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Anti—oxidative and anti—inflammatory effect of
Do—Ki—Tang methanol extract in mouse macrophage cells
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Hyun—Jin Cho, and Sun—Dong Park

Department of Prescriptionology, Collage of Oriental Medicine, Dongguk University

ABSTRACT

Objective : The aim of this study was to determine whether methanol extract of Do—Ki—Tang (DKT) inhibit free
radical generation and production of nitrite an index of NO, PGEs, iNOS, COX—-2 and pro—inflammatory
cytokines such as TNF—« , IL-18, IL-6 and MCP-1 in lipopolysaccharide (LPS)—stimulated RAW 264.7
macrophages,

Methods : Cytotoxic activity of extract on RAW 264.7 cells was measured using 5—(3—caroboxymeth
—oxyphenyl)—2H—tetra—zolium inner salt (MTS) assay. The expression level of inflammatory response—related
proteins was confirmed by western blot. The production of proinflammatory cytokines was measured by ELISA,

Results : Our results indicated that DKT scavenged DPPH radical and nitric oxide in wvitro, Moreover, DKT
significantly inhibited the LPS—induced NO, PGE: production and iNOS, COX-2 expression accompanied by an
attenuation of TNF—« , IL—18 , IL-6 and MCP—1 formation in macrophages. Furthermore, DKT treatment also
blocked LPS—induced intracellular ROS production and the activation of NF—x B and MAPKSs,

Conclusion : Our data suggest that the anti—inflammatory effect of DKT is mediated through down—modulation
of pro—inflammatory mediators and cytokines by blocking the signaling pathways of NF—«¢ B and MAPKs, These
inhibitory effects by DKT represent a potential therapeutic approach to the treatment of inflammatory diseases,
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228 herbal melanin®] Ate]E71IQ1  tumor
necrosis factor (TNF)—ea , interleukin (IL)—6, vascular
endothelial growth factor (VEGF)Q A RS =3t 3
H% A, radical scavenging activitye} A3|8Fe] ofeh
FEEY AT &4 AR 5 58 P 4, 430
892 thymoquinone®] HMZFAY Az} HFY A2 F
AE At E7t I 1 gk YudE S0
gt Huol AFAGEDY EHE 2FgTH=E AFEITT 9L
Q. 258 (Evodia officinalis DODE,)o] B3 Buz:=
free radical scavenging activity, A AlEF HT29, &
WA ERE MCF-7, ZIIANIZE HepG2olA  DNA
topoisomerase?] & JAFOEN A2 FAZ AAE
& A A, LRERH B aucubing ZeAe|
ot DRt gA &4, AFAE B3 S, AT I
A w3 st 4 Bavt T

Al Yol ASEAELDD AR Edo] #+3& o|F
I Sled 4347 AAA AFE AEHA (oxidative
stress)7t SEE AEZ &4 D wEd Aglo] opyjEy,
ABld AEgAE YHFo2E= = (inflammation), A7}
Houke reactions), AR
(dysregulation of metabolism), 38 (ischemia) of £
A, RAoZL u|WE (microbiological organism), A
Z47] ZA} (electromagnetic radiation), 3FH&Q1 2= 5o
sl fEE 4= Qloh o]l AREE At Tefst= Ao
(ROS)?} reactive nitrogen
species (RNS)7} =4, superoxide (O ), nitric oxide
(NO), hydroxyl radical (OH) 59| free radical, 71 £|°]
Ata §31% (oxygen—derived species)$l singlet oxygen
(*0), hydrogen peroxide (H:0,) 50| of7]of &3t}

ASES2 SA3tE HYAlEo] g8l dojuh= 479 |
Ao 2, O 4 ATy Alzeutel JEQl LPSY |t
olg|x, uAE T A= o3| hAM|Z (macrophage)’t
3t FS5EhSol HHEE w2 3=y Aol &
F=o] Mo HYoREEH SFE Wolsted AdHoR
ZgatA 9o, a8y 9% ol whstEd Suiga
g, sWATE, 949, H4 59 9434 s 8T 5
et Lpsol o8] EAstE hAMEe|A IL-6, IL-18 ,
TNF-a 59 pro—inflammatory AF|EZIRIET} NO 9
prostaglandin E; (PGE2)7} I A= FFukso| A&
Hog fElo] QA9 ZE AS I3 Aol =
t},

Alo|E7Fele]  AJAolE=  mitogen—activated  protein
kinases (MAPKs)2} nuclear factor kappa B (NF—« B)
pathway7} #ojst= Ao 2 I2A Qv dialA|2oA LPS
&} Z2 A=o] 2 MAPKs®t NF—« B7F E43t=] 245
AZAAE] Aol =t e 2 d24 RS
< JMAsH] fside 9452 Sdtke d5edAre] 2da o
Z9-gol TE MAPKs®t NF—« Be] 844 2Hsh:= 2
o] F4asltt,
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2 dFolAE ubs dAAZQ] RAW 264, 7oA =719
HeE 2289 S 9 FHF A4S AT in
vitro %o A free radical scavenging activity &3-S 3
FEEY P L ARG v HAAEZY RAW
264.7 Y] ROS AAQZ) vA= I LotEyth E I
85 4L AR st uhea tiAA|EZQ] RAW
264.7° LPSE Aot AFWHEE F=AA A7 ol
guit aaAo R A = e A BEIFT. 1 AE
A AZ7} #EskeE NO, PGE; A%} inducible nitric
oxide synthase (iNOS), cyclooxygenase (COX)—2 &aA
2o} d=A4 AolEFICl  (proinflammatory cytokines)Ql
TNF—« , IL-18, IL—-6, monocyte chemoattractive
protein (MCP)—1¢] A% SAstct. 221 ojuf A=
W] MAPKs® NF—« B pathwayol ojwgt gaFo] Sl=A
ZARSE v o3t Ang do] B st Hio|t}

Table 1. Reported pharmacological effects of component herbs of
Do—Ki—Tang (DKT)

Herbal name Reported effects

AR anticancer effect”, anti—inflammatory activityg),]o)

b liver injury—related mechanism”, hepatotoxicity
anti—i]gl%ammatory activity”'lz), 1.':mticancer

=3F effect™ ”, antioxidative activity ”, antibacterial
activity

anti—inflammatory activitywl)(i 2(%mtioxidative
activity _, anticancer effect ™", antibacterial
activity”’, modulation of neurotransmitter

>
o
o

antioxidative activityzg), anticancer effectw, %
feEat s photoprotective activi%—preventing photogza%ing ),
neuroprotective effect™’, antianoxic action

2 A e =7 4 dAle FadEe 9
Tofst FAE wAoA AHE RS FAste ARgsHon,
AR, 5, &3, 7S Table 23 Zo] Hjgs}e]
6000 ml® methanol& 7}t t-& 70TA 4817 &&F
FEote oAt & FEstL 4 RSk 39.2 g9
< FEE & B1WE 4 o HEHE FEES
Figure 19]4¢} Zo] g E&st4ict,

Table 2. Composition and contents of DKT

s 9 A-EF (2)
AR Melia toosendan Sieb, 120
=3 Aucklandia lappa DECNE, 90
238 Nigella sativa L, 60
RN Evodia officinalis DODE, 30
=% 300
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DKT

Extraction by methanol (6000 mi, 48hrs)
Filterate using wattman paper

R

PPT SuP

Concentration and Freeze drying
Resolved in PBS and DMSO mixture

| Discard | | Used for assay |
Fig. 1. Extraction and fractionation procedures of Do—Ki—Tang
(DKT). PPT ; precipitate, SUP ; supernatant

2) A2t

A|EE  vjoFbel Dulbecco's Modifide Eagle Medium
(DMEM), fetal bovine serum (FBS), penicillin—
streptomycin 59| A|EZujFE AJFEL  Gibco BRLA}
(Grand Island, USA)ollA F+dsyitt, Ado] ARSR AloF &
Sodium Dodesyl Sulfate (SDS), Acrylamide, Bis= Bio—
RadAl (Hercules, USA)olA F43}%3, 1,1-diphenyl
—2-picrylhydrazyl (DPPH), EDTA, sodium nitroprusside
(SNP), LPS, 4,5—diaminofluorecein (DAF-2), 6—
carboxy—2',7'—dichlorofluorescein diacetate (DCF—DA),
AEBSF, CAPS, tween 20, protease inhibitors S=
SigmaAl (St. Louis, USA)oA FYstdct Ao AMgH
22} 34?1 anti—rabbit IgG horseradish peroxidase
(HRP)—conjugated antibody 2}
horseradish peroxidase (HRP)—conjugated antibody+=
Santa Cruz BiotechnologyAl (Santa Cruz, USA)oA -
QJatdT, 1% HQ INOS, COX-2. p—ERK, p—p38,
p—JINK, p—Ixk Ba , NF—« B p65%2} g —actin antibody+=
Cell Signaling TechnologyAl (Beverly, USA)ollA i3}
Fom ERK, p38, JNKE= Santa Cruz BiotechnologyA}
(Santa Cruz, USA)oJA FY3stHTh  Aqueous One
Solution Cell Proliferation Assay (MTS) kit®} Griess
Reagent System< PromegaA} (Madison, USA)oA <)
3193, ZE cytokine &AL 3t Enzyme —linked

immunosorbent assay (ELISA) kit®} Nuclear and

anti—mouse IgG

protein extraction reagentst Pierce
BiotechnologyAl  (Rockford, USA)|A FYU3tgoH,
PGE; assay kit R&DA}F (Minneapolis, USA)olA 45}
%t Protein assay reagent= Bio—RadA} (Hercules,
USA)oA dstact, A8l AFgd 2E Ak 48 5
FoVFe g ARSI

cytoplasmic

2, 4y

1) Free radical A& =3

1-1) DPPH radical 2A&A &4

DPPH radicald] tjgt 2AZAL Gyamfi 59| wWg?o)
el 2gskn WA wolg RS 2EE 50 419 0.1
mM DPPH €% 1 ml®} 50 mM Tris—HCl buffer (pH
7.4) 450 p 18 7ksted # RSl ERES A2l
3087 A% t©hS, microplate reader (VersaMax,
Molecular Devices, USA)E o|&3to] & 517 nmollA &

pI=)

34

olN

a3} 105

F=E =339t DPPH radical?] 2AZAL 50%2 &
5& Hole T& (ICx)2 FEASHIT

1-2) Nitric oxide 2AE4 &%

Nitric oxide®] 47842 Sutherland 52| ¥H% o) <
sto] =73tgict. WA 1 mge DAF-25 0.55 ml9] DMSO
o &3jAl7]aL, ©]& WAl 50 mM phosphate bufferg At
£3te] 4004 (v/v)E 3|43)A DAF-2 & FH|3)| ¥k
th =79 mEg &% 10 ¢ 1E 50 mM phosphate
buffer (pH 7.4) 130 x 19} &3t 2, 40 mM SIN-1
10 #1 % DAF-2 &9 50 x 1& F7ItEch §H-8HS
AlLo]A 1087 wjoFst Tt DAF-29F NO2| ¥hgo] ]s)
MAE= triazolofluorescein® HFI7UEE  fluorescence
microplate reader (SPECTRA MAX GEMINI EM,
Molecular Devices Corp., USA)E ARMES}Y], excitation
I3 495 nm @ emission I 515 nmolA A5 T

2) MIAHHE

ape- A0l AN EF]] RAW 264.7 MEs IFA|ZF2
3y (KCLB)olA £ wekom, Azuigs 98 10% FBSS
1% penicillin—streptomycing E5Hel= DMEM
(Dulbecco's Modified Eagle Medium) HjA|E ARE3}TEH
M=ZE 37C, 5% CO; 274 wjeFstAct,

3) MTS assay

=79 HgE FE2EY AlEd dig 54 5382 5-(3-
caroboxymeth—oxyphenyl)—2H—tetra—zolium inner salt
(MTS) assay g0z BEA39ct o] mitochondrial
dehydrogenases®]| 2Jte] MTS7} formazan® 2 ZHEE =
AL 2A51= Aotk 96 well plated] 1x10" cells/well€
RAW 264.7 AZE &£Fsta HQE =4 (0. 10, 20,
30, 50 ¢ g/mhE 18 A7t <t Akt Welld 20 1
°] MTS solutionZ H7}ste] 37°C, 5% CO. HIF7]oIA 4
A7t 59t ¥ReA]Zl 3. microplate reader (DYNEX,
Opsys MR, USA)E ©]&3}o 450 nmo|A FLEe WIS
2xgoe] dame] UE AEAELS WERE BAST
FrE AL 2= FEEE NEZE W uRE Zo] ujekst
o 22 ALY FHEE Blusiy 2ASHA

4) DCF—DA assay

=7|g WghE F&80] LPSo| 23 RAW 264.7 A=<
Asld 2Ake BEske AnE 2335 st DCF-DA
assayE AASAF? WA MEZS 96 well plated]
1x10* cells/well2 833511, o2 Hxdz (A7 AH
23t & 1 x g/mle LPSE A3k 37T, 5% CO.2] =4
oA 18Xk F¢tF et = HiXE AAT v, 10 4 M
DCFH-DAE Aste] 4587 viFetgitt, PBSE 23] Al
3} fluorescence  microplate reader®  ARES}Y
excitation I 485 nm®} emission T 535 nmollA] F
PHEE 245,

0

5) NO MMzF =

NO9 sE=+= HjFd YO nitrite =L Griess
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Reagent System®< o]g3te] ZAstAch RAW 264.7 Al
2o =Yg HeE FEES AAsaL 1A T 1 4 g/ml
o] LPSE A=ste 18A1ZF vigstitt, wigd 50 » 19+ 2
2 %9 Griess ReagentE EolFa 1087F 204 ¥-3
AlZ1 3 ELISA reader®Z 540 nmoA S¥T=5 Z435ttt
Sodium nitrite?] =¥ FEFIAL o] &3to] ujgH 9
NO =& AAkstart,

6) PGE: Mdg =1

Az wjdd e PGE: %= £783t7] 918l commercial
competitive enzyme immunoassay kitE R&D systems
(Minneapolis, USA)ollAl F+Yste] AHstget, Al2of =7
g mete 2228 HAAYST 1 x g/mle) LPSE sty
ot 18 AZF & AZ wjgd-E do] PGE: Sl AR
o}, HFHS goat anti-mouseZ coating® 96 well plate
o Ztz} 100 p 14 loadingdtxl, o}7|]l primary antibody
solution 50 # 12} PGE: conjugate 50 u 1% A7lste] 4T
oA overnightA|FATh Washing buffer® 43] A&3}x
substrate solutiong 200 x 1% H&ldle] 587 HWRSA|IZ
%, 50 p 19] stop solution& Az & 450 nmollA FF
=& S5

7) MIZ HHQEH LHO| cytokines S

Az vy o] cytokines?] FE A YIS
Enzyme—Linked Immunosorbent Assay (ELISA)E 433}
ot MxEo| =r" Hgg FEES Adste A7 F 1
¢ g/mle] LPSE Attt 18 Azt & A=z ujgle o
o] cytokine £74of 0|85ttt WiFHES HHS == 3
X%t & cytokine2 2 coating® 96 well plateo] 50 u 1%
A7l 4ColA overnightAlFH T, Washing bufferZ 33]
MZ3E 100 ¢ 19 biotinylated antibody reagentE Ztz:
9] welle]l AFst 1A7F Fet Ad2olA BEAIZI = 33
MAeE o2, 100 x 19] streptavidine—HRP solution= |
gste] 1AIZE ¢ AA2olA ¥ESAIZl & ©HA| washing
buffer2 33 M-kt 7]
di(2—ethylhexyl)—2,4, 5—trimethoxy benzalmalonate
(TMB) substrate® 100 g 1® g3t 5~3087F ¥HEA|
1 % 100 x 19 stop solutiong A3 & 450 nmofA
TH=E A5t

8) Western blot analysis

A7195S 3t dA AR FE2 AT AIZHEE A
ZE PBSZ 33 AIAF &, lysis buffer (pH 7.5, 50 mM
Tris—HCI, 150 mM NaCl, 2 mM EDTA, 1% NP-40, 1
mM sodium orthovanadata, 10 z g/ml aprotinin, 10 x
g/ml leupeptin @ 1 mM PMSF)E 4o 4ColA 3087t
YRSAIZ|L 12,000 x gollA 1087 ¥4 Eejste A5dE
BT Nuclear extract®] A9+ nuclear extraction kit
£ Agsll @ olF, FUT o THAL sodium
dodecyl sulfate—polyacrylamide gel electrophoresis
(SDS— PAGE)Z E#AZl F, ©iAL  nitrocellulose
membrane®l| transferdtgcth ©] membraneS Ao H|E
o]z ZAgS Atstr] ¢35k blocking buffer (5% non—fat
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milk®} 0,1% Tween 20& 73t TBS §H)ollA 1AL &
oW AZ ¥, 7 A% sl dig A Aol 172
AIZE Bt WESAIFATE o]olA 0.1% Tween 20& hHgt
TBST £Ho =2 4087F A& 3t th2, secondary antibody®=
HReA|HTE o]ojA] ECL system@ 2 92 A]71 & X-ray
filmAol A SadS Slstqrt, ZF AR duld A=k
Bradford protein assay kitE AREStS] 595 nmollA &%
=8 24sie] NSt

3. A=

Ay A= means+SEMOZ Uehfiglon], SAEAY
2 GraphPad Prism 4.0& ©]83}9 one—way ANOVA
followed by Tukey's Multiple Comparison TestZS AA|%t
. kel 0.05 mEd o o Ao WS
Western blot& &3] ¥ band® density =42
GelDoc—It Biolmaging System (UVP, USA)2 ARE3}
=

EEER

1, =719 W& 559 free radical £2AE
§ 273

=7 WeeE 2529 AR s ulwsly] $ste,
DPPH radicaloll diet £784& 4% 44, #5294 &
=7h 7Kl weh aAFe] F7FHAAL, 230.3 x g/mle)
F=oA 50%2 DPPH radical® aA3tIch (Fig. 1A),
RNS9| s}l NO9| Aol mXs B AR 23
41.8 p g/ml9] FZOIAN 50%9 £AEY (Cs)& EAct
(Fig. 2B).
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Figure 2. Scavenging activities of DKT methanol extract on free
radicals. (A) Scavenging activity on DPPH radical. (B) Scavenging
activity on nitric oxide. Data are represented as means=*+SEM.
Significantly different from control ; *** : P {( 0,001, ** : P (
0.01.
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AZE L u|RE FgF
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U}"* HAHZQ RAW 264,79 o3t =719 Hege &
S5 AEEAS dotiy] Y5t MTS assays TH5HA
th 22E2 w9 (0, 10, 20, 30, 40, 50 x g/ml)E 18
Azt Eet AE Aah 20 u g/mlY FEAA 92.3%9] Al
ZYELS UAT 30 4 g/mld] BEONA 84%9] BE
&2 B3tk 40 p g/mle] FEAARE 65% o] AE
AZF BEEe] NEEAo] veRdth webd 30 4 g/mle
FE7kA RAW 264,70 HEste] oy AdS APsiict
(Fig. 3).
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Figure 3. Effect of DKT methanol extract on the cell viability of
RAW 264.7 cells. RAW 264.7 cells were treated with various
concentrations (0, 10, 20, 30, 40, 50 x g/ml) of DKT methanol
extract for 18 hr. Cell viability was measured by MTS assay as
described in materials and methods. Data were chosen from three
independent triplicate experiments.

3. =71% vWigE FEE°] RAW 264.7 A=
o] ROS Al mlA= 9F

LPSo oJaf A== RAW 264.7 AZ Y2 ROSY| m]x]
= &3E DCF-DA assayE Sdto HEsSIAT. 1 A
obtd A E SR ¥ fiRFo| vlgte] LPSE W& A
3 AT 894 Qe FIAHEo =712 BYr) o]
24 LPS9 A7} RAW 264.7 A|Z W] ROS AL &
HHo 2 FEHASS & F A%th LPS &5 Aty 7
<, obfd AHEE A 2 diRol Hlste] oF 2 1vf G
Z=7b 2715 8, 10, 20, 30 x g/mlY] =79 HEE
28 AL LIPS Aol sz 26.5%,
67.4%, 91.3%°

1
DKT (ug/ml) D 0 1D 20 30

AEBSF (mM) 0 0 0.2
+LPS

-

Intracellular ROS
fluorescence intenensity)
Suppression (%)
3 &

Figure 4. Inhibitory effect of DKT methanol extract on intracellular
ROS production in RAW 264.7 induced by LPS, RAW 264.7 cells
were preincubated with 10, 20, 30 x g/ml of DKT methanol
extract for 1 hr. And then 1 x g/ml of LPS were treated to
induce intracellular ROS production for 18 hr. Data are
represented as means=+SEM. Significantly different from control (#)
or LPS alone (*); ###, *** : £ 0.001, * : P 0.01.

4. =719 vgE FEE
ol nA= 9

o] NO¢ PGE:9] 4

e 2B Pt

pI=)

TET 2 107

olN

=g dee FE2E9 IJEFEEE gotrr] sty
RAW 264.7 MZAA LPSo| <3 F=E+= NO9 A=
X FEFE Griess AFE AMEStY ZRARE A3}, 10 4
g/mloAlXRE  70%0144e LA &7t Yepddth (Fig.
5A), I3]A, figure 5BoJA] HEo] LPSef| 93] A==
PGE;9] o] =7 HetE FE2E4 93l 30 u g/mlollAl
22.4% F4=9)th (Fig. 5B).
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2.
= g
Y £
2 2
= 14 o~
= ek w
z RHK gk o
7
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LPS (ug/ml) 0 1 1 1 1 LPS (ugiml) 0 1 1 1 1
DKT (ugiml) 0 o 10 20 30 DKT (ugim) 0 0o 10 20 30

Figure 5. LPS—induced NO and PGE. production. RAW 264.7
cells were preincubated with 10, 20, 30 x g/ml of DKT methanol
extract for 1 hr. And then the cells were treated with 1 x g/ml of
LPS to induce NO and PGE, production for 18 hr. The NO
production was measured by Griess Reagent System, and the
PGE, production was measured by ELISA as described in
materials and methods. Data are represented as means=®SEM.
Significantly different from control (#) or LPS alone (¥); ###, *** :
P 0,001, ¥ : P 001,

5. =71 v
Fdo X ¥

F&E9°| iINOS¢ COX-29]

FEUA] NO%F PGE»9 @da4¢l iNOSeH COX-29
R nXe TS AR A3, LPS @5 Ao o)
71 INOS$F COX—29] Wdo] =7|g weg FEEI
o3 F= oEHORZ FATS T 5 U (Fig. 6).
Image 24 AAE ATt ARAer Haaas gl
2 Aa T meke 228 30 x4 g/mle] Ao gsjA

iNOS& 99.8%, COX—2+= 67.2%7H] ¥d T2ai7t s
& o 4 gt

A B

LPS (hg/m) 0 1 11 1 LPS(ugim) 0 1 1 1 1

DKT (ug/ml) 0 0 10 20 30 DKT(ug/ml) 0 0 10 20 30

§83

INOS band density
COX-2 band density

1

100 100 LPS(ng/mj) 0 100 100 100 100
DKT (pg/ml) 0 o 10 20 30

LPS (ng/iml) 0 100 100

DKT (ug/ml) 0 0 10 0 30
Figure 6. Inhibition of LPS—induced iINOS and COX—2 expression
by DKT methanol extract. RAW 264.7 cells were preincubated
with 10, 20, 30 x g/ml of DKT methanol extract for 1 hr, and
then treated with 1 x g/ml of LPS for 18 hr. The expression
levels of iINOS and COX—2 were determined by western blotting
as described in materials and methods and the density of band
was calculated by GelDoc—It Biolmaging System. B —actin levels
were used as internal markers for loading variation.

6. RAW 264.7 N|ZoA T7|e WErg 228
o] LPSE $:¥H dZA Ao|EFIQle] AAEk
AL g
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A54  AelE7K] (proinflammatory — cytokines)<l
TNF—a , IL-6, IL-18 , MCP-1¢] A mE= AT
< 2AIEY, TNF-o £ 10, 20, 30 x# g/mlY] BEoA
ZZk 49.8%, 72.1, 90.6%9] TABEI7} YERED, IL-69
ZASol= 10, 20, 30 x« g/mle BEoNA T4,1%, 76.3%,
89.1%2 Zrx&I7F Vet IL-18 &= 10, 20, 30 u
g/mle] HZo|A 63.0%, 85.3%, 90.5%2 HAEINE HY
I, MCP-19] ALol= Z+2 8.7%, 31.2%, 76.8%° A
aE Bk (Fig. 7). oY 2iE & o, =7|E Hw
& FEE2 LPSE 58 G354 ARIERIY A4S adt
Hog AATE & F Uk

45001 #H
Z s000 =
H . £
& )
s :
< 15004 sk 3
g
e
od
LPS (ng/m)) 0 1 1 1 1 LPS (ng/ml) 0 1 1 1 1
DKT (ugiml)  © o 1 20 30 DKT (ug/mi) 0 o 10 20 30
_ 2001 :
g 5 nhk
= 1504 o ~
g 2 2
£ o c. /
il g /
N ; nt
%

o
LPS (ng/mi)
DKT (ug/ml) 0 o 10 2 30

LFS(ngdmI 0 1 1 1
DKT (ug/ml) 0 0 10 20 30
Figure 7. Inhibition of LPS—induced TNF—«a , IL-6, IL—13 and
MCP—1 by DKT methanol extract. RAW 264.7 cells were
preincubated with 10, 20, 30 x g/ml of DKT methanol extract for
1 hr and then treated with 1 # g/ml of LPS for 18 hr. The TNF—
a, IL-6, IL—18 and MCP-1 production was measured by ELISA
as described in materials and methods. Data are represented as
means+SEM. Significantly different from control (#) or LPS alone
(*); * : P {0.05; ###, ** 1 P 0.001.
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gofAs AfEIrt yerdS g 4+ AT (Fig.
8A). mZE NEZ|A LPSe] <A FZEHE Ik Ba 9
phosphorylation®] =718 HgE &5 o3 axzxoz
AEe AT 4= AUt (Fig. 8B).

A tx B P
Y 0‘{6 P-“ﬂ &
&0 R
L ¥ WK ®

80. 800-

g

200-

MF-xB p65 band density
&
1xB-c: band density

R

%
o

]
valy
P

A

— Vol. 25, No. 4, 2010

Figure 8. Effect of DKT methanol extract on LPS—induced nuclear
translocation of NF—¢ B p65 and on the phosphorylation of I« B
a . RAW 2647 cells were preincubated with 30 # g/ml of DKT
methanol extract for 1 hr and then treated with 1 x g/ml of LPS
for 18 hr. The expression levels of NF—« B p65 and p—lx Ba
were determined by western blotting using nuclear extracts and
cytosol extract, respectively. The density of band was calculated
by GelDoc—It Biolmaging System. PARP and B —actin levels were
used as internal markers for loading variation,

8. T7|% Wek& FE&E°|] mitogen—activated
protein kinases®] Ao u]X&= A

=718 HEe FEE0] MAPKS &4 tjxe I3
ZAR7] 98] western blot2 E3] ERK, JNK, p38el ¥
32 Al HEgth Figure 994 E%o|, LPS ©& o]
A= ERK, JNK, p389] phosphorylation®] Z7}5t9d A
o] =Yg HgE FEEI 93 = JEHoR PATS
AT 4= glok, EZ ROSY A3AIl AEBSFe oJsiA=
I &go] o g HasEE AL B F U

LPS(ugml) 0 1 1 1 1 1

DKT(ugiml) 0 0 10 20 30 O
AEBSF(mM) 0 0 ©0 ©0 0 02

p-ERKI = - I
R [ =
pun | mmm— |

JNK I---—-—‘

P'P33 |-—---—-—— |

p38 I —— — -l

Figure 9. Effect of DKT methanol extract on MAPKs. RAW 264.7
cells were preincubated with O, 10, 20, 30 x g/ml of DKT
methanol extract for 18 hr and then treated with 1 x g/ml of LPS
for 1 hr. The expression level of MAPKs was determined by
western blotting.
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