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Anti—inflammatory effect of Rumex japonicus HOUTT, in RAW 264.7 cells
Jun—Yong Huh, Hyun—Jin Cho, Ki—jeong Park and Sun—Dong Park’

Dept. of Prescriptionology, College of Korean Medicine, Dongguk University,

ABSTRACT

Objectives : The aim of this study was to authenticate whether fractionated extract of Rumex japonicus
HOUTT. (RJ) has anti—inflammatory effects in mouse macrophage, RAW264.7 cells.

Methods
freeze dried. The methanol extract was dissolved in water and dichloromethane (DCM), After that, two layers

. Roots of RJ were extracted by methanol for 48hours. The methanol that gained was filtered and

were separated, Ethyl acetate (EA) added to the water layer and separated again. All the layers were filtered
and freeze dried and the extracts were tested, Cytotoxic activity of extracts on RAW 264.7 cells was measured
using MTS assay. The nitric oxide (NO) production was measured and proinflammatory cytokines and PGE2
were measured by ELISA kit. The levels of inducible nitric oxide synthase (iNOS), cyclooxygenase—2 (COX—2), I
£ —B—a and nuclear NF—x B p65 expression were detected by western blot,

Results Our results indicated that DCM and EA extracts of RJ inhibited the LPS—induced NO, PGEz
production and iNOS, COX—-2 expression accompanied by an attenuation of TNF-« , IL-18 and IL-6
production in RAW 264.7 cells most effectively, DCM and EA extracts also had suppression effects of
LPS—induced NF—« B and MAPKs activation,

Conclusions : This results demonstrate that fractionated extract of RJ has anti—inflammatory effects and among
the fractioned extract, dichloromethane and ethyl acetate extract have best anti—inflammatory effects,
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2 Ao AMEEE ol FETiEta st WAl 1
Aol AdEE RS st ARk FAIE 1000 gof
5000 ml9] 100% methanol& 71t the 48A17F B¢t &
G oms}o:] E&3la 52 ARl 56,92 g9 WS
ZE (& 5.69%)% AUtk o] WEE FEET 50z
500mloll €8jA171 th& dichloromethane(DCM)& S5O =2
71t & r;tgzgqme o]-g5}o] DCM—J 23S ok
o5 3W WHESH & $£E3 BIFS on & FEA=x
to] kA2l DCM 28 4,02g2 dAth o] B o|%
E 29 thA] 500ml2 ethyl acetate(RA)S 7F5te] Ak
P AT BUS o s BARSE 5 14g2 4Tt g2
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2) Alef

Al "fokole]l  Dulbecco's Modifide Eagle Medium
(DMEM), fetal (FBS), penicillin
—streptomycin 59 A|ZH|SE A|9FELE Gibco BRLAF
(Grand Island, USA)ollA Fiatich, MA@ AMgH Al
% sodium dodesyl sulfate (SDS), acrylamide, bis:=
Bio—RadA} USA)olA  F3tEal, CAPS,

tween 20, protease inhibitors 5< SigmaA}l (St. Louis,

bovine  serum

(Hercules,

USA)ollA sttt A3l AREE iNOS antibody<}
anti—rabbit IgG horseradish peroxidase
(HRP)—conjugated antibody?} anti—mouse IgG HRP
—conjugated antibody+= Santa Cruz BiotechnologyA}
(Santa Cruz, USA)9|A, COX-2, Ik Ba, p-Ik Ba,
NF—-x B, PARP, [ —actin antibody+= Cell Signaling
TechnologyAl (Beverly, USA)olA FU3stHTt. Aqueous
One Solution Cell Proliferation Assay MTS) kite}
Griess Reagent System PromegaA}l (Madison, USA)oj
A FYsIAAL, 4 cytokine 3L % ELISA kit9}
nuclear and Cytoplasmlc protein extraction reagents+—
Pierce BiotechnologyAl (Rockford, USA)olA F3s}io
o, PGE2 assay kit= R&DA} (Minneapolis, USA)oA
ATt Protein assay reagent: Bio—RadA} (Hercules,
USA)OlA sttt Aol AHE 2E Aok £48 5
Folde g ARt

| RJ (1000g)

Extraction by methanol (5000 ml, 48hrs)
Filterate using wattman paper

PPT

Concentration and Freeze drying

1. Methanol extract
(yield: 5.69 % , 56.9 g)

The methanol extract (50 g) was
suspended in water (500 ml) and
reextracted by 500 ml each (3 times) of
dichloromethane and ethyl acetate.

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

2. Dichloromethane extract
(yield: 0.4%, 4.02 g)

!

3. Ethyl acetate extract
(yield: 0.5 %, 5.14 g)

4. Aqueous extract
(yield: 3.3%, 33.2 g)

Figure 1. Extraction and fractionation procedures of RJ. PPT: RJ
after decoction. SUP:methanol extract before freeze drying.

2. ¥y

1) Mot

ape- A0 AN EZSQ] RAW 264.7 AZE I=AZFS
g (KCLB)olA £ wgton, Axzujeks 93 10% FBSe}
1% penicillin—streptomycing Zgsl= DMEM (Dulbecco's
Modified Eagle Medium) BjAE ARE-3l%TE A|lZE= 37T,
5% CO, oA HiFstATt.

2) MTS assay
FAZe dEe (M), telEZ229E (DCM), ollgotAlH]
°JE (EA), & (A) EFY AN=zo digt =4 =H2
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5—(3—caroboxymeth—oxyphenyl)—2H—tetra—zolium
inner salt (MTS) assay H2%oz BAM3IHLh ol
mitochondrial dehydrogenases©] 9)5}e] MTS7}
formazan2 2 HAZEH= AL ESAsI= Aolth, 96 well
plated] 1x10" cells/well®] RAW 264.7 NZ& E3six
Z}2+9] RS =9 (0, 10, 100, 300, 500, 700 x g/ml)
2 18 ARF &% ASH. Welld 20 18] MTS
solution& H7}ste] 37T, 5% COz iF7]oA] 447t F¢t
HReA1Zl & microplate reader (DYNEX, Opsys MR,
USA)E ol&ste] 450 nmollA FF=e] HIE FAsto] of
23] dE AZAEESS NEEE BASGH 4 =9
Y7} 2= FFEE AZE W wRE o] vjFste iz
I AEFY FFEE vlwsjA EAsHH

3) NO Moz =%

NO9 w2+ HUgd W9
Reagent System'’& o]g3te] ZA3lAct RAW 264.7 Al
x| 24249 BEE FEEE AAYSL 1A F 1 4 g/ml
o] LPSE Aot 18A17F viFatsitt, v 50 x 19+ 2
& k9] Griess ReagentE YojF1 1087 ARRoA HRS-
A7l & ELISA reader2 540 nmoA &35 433
Sodium nitrite?] FEE EFITAS o]83te] HjF Yo
NO =& A4ttt

nitrite =% Griess

4) PCGE, M8 =9

Al viFd o] PGE, %<& S457] $13] commercial
competitive enzyme immunoassay kitZ A3}t Al=Z
of ALY 7] £8L sEEE AAYStAL 1 4 g/ml
LPSE Attt 18 At & AlZ wigde do] PGE»
ZAo AMESERT), HiYFH-E goat anti—-mouseZ coating®
96 well plated] ZFZF 100 g 1% loadingsti, of7]o]
primary antibody solution 50 x 12} PGE; conjugate 50
u 1 A7}t 4°ColA overnightA|FHTF Washing buffer
2 43] M|A3}a substrate solutione 200 g 1% *2|5}e]
1087 ¥F3A171 &, 50 x 19] stop solution A3t &
450 nmoA FF=E AU

5) Western blot analysis

A7195S AT 9 AR 52 AY ARPEE A
XZE PBSZ 33] AlAd &, lysis buffer (pH 7.5, 50 mM
Tris—HCI, 150 mM NaCl, 2 mM EDTA, 1% NP-40, 1
mM sodium orthovanadata, 10 g g/ml aprotinin, 10 z
g/ml leupeptin @ 1 mM PMSF)E do] 4TeolA 30837t
HEEAIZIAL 12,000 x gollA 1083F fAlEEste s
Z9ktt, Nuclear extract®] Z-$+ nuclear extraction kit
SRS olF, FYE Y @HEE sodium dodecyl
sulfate—polyacrylamide gel electrophoresis (SDS—PAGE)
2 BIAZ F, WAL nitrocellulose membrane®]
transferstch. ©] membranes FA|S H|So|H AR

pdst7] 9sked blocking buffer (5% non—fat milke}t

0.1% Tween 20& T3t TBS £M)oA 147 H<F vb-S
AR &, ZF AF D] gt FAE 7hete] 247 B¢t
HESAIATE ©]ojA] 0.1% Tween 20 F-f-3H TBST oo
2 4087F AIA%E tS, secondary antibody®Z HHSA|FTH
o]oJx] ECL system@Z HEE A7l & X-ray filmAFolA
ddSs glEget. 4 RS weE AL Bradford
protein assay kitE ARESIY 595 nmolA TFE=E =435}

o AAIHAT.

6) MIZ HHIH LHO| cytokine &8

Az gl e TNF-« , IL-18 , IL-69 &¢& 535t
7] 98] Enzyme—Linked Immunosorbent Assay (ELISA)
£ FYstat, Ao ATy Zztel 3% 1X7HEet A
Agg &, 1 4 g/mle LPSE A3t 18 A7 & Alx
HjFHE Ao cytokine S0l o-&3tuTt. HFAE FAG
L2 33X T cytokine2ZE coating® 96 well plateo]
50 u1# 37isted 4CoIA  overnightAlFth Washing
buffer2 33] A&t 100 x 19] biotinylated antibody
reagentE ZtZHe| wellell A]ste] 1A7F 9 4204wt
SAIZl & 33 AIF3 tha, 100 x 19 streptavidine—HRP
solutions AZ|ste] 1A7F Bt A=o|A ¥REAIZ] & ThA
buffer2 33] A=At 4710
di(2—ethylhexyl)—2,4, 5—trimethoxy benzalmalonate
(TMB) substrateE 100 g 13 @5k 5~3087F ¥REA
71 & 100 u 19 stop solutione A3 & 450 nmollA]
TE=E SAsHH

washing

3. $AAE

A= meanstSEMOZ UeRfiglen, FBAEAHLS
GraphPad Prism 4.0& ©]&3}l% one—way ANOVA
followed by Duncan's multiple range testsE AA|gF &,
Pgrol 0,05 merd o (o3t AeR wASYTE. Western
blot& H3] Y& band9 density 242 GelDoc—It
Biolmaging System (UVP, USA)& AME3le] A3

AP A}
1. Al B30l RAW 264.7 ANZd T3t EA

oho A hAIANEQ] RAW 264,70 gt ZHzhe] B3] A
ZEAS dolHy] 93te] MTS assays $£H5tHTh SAIZ
o] 23S =xd (0, 10, 100, 300, 500, 700 x g/ml)=
18A1ZF B9t =g A, 100 ¢ g/mle] F&=7AE AE9
AzEgo] 88% olAlo]a, I olAte] EEoM: AZo] A
EE5 15% ol A2AFT (Fig. 2). A NEZ BEE
o dFE FA %= 100 px g/ml o5t FEE thZ AEF
Z183et,
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Figure 2. Effect of RJ extracts on the cell viabilty of RAW 264.7
cells, RAW 264.7 cells were treated with various concentrations
(0, 10, 100, 300, 500, 700 x« g/ml) of RJ exiracts for 18 hr. Cell
viability was measured by MTS assay as described in materials
and methods. Data were chosen from three independent triplicate
experiments,

2. RAW 264.7 A|ZoA NO2 PGE29] ¥4
Zol u|X= 9F

Griess ReagentES ARE3lY] A2 BEFE=EZ NO9 AA
Zol mX= FFE AR Ak, LPSe Y3 7t NO
o] Aol 7] oA T YEHOE HaHE= A
g = ATH (Fig. 3A). LPS) 23 A== NOoj o
3 ICso = M, DCM, EA, A EZoJA ZZ} 9.7 u g/ml,
8.8 xg/ml, 52 pg/ml, 587 yx g/ml2 A=At (Fig.
3B). E LPSel| o =5 PGE:S el wA: 93
ZARRE A3, Fig, 4014 B0l 229 B0 AP F&
7} 7ol wet PGE:9| A%l ZaEEs 2SR Uey
t}, M, DCM, EA, A 289 100 x g/mle| Hxo4 ztz
11.4%, 51.6%, 19.6%, 3.5% 7xAE%ith. NO2} PGE.9] AY
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Figure 3. Effect of RJ on LPS—induced NO production, RAW 264.7
cells were preincubated with 10, 30, 50, 100 x« g/ml of RJ
fractionated extracts (M, DCM, EA, A) for 1 hr and then treated
with 1z g/m of LPS for 18 hr. The NO production was
measured by Griess Reagent System as described in materials
and methods. Data are represented as meansxSEM. Significantly
different from control (#) or LPS alone (*) ; ###, *** : £ ( 0.001.

PGE, [ngimi)

RJ-A
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.

Figure 4. Effect of RJ on LPS—induced PGE> production. RAW
264.7 cells were preincubated with 10, 30, 50, 100 z g/ml of RJ
fractionated extracts (M, DCM, EA, A) for 1 hr and then treated
with 1z g/ml of LPS for 18 hr. The PGE: production was
measured by ELISA kit as described in materials and methods.
Data are represented as means®SEM. Significantly different from
control (#) or LPS alone (*); * : P € 0.05; * : P ( 0.01; ##,
**x . P 0.001.

3. RAW 264.7 AlZo)A iNOSe} COX—-29] gt
ol u|XE= FF

=0 Told= NOE iNOSO| 984, PGEx:= COX-2
of oA wrEolXIt}, A RAW 264.7 A|ZoA LPSE
FEE INOSeF COX—29] Hd AT B9 e =

Abstgict, WA RAW 264.7 AlxZo| Z47+9] £8& 100 4
g/mle] =2 1AF ¢ A A2 F 1 4 g/ml LPSE
18AIZE &9t AlstEeh. 1 23 LPS A2l A

iNOS®} COX—2¢] o] Z7lslga, UAlE 23S a4
A Aol iINOSH COX—29] Wdo] Haghs e
< At (Fig. 5).
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Figure 5. Inhibition of LPS—induced iINOS and COX—2 expression
by RJ extracts. RAW 264.7 cells were preincubated with 100 u«
g/ml of RJ extracts for 1 hr and then treated with 1 x g/ml of
LPS for 18 hr. The expression levels of INOS 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 was used as internal marker for
loading variation.

4. LPSE =9 4A434
N 9

cytokine2] AJAJTFol

AZA Alo]EFICl (proinflammatory cytokines)S I
Uetll= 583 Aot webi RAW 2647 AlZofA
AT £ FE2EC] LPSE F=2H 834 ARIEARIY A
Aol mRl= FFE LotEYUTE. RAW 264.7 Ao Z+Z-
9] IS FrER A7 Bt A AFs 3 1 p g/mlo
LPSE 18ARF &t A=ste LPSe| o8 #EH=
cytokine®] TS ZARE A3, Zzbe] B9 Frof 9
E£Ho7 AP 94 adE YeEglL, I F DCMI} EA
289 gt e Ao g et TNF-« 9 3%, M,
DCM, EA, A £39 100 ng/mlY sZoA Z}Z} 23.2%,
86.8%, 67.7%, 26.7%2 ABAAAANE Rt (Fig. 6A).
IL-18 & Z$ol= M3 DCM £89] 100 ¢ g/ml2 ko
A 80.9%, 85.9%% HAAIE HFi, EA £99 50 u
g/mle =2} 100 4 g/mle] F=o|A 785, 89.6%, A E
9] 100 x g/mle FEAA 72,5%9 HAEIE YERS
ot (Fig. 6B). IL-6& DCMI} EA R 955 Y
A ZB7F vepsth 100 ¢ g/mle] FEolA 22 78,3%,
49.1%9 Faa3E Bt (Fig. 60).
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Figure 6. Inhibiton of LPS—induced TNF—a , IL—=13 and IL—6 by
RJ extracts. RAW 264.7 cells were preincubated with 10, 30, 50,
100 x g/ml of RJ extracts for 1 hr and then treated with 1 «
g/ml of LPS for 18 hr. The TNF—a , IL—18 and IL—6 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; ###, ™ : P<
0.001.

5. RAW 264.7 A|3ZX NF—« B2 Al u|

A %

NF—« B9 o 79 translocation It B—a 9
phosphorylation, ubiquitination®} degradation®l 2J3]A]
YofuhA =k Lpsel osiq FAsEH NF-—« B
subunitz 3FUQl p65 TEliZ o] NEZZ A HOo R o]F3dtH
AARIAZ A ZHg-8HA "ot wEbA, western blotg 435}
o AT £80°] NF—« Be &4l X 9% Ik B-a
9] phosphorylationo] WA= FEFE el ESiTh
RAW 264.7 AMxZof| FAZ 3L 100 g g/mle F&=2
18A1ZF B¢t A7 & 1 4 g/mle] LPSE 1A1ZF B¢t A
3l NF—x B p6528] HO 29| translocation®l] 1]|X|+= FH3F
< nuclear extract® o|g3te] AT Ax, LPS A9
93] translocation®] SEEHL, ol UGAZT EIY =
DCM} EA £33 93 Asjazrt veidS g 4= 9
otk (Fig. 7A). Cytosol extractolld] Ik B—a &
phosphorylationd] "|X&= 9 El& & Zit, LPSY
oA §EEE p-Ik B-a 7} DCMZ}F EA E2o| 23] A
== AL AT 4 A} (Fig. 7B). olHd A2 B
o FAIZ EE F DCMI} EA EFo] 93| NF-x B &4
o] At o R XHHL & & U
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Figure 7. Effect of RJ extracts on LPS—induced nuclear

translocation of NF—«x B p65 and on the phosphorylation of Ik B—
a . RAW 264.7 cells were preincubated with 100 # g/ml of RJ
extracts for 18 hr and then treated with 1 x g/ml of LPS for 1
hr. The expression levels of NF—¢ B p65, Ik B—a and p—lk B—a
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 p —actin were used
as internal markers for loading variation,

6. Mitogen activated—protein kinases® &

el mz= ¥

FAIZ EFo] MAPKS &4 miXe IS AR
938 western blot2 %3 ERK, JNK, p38¢ HIE Aty
Boktk, RAW 264.7 Ao JAIE £¥E& 100 ¢ g/ml &
2 1A7HFsSE AAESL 1 4 g/mle] LPSE 18A|7Hs<t
A3 & MAPKS A3l mjale IS AR
Fig. 894 EXo], LPS H&e|| 23] ERK, JNK, p38<
phosphorylationo] @3] F7ItEE Zo] IAIZ £
o] amtyoz YA A} UEbgh 53] DCMIt
EA E3oA et A axrt gl=dct
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Figure 8. Effect of RJ extracts on LPS—activated MAPKs. RAW
264.7 cells were preincubated with 100 # g/ml of RJ extracts for
1 hr and then treated with 1 z g/ml of LPS for 18hr. MAPKs
were determined by western blotting.
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4 A A=, emodin® S FEF A7t Ak FEE
b 901" olg EFstw drkw LR TR EF FAS
BIE 7HA I §lE Aolzt FAAE[Y, wEty 2 A1E %
Ao FHFRILE FHstLA sHst,

aNzZs A AN Fad 9L dddsts AER
A, lipopolysaccharide (LPS), chemical mediator,
cytokine 59 A& wro ZA3IE|o] tumor necrosis
factor alpha (TNF—g ), interleukin—18 (IL-18),
chemoattractant protein—1 MCP-1) I Zg& Z=
inflammatory cytokineE¥} chemokineS< AJAshH, =
3t ROS (reactive oxygen species)?t RNS(reactive
nitrogen species)2 A= gk ¢ wek 2 A7
Me FAZY F95 a5 #9857 A8l uhe29 diAlA
ZQl RAW 264.7 AIZE e s A7E AYsir|z 23
i

ATE FYstr] st AEE A 1000 g2 AE L
oA Aed sl BEsigth (Fig, 1), olF ZHzhe
BEIESS BF ARSI Ao ARE ARSI

HA] ZF 28lo] RAW 264.7 M= Yell+= 545 &34
37 $J8te] MTS assay® AAS Z2d, ZeE EFFo4
100 # g/ml®] EXoA 80% olAtel AEES Yehich uh
ZA] o]F AP APL AT 5= olst= ZPstuct.

P

kgt vpel Zro] iz FFo] FEESS o, RNS
?l Nitric oxide (NO)E A4ttt ROSE RNS& W2 5%
A MEYA AMEZF Ao ZAA wiAA IS
st, QF mgEo] Y = WIYAZR tiNEY &
Z3, Y=ZF 5o ROS, RNSE T2 A5k n)y
2 BIsts &a9E Jehdoh skxRE ol=g FRA &
Fol= Bst, IAPYFE ROS2E RNSE E3E A|Z9
DNA, ©id, 23 5o &4& doA Z+5 Ao Hllol
Gch? B3 NOL whud, skl whgele] ojalNEo)
apoptosisZ fureitte Baw gk ?) wabd gZo] doj
b AHolA EF =S Fosty tiiAIZY NOAES o
A = Ut dF9 S AN 5 Aok FAE
g o] J=XE Hsl] Y8kl Griess Reagent®
ARgsto] AdE AABHETH 5 FEA7)7] Y8liA LS
£ ARgsigledl, LPSe I8 479 Alxde]| EXst=
AEoZH, ThAAEQ] toll-like receptor 4 (TLR4)%} A+
sAL5l=d, Y receptor® A signal® NF—« B
pathways  #A ASHhe= dosl= SR =
inflammatory cytokine®} COX-2, iNOS 9 gene
expressiong Lo7IA ©h ) APA, P2 7 £y
£ 1LPSE §%H Nitric oxideE® EIFHOZ AP H,
I gAY EAZONA 7P gddto] HEE

Prostaglandin Es(PGE2)9] THIAHL H=, Alzheimer s
disease, L8, HELES, &9 FAF9 Hed 7|1H] &
oggiths 21rh ok gebd FEE Zgol s Al &
AAEE A7 Al PGE:9 4L JAske adE HFE
dart ot gAY 74 B3 dFe R PGEE Alst=
835 AY3E 23 DCM E85olA FasHA Faste 2
IE 22 & U

iNOS®F COX-2%& LPS9| zp=o] o3 tialA|ZoA] Idl
=W 7kt NO9t PCE.2 AAditty ®muslo] ok’ wet
A FAZY FEFELE FEs] 8 iNOSe COX—2¢]
9ES oAsH= G3E western blotS o]&3te] AR
thFig. 5). 1 A3} INOSY A BE oA BAFL=E
frasH gAaEHE d3E BYI, COX-29] H$ v &
3= ddo] autgoes FAEZR ZL DCMI EA
FoAE FoFer st AME Uetdldh ol=e An
2 FAE u, FAZL INOSY TdT NO9 AL #Aa
AlA AL Bl APl I HyzZEd, EI
inflammatory cytokine¢! IL—18 , TNF—a , IL-6= &I}
Ao g Fradsts 2IE YUEdo

olgjst AIE ETE FAIZo| FHF AIAE U=
71 AFst] flste] NF—« BeE MAPKs®] WIdE
western bloto2 AH3HTE NF-« B2 MAPKs: AlZY)
oA Tkt  7|He]  Hofst=d], NF-« B9 AH$
transcription factor24] G&IAo|A cytokine®|t COX,
iINOS®] wde 2Fshs 9L &u® ), Mitogen
—activated protein kinases (MAPKs):= A|3EQ] 4] 2
s, WA, AZAE 5 chore AR whgo) Bofshe &
224 FaF 715e T PAIZL cytosol®] Ik B-
a9 phosphorylationg &0z AAEFg o,
degradation ZaAZth E3] DCMZ EAZS a7}
=olytl MAPKs®] A<Lo= ERK, JNK, p38Z &#zo




106

2 A5t
Aedt AP4aE o & o,

Z 529E 7L =S ¢ 4 deH, 1 71312 NF—«
Be} MAPKsY #A7F 42
E2 34 7P Hold a5
Aol = FAZY dF 23S
o2 AZAEH, AstE dFE
ABA 22X 7S Bt Aol dasitt

oA tfAIA|3E0) A Al methanol, dichloromethane,
ethyl acetate £29] FHF AT AF A+E st
oS3 22 2TE A

L. RAW 264.7 AlZolA LPSE f=SHt F5UA
NO, PGE»¢} iNOS, COX-2¢] ¥&it d34 cytokines?
ol diste] FAIZ &80l g ASUARl cytokines
A3 AaAF.

2. YAIE EFo] RAW 264.7 AlZof|A LPSe o3 &=
He NF-« BY 24 uXe dFE els £ Ay
DCM¥} EA E3o] Ix B—a ¢ phosphorylations A|5H=
714& S84 NF—« B 842 Asfidtt= A & += o
ATt

3. YA EZo] MAPKY Ao ne e 2ARS
23, LPS Az ofs) &/d3hE= ERK, JNK, p38°]
DCM} EA £3o| o3 faxtzoz A=t

olefet 4¥ ATER Mol AT FEEL H
ABE 7T glow], B3 DCM3Y E
ang ngch $F A% A7E Ssiel IA

1o o ofN

AR 2
2 dFE 201249 F=EUEty =&
O] R H S,
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