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ABSTRACT

Objectives : Hwangnyeonhaedok—tang (Huanglian Jiedu Tang, HHT) has been widely used for
purging ' ‘fire’ and lessening virulence of any pathogenic organism. However it has been rarely
conducted to evaluate the immuno-—biological activity. In this study, we evaluated anti—inflammatory
effects of HHT in LPS-activated Raw264.7 cells.

Methods : Cells were treated with 1 pug/ml of LPS 1 h prior to the addition of HHT. Cell viability
was measured by MTT assay. The production of NO was determined by reacting cultured medium
with Griess reagent. PGE: and proinflammatory cytokines were detected by ELISA. Expression of
iNOS, COX-2, IkBa and NF-kB were analyzed by immunoblot analysis.

Results : All three doses of HHT (0.03, 0.10 and 0.30 mg/ml) had no significant cytotoxicity during
the entire experimental period. The levels of NO and PGE2 were dramatically augmented by LPS
compared to control. However, HHT extract dose-dependently reduced these increases. Expression
of INOS and COX-2 protein were also decreased by treatment with HHT extract. Furthermore, HHT
extract significantly reduced the nuclear translocation of NF-kB which is critical in regulating
inflammation through transcription of INOS and COX-2. In addition, HHT extract reduced the
elevated production of inflammatory cytokines including TNF-a, IL-18 and IL-6.

Conclusions : The results in this study demonstrate that HHT extract exerts anti—inflammatory
activities through the inhibition of NO, PGEZ2 and proinflammatory cytokines production via the
suppression of NF-kB.

Key words : Hwangnyeonhaedok—tang, iINOS, COX-2, NF-kB, inflammatory cytokines
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B3] dzd pES Apz 7 57 WilEES
1,3-butylene glycolFE&E-°] mouse?] olE3]A F]F-Ho
3t [gES Z2aAe Bustglen 71 50wk
fFago] 3AHY d454 FF 2 FES FYsiA T
NZE nasigen, w Fle wEgmEgel IL-69%
TNF-a 59 cytokines fFolsHAl ZHAEAIZIS B3
o agd, dlRRSe] A5 aTe] V- #dek A
FE v A ARor B Ao E Wil
EFEEY 9594 71d 2 dEF5H9E cytokined] HE
of dist AFE FBsty] Yot EFFEH HfFEY
(HHT)°] LPSZ 43}% Raw 264.7 cellolq Yehh=

AZmNERE PXE JEFS Gk
QAAEE oY TR &5 o] Tosle] &S5

Wole} 509 A Aol B Rog 4EA e
], 9= WkEAlol= cytokines AJAKsl] Zhdzr1e] AA]
wole] Fa8 938 she ATz 984 Yo g2
¥7} oldd] e w] EH|%= interleukin-1B, tumor
necrosis factor-a @ nitric oxide (NO)& &5l X434
ol An= %7 & 4 JE Ao Rudy Yot o
2t NO A4 AAl= septic shock, 9743t 2 A5
WS EAZAM Y 7hsddl sk A7t EEstA o] F
oA m glow, Aol wHY, whik'", TARYR",
e, wE?, T BT 59 FeReA o
Hok 2AAE 2] Y3 B2 At Iy ok
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Fr

Lipopolysaccharaide (LPS)&= UAZE, tddF 2 4%
o ghld® AR SRS fdste fEe A
2, ket cytokineS APA7IEZ AZHRS-S ATs}

E 3¢ Wgste Aywd®s gyl gtk

oo Ak idffal FEE0] LPSE &4¥ Raw
264.7 celldl X9 cytokineol mXE J 2 o3 d=
w7lEde] dde 44 J8S sk NF-xBe #Wsls
AR B ATE AASHT

SEREEBHID) AZE hAFAHAT, 83
A TS BEEAE @ F <BHRU>Y §u
AR WS 1S WL, W, WK, BT 45 g

AE 1302 AXSIAL. dilifag 84 £% 160 g&
£ 2,000 mlol ¥ 3AF JYS & FEES Aoz
12} of7skar 3000xgoll A 387 4Rt YAR
g 39 A=duS #Hle] 02 um filter (Nalgene, New
York, USA)Z s}t ©] oJ7}ldS rotary evaporator
(EYELA, Tokyo, Japan)2 &Z7Z3}to 2691 g& 4%
om AL wi7kA] 20T BastTt. =ikl =
259 F82 1682%9e™  EMEM o ARga}
Atk

2. Al °F

LPS (Difco, Detroit, MI, USA)9} MTT+= Sigma (St
Louis MO USA)olA T943}%aL, fetal bovine serum
(FBS)¥} antibiotics Gibco/BRL (Eggenstein, Germany)
ZREH FY3¥Y Antibody= BD Bioscience (San
Jose, CA, USA), Cayman (Ann Arbor, MI, USA),
Zymed (San Francisco, CA, USA)olA T3k, NC
paper= Schleicher & Schuell (Dassel, Germany)ollA
A&k TNF-q, IL-1B9} IL-69] ELISA KitE Pierce
endogen (Rockford, I, USA)ollA F+435+3th

3. Al Zul <k

Murine macrophage cell line®l Raw 264.7 cells2 3l=A|
FFATANHSeou], Korea)ollH FU89.2H, Dulbecco’s
modified Eagle’s medium (DMEM)d| 10% fetal bovine
serum (FBS), 100 U/ml penicillin 2 100 pg/ml streptomycin
S &8 viRE AFESte]  37C, 5% CO: incubatoroll
A st 3P EE cellse 80~90%9]
confluenced] ] A3}, 20 passagesE |74 ¥

cellTF AH-3F T

4. A ZAEE F4

Raw 264.7 cellS 96 well plate®l 5x10" cells/well 2
B39 U iisGEFSEHHDS sTEE AX
stod Mo AEES FIIHTh A2ed 003, 010, 030
mg/mle] FEE HHTES X3 Fo| 37C, 5% CO9
7o) FAE = wgrIoA wdsiAT vl & AEA
¥of MTT (0.1 mg/m)E 50 plgal 4AI1ZF v sk & wj
g ZA2HA AASIL YAE formazan crystalsS
DMSOe°l| =4 Titertek Multiskan Automatic ELISA
microplate reader (Model MCC/340, Huntsville, AL)E
AHE3E 570 nmolA FREE SASIALE AZAES
£ control cellel] gt ratioZ YERHSITE [ie. viability
(ratio) = (absorbance of treated sample)/(absorbance of
control)].



LPS& ZA3td tiaAzalA #

5. NOAA % 57

Raw 2647 AEF25E AAE nitric oxide (NO)2
Fe AE g Fo EAER= NO; o] HElZA Griess
AlekS olgste ZA4st). 7heketAl AvEetd Azl
& A5d 50 ul} GriessAl9F(1% sulfanilamide in 5%
phosphoric acid + 1% a-naphthylamide in H.O) 50 pl&
% well platesdl] &3t GAolA 108 &% ¥H-AIZ]
% 540 nmollA Titertek Multiskan Automatic ELISA
microplate reader (Model MCC/340, Huntsville, AL)Z
FAEE SAATE NO, 9 FE= sodium nitrateE
3|5ty FHATE St AT FAS AU

E[o{n
l
e

6. Immunoblot analysis

20 mM Tris-Cl (pH 75), 1% Triton X-100, 137 mM
sodium chloride, 10% glycerol, 2 mM EDTA, 1 mM
sodium orthovanadate, 25 mM b-glycerophosphate, 2 mM
sodium pyrophosphate, 1 mM phenylmethylsulfonylfluoride=}
1 mg/ml leupepting &3l buffers AFE3F cellS
lysisAl AT Cell lysatesE 10,000xgE 1087F 44 &
3l debrisE A AT INOS, COX-2, I-kBa, NF-kB
o] wrge Z47}+e] antibodiesE AREShe] Welg)shzE Wb
Hog BAgon 23} antibody: alkaline phosphatase
conjugated anti-rabbitg AFSSITE iINOS$} I-kBa
protein®] band= ECL western blotting detection reagents
(Amersham)E A}H8-3l9] manufacturer’s instruction®l o}
g} Sy A & 7 il o] WS WUl
$J81e] image analyzing system (Ultra-Violet Products Ltd.,
Upland, CA, USA)S ©]8-5}4] Densitometric analysisE 4!
A3 AT

7. Cytokine =%

Cytokines &A3}7] 98t 6 well platedl] cells (5x
107/m)& #3538t HHTS FE¥2 A3 0, 1413t
Zo] LPSS zixlé}aiﬁ} LPS HA $ 7} cytokiner}rt
EA A7t WA E 3t cytokines 783tk
A" A= b2 ﬁ%o}ﬂ‘/}, SRR 70T 2
#3ATE. TNF-q, IL-1B¢} IL-6& ELISA Kit (Pierce
endogen, Rockford, IL, USA)E AR&-3te] Z431990H,
23 ¢] HPH-S manufacturer’s instruction®ll Wkt

8. COX-29 434

COX-2 activity Cayman chemicalAKMI, USA)E%
B TYe assay kitE AHESt] A8tk o] assay
kit cyclooxygenase® peroxidase activity® Z33le
Ao g2 WA 1 mM EDTAE $i3t= 01 M Tris-HCl
(pH 78)E AF&3le 3%7F sonificationdt T, 4T,
10,000xgol| Al 15%-7F A4lRElste 4 A5 doZRE

M B2 FENANEL Aast 41

cell lysate® 93 BCAWH(Endogen, USA)CE whiA
AFS 3t 100 pg/d0 ple] s=2 FHskth FHlE
cell lysate®] COX-19] activityS ®j#I5}7] ¢85k COX-19]
specific inhibitor?] SC-5602 A gjslal AFLojA 5E7F
incubationdt & colorimetric substrate (TMPD)} arachidonic
acidE F7Isled 25ColA 583F H incubationsFith COX-2
activitye 59 nmollA E3=E 243k nmol/min/ml
(U/mh o2 et

9. SAIA =

A¥ HAIe meantSDE YEMIROH, HAT7He]
4L one way analysis of variance (ANOVA)E 7
A3l & Newman-Kleuls testZ #Astgth EAF &
o)A AAL p<0.06 T p<001Z 3t

2 3

1. HHT7} LPS& % =% Raw cell?|
NO productionell #]X& o3

Raw 264.7 cellolA] HHTQ] nitric oxide A39A 3
=5 &) 98k HHTE 003, 010, 030 mg/mle] &
T2 Mz AHgstd A== NOHS SA8IAE LPS
T A= controliol] Hlasle] NO9| AJAjEko] LPSA |
5‘?— froJatA 4 A= 718k e, HHTE AX|g 4
ToXME HAEZolA Fos NOYAE Yehfiion,
5] 0.30 mg/mlY] FEAXE BT E NOY A4
BN HHFig. 1.
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Fig. 1. Effects of HHT on the production of NO by LPS

Raw 264.7 cells were treated with 0.03, 0.10, 0.30 mg/ml of HHT
dissolved in media for 1 h prior to the addition of LPS (1 pg/ml),
and the cells were further incubated for 24 h. The concentrations
of nitrite and nitrate in culture medium were monitored as
described in the materials and methods section. Data represent the
mean * SD. with eight separate experiments. (* : significant as
compared to control. =+ : p<0.01. # : significant as compared to
LPS alone. ## : p < 0.01)

2. HHT7} Raw 264.7 celle] &gl
u] ] &= g3k

HHT7} 0.03, 0.10, 0.30 mg/ml®] FEol|A LPSE
=¥ NO9| A4S Azl Zlo], HHTY AlE=/de=



42 N TR

Raw celld] =3 7HaolA 71918 AJAE #&35H7] ¢
st HHTE 003, 0.10, 0.30 mg/mlZ *gstar NO7}
ZHed Azbel FA3 A7HQl 24X & MTT assay S
Bt AZAEES SG3ITh LPSTE AHEdAe
controloll Bl ¢k 65% AEY MEEAS YERN
o}, LPSSh HHT (003, 0.10, 030 mg/m)E M2l
olA= LPS ©EAXTo| Hlwsty fo3t MEIEAS
el R @gker, 938 HHT AE=olA g Al
F=A9] A7 BEHAHFig. 2).

= 12
LI
= S os
=
=2 206
-
= .z 04
=
“E o2

=4

= 0

Cont - 0. 0.3 (mg/ml, HHT)
LPS

Fig. 2. Effects of HHT on the cell viability in LPS stimulated
Raw 264.7 cells

Raw 264.7 cells were treated with 0.03, 0.10, 0.30 mg/ml of HHT
dissolved in media for 1 h prior to the addition of LPS (1 pg/ml),
and the cells were further incubated for 24 h. Data represent the
mean * SD. with eight separate experiments. (+ : significant as
compared to control. =+ :p <0.01. # : significant as compared to
LPS alone. #t : p <0.01)

3. HHT7} LPS& =% Raw cell9

PGEzell v|X+= @3

Arachidonic acidZ2%H PGG,, PGH.E AA AAE=
PGEx= €%, %, 55 2 ¥<¥ 59 S48 4oy
AEHES A PGE= COX-20] o) AAEH daS
A7 RAFEHRFES FVHAA BEFY 45 R
o g3Eae NG, B AgdM LPSE PGE
o S FA JA F7HIHELH, HHT 003, 0.10,
030 mg/ml& LPSZ #=% PGEE o4 A 5%
&Aoo g ZAAZHFg. 3).
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Fig. 3. Inhibition of LPS-activated PGE2 production by HHT

Raw 264.7 cells were cultured with LPS (1 pg/ml) in the presence
or absence of HHT for 24 h to determine the level of PGE,. The
cultured medium was collected and directly assayed for PGE2. The
data represent the mean + SD of three separate experiments. (+ :
significant compared with the control, =+ : p<0.01. # : significant
compared with the LPS alone. ## : p <0.01). PGE,, prostaglandin E2.
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4., HHT7} LPS& #%3% Raw cell®
iNOS g COX-2¢] #do| m|X]+&= o3k

Ak} (nitric oxide, NO)E L-arginine® 2%¥ nitric
oxide synthase (NOSs)E 7Zfrsied A==z HHTY
NO A4 Aol INOS Tl de] A3 AR} St
western blot analysisE ©]83le] AEZA YellAe] INOS
chilge] s ZARIGITE LPS ] Aldle INOS ©
o] o] frofshA F7RESIeY, LPSel HHT 0.03,
010, 030 mg/mlE Hx|g AP INOS| o]
TEEHOZ fofalA 7HAsltHEig. 4A, B).
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Fig. 4. Effect of HHT on the induction of INOS and COX-2
by LPS

The levels of iNOS and COX-2 protein were monitored 18 h (iNOS)
and 24 h (COX-2) after treatment of cells with LPS (1pg/ml) with
or without HHT (0.03, 0.10 and 0.30 mg/ml) pretreatment (i.e. 1h
before LPS). Equal amounts of total protein were resolved by
SDS-PAGE. Expressions of iNOS and COX-2 protein were
determined by immunoblot analysis using specific antibodies. The
actin was used as a loading control (A). The relative density levels
of protein bands were measured by scanning densitometry (B,C).
COX-2 enzyme activity was determined by measuring the oxidation of
TMPD caused by peroxidase activity of COX as described in methods
(D). The data represent the mean + SD of three separate
experiments. (+ : significant compared with the control, #+ : p<0.01,
# : significant compared with the LPS alone, ## : p<0.01)
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Fig. 5. Effects of HHT on the expression of I-xBa and NF-xB by LPS

The level of I-xBa and NF-xB protein were monitored 15 min and 60 min after treatment of cells with LPS (1 pg/ml) with or without HHT
pretreatment, respectively (ie. 1 h before LPS). The actin was used as a loading control (A). The relative density levels of protein bands

were measured by scanning densitometry (B,C). (x:
alone. # : p<0.01).

significant as compared to control. s :

p<0.01. # : significant as compared to LPS
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Fig. 6. Effect of HHT on the production of cytokines stimulated by LPS

Production of TNF-a (A), IL-183 (B), IL-6 (C) were measured in the medium of Raw 264.7 cells cultured with LPS (1 pg/ml) in the presence or
absence of HHT for 12 h. The amount of TNF-a was measured by immunoassay as described in materials and methods. Data represent the
mean + SD. with three separate experiments. One-way ANOVA was used for comparisons of multiple group means followed by Newman -

Keuls test. (+ : significant as compared to control. *x :

TS GEuke e gl $23 988
COX-2 ¥A], LPS A& Alole COX-2 wiido] ukg
o) A2 Fo3Hl F7kE o, LPSOﬂ HHTE %
13l Me 010 030 mg/mle &
A BAaARHY B3 HHTE COX-29] ¥
A7l oA LPSHE2 71" COX-2 o
o] activity® F=EHOE FoiAl FasPoH,
3] 030 mg/mle FEEANE AAFFOZ COX-29
SN =E A3t cHFig. 44, C, D).
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5. HHT”} LPS&
NF-kB-& ol

HHT7} LPSZ wade] Z7kd iNOS % COX-2 proteing
FroJaAl oAl e R INOS 2 COX-2¢] o] 3417
AgS = NF-xBY &S 3718t

dutAel 9ol NF-kB= AlEZ|A NF-kBE ¢
A= I-kBa, [-kBB, I-kBe 53 Agste] njgdAdgdo
2 AEA EASIANE LPSe] A=l 95 NF-xB
signaling cascade’} 438l5|¥W [-kB 59 AT}
Q12kel WA NF-xB7F slo2 o]E5ale] COX-2, iNOS,

2 fx3 Raw cell9
u] ] &= g3k

Bcl-XL, cIAPs 59 AAE F3H ") I-kB protein®]
=35 [-kBa, [-'kBB, [-xBe S22 4&A AR AE

oA 7hE FHE NF-kBe] AAGN AL [-xBaZ 43

p <001, #:

significant as compared to LPS alone. # : p < 0.05, # : p <0.01)

A QP agEg g delAE AE WelXe) B
q, AEFo|Me NF-«B @l 98-S Hr1sia. AxE
Hol| A [-kBa® LPSAHX|o <Jste] F3isA Hastle
U, HHTS AAAe oJste] Had [-«Bat 3EHE
AS Yeheh agla #R8dMe] NF-kBE LPS
A=Al &) FJsA F7is oy, HHTS A=)
ot} NF-kB#o] o4 JA gasidnh ol#d 4
= HHTZF [-kBa] kel JAsla 22 dw|go}
[-kBa7} AE WA oF EA8tn, T3 2317 o=
NF-kB7} djo 29 A9 JAE YehdhFig. 5).

6. HHT7} LPS& =% Raw cell9]
pro-inflammatory cytokinesell w|X]+&= J &k
G3uksol
macrophage®} mast cell S04 EHEH [PSy¥-3-o] F
£ wRARA WARG JolME Fad IS s
b 924 wse BEFe] i, B AT
LPS= TNF-a9] #HIE Y494 S7HA1Z2H, HHT
= 010 ¥ 030 mg/mle F=olA TNF-ao AAHZFS

YoM FaF 4BS B TNFat

A B H K Fig. 6A).
IL-18E T-celld #A43} B-celld A<, NK cell?)

activity S 8A8}51=? cytokineo. 2, B AT LPS
o] A=l 9ste] IL-18Y ®HIZF F94 AA S718HA
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o, HHT= 003, 0.10, 0.30 mg/mle] F=dA 25
o&tA IL-189) s =XrhFig. 6B).

[L-6= B-cello] plasmat| X2 Z3}H =5 F31A]7]1
g o] BEH|Z2 A== cytokine L E B-cell £33}t <
710 F2 A&l IgM, IeG, IgAo] #4S F=st
I, Tcelld] #3} 9 A= Augo} Ao, =
-6 9% #9444 & =2 FXE vehlle 3o
2 oA o B A3elA LPSE IL-69) A4S 24
vl A== o4 A F7HIHSH, HHT 010, 0.30
mg/mle LPSE 59 IL-68 HOT T& o&3o7
T4 A A HHFig. 60).

o

= HAMEECR AMSEE EilfEne] ¥
ASEHE ety 7IHATFE FH3H7] flste] AA
39ct. = LPSE =% macrophage cell (Raw 264.7)
|4 F8 GFAAR] NO9Y PGE:9] Aol E4F59
#EREG(HHT) ) PAe d3ks 2AIY g95ad

e
2
-

ASHkSol| Fo3% 98-S Hdshe AbskE A (nitric
oxide; NO)= arginine® O.Z5H nitric oxide synthase
= Al WAEE radical®, =34 AAE NOE
septic shock, =744, F=, EPA 27423 APz o
ATk, ad 7hge] NO A4 AsiAle d5uhs 244
2249 7VFsA wEe NO dAldl ik A7t Sdss
o|FAX 1 Qi B AFelA HHTE LPSel s #x
A AAE NO9 s sroEFoz Aafjste #
94 Je 4Eus 2F a9E HYY %3 HHT=
LPS o oJ&f +iE ME=AS FsH 3EAA
t}. Sharifi 5 PC-12 cellolA9] ol 23 NOY i}
oz Qs AEEAe] Hige rusigen” A
A S5 2R F9o| 39 liquiritigenino] gl 2]3)
AAFEE NOY AAES Asfigtezi AEEHS JAI
S Bud u g wed B AN fEd AEE
AT A= NOdl 9§ AY F o™ HHT= NO¢
595 At macrophage cell®] MEEHS A
Aoz AgEy, Aes 485 W] YaHe 9 o
T7F AP Eojor & RHog Azter)

NO+ L-arginineEZXE NOSE 73t WAL=
Aolm&” HHTS NO A4 oAldl iNOSEH# o]
BAsH=A] Lobr] Aste] AEZ AWM 2] INOSTHH
Ae) wEFe 2ABMAT LPSHAAE NOS T
o] 6uf ol frelshA A Ao, LPSel HHT 0.03,
0.10, 030 mg/mlS AHX|3 HYPToA= INOSY o]
FoEFon folaid 7Aasidnt ol2ldt A= HHT
7} iINOSe| &ES Aoz NO9 A4S AATS

AZukS-o| A arachidonic acide PGGE PGGE ©
Al PGHL,E W3l a1, o]Ao] ©A] PGL, PGDs,, PGE;,
TXA2 o2 ¥y g 2F 55 59 458
fakeit). COXE arachidonic acid’} PGG:E W3+
Ao #FSEE, COXe EA4E AATozZHN &
Fe-o] YAl sl W O=Z NSADs 5°] of&
oY COX-28 #58 a4zA d359s, 4%
. cytokine 5ol &8l =] PGE9] Ao &
A4 FAE AHG3EE Folx Fast 98
Aoz dEA Yo B AFME COX-2=
LPS A& Alole giide wao] {Fo3tA S/t AL
H HHTE SE9&3 o2 C0X-29 Wad} activityS
A AT o]g s HHT7F COX-2 &8 & SRS 9
A&H= ZA3}= arachidonic acid2HE PGE; 44< A
st o] dw|to}l WA= 2314 dAFHRES AT
T AE 7S AR ok

SHH, INOS9F COX-29] Wde] #osle 2oz &4
A NFkBE WEAY 458dA AAREAA R,
NF-«B+= apoptosis®] &4, cell cycle®] 23, oncogenesis &
e dA#so] gom® LpS S AZau A 9
3] NF-xB pathway”} 241315 o] iNOSY TNF-a 52
FAZ W o] FAHT. gurHel AL NF-xB7} Al
EAo|A Al [-xBe} Ajtele] H|EAFo R
ZABHA T, LPS 59 A=l 93] d5uh-s-o] &3
W NF-«B Asde771 2550l [+Be] st 3
AN AAEYARTE AFEE NF«B7F &) ke
2 A9t COX-2 ¥ iNOSe AAE fx3t) [-kB
gdel TR [kBo, kBB, [-kBeT9] 2] 7pA7}
adHA AT, AZHAA 7 FHES NF-xBo 94
oAl [xBeolt)?, a#mE, B Ao AEAd
A T-xBa, & NF-xB ©ide] @38 H71sl
o B Ao AEANA [-kBa= LPSHA| A I-kBa
o] Azuelx 7Hastg e, LPSel HHTE X

AR [-kBa®] o] F71etATE AE oA
9 NF-xkB= LPSel s fegsiAl S7hion,
HHT® 93] NF-xBe frJstAl stk ol=st 2
F= [-kBaste] Avel o] uFs & o, oJxFo=
NF-xB7} o2 A= e A4S HHT/F FroshAl o
Azt de-S e Sl

FHE2A FEGAA TNF-a= 4490 HEF
AR anti-TNF-a AAE AR Frejel2A #d g
3t AFZ 2 IAAE & Crohn's disease, ankylosing
spondylitis, psorasis ¢ WM |FETA=E TNF-a7}
AZo] glgo] WMEHF. TNF-aE  pro-inflammatory
cytokine® 24 blood monocytes, macrophages, mast
cells, endothelial cells 5o ZHE Erjgn 2 TNF-
0T B2 A7PEGAR oA dF9] JIA] 2 A
AN e ke Aoz LA YTPP, B A
M= LPSE Raw cellolX TNF-a] BHIE {3 =
AAZe™, HHT= 010 ¥ 030 mg/mle FxolA
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TNF-a9] AAHS FstA AT olEs A=
HHT7} oJ2] F/e] "HAA 54 A&S FosH
NANE F Aes Yris

=3 cytokine % IL-1BE monocyte, meacrophage,
B-cell, dendritic cell, FFAX Sol|A Ev]EH, TNF-q,
IL-2, IL-69 37 pro-inflammatory cytokine 2ZA] <
2] A9y A&7 A#EHol Uk 53] IL-1Be
T-cell®] 43}, B-cell®] A<, NK celld) activitys &
Astal?. mdh IL-12 septic shock™, 337 5o 7
2ol prostaglandins, leukotrienes, platelet-activating factor,
nitric oxide ¢ "WINEAFAEE S/MAA dFHHSS
ety £ AFdAe LPSe A= st IL-189]
FHIZF 4ul old FrAUA S } o HHT+= 003,
010, 0.30 mg/mle] TZdX EF FatA IL-18Y A
A g %LE EME]’

a7y A Eg A BHlEE L6, 9ZTE &
AASIAIA A ABE FTHAT= 34\9. IL-69] level&
Q%4 WHdl B ZAs Ao nudn A,
AgelA LPSe IL-69 #HIE F94 Al S/
Zi ™, HHT 0.10, 0.30 mg/ml~ LPSZ #=8 IL-63

sEojEHoR fold YA FAAFATE YRk E [PSe
macrophageoﬂ Zg-5}he] TNF a, IL-1B, IL-69] #HIZ
FANA EGFES FEsIAEL HHT= o] Al7EAS]
cytokines Ml AR o ERE A5 Fee A
o F98 Aoz AZH

HHT7} COX-29] @& 9 s A3 B A7
Avte] wel, HHTZF LPSE 2438 Raw cellolA
PGEol vAlE 9&S H7IET. PGEe 5l
A T LES T2 wplishe SAEA, Aartel EX3t
= AHEEREH frE dikkEelH, phospholipase A2,
COX ¥ hydroperoxidase”’} #dste] AR ET PGE=
45 2 AEAME, RN, BEASNAN YEe T
Z2 Wl 40516}@2”3’ B AFM% LPSE PGE,
o AAE F94 Al S7MIFH L, HAT 0.03, 0.10,
030 mg/mle LPSE =8 PGEE #oA4 JA s=
EHoR ZAaAFHT olgt A= HHTZE LPSOl
93t COX-29] w8 2 A4S Ao 2 ¢lste] PGE,
o AEE T4 JA FEAE Yu)gitt

=R &, ;%i% =, lETE 7S]

FPE

om, B3 #x Hite] 9% 2AWS |ofge] 1
a5} gtk #He w1 Pl TgAs) IgE AHS

ZZo 2R T helper celloll 93] ke AIuks-8 =4
6‘}51 dextran Sodium sulfate (DSS)Z e tidde]

) F o BuHgem” #Ee PSR
TorE% /‘ﬁ*ﬂﬂli‘)ﬂ/‘i AsuNELY BES IA
o] RuETFY. webd EiEmEge F9F 2kl
1§ AL TAg Aoz AlmEY /E Ao &%
o o3t ZAA FAzre] A5 Ago] 7198 AJAAE
Aaty] AEMe F5ATE o ZdE ook Folt
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o] AWE 8938, HHT7} NF-xBo AT
A Z9] s}l I-kBa® phophorylations JA|5ke] NF-
kB7} do g AYHE 7AS JAS, 135 4942
iINOS ¥ COX-29] @8 = &Ao] JAHH, o]zt
A2 NO % TNF-q, IL-1B, IL-6 59 cytokine®] 7+
AHW, 3 PGE9 A4S JAIFHS Yehdth

4 £

HHEMHS EFSEHHDY F9Za%S Hrte)
sk, A l A EFS Raw 2647 cellS LPSE
A7 & nitric oxided] ﬂé%k inducible nitric
oxide synthase (iNOS), COX-29] & 2 interleukin-1
B (IL-1B), IL-6, tumor necrosis factor-a (TNF-a),
PGE; 59 WX]& HHTY &S vt o33 22
AZS AQth
1. LPSE NO9 AA#ES F94 dA 7R H,
HHT 003, 0.10, 0.30 mg/mlS AAA)g 27|
ANe Z7F NOE sxo&Edoz foslA Al
3tk 3 HHTA RS LPSHEA g3 vl
ste] frofdt NEEAS YeplA] gtk olg
HHT® NO%AlE INOS ©lao] kg 7hiolA
S =g

2. HHTE 1PSZ 2719 COX-29 9 9 &4
Fo3H dAIEIR o PGE, 94 feolstA #
A AT

3. LPSe| o8] 74" [-xBaye HHTO| oJa) o
71 o H, mﬁoﬂxu NF-xB2-&-& HHT9
Aol oJat frofshA 7HAsAT.

4. TNF-q, IL-6, IL-18% LPSq] oJ&) <A%A =
7hE|Rem, HHTS] AAA]o] o) o4 UA 7
AAA T

B o

~

o]lgst 27 Rol HHTE 4F4 A3k 27| A

3 989 4 9 Ao o
el &
B ATE AR ALSUAEAY A
3 PEAAATAES] Ao Slsfe] o) Folzo
v olol b= AL
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A |

L Bt M®me). ki
-7,

AR @A Hhkoik. 1996



46

10.

11.

12.

13.

14.

15.

o

K oA

18

WA g, Ash A 0 d AL 1999 ¢ 180
Kawashima K, Haruo N, Kogure K. Effect of
Oren-gedoku-to on cerebral vascular accident. Pharma
Medica. 1988 ; 6 : 33-6.

Ohta Y, Sasaki E, Nishida K, Hayashi T, Nagata
M, Ishiguro I Preventive effect of Oren-gedoku—
to(Huang-lian—jie-do-tang)extract lipid peroxidation
in rat liver microsomes. Biol Pharm Bull. 2001 ;
24(10) : 1165-70.

Hayashi T, Ohta Y, Inagaki S, Harada N. Inhibitory
action of Oren-Gediku-to extract on enzymatic lipid
peroxidation in rat liver microsomes. Biol Pharm
Bull. 2001 ; 24(10) : 1165-70.

Mizukawa H, Yoshida K, Honmura A, Uchiyama
Y, Kaku H, Nakajima S, Haruki E. The effect of
oregedokuto on experimentally-inflamed rats. American
Journal of Chinese Medicine. 1993 ; 21 : 71-8.
olyd AAd, AFS, A, 49, B, A
A FFEHY 4-VOR Fi3t a7 o

o AR ay dgExsts]x]. 199 ; 14
89-9%6

Aod, kst Ag 0 FEd. 2001 ¢ 125-40.
Axoel, uk, ZRn] WAg] drde ukxs) A
A&, k2], Adol, 443, wid, o8t 2 Y,
uhzke]. seld|E8o] NC/Nga Miceoll A s of
B3] I5gof wXe 93k sk xe3A], 2008 ;
23(2) : 59-65

A4z, AR5 dda 58 2401wt 3 2
BTFA7E e 29 dEgge] vAE 9 o
shskolsls] %], 1994 ; 15(1) : 9-25.

LPS o] 9t mpg-2~ dZF IL-69 TNF-a ¥3}
of MA& g oiststelwAlgs] ], 2007 ; 15(1) :
185-97.

Lee YS, Kim HS, Kim SK, Kim SD. IL-6 mRNA
Expression in Mouse Peritoneal Macrophages and
NIH3T3 Fibroblasts in Response to Candida
albicans. ] Microbiol Biotechnol. 2000 ; 10 : 8-15.
Higuchi M, Higashi N, Taki H, Osawa T.
Cytolytic mechanism of activated macrophages.
Tumor necrosis factor and L-arginine-dependent
mechanism acts as synergistically as the major
cytolytic mechanism of activated macrophages. ]
Immunol. 1990 ; 144 : 1425-31.

McDaniel ML, Kwon G, Hill JR, Marshall CA and
Corbett JA. Cytokines and nitric oxides in islet
inflammation and diabetes. Proc Soc Exp Biol
Med. 1996 ; 211 : 24-32.

Kawamata H, Ochiai H, Mantani N, Terasawa K.
Enhanced expression of inducible nitric oxide

i

@ 5k — Vol.

&

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

24, No. 4, 2009

synthase by Juzen-taiho-to in LPS-activated Raw
264.7 cells, a murine macrophage cell line. Am ]
Chin Med. 2000 ; 28 : 217-26.

Lee BG, Kim SH, Zee OP, Lee KR, Lee HY, Han
JW, Lee HW. Suppression of inducible nitric oxide
synthase expression in RAW 264.7 macrophages
by two-carboline alkaloids extracted from Melia
azedarach. Eur J Pharmacol. 2000 ; 406 : 301-9.
Seo WG, Pae HO, Oh GS, Chai KY, Yun YG,
Kwon TO, Chung HT. Inhibitory effect of ethyl
acetate fraction from Cudrania tricuspidata on the
expression of nitric oxide synthase gene in RAW
264.7 macrophages stimulated with interferon-and
lipopolysaccharide. Gen Pharmacol. 2000 ; 35 :
21-8.

Yoon TG, Byun BH, Kwon TK, Suh SI, Byun SH,
Kwon YK, Kim SC. Inhibitory effect of Farfarae
Flos water extract on COX-2, iNOS expression
and nitric oxide production in lipopolysaccharide—
activated Raw 2647 cells. Korean ] Oriental
Physiology & Pathology. 2004 ; 18(3) : 908-13.
AR, 4G4, 8719, WA, &83, 498, 3
&3, 2499 AAF RAW 2647 tlA AT 2
Aolere F28e) A wath Ry
3]#]. 2002 ; 10(2) : 189-97.

Seo WG, Pae HO, Oh GS, KY Chai, Kwon TO,
YG Yun, NY Kim, HT Chung. Inhibitory effects
of methanol extract of Cyperus rotundus rhizomes
on nitric oxide and superoxide production by
murine macrophage cell line, RAW 264.7 cells. ]
Ethnopharmacol. 2001 ; 76 : 59-64.

Chun SC, Jee SY, Lee SG, Park S]J, Lee JR, Kim
SC. Anti-Inflammatory Activity of the Methanol
Extract of Moutan Cortex in LPS-Activated Raw
264.7 Cells. Evid Based Complement Alternat Med.
2007 5 4(3) : 327-33.

g A sl mAE
2002 ; 10(1) : 113-29.
Nathan, C. Nitric oxide as a secretory product of
mammalian cells. FASEB J. 1992 ; 6 : 3051-64.
&0, AAE MBS, AR Al E
gk soreg 9 FgoAeke] (g A-E. o
shako]sks] %], 1995 ; 16(2) : 414-32.

Lee AK, Sung SH, Kim YC, Kim SG. Inhibition of
lipopolysaccharide-inducible nitric oxide synthase,
TNF-a and COX-2 expression by sauchinone effects
on I-xBa phosphorylation, C/EBP and AP-1 activation.
British Journal of Pharmacology. 2003 ; 139 :
11-20.

=2



26.

21.

28.

29.

30.

31.

32.

LPS& ZA3td tiAlzellA S

Delgado AV, McManus AT, Chambers JP. Production
of tumor necrosis factor—alpha, interleukin 1-beta,
interleukin 2, and interleukin 6 by rat leukocyte
subpopulations after exposure to substance P.
Neuropeptides. 2003 ; 37(6) : 355-61.

Jik FR, Podor TJ, Hirano T, Kishimoto T, Loskutoff
DJ, Carson DA, Lotz M. Bacterial lipopolysaccharide
and inflammatory mediators augment IL-6 secretion
by human endothelial cells. J Immunol. 1989 ;
142(1) : 144-7.

Chen F, Castranova V, Shi X. New insights into
the role of nuclear factor-kappaB in cell growth
regulation. Am J Pathol. 2001 ; 159(2) : 387-97.
Mori M. Regulation of nitric oxide synthesis and
apoptosis by arginase and arginine recycling. J
Nutr. 2007 ; 137 : 16165-20S.

Sharifi AM, Mousavi SH, Bakhshayesh M,
Tehrani FK, Mahmoudian M, Oryan S. Study of
correlation between lead-induced cytotoxicity and
nitric oxide production in PC12 cells. Toxicol Lett.
2005 ; 160 : 43-8.
2o, vkl o]FE, A4, WAs, AR
PC-12 cellel A x4 H<] Liquiritigenin®] gl <]
3 =% AXEAT nitric oxide productione] 7|
A= Jg ExE3]A. 2007 ; 222)  17-24.
Palmer RM, Ashton DS, Moncada S. Vascular
endothelial

=

cells synthesize nitric oxide from

33.

3.

35.

36.

37.

38.

39.

EFEE d3NER AAET 47

L-arginine. Nature. 1988 ; 333 : 664-6.
g, B ERT A4RAge] LPS fxd o
& vh9 83 IL-65F TNF-a Wbl 13 9.

i ghghe] shkA 8t 4] 2007 5 15(1) : 185-97.

FAE 53 Hsle HAHRo|BA IIZorE
(NSAIDs)# 91823k =598 2003 ; 10(2) :
190-9.

Taylor PC, Williams RO, Feldmann M. Tumour
necrosis factor alpha as a therapeutic target for
imunne-mediated inflammatory disease. Curr Opin
Biotechnol. 2004 ; 15 @ 557-3.

Casey LC, Balk RA, Bone RC. Plasma cytokine
and endotoxin levels correlate with survival in
patients with the sepsis syndrome. Ann Intern
Med. 1993 ; 119 : 771-8.

Wogensen L, Jensen M, Svensson P, Worsaae H,
Welinder B, Nerup J. Pancreatic beta—cell function
and interleukin-18 in plasma during the acute
phase response in patients with major burn
injuries. Eur J Clin Invest. 1993 ; 23 : 311-9.
o8], Y, xolql DSSE fEd 934
A% §2 BN §3F 95 FE%o] WY x4

. O ©
431-9
uhg7] o4 U FREre RoEel ¥AEA
A &% AT o



