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In vitro Anti-inflammatory Activity of the Artemisia fukudo Extracts in
Murine Macrophage RAW 264.7 Cells

Weon-Jong Yoon, Jung-A Lee, Kil-Nam Kim, Ji-Young Kim, and Soo-Yeong Park*
Jeju Biodiversity Research Institute, Jeju Hi-Tech Industry Development Institute

Abstract The present study describes the preliminary evaluation of the anti-inflammatory activities of Artemisia fukudo
extracts. The 80% ethanol extract of A. fikudo was sequentially fractionated with n-hexane, dichloromethane, ethylacetate,
and butanol. In order to effectively screen for anti-inflammatory agents, we first examined the extracts® inhibitory effects
on the production of pro-inflammatory cytokines activated with lipopolysaccharide. Moreover, we examined the inhibitory
effects of the A. fikudo extracts on pro-inflammatory factors (NO, iNOS, COX-2, and PGE,) in murine macrophage RAW
264.7 cells. The protein levels were determined by immunoblotting. Of the sequential solvent fractions, the n-hexane and
dichloromethane fractions inhibited the mRNA expression of pro-inflammatory cytokines (TNF-a, IL-1B, and IL-6),
production of NO and PGE,, and the protein levels of iNOS and COX-2. These results suggest that A. fukudo may have
significant effects on inflammatory factors, and may be a potential anti-inflammatory therapeutic plant.
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Azwe-e A 2o 24 gt 38 2, Al
79 59 ojugt 7123 WalE s eE Aol 7RiIE | 2
SRS S8 AAsEE 71h0H (1), I AAFe] JEiA
A0 2 histamine, serotonine, bradykinin, prostaglandins,
hydroxyeicosatetraenoic acid(HETE), leukotrienes} Z-2 €3¢ 2/
E7o] glHo] 3 BEaio] ZUHEAM EFE HFLdt. 1
AU X&AQ] GENee sao] Hukee 8k, 1 A%
AR ¢ A Eo| AFS o]BrHQ). WAAEE AHW
duul ol FSHY 5 OUd $FNSel Boste] A
Ao Bk Aow YA dow, IFE AlelE nitre
oxide(NO)$} cytokineS Aa¥ste] Zrdz7|o] Aol Fagh
Age srh3). WEL2 & 233 lipopolysaccharide(LPS)= =L
gh.axdge] HAEeue] EAshH, RAW 264.73% 7h& macrophage
== monocyte®] A tumor necrosis factor-a(TNF-ar), interleukin-6
(IL-6), interleukin-1B(IL-1B)2} %2 pro-inflammatory cytokineS 2
Z7M71E Aoz dA Arhd5). BT olHF d3l =2
2] 342 phospholipase A22] #4422 Q13 arachidonic acid”}
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prostaglandin® 2 vl E #4 2L NOZA HF2= oloAA &
). A Yol k2] NO 2 prostaglandin E,(PGE,)
=¢] 9291217} inducible nitric oxide synthase(iNOS) 2 cycloox-
ygenase (COX-2)el 2ja P ATt o) F Noe AW Foi7ls,
NEAY)F, AAEAY, gRFF T ¥ A 7eE 7t
)3 Qek7). QA Nogl AL v Eolg FolAY FY
2 AANAE 28 qTL SR HKE), FTFENAM INOSe]
s = AHE Nov 8 T34, 7%
AXZ ek ol AFwisiA ] A/AEE
FA7)E Aoz delA Atho,10). PGE=
28] 3 angiogenesisE £she 5 ¢ HAAx=
de Aoz LA AT).

22 2} FHCompositae) 2 (Artemisia)®l] 317, E3] &olzt
28] 4 dE AERE AT Bk 2009 Fo] 3 =ue]
= 38 Fo] HIHT glou, &3] EF3e £ Fo] B
7} BT S (Artemisia)®t SAFES BE(Graphalium)at 257301
Uster)Z T F Atk o5 Fol| &3hs ABEES S5 &
719} ke JKAT Qo] FUE RE A4 T 8oz de A}
g0} gt} 2o AlolA FAT ARl g ZEE glo]
dZRE gy ol&slo] gkon &Ko TP {FE LS BAT
A upgo g A7d A 2o Y gt FENEEC] Y
SHEA, o)A g, ZFAE, AY, 9EAAA g, 14, FEA
7, Pokhe 5o EHE Uehie o BusT JIK12,13).
o] pANE L Y4B o2y et o thekai T, A
A, A, WERA, B, C, D), 2% F°] &FH o] AT 9
stoll W3, 94, GHEY), 7], BE § A 20X &=
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| g Axz skl AET 2 TR 4EcloM &

o] Z71H3 Yt} o] AEeM By @ AEFHORE B
=5 kst S3HESS sesquiterpenes, flavonoids, coumarins, iso-
prenyl coumaric acid =3, caffeoylquinic acids, acetylenes, ste-
rols, phenoxychromene, anacetophenone glucoside, phenylpropene,
methyl jasmonate, and y-tocopherol°]1‘~]-(l2).

2 dpolNE &% 483 vl F2 Adske 294
(Artemisia fukudoyS EH’E}’—E I FEARC] 934 FE 4
o2 284 e J12AEE AN 2 £ R 9s
AZAYPAN FHFT BAL 2 71T HFeRY e
us| Al S0 wE) ERH oz §v) BEsle #E2E R B
HEL 73 LPSE &43ld RAW 2647 A XN 934
cytokined] TNF-a, IL-18 283 IL-69] oA &34E #F3lz,
NOY AAA & 2 INOS, COX-2 133 PGE, 44 % &
5 AAE ZASe Z154e BastRA Stk

Mg

M2

AEE st Aol AP Y= TuiEd. fikudoyS 2006
d 99730 AR AFtn APt o=t st
QFon, AMAY NEE ZHFE 233 FAE F B8 AAS
q 2537 977 F vRIZIZ2 el 58 AEE ARG

20 As 2€

Zujze] ek F2F 2 £39 B E] AR 80%
S-E(EOH) 2 #3844 (n-hexane), TIEZZHRHCH,CL), °l
ol Elo] E(EtOAc) 23] H&&(BuOHyS A3l §ule
FAE o83 TAH FEUS F%?s}%it} Z 2 745_21 /\]
Fol 80% olEEZ 33| NHE FE53 F oFdsid fojz
olg 7l sl BAAZI|E 945 ARNZ. é%‘ °ﬂ
B &2 100iFe] SF5 T Hie Hrlsle
g & 79t FEEe] i REYES AU 5UE WReE v
Fz2ue, JdolAHolE, Fehe J8ln & F2 FHsl &
zte) &3 BEES Ao, BE 2L 33 w2 AAEnh

MZ Higk

th2) A ¥ A F(murine macrophage cell line)2] RAW 264.7 Al
e FFHEFLIYEKCLB; Seoul, Korea) o ZHE] HoF ylo}
penicillin-streptomycin 100 units/mL3} 10% fetal bovine serum
(FBS)°] &% DMEM ¥lA|(GIBCO, Grand Island, NY, USA)E
A3t 37°C, 5% CO, 32710lA widsion, 3de & W
A A S Al

Nitric oxide(NO) A 7|
RAW 264.7 AIZE 10% FBS7} 37Fd DMEM iR & °]&3}
o 1.5X10° cellymLZ ZEF & 24 well plate o HE3haL, F
Al&et LPS(1 pg/mLyE FAl0 Hzlste] 24A17F wiksisl
o} AAE NO2l %S Griess A [1%(w/v) sulfanilamide,
0.1%(w/v) naphylethylenediamine in 2.5%(v/v) phosphoric acid}&
ol- g3t MEujFe Foll EAsh= NO, 9 FH=E FH3I
AENF A5H 100 uLe}t Griess A1F 100 L E3t 96
well plateso A 102 E<F vhgAIZ] & 540 nmolM FFEE
Al AAE NO9| % sodium nitrite(NaNO,)E- standard 2
H] 23T

Table 1. Sequences of primers and fragment sizes of the
investigated genes in RT-PCR analysis

. Fragment
Gene Primer sequences size (bp)
. F 5-TTGACCTCAGCGCTGAGITG-3
TNF-o. : 364
R 5-CCTGTAGCCCACGTCGTAGC-3
L F 5-CAGGATGAGGACATGAGCACCS' |
IB” R 5.CTCTGCAGACTCAAACTCCAC-3
L F S-GTACICCAGAAGACCAGAGG 208
" R S.TGCTGGTGACAACCACGGCC-3'
. F S-GIGGGCCGCCCTAGGCACCAGS .
Practin p ' 5 GGAGGAAGAGGATGCGGCAGI-3'

DTNF-o: tumor necrosis factor-a, 2IL-1B: interleukin-1B, IL-6:
interleukin-6.

RNA E2] 3! RT-PCR

MEZHEE] total RNA $F2 TRI-reagentMRC, Cincinnati,
OH, USA)S ©o|8381%.01], RNase-freedt 743114 o] Fol ATt
1 g2l total RNAE oligo(dT) 18 primer, dNTP(0.5 uM), 1 unit
RNase inhibitor Z¥]3 M-MulV reverse transcriptaseQU)=Z
70°C 5 min, 25°C 5min, 37°C 60min, 28 70°CoA] 10 min
heating A1 2.2A W& FA A Zc

Polymerase chain reaction(PCR)}S $4H cDNAZFE FHAE
ZEAJ7] HAgte] 2L DNA, 4uMe] 53 3' primer, 10x
buffer(10mM Tris-HC], pH 83, 50mM KCl, 0.1% Triton X-
100), 250 M dNTP, 25mM MgCl, 1lunit 7Tag polymerase
(Promega, Madison, WI, USA)E 411 distilled waterZ HAAE
25 uLE 2& TS Perkin-Elmer Thermal Cyclen(Perkin-Elmer Co.,
Norwalk, CT, USA)E ©]&3le] PCRE Attt o]# PCR
cycle 94°C/45%, 55~60°C/45%, T2°C/60%, 308]°]0, PCRe 9
slo] AAE 2SS 1.5% agarose gelolA A7|GEE AAEL
ethidium bromide® HAste] 574 bandS I 3IATH(Table 1).

Immunoblotting

Hjoko] BTt MEE 43 3te] 2-33) PBS(phosphate buffered
saline)2 A4 3 & 1mLe] lysis bufferd H7}sle] 3087 lysis
AlZl F 12,000 pmell A 2087 Y4l EEgk] AlEY 42 52
AAsIATH. @A FEE= BSA(bovine serum albuminys 3}
3lod Bio-Rad Protein Assay KitS ARE-3te] AaFstet. 20-30
nge lysateZ 8-12% mini gel SDS-PAGEZ WA E2|5ld, 0|5
PVDF(polyvinylidene difluoride) membrane(BIO-RAD, Richmond,
CA, USA) 200mA= 2A|17F 54t transferdtAth. 28] 2L mem-
brane®] blocking® 5% skim milk7} $++% TTBS(0.1% Tween
20+ TBS) §HolA AdellA 24]7F Tt AAI315iTt INOse 2
H ko AE3] 9% FAZE anti-mouse INOS( : 1000) (Cal-
biochem, La Jolla, CA, USA)E COX-2¢] 2& ke AESV] 9
3l 3| 2= anti-mouse COX-2(1 : 1000)BD Biosciences Pharm-
ingen, San Jose, CA, USAYS TTBS S-fol|A] 3]4]5le] Al0fA
2A1ZF WEEAIZ] & TIBSZE 33] A&t 234 FA 2= HRP
(horse radish peroxidase)7} ZA%E antimouse IgG (Amersham
Pharmacia Biotech, Little Chalfont, UK)E 1:50002.2 3|43}
el 308 7+ WA F, TIBSE 33] Al ske ECL 7]
A (Amersham Biosciences, Piscataway, NJ, USA)s} 1-38 7+ ut
§ F Xeray 950 2385t
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ME=Y W7} (LDH assay)

RAW 264.7 A X(1.5X10° cellymL)E DMEM HiR|¢| F&&
A9+ LPS(1 ugmL)E S Ajste] 244]7F vjge & wjek
A& Qo] 3,000 pmolA 587 Ad4lEe] SF9th. LDH(lactate
dehydrogenase) assay non-radioactive cytotoxicity assay kit
(Promega)E ©|-&31] ZAFPon], 96 well plates]] A4 E2]ak]
A2 vy 8lx] 50 pL} reconstituted substrate mixE 50 uLE 2
2, A294 308 HFSAIZI F 50 il stop solutionS ¥ &
microplate reader(Bio-TEK Instruments Inc., Vermont, WI, USA)
g AHE 490 mmelM FEEES Z3sh & AR o)
o B 3= @ 7oien, =T (LDH control, 1:5000)
o FHE 243 vzl AESHL Hrlaich

Prostaglandin E, (PGE,) 44 H7}

RAW 264.7 N|¥£& DMEM HIX|E ©]8-3} 1.5X10° cells/mL
2 2483 % 24 well plate ol HE3Z, 5% CO, F27[914 18
Alzk A ek Sde). o3 wixE AASZ 108] F=(1 mg/mL)
2 A" FFE AE 50uL9 450 uLo] LPS(1 pg/mL)E 3
g AZ2L WAE FAl XEste] At 59 M W
S5 T) 2487 & prostaglandin E,(PGE)YS &4317] i) Hj
% viAE PAIEE] (12,000 rpm, 3 min)3led AFEN-S ATt PGE,
9] &%4& PGE, ELISA kit(R&D Systems Inc., Minneapolis,
MN, USAYE o]43le] A #H3doH standard o thdk EETA
9 P e 099 oot

SAHEN

BE A2 33 o WHE0 7 o]folgon, APAN= 7t
grio| wel FFA+FFEHA SD)E 73t AIAFE 95%
(<0054 A F215 Hristart

A FZ2AE A4 w&3)
714 dojA ES FZE(100 gy 1081 ZFFE e A
7 ol g iHp-hexane), TIEZZWRHCH,CL), SEolAHOIE
(EtOAc) Z8]F He-&BuOH) 5 T3 oz E3dte it
ZoA 9.01g TZFZ20 e 2o 1246g, NEolHEo|E 2
A 1339g, HEE SolA 2291 g D AR B ZolM 3305¢
o] BYES Aqtk 74 #2318 EIEY FE2 Table 29 Y}
vlon, F&o AR Fu& o@e FE2EY &2 9
1825%010th &g F&E A3 7 ALY E T

B £80) 901%= 7P RYT, F84 B Eo| 33.05%2
M e 2L B2k
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Nitric oxide(NO) MAMeiN| S3}

NOE NO A FEAC 98] L-arginine® 258 A== F7]
FEAE WIS, AEEA, AAAEA € gHolg 5 o
7HA AEEHQ] ol Aoste ALE ¢BA Jdon Fxo
et AE 7]5-HAd 588 282 = S AESHE ¢
L7171= §h(7,16). NOE A4teke NOSe Al Euiel] S8k
calciumo] 1} calmodulin®l] &J&2¢] FeElQl constitutive NOS
(cNOS)9} calciumel] H]&]&F o2 TV GohlsH 27} &
A=AV LPS9 22 Al WEat o] 7HA] cytokined

Table 2. Yield of each fraction extracted from A. fukudo

Solvent Yield (%,w/w)"?
80% EtOH? extract 18.25
n-hexane fraction 9.01
CH2C123) fraction 12.46
EtOAc* fraction 13.39
BuOH? fraction 2291
H,0 fraction 33.05

VYield (%) = solid extract or fraction (g)/raw material (dry weight) or
cthanol extract x 100, ?EtOH: ethanol, ?CH,Cl;: dichloromethane,
YEtOAc: ethylacetate, *BuOH: buthanol.

Table 3. Inhibitory effects of 80% ethanol extract and solvent
fractions of A. fukudo on the production of nitric oxide in RAW
264.7 cells

Inhibition (%)
Treatment
25 (ng/mL) 50 (ug/mL)
80% EtOH extract 48.80* 64.41*
n-hexane fraction 75.71%% 87.87+*D
CH,CI, fraction 85.45%* 98.70**
EtOAc fraction 61.30* 73.76%*
BuOH fraction - 2.59
H,0 fraction - -

The production of nitric oxide was assayed from culture medium of
RAW 264.7 cells stimulated with lipopolysaccharide (1 pg/mL) in the
presence of 80% ethanol extract and solvent fractions of A. fukudo.
Significantly different from negative control (*p < 0.05, **p <0.01).
Deytotoxicity

o8} fEHE= FeA INOSY FHl7b Juk(17-22). LPS xFFol
osf ZE INOSE B& Y9 NOZ AAsA Ho oo 23
AZEARLE G508, AXY Edo] & F% 94 Sz &
o3le Aoz dEx ot Gk FHEE 27 &AM
NO¢} iNOSS] &do] F7isle] Qo] BaEoe] QItk®g).
Gdath F sitoln, A2 G5 o F88 988 3
Aoz d#Z NO AAe) gk ans: 283 £3E9 a3
= Golugttt AYAHE NO U& Griess A S o] &3l M) Enj
G Fo EA5= NO, 9 FH=Z s o AF Hkx
DEZzre 2B iz LPS BEA gl g &
NO A4 dAaxE FdE 5 UAtkTable 3). §3] tFE2=
Wik B EQ 745 50ugmle] FEAME AESY Edw =2
olx] todA olFE L3 NO AA JAEFAES BoAFUTh

Pro-inflammatory cytokine 4 x| &3}

TNF-08} 22 T 7154 cytokine® FAFRZ A wds @
ol W Aol o IE Axrt F71EE(23), 9EJ
FZAA dojulz fHEEZe F83 9gE ) TNF-ot ¢
Zre] 954 ARSI} A-o] AL o] ®o] Biuso] &
th24,25). =3 o8 S dA @ TNF-aol Oigt
FAE A3 o S8l A= AK26). AFHA TF
A A8S skl U= cytokine! TNF-o, IL-1p L] IL-62] &
e AsNFIAY COX-2 A4 7108k PGE,S] A4 o
AE %3 pro-inflammatory factor®] F7+E ubels Wi A
S 238% F AL 7FeHel =k

A EQ RAW 2647 ATEZRE FZEA AIETRI (pro-
inflammatory cytokine)®] & A=E RT-PCRE F3 ¥o} & 2

¢
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Fig. 1. Inhibitory effects of 80% ethanol extract and solvent fractions of A. fukudo on the mRNA expression of tumor necrosis factor-f,
interleukin-1p and interleukin-6 in RAW 264.7 cells. RAW 264.7 cells (1.0 x 10° cells/mL) were pre-incubated for 18 hr, and the tumor
necrosis factor-o, interleukin-1p and interleukin-6 mRNA expressions were determined from 24 hr cultures of cells stimulated by
lipopolysaccharide (1 pg/mL) in the presence of 80% ethanol extract and solvent fractions of A. fitkudo (50 pg/mL).

+ +
LPS (1 ug/mL)

A. fukudo (50 yg/mL) - .

+ + + +

EtOH n-hexane CH,Cl, EtOAc BuOH H,0

iNOS dDanp - ‘DO | 130D
cox-2 Y G =~ e e sl | 52 k0a
Pactin | AN < N TN GNP GRS “mE> @S> | 42 kDa

Fig. 2. Inhibitory effects of 80% ethanol extract and solvent fractions of A. fukudo on the protein level of INOS and COX-2 in RAW
264.7 cells. RAW 264.7 cells (1.0 x 10° cells/mL) were pre-incubated for 18 hr, and the cells were stimulated with lipopolysaccharide (1 pg/mL)
in the presence of 80% ethanol extract and solvent fractions of A. fikudo samples (50 pg/mL) for 24 hr. iINOS and COX-2 protein levels were

determined using immunoblotting method.

3, LPS A= g 22 sle] TNF-q, IL-1p 282 IL-6 A4
AAd dg W& FEE L SEIES SOpgyml FEZ
AR L™, TNF-o A4 9= dib dEz=dvg 248

oA A EAE yehdon IL-1p A4 Al ddotAse]
E, 78& 2831 & 2YEdME L-1BY A4S 238 F7t
AR T OE=2ug BHEM oA A4S Eed, IL6
g dAle di tEE2dE 2EEdA A% oA ads
JeP At} Fig. 1).

iNOS 3 COX-2 MM x| S}

iNOSE Hhole A o) &AskA oy 9 fre
AAZE B ko] NOE A, AAE Noe #HEde ¥
B, MESA, ALY T3 2 A flE e
Epdch 283 %ﬂi‘“ﬂloﬂﬁ 1NOS°ﬂ 2af AAHE No= 3
T, 7% 59 E303-E S3AY wal ol dZuisiA|
) *HVM 35l F4F5E A= Aoz 4R Ut
(27,.28).

RAW 264.7 AEo} LPS(1 ug/mL)E A3t iNOSS] A2
=S F 2% 259 £IE2 50 pgml F52 A28y
iNOS Aol gt Al FEE immunoblottingS E3 GolH gk
o} 2 Z3} immunoblotting®l] 2}§+ iNOSQ] WA AL &AL
HEEZEWE BYEAAM Y=TY LPS ©5 A vs) 7
g JA &35 JehddFig 2). ¥ 97 43, NO A o
Al &t 271-4%4 A (pro-inflammatory factor) A4 €A
B 7P FEHAA vEEY dE220e 23 Ee] iNOS

g A JANTIE ZAE Hol No9l A4 dA 7]

< INOS 28 AIE Fal o|Fol7 Aoz gAY,
Cyclooxygenase(COX)= arachidonic acidE- prostaglandins(PGs)
2 A EA2 COX-137 COX-22 EFHT. COX-1& A
ellA dae] 4, A¥rs, 4759 41 5 A48
A7) AEATH29). vl dF oA FEE HEU1A
2 prostaglandin 4 GAE YERH o= COX-29] AA 2
A 9§ Aok webd CoX-29] ¢3F prostaglanding]
FAL dSeS Witk Aoz A,

RAW 264.7 A X LPS(1 pg/mL)S AP%EM COX-2¢9] A4
€ FEF F FHE FEEH BHES S0pgml TEE A
3led CcoX-2 AAd g gA| AxE unmunoblotting% =3 &
A aieh 2 A3t iINOse| ©E It P vk R 9
4 tEEade BN gz LPS @5 A2 Hls)
74 A 225 YR tFig. 2).

(-0

HZ S4o| 0jxl= H&

LDHE ZE A£e] AEd Qo] EAlsks 424 pyruvic
acid®} lactic acid?te] 7192 Hghe] Aejste] EZnjate-S 39,
LDHE WX 3o #xd o g9 Foz ZHuye d5
LDH7} "853t RAW 264.7 A E(1.5X10° cellsy mLy] A8 oF
3 LPS(1 ugmL)yE A AEste 2427 wikdt ¥, LDH
assay "HE o83t AMX FA4S AT A, it BYEA
3% 50pgmL oo FEOM v AEEA ] vEpgo) o
g 2YEM e MRSl vehA] &SithFig. 3).
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120 120
=g PEG, inhibition (%)
N
100 /-~ LDH release (%) L 100
9 —_
‘4:— -80 X
<] ®
=S @
ﬁ r60 @
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o 5
b - 40 =
[
F 20
-0

LPS(-) LPS(+) EtOH n-hexane CH,Cl, EtOAc BuOH H,0

Fig. 3. Inhibitory effects of 80% ethanol extract and solvent
fractions of A. fukudo extracts on cell cytotoxicity and the
prostaglandin E, production in RAW 264.7 cells. RAW 264.7
cells (1.5 x 10° cells/mL) were stimulated by lipopolysaccharide (1
pg/mL) with 80% ethanol extract and solvent fractions (50 pg/mL)
from A. fukudo for 24 hr. Supernatants were then collected after 24
hr and prostaglandin E, concentration from supernatants was
determined by ELISA method. Cell viability was determined using
lactate dehydrogenase method. The data represent the meanz+
standard deviation of triplicate experiments.

Prostaglandin E,(PGE,) ‘44 < Szt

RAW 264.7 A ZN E%4 PGE, 9] &3E ELISA kitE
ol&3le] AFFatert. RAW 264.7 A Eo] LPS (1 pgmL)E AME-
3t} PGE,2] A4S #=3 ¥ 388 FEEF 2¥EL S0y
mL 552 A3l A% A3}, PGE, A4AA= HEZ2"
@ BN e B8 vE 2 94 ZFE yehld
thFig. 3). ol 2HI&e] tig=ane 285 o3 LPsol 9
& 2@ PGE, oAl 4FE ke AL Jris, ol
A= COX-29] A4 AAI7F PGE, A JAE B8 2= o
AZ.

o OF
L =

B A7e 2 32529 Y BAo| prostaglandins T A
8 2 pro-inflammatory cytokine®] A|71Hx} HAHo] & AL
Z oA wat, SR, fikudoys T3S E 80% EtOH
2 FEaa F2EL F40) uet SuiEg S AAjste, SH%
qEe F2F 2 SnEFES] @Y FA7 He iy
AT AL RAW 264.7 AlEAA LPSE =€ TNF-o, IL-1B
28]3 IL-69F 2+ pro-inflammatory cytokine®} NO2| 2§44
&3, 2832 iNOSY COX-2¢9 ©id wd oA aws 3 PGE,
AR AAET 5 T3 Goprgith tAME AEe RAW
2647 A X LPSE AFE F3 MK FEFES Astd &
A E AR, F+2F 2L EFEE0| th Aole UWAT TNF-
o IL-1p ZEZ L6014 BAdA ZHE vepsdeh =8 2,
tZz2rg 2 oYoHP|E EEA NOY 494 &
7} ZFsiA vebged, @it tiEEadg E8EdX s iNOS,
COX-2 % PGE, A4 94 &3yt th& EFE vz ZsiA
el o]gj3 A Fu&ols REAE FEE 58 3¢
Z B4 47 X sy A3 £ gle 4% 94 A
Bo] B & 1 871" AFd £23% 71 AFIE E Ao
2 AlsET B3 SHE FEEEHE 4F5A AES et

22 SRR 33 tERade BYEd st 94
29 27t 1Y Folo

HAtel 2

2 A7E AGARRR A7 £Y A (RTI04-02-07) A DL
2 FYEsion, g A =y¥YTh
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