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Gram 2479 MX¥ AE<Ql lipopolysaccharide (LPS)& Z}E Aol A ¢]
prostaglandin ¥A4d-& Z2 Al7| o]+ cyclooxygenase-2 (COX-Z)«] MEld uldH o
71Q18ttts Abdo]l oln] H3E wh gtk E dFoME= mouse peritoneal
macrophageS t§*} o0& &}o LPSe] prostaglandin ¥4 &2 280 o3t AL 7
Ego gz, CoX-20] thzt MEIA A4 HMo o] &H 4 A=A I eSS &
01512} stgdtl.  LPS: peritoneal macrophageo] X &]A] ¢F 8 A7t Ax 2] lag time

& Xl ¥ prostaglandin FA-E& HA3] F3 A|Zon, ol= FF COX Ao &
7}01] 71818t Ao 7 A ®lotl, w3 LPSe] A8 ¥3edZ Al dexamethasone
off & Z3tA oA = on metabolic labeling ZA3} o]= COX-29] B
A st=t]] 7|3l AoT Holx|gdr}., uwle}A mouse peritoneal macrophageodA]
2] LPSoll 2l%t prostaglandin ¥4 &3 282 rat alveolar macrophage$} A3
O FUUS Y 4 2ddom, B AY RALZ CoX-20] iyt A=y AjA 7
Ao $8H £ AUSE ¥ gt £ AE 2AstlA vlAEHRol=g IFEAU
ketoprofen?] Z-2-& ZHE3FF A2} ketoprofend COX-1of H] 23] Med3Ql A 3f &
& Rol= o8 A XL}
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Eicosanoidf® gt EtA 200{7§el x|wtite] Abzhd oA}l AHES A 5o
53] arachidonic acid®] tiAlE &L vi-¢ tiddt Az B4& Vel glch
F, olEX €3, A4, ¥ B4, & Y ZAHE vERY 4F e, ¥
Lo ozt oizf g 28 28E& Adrh.  welA arachidonic acid thAl AZE
o2 el S A H3tee AlEe 3 HE olFofx $tod, I rj
2 Ql o7} v}E NSAID2] 7hdelt}. Arachidonic acid® H-E] prostaglandin FE:
thromboxane?] Aoll= o AA7E #Ast gem, ©]F Prostaglandin (PG) H
synthase/cyclooxygenaset= prostaglandin®l thromboxane 3¥}’g2] A THAZE whuts}
= # 42 A arachidonic acid® ¥ PGG:E A3t cyclooxygenase EAZ} PGG,
Z He] PGH: & A3l peroxidase B Frr] T4 AL et o &
4, PGGE KB PCHZ 2] HEAlY 533 Hozd 73t FEde Ztes
prostaglandin X+ thromboxane? }x3t AL Wx|st= EF 2 2z gt}
utzfAl ZHE agonistEof &% cyclooxygenaseA] S E 3} prostaglandin 32 &A
e a4 2] wE B3 Yulo] 2tFA o A3to] Hrin & 4 gt 9]
g AP, MxEut oAAF BE]S] arachidonic acid®] §e[7} 2 o
agonist-response Aol 8] prostaglandin (= thromboxane?] ZEwuael Md o o
Wsrlo] 3R] iR vie E8 GBS A7Istm otk WA, arachidonic
" acid® B 9] prostaglandin AL 2% A1F]7] gL, ZZ o] PGH synthase
o] AEE ol "Wasich= oAEe] oy AxxE ste] AAEI glon,
ojgldt AAELZ, HE MEA oA, ZF nitogenH o] T A Zuf
cyclooxygenase Wy F 712} W3dle] prostaglandin §Ado] ZUlHc= HRIEZH
S Ha olrh (2-5) 28] BEIle] 3, cyclooxygenaseolls F71x] FH
o] isozyneo] EAs}u 1 HAIEe] FAPHGlE BT Ea Wl ofmleat
Aaoll= 60 -70% B2 A & AU oo, 7} isozymel] AMZu) i 7
AE Agolsiria defx ok (6) ©l& isozyme?] AU A¥Y  ZHE agonistol
ofsf 2FH ME ke e, deld AJefol Y] HubH prostaglandin 343 oll
th3t 7} isozymed] FHEZ Fol M E o} olgciy st FYslo] gixl=
oL}, 7]Zof A Y cyclooxygenase (COX-1)2 A RE ZZof FIdhm
hormone®}-82} vascular homecstasis®] ZAESI T AN ME 7% XE
T NEHY S ¥ HAog FHED Adrk (7) T, 2Tof W coX-2&=
serum, growth factors, phorbol ester, gonadotrophin, 1ipopolysaccharide (LPS)
a4l Z+E cytokines (IL-1, IL-2, TNF)Zoll 2J3] Ed3td M TolM My oz widd
o] ZJIEl= Ao T oA glcrh  C0X-29] wWdo] zF inflammatory mediatorsoi
o3 F718ls, AEIZo|=A 3 F Al dexamethasone (DEX) of 2]3] Mejzg oz
BAEE Q42 dFo] BAstY AAlSHE vl At & 4 gk (4)
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Zeflof AMEEO] 21 tfEE FEFA T dFe FE COX-17EE A
3 drgdom, aspirin §A] COX-194 serineZ}t7|-E acetylation AL L EH H]7}Y
Hog oA sl= ZoT oA olon oE}] NSAIDEE ©]8}f FAIALL ML)
redox state®] W3} Xl= competitive inhibitor® 2R3} AT oaA alct,
gl H2, ¢olld dF % cyclooxygenase isozymed] ¥ st 2HE ¥
ZHE COX-1 T C0X-2¢] inhibitor® TE¥ 77} R2H u} glom o] 7]x
Z3to] cox-20 iyt A=A ABAHE UPoRN, LS Ha AFHe
A7} o] Fof 2|3 it (8)

uleba dF2HE2 olEyt Hol st C0X-2¢ MEW UEE JAISHAY
COX-28] &4 LS AYHOZ Xuifto gy, JFIFFHOoT FALo] 2 AMEL
Mg BAEAE MUIASA, HE A S sl 2 A3E B3
starzt gl

Bacterial lipopolysaccharide (E. «coli 0111:B4), arachidonic acid,
thromboxane Bs, dextran, PPO (2,5-Diphenyloxazole)%-2 Sigma A}&E HE, RPMI
1640 media, fetal calf serum, methionine free DMEME2 GIBCOA}ofA],
[¥S]-methioninee ICN radiochemicalAtollA],  *H-thromboxane& new England
Nuclearol A Telstolom, Jlepe] Aot 15 o8] & AMEsialch

2. Peritoneal macrophage?] 2]

B Az so)A AFSFQl 24 C57BL/6 mice (25-30 g)& Aol AH&3stalct
MouseZ 73 ©Zoll 2ls] AAlA[2] ¥, 5 nle cold PBSE HFoll FAbsla, 24
A3 A opAR|3 T}, Lavagedt fluidE 2]¥c}h. 1,500 rpmollA 527 94 £2
AlA 4L pelleto] 100 U/ml penicillin (Sigma) X 100 pg/ml streptomycin
(Sigma)o] ¥-§¥ RPMI-1640 media (GIBCO) 5 ml& 7I3le] H-/ AlZich AxE42}
viabilityx hemacytometer& A}-&3}lod trypan blue exclusion] &2 ZA3s}3icl.
24-well microtiter plate (Falcon)ol 5 X 10° cells/well& 7}8}3l 37°C, 5%
C0,/95% 0, ZASIIA 2 A2 Feb ja¥ste] cello] upetol] Ratg 8 shaich

3. Prostaglandin %3} Cyclooxygenase 842 &3

{ERE R B GZE H20%7 (1994) (27)



Cello] 3% fetal calf serum (FCS, GIBCO) 7} ¥&-8-F RPMI-1640 wiA| & 7}3}

3, 37°Colid 4B Azt wi} stoich. A A wiRy F uiAE MR 23S
-20°Co]] B3 dlgdciyt A ¥ thromboxane?] & radioimmunoassay (RIA)ZE &%
3ttt Cyclooxygenase (COX) B/d2 Fugol &3 A¥ whie] &3l FF 319l
ch. (3) &, thromboxane B2 8/3%& £33y ¢l8] vix & AAY cellol| 2
2] arachidonate (30 uM, Sigma)Z} ¥-H-¥ PBSE 7}3le] 1087 wiaksigict.  wix]

2 2stel 44T DB ¢ RIE Fst} coxel WHOE shalc,
4. Metabolic labeling 3} cyclooxygenase?] Immunoprecipitation

6-well tissue culture plate (Falcon)dp o 2x10%/2ml /well 2] cell& seedd}
3 orEo] Al RPMI wixjollA o A7t F< wierstadct. PBS (pH 7.4)2 23]
AFst T ool ¥{H Methionine free DMEM (GIBCO) O 2 Zto}Fgtr). o 7o
[®s]-methionine(1CN) 100uCi7t -4 wiA] 100ulE 713t ¥ 37°CollA 4417 o] wj
orsledt}. Cold PBSE 33 washingd}il solubilization bufferZ& 200ul%l 7}z %

sonicationol] 2]3l cell& solubilizeA]ZiT}.  Solubilization buffer®] EAIL2 tr}
&3} P}l : 50mM Tris(pH 7.4), 1% Tween 20, '10mM EDTA, 1mM EGTA, 10uM
Leupeptin, 1mM Phenylmethyl Sulfonylfluoride Solubilized cell suspensiong-

10,000rpm, 4TColM 102 €4 @ F 22 A3d 1uE A
radiocactivityE &332 Y3} radioactivityE ZIEE aliqoutE 2|3l 4Col
X] preimmune rabbit serum?} 1A]Z} protein A-beadz} 1X1Zt HQF ¥l-gA]7| 31 LAl
et A5t AP L EHN nonspecific bindingo] 7t EXE nle] AAAR
tl. Cyclooxygenase antibodyE 2ul® 718  immunoprecipitationA]Z]3L
SDS-polyacrylamide gelXdofld A7] AE3t ¥ Gel & 30% methanol 10% acetic
acidg& oA 117t %9t Aelsldproteind fixation*]ﬂ ¥ En’hance(NEN)Z 14]
Zt S¢t Mejgrh Gel dryerold gel& AZRE ¥ -70ToA X-ray filmol UA Al
ZH B4 =AY F @St Af2o] /¥ cylooxygenased| X EE STt

5. BA Az

BE datatr= mean £ SEZ LERJY 2, student’s t-testol &3}l {FAES
A8t

3. A= ¥
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LPS= gram S739F MEH FHEOE AMd 28 Heldd AFAS ud
3l FHd EFZ o#A vl LPSE lipid A2} polysaccharide ¥-E08 A
Lt o] F lipid A LPSe] Melgye @ ¥E2& thHs£a oe Zog o
A Atk (9,10) LPSE ¥3 Mo 21E3te] chodyt Ae], Atz wres
Yo7 H3], macrophage® B TiYI e B mediatorse] BPE K=Y
2H HY 7o HE, MXE i, dF 4HE EE endotoxic shocks ThoFdt whg
< doJA Hrc} (11) LpPso 23t f-=5+= 8% prostaglandin®] ¥4 ZF7}
o thsfr= W2 A7t o]FoA glem, #Zoj= rat alveolar macrophageo]A]
cyclooxygenase?] W#HE Mz o3 Z71 Al OS2 N prostaglanding o] 3
Hol m3H vl gl (4) & dFolMde= ol ¥t LPSY prostaglandin A F3
Z+8 B2 & mouse peritoneal macrophageolr] ZEFIC TN sledZ siulg 9%}
AAH o2 A2 o] 8 JHeA & #elHx} sttt LPSE E 7z} sl B o
utel 10 pg/ml 2] FEollA Hcf EAE Holil glgo] ojn] Hals|o] glolong &
APl e AZhE v FAuhe ZAESIECE LPSE o8 Bilof o3t X3 A
3ol 2§ ¥ FA3IA arachidonic acid thAME FH3P o] 2H&2 oF 308 A}
Fol&= plateauoy W3lciz &da#x vl o] 282 FF Phospholipase A; &] %
Adzto] 7|3l Aoz FAE et} (12) rat alveolar macrophageE thAto
23 Aapse] ZAzte] o3y, £ A¥E zA3o|A, o]g¥t arachidonic acidriA}
F7hs Otkr] FEElR] Qg & U™ vl ot (13) olgl: 2] LPSE AAZE X
2|3t F¢, B 4-6 At FEY lag timeE 71 F FHUA<Ql prostaglandingtid
F77 #EE D e, & AR, o 8 AT Fxe] lag time ¥, FAHT F
7t B4E HAY 5 gk (Fig 1) o8y F71 942, cyclooxygenase ¥
o] Ftet AY dAshe B¥S KAk (Fig. 2) EZ, 2 gdFAQ
dexamethasone A 2]of 2]3] prostaglandin ¥Ao] VA3 oA =Eo] rat alveolar
macrophageo A &} FA¥ AzE Fach (4,13) (Fig. 3) |23 ZAz}= LPSo ¢
¥} prostaglandin 48] 3 7}= cyclooxygenase-22] de novo synthesis Z7}o)] 7]
¢35}, dexamethasone2 LPSoll 2]%} cyclooxygenase-29] WHE Mejx o g o3t
Cl= olde Rl X3tz glor (4) ol & 7oA I metabolic
labelingS B3lAE 2j¥Q & 4 adrh (Fig. 4) MeadeT2 71&9] u] AHE
olrA ¥t ZAle] COX-1, COX-2¢f tigt HMejMd g AESle Indomethacin, aspirin
52 (0X-19]], 6-methoxy-2-naphthyl acetic acidt= COX-2¢] w]j2® Medygog =z}
|3}, propionic acid FXA|?l flurbiprofen 4 ibuprofeng AElIMo] ¢ o
2 H3% up gk (14) B AlYg FABlo|A| propionic acid -FEA| el
ketoprofeng o]&3te] wAIZE (3 A|ZH) W AAZE (16 A7) A2k FLe
prostaglandin ¥/d o= 28& ZAEI F} (Fig.5), TR Azle ZH-$ vzl
28 A "4 Holes b (40 -50% AA]), FAIZ Aol LM E Hrjyes

filo
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A Bx=rt 28] 7R Z3tach olit AE FAZY AHeAl FE coX-27t U
dEm, ThAZt AzlAjols F2 C0X-10] 2Hg3tch= AMdE& 32¥ul, ketoprofen
< CoX-1of of A=i3og 28y 7H5d& At ch.

= A% A2}, mouse peritoneal macrophage:= PKC activatoro] th3} ¥F-2-2do] Ato]
St 33t (15) LPSol 2]3t prostaglandin 34 ZF71 E4doll ¢lo], rat
alveolar macrophage®} AN EH 0T HA3rg HQl ¥ glgd e, arachidonic acid
thal F3 2}8-2 cyclooxygenase-22] ¥ & F7tAFledel 7]lste ZRoeg #i
¥lo], cyclooxygease-2¢f thqt Medx Adx /U2 2|3t model screening system
L2 ol 7te¥ o2 ¥ HaAdrt

Abstract

It is weel known that bacterial lipopolysaccharide (LPS) stimulates
prostaglandin synthesis in various experimental system via enhancing the
expression of cylooxygenase-2 (COX-2). This study was designed to
characterize LPS-induced prostaglandin synthesis in mouse peritoneal
macrophages. LPS-stimulated prostaglandin synthesis in macrophages with short
" term exposure was not so much prominent, but there was a burst in
prostaglandin synthesis 8 hours after the LPS treatment and this was
accompanied with the increase of cyclooxygenase activity. Dexamethasone
markedly inhibited prostaglandin synthesis in this system, Metabolic labeling
data supported above observations and thus, it could be concluded that LPS
induces the de novo synthesis of COX-2 by which it stimulates the
prostaglandin synthesis in mouse peritoneal macrophages. These data suggested
that this experimental model system could be used for the screening procedure
of COX-2 selective inhibitors. Ketoprofen, a non steroidal antiinflammatory

agent, appeared to inhibit COX-1 relatively more selectively than COX-2,
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Fig. 1. The effect of lipopolysaccharide (LPS) on TXBz synthesis in mice

peritoneal macrophages
Macrophages were incubated with ~or without LPS (10 ug/ml) for indicated
time, Cell culture supernatants were collected and TXBz were quantified

byradioimmunoassay.
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Fig. 2. The effect of lipopolysaccharide (LPS) on the activity of
cyclooxygenase in mice peritoneal macrophages

Macrophages were incubated with or without LPS (10 pg/ml!) for indicated
time. Cells were then incubated woth 30 M of arachidonic acid for 10 minutes

and TXB:; were quantified by radioimmunoassay.
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Fig. 3. The effect of dexamethasone (DEX) on LPS-induced TXB; synthesis in

mice peritoneal macrophages

Macrophages were incubated with dexamethasone (DEX) in the presence of LPS (10

ug/ml) for indicated time. Cell culture supernatants were collected and TXB;

were quantified by radioimmunoassay.
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Fig. 4. The Effect of LPS on the de novo synthesis of cyclooxygenase in mice
peritoneal macrophages

Macrophages were treated with LPS (10 pg/ml) for 12 hrs and washed twice with
cold PBS (PH 7.4) and incubated for another 4 hrs in the methionine free DMEM
containing 100 uCi of [%S]-methionine. Then cells were washed three times
with PBS and solubilized with 1% tween 20. Cell lysates were
immunoprecipitated with anti-COX-2 antibody and resolved by SDS-polyacrylamide
gel electrophoresis. Resulting gel was fluorographed, exposed to XAR-5 film
and developed, Lane 1: -LPS: lane 2: +LPS; lane 3: 3H-acetylated COX; lane 4:
actinomycin D: lane 5: dexamethasone: lane 6: cold inhibition.
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Fig. 5. The effect of ketoprofen (KETO) on LPS-induced TXB; synthesis in mice
preitoneal macrophages

Macrophages were incubated with keto[rofen (KETO, 1 ug/ml, 100 ng/ml) in the
presence of LPS (10 pg/ml) for indicated time. Cell culture supernatants
were collected and TXBywere quantified by radioimmunoassay.
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