * SD values of triplicate
determinations  from three separate experiment. A~{0.05. when
compared to the LPS treated group.

N1

REATERS TR FHAELE 199 Fiol e $29 X
whog T Mm-S X®shsdl AMEEon FEiRE )
AL oz <t EmHES R oot
REATERS 7V Hil, #ime] st EmimE, Zm, A
AFQ &, o] SRS W, fUE ST L AX IEo]
AT 5 Qe dEREET U HhEel 2= =Hgol K
IR Q1S RIS AT AEEAAN X EeHs A
ofth, W, WX, WIS HIVRIREE] £33, MM MR
ARG DB AU yEEnmIEe] &3t
=W, WM. EE AYEECE RS AFT RS gloiH.
BT o R 2248 ulEgol jRe] AREQl AMES glof
= Folt},

JANZE W75 2H3LT ofd] w2 JZVRSo) B
ot AJA WolAAl] Fa QoA 95| g} x|
o5 EAIStE|o] AAARIAL cytokines, PGE2%} lipid mediator
% NOE ofF Hulste] 1 93k S, 28y g4

Az7} d=skA S4stEE GSuiERd BHlE S7HIA
G5 HsFoEA HY, 71EAE, FEE, pEAgAES
%, Az, HES, dEstolwyoly mxlswya 2
B ds 9 vpogia FFo R Qg A5AS 52
ala, ATS oF5iAl|E o F)ofetA] "ot

LPSE dimz of 234 F9 vz I1g34w9]
Az FHE s EARA daAxze 22 4548 Alx
E ATAA Ad "R o} FE HE Foll Tofsh=
Aoz AHA Y. EF RANEZAA g4 e d
T o Fa3 AFYSE AMBEHE LPSE AAF taAz
M|ZFQl RAW 264.7 ANZoA TLR4E E3 nuclear
factor—kB (NF—«B) ASHAEAES TA3}t Al7|2 IL-6,
inducible nitric oxide synthase (iNOS), COX-2/ PGE:
T Ze 434 WiiEe wE 9 ©$58E TVRITIE
Aoz FEA Uop Y

NO& EoUmA|zoA EH|Ee] Y ZHNEE A=5t
I o|¢A7|L BFHE ZE3FE= signaling moleculeZ A
oA o ZHgst, WA oA 59 TdT} i
Tt HYRA(EA S3E dAAz T dGAZ
ol =S LA AT vYEoILt WRoA Ay
ZoFA|Z o] AlHo 3L F= immune defence molecule
24 2ugo] g,

sHARE FEFo] WEE A NOE AAsks MxE A4l
Foo A A=E A =3, 7T &2 e BHEF
Yolo o3 HxEsHA Euj®E NO= 83 Eipy, 2% 59
ASESE SAAZ B ofet E3viviAY AEAEE &
Aste] g2g A 7|2, o2 Qs we AZA A
T AgS fdste] fag A8 e d = Qo B
o] Qe

PGEo= NO& np7A 2 &4 By 2¥ojA 553
g Hee] FE FAste F43% ASUHEEARA
COX—2¢] 23 4=, o] &zt 3 Yo B
0]l AFHHE WA ZEo] RolA T Hyk opg}
IL-6% Z& 8354 cytokinesd ®#H|E FXAXITE PGE;
GA| #=F AArEE It WSS ofy|shy ik A3
%, X1E, gstolwd, w22 4% 454 2
e FIATA "ot webs G5E3 A= Yol NO
9 PGE= 5% 552 adyoR g7l 4 3%
oz gasittn deiA A,

IL—6= 20l BAIRZo AARIR}ZA] 2R85FH immunoglobulin
o] QAL fmEsts AxEA AFAYTY, gEl Al
ZoA A= 7|9 THEAY FFHESolA LY FH
o] HAANZE S 7IH ol gt HAAARA &
S EmF TAIEC 28t T2 %A cytokinesE
o] EHlE &3t oY WYY Hute] AA g5t
WA AZRA S 7eS YehX d5F EvjE FH Fote
2 HEGH e At WA B g fEsheE 5o 3
27 28-S Yepdc,

MAPKsE= p38, ERK 1/2, JNK 1/29] 37}A] ©wizlz
TAEgleH, Az i 9 Bk ofa} cytokines?)
AT 22 A ol YAANE Fag 9T FYot=
Qlabs—ulj7l 71Folct LPST9 A= <l MAPKs7h
/43 Hd S ks s, 854 AARIAE




H=ZsME E2EE0] LPSE 458 HANZY] dZulse) nx= A 73

43} X713 cytokines®] WAL ZAFTH,

ERKE MEK$} wj7idte] iNOSY COXe} 22 3199 4%
lxte] Wdlo) ] - 7oz Fojgict EAstE ERKE
@1%64-4 F8 7|dez €37 NF-«Be 3 y=z9] oA

faste] d3o] WES 2 "ok o] AFtofA
4 90%9] cytokines& H|E3 NO, PGE:¢} 22 d54
A2 HHE 2837 Y8l 1 A¢ 711024 MAPKs
ke ofAeks Ao] A Yol AHA YT,

ol ATE HFHOE FrAHAT | AMEE |l fiEeTE
B FEE (HDKHS)Z o83t FH oA E&dt tjilA=
& LPSE A=ste] thE d5mde i3k HDKHSS g5
aYE Aoz dFstn I 71HE sy Y A3yE

Ay Ay LPSE A3 HMEE o]get g5nd
oA NO, PGE;, iNOS, COX-2, IL-69} -2 a24 <zt
of I AARIZY] WEE AAIEE2S Flsa, LPS*
o] o8 F23] 243t H9w ERK 1/27F HDKHS A A
2g B3 dAEE A2 HDKHSY dd5 &4 F87|H0]
MAPK®| &35 JAIFLZA Yefhs AYS ¢ 5 Utk

e ml

o

1

lor

il

4 &
A7 AANEFT RAW 264.7 NEZS LPSE A=
39S W HDKHSY 495 adE 2ARIY thad 22
ZEE A9t

1. HDKHSE A=A LPS A= s F7Hd
iNOS®} COX—29] W&EL AAZIT},

2. o1& =3 319 ¥34 <Al NO, PGE,, IL-69] &
H|E At

3 @] O 432 9 Y2 AYsHs MAPKs
& o] HDKHSY FEFHe F

olefet Anz vio] mo} LK B FEE (HDKHS)
o 9% ARa} APYeR RARS FAdYT 2 71
& gzstact.
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