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ABSTRACT

Objectives : Draconis Resina (DR) has been used as a traditional Korean herbal medicine since ancient
times, and today it is used as a medication for wounds, tumors, diarrhea, rheumatism, in the itching of
insect bites and with other conditions in the folk medicine. The aim of this study was to determine
whether fractionated extracts of DR inhibit free radical generation, intracellular oxidation, production of
nitrite, an index of NO, PGE2, INOS, COX-2 and proinflammatory cytokines in lipopolysaccharide
(LPS)-treated RAW 264.7 macrophages.

Methods : DR extract prepared with methanol, and then fractionated with hexane, dichloromethane,
ethylacetate, n-butanol and water. Inhibitory effect of DR onto free radical generation was determined
by measuring DPPH, superoxide anions and nitric oxide scavenging activities in vitro. Cytotoxic activity
of exiracts on RAW 264.7 cells was measured using 5-(3-caroboxymeth-oxyphenyl)-2H-tetra-zolium
inner salt (MTS) assay. Intracelluar oxidation was analysed by DCF-DA assay. The nitric oxide (NO)
production was measured by Griess reagent system, The levels of iINOS and COX-2 expression were
confirmed by western blot. And proinflammatory cytokines were measured by ELISA kit.

Results : Our results indicated that fractionated extracts, especially dichloromethane and ethy! acetate
extracts, significantly inhibited free radical generation, the LPS~induced H202, NO, PGEZ production and
iNOS, COX-2 expression accompanied by an attenuation of TNF-q, IL-18 and IL-6 formation in
macrophages.

Conclusions : Our results indicate that dichloromethane and ethyl acetate extracts of DR have potential
as an agent of chronic inflammatory diseases.
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abietic acid $°| 93, cinnabarone, dracoresene,
benzoic acid 59 AEE ¥F3ln Yotz RuEY
W, g7e QBT xaste] e APATE
At Putolga &Y g% 1347 A¥n
A g ol ue} Qm, H2o 7Y 9
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AE Yol EAlsks v|EZEe)o) HEAIE xanthine
oxidase (XOD), NADPH oxidase ¥ cyclooxygenase
(COX) 59 84520y, HOy, - OHS} Z2 84
AtAZ(reactive oxygen species, ROS)E AAsh=
t), o] ROST ks dodle F1o] goh &
% -NO, HNO, ONOO ¢ & 34 Ha%
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dZukgo] dojud o8 1A 95URE(pro-
inflammatory mediators)o] YHEIA=d), G
& inducible nitric oxide synthase (iINOS)el 2]&)
A w5 o) A= nitric oxide (NO)$} cyclooxygenase-
2 (COX-2)4 9J3ir THES|R|E prostagrandin Eo
(PGEy) %ol 3tk ¢]gfst 4% A= AFHeY
A nuclear factor-kB (NF-xB)E E4J3}A]
719, 1 Az HFe] NOSt PGEE A3l 9%
<& o IHFE A nitric oxide
synthase (NOS)2] ¢, fAFgEl7} 3714 EAllsh=
d neuronal NOS (nNOS), endothelial NOS
(eNOS), 2#]3L inducible NOS (NOS)elt}. 1 &
oA B3] INOS7T @5u-g-ol Fosh=dl, iNOS¢]
7% Interferon—y, lipopolysaccharide (LPS), 18|11 &
g 7R 4954 ARIEZRIY AT Jg u e
PGE;= cyclooxygenase (COX)oll 9J8lA  Arachidonic
acid25E] A2Ech COXoll dajldE 190dd] &
o] F2 ATHAeH, o] T3 FAEEI 2714
A3} COX-1& AY ZE FHd &ds 9
I, prostagranding AJArste] A7 EH 58S
ZAsAY 939 HEXE Hide T9 AEFEY
7158 23t w2 COX-22] B$ nAEd
o Zgol} &4 FL Az Q19 2E# 2 vt
23 tAHE(Macrophage)olld] 23®Eh & iNOSSH
COX-2¢] ¥33 NO, PGE:Y A3k HEAEe] s
91 gERIAel) =3 GEURE GFA ARIEFKI
(proinflammatory  cytokines)$) tumor necrosis factor—a
(INF-o), interleukin-180L-18) 5°] E3&h
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1. A&

1) 2y

2 A¥e) AT oHle FdEgn ste|Hoist
WA Ao A AEE A AMEte] Agstgon
42 200 goll, 2,000 ml® 100% methanol& 7+t
Uhg 48A17E B¢ &35k, o) BE 23] wEEy
ARgE 2 FEol FE ARG 496 go HEe
FE2E(TE 248%)% 4tk o] Wgg FEEL
Fig. 1o/} Zo] SuiE-&35ich

|DR (2009)]

Extraction by methanol (2000 mi, 48hrs}
Filterate using wattman paper

o

PPT SUP

Concentration and Freeze drying

1. Methanol extract
(vield: 24.8 % , 49.6 g}

The methanol extract (40 g} was suspended
in water {500 mij and reextracted by 500 mi
each (3 times) of hexane, dichloromethane,
gthyl acstate and butanotf

All fractions including the final remaining
water fraction were concentrated and then
frevze dried

P —
2. Hexane extract 3. Dichloromethane extract
{yield: 49.0 % , 19.6 g} (yleid: 50.2 % , 20.1 g}

5. Butano! extract 4. Ethyl acetate extract
(vield: 0.2 % , 0.08 g) | ™ {yleld: 0.2 % , 0.08 g)

8. Aqueous extract

{yleld: 0.1 %, 0.04 g)

Fig. 1. Extraction and fractionation procedures of DR

2) Alef

A3E wiokel ol Dulbecco's Modifide Eagle Medium
(DMEM), fetal bovine serum (FBS), streptomycin
penicillin £9 AZuokR AJFEL Gibco BRLAF
(Grand Island, USA)elAM FY3Ich Ade ARg
H A & Sodium Dodesyl Sulfate (SDS), Acrylamide,
Bis¥ Bio-RadAHHercules, USA)lA F435,
L-ascorbic acid, 1,1-diphenyl2- piarylhydrazyl (DPPED,
EDTA, hydrogen peroxide (H:0»), hypoxanthine,
nitro blue tetrazolium (NBT), xanthine oxidase,
sodium  mitroprusside  (SNP),  4,5-diaminofluorecein
(DAF-2), 6-carboxy-2',7'-dichloroflucrescein diacetate
(DCFH-DA), CAPS, tween 20, protease inhibitors
& SigmarKSt. Louis, USA)M 79850t 4
Hoj] AL2H 12 A9l INOS monoclonal antibody
(mAb)E Santa Cruz Biotechnology*KSanta Cruz,
CA)ollA, COX-2 polyclonal antibody$} B-actin mAb
¥ Cell Signaling TechnologyAHBeverly, MA)olA]
T9stgch 22 A2l anti-rabbit IgG horseradish
peroxidase (HRP)-conjugated antibodys= Santa Cruz
BiotechnologyAHSanta Cruz, USA)lA 74340}
Agueous One Solution Cell Proliferation Assay
(MTS) kit9} Griess Reagent System? Promega
AHMadison, USA)lAM TG, 4 cytokine
&2 98 ELISA kit¥ Pierce BiotechnologyAt
(Rockford, USA)ollA #+438F.em, PGE2 assay kit
£ R&DAF (Mirneapolis, USA)ellA 743Kit) Protein
assay reagentt Bio-RadAl (Hercules, USA)oiA
Felaksich Ade) ARRE BE Al RS B
ojao.z ALgstgth

2. %

1) Free radical 2124 &4

(1) DPPH radical A& =4

DPPH radicalell o8t 2A8A & Gyamfi 59 W
W) w 2Asigch WX g2 g8 58 AR
50 ulel 01 mM DPPH 4 1 ml¥# 50 mM Tris~
HC! buffer (pH 7.4) 450 plE 78l & Egsisich
EFE-S ALoA 3087 AXE kg, micro plate
reader (VersaMax, Molecular Devices, USA)E o©]
g3l 9F 5immelln RS SA3Stk DPPH
radicald] AAFAE 50%Y £2AFE HolE ¥k
ACs0 2 BAEkg)
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(2) Superoxide anions £H&4 =3

Superoxide anions 2AHE4L Gotoh®} Nikie] ¥
WPe Ay £ 2R WA PR 23
AlE 30 ulel 30 mM EDTA (pH 7.4) 100 ul, 30
mM hypoxanthine 10 pl, 142 mM NBT 200 &
71 o A&oA 38 wESAIZL e, 05 U/ml
xanthine oxidase 100 WlE 37}8ka 50 mM phosphate
buffer (pH TR F £%S 3 m= DAY e

BE oA 2087 WA F, 560nm 3ol Al
s % 2338191, A superoxide radicalol
93 NBT reduction®] IC50 Zte = FAlste] A
stk

(3) Nitric oxide 2AEA =4

Nitric oxide®] 2H84L Sutherdand 59 WHZ0)
oJste] 24355t BA 1 mgel DAF-28 055 ml
o] DMSOd| &3jA71x, olF oA 50 mM
phosphate bufferg AFE-3}] 4008)(v/v)E 3] A8] A
DAF-2 895 Fvl3) itk 2 58 Als 10 g
50 mM phosphate buffer (pH 7.4) 130 ple} 33 o2,
40 mM SIN-1 10 ul % DAF-2 € 50 uE H74
o} HhgRAS A200A 1087F vkt ok, DAF-2¢)
NO2| k3o 2laf) A== triazolofluorescein®] H37
L E fluorescence microplate reader (GENios-basic,
TECAN, Austria)S AM8}, excitation 3+ 495
nm 2 emission B4 515 nmolA &Rs4T)

2) MIZHHQE

ul$-2o] thAAEF] RAW 2647 AXE 3=
AZFLYKCLBYN A B wgton, AZujeks
93] 10% FBS# 1% penicillin-streptomycing X3
&= DMEM (Dulbecco’s Modified Eagle Medium) ¥
A& ARSI E HEE 37T, 5% CO» Z7A 1)
&t

3) MTS assay

g7 dichloromethane (DCM) 3223} ethy’ aoetate
(EA) FE2E9 AZd g =4 3L 53
caroboxymeth-oxyphenyl)-ZH-tetra-zolium  inner salt
(MTS) assay W’ s $48150t) ofe mitochondrial
dehydrogenasesol 28t MTS7} formazanl.2 A
e AL sk Aolth % well plated] 1x10°
Cells/well—J RAW 2647 AXE EF3l3 & T

(0, 10, 20, 40, 60, 80, 100 pg/mh=E 18 A7+
=2t Ak Welld 20 ul®) MTS solutionS

#H7yshed 37°C, 5% CO; WF71A 427t T H&%
A7l & microplate reader (DYNEX, Opsys

USAIE olg3194 50 el = ans 4
EEEESL L *ﬂi*@i g upgs EAS
Stk 7 SE9 ot 2% FYEE A¥E 9 )
Ag 2ol Wiesel ozt Euau FAEE o

WA 2SI

4) DCF-DA assay

g2 DCM 223 EA F28°] HO:9 LPSel
93 RAW 2647 AX9] A3Hd &35 Besle 5%
5 2437) $3ke) DCF-DA assayE AR,
HA HEE 9% well plated] 1x10" cells/well& 5
3k, FAE EE9 (10, 30, 60 pg/mhE AHE
37T, 5% CO9 27904 18A17F F¢ widatsith
g & uiAE AAG o, PBS buffer2 3144
10 M DCFH-DAE 7}sbaL, 4553 vieksldrh. PBS
buffer2 23] washingdt & 4 mM H2025 )3}
I, 30% vjeksl F o fluorescence microplate reader
& AME3}Y, excitation 4 485nm} -emission I}
2 53mmolA FFFEE FAsHtE DCF 337
9 Z718L8 UZEH vasiA wisfoldE AL
stk LPS Ay ZAee g Agsta 14
7+ wjek 3 100 ng/mle] LPSE 713 g, 184
g v A DCF #34=E 48t

5) NO Mzt 55

NO2l Fx+ wieke] We] nitrite ¥5E Griess
Reagent System) olgste ZAsgth. RAW
2647 AE 60 pg/mlel ¥Z DCM FEEH EA
F&ES AXsia 1N F 100 ng/ml®] LPSE
st 18A1ZF wiketdth Wi 50 wlek 22
ko] Griess Reagent® 2olF 1087 294
HkS- A)71 & ELISA reader® 540 r1m°ﬂ A EYEE
=359tk Sodium nitrited] =¥ {FTHE o
g3t wjdd el NO 555 23359k

—

6) PGE, WMz &

A vk o] PGE; & 338171 #4380 commercial
competitive enzyme immunoassay kitE R&D
systems (Minneapolis, MN)ollA F438led A&t
ok AlZel 60 pg/ml®] 82 DCM F2E3 EA
ZES AXYSIEL 100 ng/mle] LPSE A3t
18 A7t ¥ AIZ wjgdg do] PGE, 4 ARS8t
Ak wjkdS goat anti-mouseE coating® 96
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well platee]l 242} 100 114 loadings}, <17)¢) primary
antibody solution 50 pi¢} PGE; conjugate 50 pl® 7}
8ted 4TColA ovemightA1Zth Washing buffer® 43
AFSLT substrate solutiong 200 W& &5k
52087 §FEAT 3, 50 ul9] stop solutionS # &
2 450 nmolAd FHEE ZF39

7) Western blot analysis

A7NEEE 9% 2lE A8 &8 A ATt
W MEE ice-cold tris buffered saline (TBS ;
20 mM Tris~HCl, pH 80, 137 mM NaCho® 33
A & lysis buffer (TBS, 1% NP-40, 1 mM
sodium orthovanadata, 10 upg/ml aprotinin, 10 n
g/ml leupeptin ¥ 1 mM PMSE)E 9ol 4CdAA 0
B7F 9bgAIF I 12000xgoll A 1087 94 Baldie] A
FEG 230 FYE %o W¥ES sodium dodecyl
sulfate-polyacrvlamide gel dectrophoresis (SDS-PAGE)
2 R F A nitrocellulose membraned)
transferstsith. ¢ membraned o) Bl So}z
2%& A7) 9ske] blocking buffer (5% non-
fat milks}t 0.1% Tween 208 $H3F TBS £l
A ARE B v F 7 AE vhildd g
A (anti-INOS, anti-COX»)E 7}sled 1~2A3F &
oF wEgAIFAY ojolM (1% Tween 20& $H73
TBST &9z 4087 A#3 v, secondary
antibody® WH-A1ZATYE oloix ECL system©® ¥b
¢ A F Xray filmdelir] oS gsigint 2
Algel oy Akl Bradford protein assay kitE A}
€3l 5% nmellA FREE F7gste] At

8) M= ufcke LS| cytokines EH

AZE el Wel cytokines®] %S SA3] 9
S Enzyme-Linked Immunosorbent Assay (ELISA)
£ FYshdut Alxe 60 ug/mlel 7 DCM &
£33 EA F2E& A8tz 1A F 100 ng/mie
LPSE Aletyeh 18 Azt & AX wjokds o
cytokine &4 olgstgch wigkds HHE ¥x
2 4% & cytokine & coating® 96 well plate
of 50 w¥ HrEk] 4TColM  overnightA)ZATH
Washing bufferZ 33 A28 100 pl9) biotinylated
antibody reagent® Z7te] wello] AHsle] 1A17F
T A2 A BhEAIZL & 38 Mg e, 100
9} streptavidine-HRP solution® 28l 1Az &
QF ol X wgAlzl & YA washing buffer® 3

3] AFslck 9d7lel di@-ethylhexyl)- 245-trimethoxy
benzalmalonate (TMB) substrateE 100 pl® *2js}
of 5-3087F A7l E 100 ul®] stop solutions
At & 450 nmolH FREE ST

3. EAIA 7

A¥dae Hud B8 EAE ZARD 94
A%L Sigma Plot (Window$ version 7.0)& ©}-&
o Student's t-testd HAISIITh
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9] DPPH radical-& AA8K4T, 852 739 hexane
22 40307 pg/ml, dichloromethane®-2 13657 u
g/ml, ethyl acetate &2 8815 pg/ml, butanols2
90.90 pg/ml 28] aqueousE 274834 pg/mle &
oA 50969 radicald AASUHFig. 2A). whek
A dze] BEE FoA vlud 958 HAAFAT
S AY AL dichloromethane, ethylacetate 1811
butanolZe)ekn Bereh 4 919lch

2) Superoxide anions AHE4YM EH

UE A AN AE(reactive oxygen species) ]
el superoxide radicalel W3l AAEAI 7S
e, Hehe F2E9 49 3448 ug/mle] ¥E
A 5% a2AREE By, FEFY A%
hexane 2-& A7t YeRdA] ¥%kiiincalculable),
dichloromethaneZ-& 18686 pg/ml, ethyl acetate®
& 20863 ug/ml, butanolZL 29464 pg/ml 21X
aqueous=>< 837.09 pg/mid] FxolA 50%2] A7
g HhFig. 2B). B A% ¥ dzo
Zo A wlmE e BAGAT 2ARANE Ad
AL DPPH radical 4A8A A¥Zast g2,
dichloromethane, ethylacetate Z2¥ 1 butanol& Y-S
o4 2k



A w R E OB

184

A

450

ICso {ugiml)

B)

1Cso {ug/ml)

A EIIIMTITTNNNN

M HDCMEA B A

& &k — Vol. 23, No. 2, 2008

S

AT

Fig. 2. Scavenging activities of fractionated SD extracts on various free radicals

The results are expressed as IC50 values, and each value represents the mean of three separate experiments. (A) Scavenging activity on DPPH radical.
(B) Scavenging activity on Superoxide anions. (C) Scavenging activity on Nitric oxide. ¥ ic. means incalculable.
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Fig. 3. Effect of DCM and EA extracts on the cell viability of RAW 264.7 cells

RAW 264.7 cells were treated with various concentrations (0, 10, 20, 40, 60, 80, 100 ug/ml) of DCM and EA extracts for 18 hr. Cell viahility was
measured by MTS assay as described in Materials and Methods. Data were chosen from three independent triplicate experiments.

3) Nitric oxide 2H&EN =X
48 4-F(reactive nitrogen species)?] shjolm,

wkgo] Fa% FIAR LEF nitric oxide(NO)o <EHv.

St g7 &9 2AARAE in vitro A
7] $13led, SNPE ARS8t NO9| A&
o]g Q13) /\gxggl—_ DAF—ZQ] HANTE
o 2 2% s FEE A 139 pg/midl F
ZoA, FEZF A$ hexaneZ S 248 ug/mi,
dichloromethane®-2 169 pg/ml, ethyl acetateZ
1.28 pg/ml, butanol®-2 6.22 ug/ml 18]I aqueous

oA #Es}
frEdt,

=339

22 2149 pg/mle] FENA 50%e 2ARAE
29\1:]- Fig. 2C). wadA, dZ9 3—51*1‘% o)A °}—r‘
T8 NO &2AZAHS Ad AL dichloromethane
-4 ethylacetateZolgl A = Ik

ole] ZAAES %@H u}, DPPH radical, &

ALz BYALE 2ABNC] EF Hojd F&
dichloromethane ¥ ethylacetateiolﬂ—— 285 Ud
F AL, o] F F& A vk taAEQd
RAW 264.7 A XA 28L& 133l

2u=
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Fig. 4. Inhibitory effect of DCM and EA extracts on intraceliular oxidation in RAW 264.7 induced by LPS and H202

RAW 2647 cells were preincubated with 10,

53 pg/mi of DCM and EA extracts for 18 hr.

100 ng/ml of LPS and 4 mM HZOZ were treated o

induce intracellular oxidation. The increase of DLP fluorescence was calculated at increasing fold of control. {A) Effect of DCM extract on intracellular

oxidation induced by

v H202. (B} Effect of EA extract on intracellular oxidation induced by H202 {C) Effect of DCM extract on intracellular oxidation

induced by LPS. (D) Effect of EA cxtract on leHuHuldI axidation induced by LPS. Data are represented as meanstSEM. Significantly different from

control (#) or LPS - FROR alone (#) # 1 P <005, » 0 1 < Q0L # =
2. 972 DCM %59 EA FE59
RAW 264.7 Al Zol| tidt 54

o2 gfAAE RAW 26470 ik ool Al
EEAS dolry) 9dtd MTS assay® 38k
o 82 DCM #2837 BA F2ES 5=, 10,
20, 40, 60, 80, 100 ug/mhE 18A17F F<+ H&g 2
4, 60 pg/mlel FEAXE B40] vJEhA 9gkA|
gk 80 pg/ml oY FEolAME
10% ol ZAAIZATHFg. 3). 24 29 zr%
o] RAW 2647¢] ME AZgo] A 3 Q=
60 ng/mlel FEE oS AP UQ?SWC} ]% g

2 F3Ro] HolRt 393 AW AT A28
B 9% o) ohlet 22t opAEe .].vf:s 54
Qe B,

3. 8% DCM %% EA #
RAW 264.7 Al Z9] 4313
e B3 av)

7 DCM3 EA $2%0| H0:9 LPSe| <3

RAW 2647 A|%9] a8d &g nashe f7g

e L P <0000

DCF-DA assayE 3l HESL. WA RAW
2647 A Eol 10, 30, 60 pg/mle DCM, EA &5
2zt AAE3 ok, HO8F LPSE A3 418y
&L fEste] DCF 8345 #asigch 1 4
3} o} HE oFA] gtz Blste, HO:2)
LPSE &% X3 437N #2893 334
9o Z71E Hu ol HO.8 LPSe At
RAW 2647 Aﬂg_g} }\].;5;};(% z}:/\}-_o_ ‘y,}z%cg 9
EES & F U v ¥4 DCM3 EA F
& A "a‘@i“’ﬂ*’]t TL oEHoE *ﬂﬁi«]
AAEE & & UACHFig 4).

NEE E4E
HO, 9% Az 23 obpd g o 2e

[

Eﬂl—?oﬂ V5t 2018 AEZZ FJA=rt S5
W 60 pg/mie DCM $58 873 BEA 588

HElFe bz 144, 118} ZEvtste] &npRow
A8ha £ WolStHtHEg. 44, 4B). 181 LPS
o= Aelde A, obEd AHEE A ¥ ux
ol Wik 348u) Axg FBFErL F74EE wkg,
60 ug/mi®] DCM #&E& METd EA 25 A7
T8 2 1008, 1L.04n) S718t Al tiET 7
o2 A &4E dAEdeE ¢ F al%iﬂr
(Fig. 4C, 4D).
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% Inhibition

Fig. 5. Inhibition of LPS-induced NO and PGE2 production by DCM and EA extracts

RAW 2647 cells were preincubated with 60 g/l of DCM and EA extracts for 1 hr and then treated with 100 ng/mi of LPS for 18 hr. (A) The NO
production was measured by Griess Reagent System. (B) The PGE2 production was measured by ELISA as described in Materials and Methods. Data
are represented as meanstSEM. Significantly different from control #) or LPS alone (x); ##, == 1 P <0001

4. RAW 264.7 Xﬂ.‘?.oﬂ/‘i g7 DCM

*%E% EA #&%0| LPSE =4
NO$t PGE29] QA #oll wlX & 3%

w4 4% #L 22 FE AEEE LPSE A
g3le] = furo) Fod AP B2 2AEY
th RAW 2647 M¥of LPSE FEE(O, 1, 10, 100
ng/mDE 1877 Fot %33k % Griess Reagents
ARgsle] 2ARE AT NOS Ad#Ee]
o8 Z7lElgiom(data not shown), 100 ng/mi®]
oA ZHF &3 Sied oF 10w S7hE AT

3 PGE29] AAFS ELISA ¥HES olfdld =
AV Az LPSe wxdE 2718%il(data not

shown), 100 ng/mi®) ¥%oA ok 20u) FriEich
efAle] FYFEAHE doliy] st RAW 2647
AE DCM#} EA F2E 60 pg/mld 147 &
A Aed & 100 ng/ml LPSS 18217t ¢ AEst
o LPSo] ¢3] F5HE NOY A vxe o
Fe 22 WyoR AR di DCM FEEY 7

LollE 7488% TAAaAZL, EA FE8L B70% &
2AZTHFig. 5A). LPSol o8] 4E9+v PGE29
A wiXe dFE 2N 2, DCM FEEY
ASole 6792% FLARAT, EA FEELE 6675%

AHaNZtHFg. 5B). wekd 8ze] DCM #&E%

TR EH

FA 2% 25 LPSZ # NO¢ PGE:S 5%
Aoz ZaAIE AOE UENTL

5. RAW 264.7 Al 2ol 4] 2 DCM
%%E7 EA %% LPSE #=d
INOSS} COX-29] W&o vl & A%

Az Tosle NOE BE inducible nitric oxide
synthase (INOS)ol| 2l8l|A, PGE.& cyclooxygenase-
2COX-29 oA w0l 2giA RAW 2647
AEAH 82 DCM %57 EA F5E0°| LPSE
F=8 iINOS ¢ COX-29] ¥l vxe JT¢E ¢
olR 7|2 ek $4 4F FY EEE FE A
& LPSE AME8ke INOS & COX-29] #HE &
AVsl B Z# LPS 100 ng/miojA] tiZatel] vl
#x3] Z7}8ltHdata not shown). el 8%
gL oolr 7| $lste] RAW 2647 AEe] kA 60

pg/mle] FEE 1AZF B A A F 100 ng/mi
LPSE 18213 B¢t Aejste LPSH 43 fF=sHe
)NOS-/I Bla:]oﬂ }j] Ods]:__ zelo H]-‘ﬁog z}\]_sy
7&# DCM 2259 729 9836%, EA FE89 7

20| 97.76% 7N HFigbA), EF, LPS) 4
éﬂ FEHE COX-2 @ nAE dFs A
A3}, DCM F%E9 7 9343 %,EA 7

FE89 7

TEE



of-2 Aol 4 s Draconis Resina)el 43}

J©:2
o
=2
i
'
Bg

187

(A) +LPs (B) +LPS
0 [} DCcHM EA 0 0 DCM EA
iNOS —— : coX-2 { - . {
8-actin ot e B-actin 1” - m_l
)
T
g 000 2 1250
§ 2 1000
600 g 750
E E 500
g 300 g
¥ ‘E 250
E & T E i
g DCM EA 0 o DCM EA
+ LPS +LPS

Fig. 6. Inhibition of LPS-induced INOS and COX-2 expression by DCM and EA extracts

RAW 2647 cells were preincubated with 60 pg/ml of DCM and EA extracts for 1 hr and then treated with 100 ng/mi of LPS for 18 hr. The
expression levels of INOS and COX-2 were determined by western blotting as described in Materials and Methods. Equal protein of the total cell
lysates were analyzed by 75% SDS-PAGE, B-actin levels were used as internal markers for loading variation.
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Fig. 7. Inhibition of LPS-induced TNF-q, L-18 and IL-6 by DCM and EA extracts

RAW 2647 cells were preincubated with 60 pg/md of DM and BA extracts for 1 hr and then treated with 100 ng/md of LPS for 18 he. The TNI-«,
[-1B and [-6 procuction was measured by ELISA as described in Materials and Methods. Data are represented as meanstSEM. Significantly
different from control (8) or LPS alone (x); ##, » P 0001
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ol 96.98% HAFTHFig. 6B) o] A¥e] Ay
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2 wjms) ®r) 98] 7P WA DPPH  radical
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NG ¥zt "zl RE ZoA 9Al DOM,
EA, B FEE44 71 748 2ATol 2=
(Fig. 2B). A4 ) g EAAE superoxide
radical? nitric oxide?t AAE 4 on, ol&9]
FERkge] ot FaMEE oA peroxynitrite
7y BAEE o918 e W 380 LDLE
A g e gohlo A Ee) A8l Sato) okrlE
okar gEA AT B3] superoxide radical
nitric oxide®] W07 MA R peroxynitrites
Hkg-Ao] superoxide$}d hydrogen peroxide BT}
st A ) wolr)le ofd7iA gzl
u7} gl 2 AgelA 82 8 %9 nitric oxide
o i3t AAZAHE vlwsEy] 98t SNPE nitric
oxideE AAAF]ITL ©|E DAF-2E 243l k7
& 4% 23 DCM3} EA FEE4 adx9
nitric oxide AAEFC] UH-E UL 4 Uk
(Fig. 20). o9 daE vigen gz &%

MOy

b WA A oA I Draconis Resina)$l a-43k 9

o0k

9% o) 189

Zo DCMF EA FE50] A4z 71 Hol
 ghalsl g4l Slttn wuslw, whgs i AlE
o] RAW 2647 AjEoA] MTS assayE Adste] A
FEAo] g gAY FEE A HFig 3). 1
23 LPS HO:E 4t FEAR AREste DCM,
EA &80l RAW 2647 AXY Ax U 23= ¢
b} EaA o wroldheA DCF-DA assayE £3)
Al goldich DCF-DAY Alo] Axulabd A ¢
22 {44 Bovla, WO whid ¥EE ue
DCFE A =22 DCFe 37458 5743}
HE 9re] ROS AARS E4E 471 Utk 17
LPSE AE 9Fe] ROSE adzow A=
Az dedd g o] 43¢ A3 DCMIF EA
5 25 AE ¢k ROS AAE FroFEHoR
AL o §F AYLTg. 4, in vitro Aol ks &
Ao AF orllME FETE 8 & 4T
AE:e o Ao gk AxzAe] wojukge
g, Jaddess By B4 F3 B8 U
of 5o SA4ko] YJeh, cytokines, PGE;, lvsosomal
enzyme, free radicals & O w7l EHe] T3}
i Utk EFHkgo] AEREW FEukse] dARIA
¢l NF-xB7} 8435, NF-xBe] 43l HA
IL-1B, IL-6, IL-8¥% TNF-oE ¥&st= dF F4
g%y dde {7z Ede xgsd, &
COX-29F INOS®] 8435 zdste] @Fwkg Ay
of Ax Fad 8 sy’ TuAsEe] e
2&:2¢) NF-kBe] @A3)ol] 28 ¢ ¥ €9 3

12 N ot kR

-
[

2 %5
WAs BBl HEIAE, AT 2 9
oA Ee] NF-xBe] &X4o] Frteo] glow A
Z wWelelAe) oxidased LDL 3+ NF-xBo &4&
2731 Aoz Huslo] T NF-xB 2439
Fo3he ¢labEde TNF-q, lymphotoxin, IL-1B,
L6 & oy 7B @54 AllEIRIE,
mitogens, lipopolysaccharide(LPS), ¥4 g4 A
A, AEH 2Ed 2 294, phorbol esters $¢)
dEd¥, ErEe He o] BAEC] giFE ROSE
shishe Aoz g¥A ¢, o] NF«kB 243
getxeg BN oA o AEve
Aol o]2igk At NF-xB 84371 g2y
Azhkgd] o8] =S RAFE AoE AEle
gz 443 An4ge F HoEn o & F
Ak

RAW 2647 AlEo] DCM#} EA $25-8 Al 1
AlZke] At Fof) LPSE Aelsle AF-E Tk

gedzel Fangon 8 Yo Ae

u

o



190 Kook
IZa EERIARl NO, PGE9) production, iNOS,
COX-2 expression, proinflammatory cytokines$! TNF-
q IL-18, IL-69 AE#HS 2A¥T. 2 23,
DCMaJr EA 358 25 LPSE T8-9% WA=

Ao E AANTFle ALE U a(Fg 57),
I FANE EA 35E9 At F O] $58 AL
2 Vehgth

ofHF 4Y BHASE Mol 49| ET FolAM
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