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ABSTRACT

Background: Celecoxib, a COX-2 specific inhibitor, has recently been used for the
treatment of rheumatoid arthritis. However, the molecular and cellular mechanisms of
celecoxib against RA inflammation remain to be defined. To elucidate the action
mechanism of celecoxib on inflammatory cells, we investigated the effect of celecoxib
on the production of two important mediators of inflaimmation, nitric oxide and PGE2
Methods: RAW 264.7 cells stimulated with LPS were premcubated with various
concentrations of celecoxib (from 10° to 10° M) and 10UM hydrocortisone, respectively.
The production of NO and PGE2, the end products of iNOS and COX-2 genes, were
estimated in culture supernatants by Greiss method and EIA, respectively. The
expression of INOS gene, COX-2 gene, NF-KB, and I-KB were determined by RT-PCR
and western blot analysis. Results: Celecoxib and hydrocortisone inhibited the
production of NO and PGE2 in dose dependent manner, when RAW 264.7 cells were
stimulated with LPS. The expression of iNOS was also down-regulated by celecoxib
and hydrocortisone. Interestingly, COX-2 gene dlfferentmlly expressed according to the
dose of celecoxib, a decrease with lower dose (10 M) but an increase with higher
dose (107 M). NF-B binding activity was decreased by lower dose of celecoxib,
whereas was not affected by higher dose of it. The expression of I-KB was suppressed
by higher dose of celecoxib. Conclusion: The celecoxib strongly suppressed the
production of NO and PGE2 in LPS-stimulated RAW264.7 cells. The decrease of NO
seems to be linked to the inhibition of iINOS by celecoxib. The lower and higher dose
of celecoxib differentially regulated the COX-2 expression and NF-KB activity.
(Immune Network 2003;3(1):69-77)

Key Words: Celecoxib, nitric oxide, COX-2, NF-KB, PGE2

AYA4: 45, 7HE

Juist gos dnstad Felgads, @ 137701, AE5EA HET WELE 505

Tel: 02-590-2702, Fax: 02-537-4673
E-mail: ho@cmc.cuk.ac.kr

Immune Network

09



70  Seung-Jae Hong, et al.

M =
H| 2 H Z0] =4 &< A (nonsteroidal anti-inflammatory
drugs: NSAIDs)= FPHE]2 A& A 53 28
of 714 7] o] == 2FEZ cyclooxygenase (COX) A§ 2+
< A5} prostaglandin (PG)2] ¥4-S B=Hil, L-selectin
BHS FaAA FATFA A EY 72 JA &=
5ol ATk(D). o] COX EAE WAH o2 T Eo] A
214 7)5S F3se COX-1 49 FFA A= 9
& Fx==o PGY FAol FHsE= COX2 &4 F
7HA ez SR8 2,3), AAE QI Ao s wd
7, A E, SHRIAAE B Ao E 52 COX-2
a9 Aol #ZAHA gou, lipopolysaccharide
(LPS), AxtAZ, A5 FEA Ale|ETFI oY A}
Soll o3t A5 A=FS BA HH CoX2 §49] FHE
o] Z7tgth4). 53] FrtEl L & 2 Z oA o A
2, ol ARIIALES ABFI-10I pho-
tbol ester®] Aol W3t COX-2 3zl dish
mRNA®] @& o]u} PGE, ¥/9¢] S7t= o] UAths-7). &
A Frig s #EE 219 FHG Y= b 53
99} A E gPEAQ 9= wAEZAQ nitric 0x1de
(NO)¢t PGE,7t 5-7}ell =t ©]8 g NO9} PGE= &
AT AAE SN BB FrhE s UGS
FEsle AEES MZ F5 2L (cross-talk)S o7
Aoz deA drhs,9). 1y, NO9 PGEY 435
Aol tited= oA = FEgk 7]xo] B AA B
dEjolil, FEFUHES T Al NO9 PGE;9 ®ist ¢
iNOS % COX-2 439 Wl thatods Be o
7 Baw Aol
71€9] €21zl NSAIDs& tj & COX-13% COX-2 &
A BT Alste B HE AT 2] 318 <
celecoxib (SC-58635)L} rofecoxib, parecoxib &I 72
COX-2 g4 A4l = COX-2 A4S AT 5 )
o] 71&9] & Hl& 947 FFES TR = B
Aol ok 259 celecoxibe #|Y WA ©]=r FDAS] &
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Table I. PCR primers and sizes for analysis of RT-PCR

s w2 k5o AU HFES B&3)of = /vt
Bl A3S 717 FAEA 9] 2ola e FE0
th(10-12). 3FAIRE H2o 2 AFATE BH A& F
o Hla|A g9 celecox1b1]E_7]- L7 dale A
5, FEEHY NS oA gete BHiso] UM

th(13-15).

Jg A AAEL LPSZ A58 murine RAW264.7 U]
A EFE 7}A 21, celecoxib’} NO9} PGE, 9] A Ao m
A= FEFS dolr iz} 3kt RAW 264.7 th2l A 25
+ LPSE A= A inducible nitric oxide synthase (iNOS)<}
COX-2% wd3te NOsgt PGEE Aitstes 95 =d
A2Z, 4F =9 49 75 dF vk Aol &3
AHEE & A Eo]TH(16-19). A2 0.2 o] RAW 264.7 U]
AANEFE 7HA I INOSS COX-2 FAxte) w3
iNOS ¥ COX-2 ©jde] HHFYEZ 37 ZHs}d,
celecoxib’} &7 E2A¢ NO2Q| EH]9} PGE,2] A
o] Malol| v x= JTFS Lol otk H3F COX29]
S zAst= AARIAR NFkBS 2HdS A =34
3t celecoxib’} NF-kBE %3] COX-2 A Aol m]X
= S stz s

R 8

AFAE. A A MEFE SFHAEF 230
A T 0]'91‘4- A EZu] kel 223 Dulbecco’s modified
Eagle’s medium (DMEM), fetal bovine serum (FBS),
penicillin-streptomycin< Gibco BRLZ]A}9] #|&& AL&-
3993, PGE, &% Amersham Pharmacia 3]A}9] PGE,
EIA system kitE ©]-&3to] S48t RNAY #eld<
Sigma3]AFS] Tri-reagent (Sigma, USA)Z, reverse trans-
cripion HH&-o|= Promega ¥JAFS] first-strand cDNA
synthesis kits AM&3FA T T E 9] size markerZ &
Bio-radA} ] phosphorylase b (97.4 kDa), bovine serum
albumin (66.2 kDa), ovalbumin (21.5 kDa), lysozyme (14.4
kDa)S AFE3} T} Anti-COX-2, NF-KB (p65 subunit), I-
KB alpha antibody+= Santa Cruz Biotechnology 3JA} A%

Target mRNA Size Primer sequences

iNOS 351 (bp) Sense 5"TCTTCgAAATCCCACCTgAC-3'
Antisense 5'-CCATgATggTCACATTCTgC-3'

COX-2 251 (bp) Sense 5-AAgAAgAAAGTTCATTCCTgATCCC-3'
Antisense 5-TgACTgTgeeAge ATACATCTCTCC-3'

NF-kB 306 (bp) Sense 5"TCgAATggACAAgACAgCAg-3'
Antisense 5“TCCTTgTCTTCCACCAgAgg-3'

GAPDH 189 (bp) Sense 5'-gATATCATCTCCGCCCCTTC-3'
Antisense 5'-gATgeCATggACTgTggTCA-3'




S AF8-3F% 3, anti-INOS antibody= BD Transduction
Laboratories 3]A} Al &5 AH&-8HGATE 718F e A] A oF
& Sigma3]Ab Al FS AHE-SHAATE RT-PCRE 913+ 242}
9] primerv= Genbankol| 5= ¥ @7|A 4GS Faste] A
zZhstgom, 7} primer?] 97] AE 2 SEH {1419
Z7]< Table 13} 2t}
AP,
AETuE 2 GEADY: FFAEF2HAAN FUT
RAW 264.7 th2] |32 10% FBS, 1% penicillin-strep-
tomycin% 2 7}e DMEMoﬂ 37°C, 95% air, 5% CO,2] ¥
73 3ol A B e 3 LPSE lugmle] F=2 16417 A
ﬂ sto] GSHESY MEREZ ARSI T celecoxib?}
A A EZ52] NO ¥ PGE, A4 WA= F3Fs Lo}
B7) 93k, AEZ 6 well platedl] 1x10°7)7 H ==
BF31a, LPSE lugmle] F=F 16A17F A +&
Z Y ZFOE Y, celecoxib= LPS A 30& A
ol 10%, 107, 10°, 10°M9] FE& A3t dgro
519tk Celecoxibs} 7]1&9] dAZA S G} vl
S 93} hydrocortisone 10iMS *] 2] 5} H] L3} Tt
&‘EH 818 F&: RAW 264.7 A M EZFE 60 mm HJ
Aol 21070 2 BFsta vk s Hrbstel 24470
Hj gk 5, el A ol Al oFgF th 23 LPS (1g/ml)
16X 2 A X5k ol A A2 FefE =Y 3] A (Zeiss,
Germany)< ©| &3t ##33th
Nitric oxide 3= =4&: NO9 AL nitrite NO,)2| &
ZAsle] A3 Nitrite2] 5=+ Griess reagent
(1% sulfanilamide 0.1% napthyl-ethylenediamine dihydro-
chloride / 2.5% H3POs)E ©]-83}9 colorimetric assay® 2
2 =33k 100p] # %S 96 well plateo] H il
Griess reagent 100p9} 137+ WH3-A171 & 540 nm2] &
= o| A microplate reader (Molecular Device, USA)E ©]
83l ZH3¥ Y. T = H(standard curve)= ©]7] &
2 % sodium nitrite?] FEE ©]-&3FH L, v FAT L&
well& tET 02 ARRSIAT 2 A3 %)= 34k R\t
Ealo] PJS et
Prostaglandin E; % Z74: 8] 2|9} A X W] PGE, &
T & A|X PGEE =743} th RAW 264.7 T Al
FZ 96 well plateo] well'd 2x10*7§% EF3}1 180p
of wjtdl-s Hrbste 71sivh 2008 4FA A 2.5%
dodecyltrimethylammomum bromide)E 37}l 10&7F
agitation¥F ¥, 50115 goat anti-mouse Ig coated plate®]]
Ao 5009 PGE, &AE welld] #H7}slal 2~8°Col
A O3AE F ESWA EREAIRL F, GA] 50019
diluted conjugateE ¥l 2~8°ColA 1A]7F AA3A T
45 NS 7A18kaL wash buffer2 4 RISk 1501
9] enzyme substrateS V]| AoA FFSA|Z] T,
2E wellol] H7bskal A-oA 3083 EE5HA B

lmHﬂ

¢
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Z o} 630 nm9] §F = A microplate readerS ©]-8-5}
ZA39 Ade 1289 g2 APL 2o A
st aL, 33 wHESt T 2 A9 ALk 7 welld
EFREE ZA5] g9 Hog BF EEES 41 o
SR 43S AP ANt 2T T

(standard or sample OD-NSB OD)
% B/Bo = x 100
(zero standard OD-NSB OD)

RT-PCR (Reverse transcription-polymerase chain reac-
tion): iNOS, COX-2, NF-kB (p65 subunit) -2 x}¢] w3
HEE golr 7] 9)3le] RT-PCRS A&, 24 A
Yo RNAE &9 WReE Fsith

W2 35 mm dishol] W FS 100709 AZE 1 mlY
Tri-reagentE #7135l 243 &, chloroform= 1/10
volume 7}3t4] 1527+ A @37 iﬂ;}‘ﬁt} Aol 5%
b A S O 14,000 goll A 1587 A4 star A
MG A tubeol] &7 & & ko %91.‘ isopropanol < 7}
shed 4°Col A 1587 WA ST 14,000 goll A 1583
24 223 & pelletS 70% ethanolZ Al 23}l total
RNAE FZ390h RNAY 5 Aw/Awmd] FEEE
=459tk 923 3% DNA A AS 93] DNaseI 20
unlti SEEEI A=

AAAL Whg-& B3k RNAC IAAL E4S Yo

cDNA-— THE &, WA 9] iNOS 3 A}, COX-2 F3A,
NF-kB #72+9] primerE 7}A|3L PCRE Ald)sle], Z+
7+o] fAA12] cDNAS] AHES thFo g ZE519)
Total RNA 1jg®ll oligo dT primer &=+ random hexamer
£ 1 2o 65°Col A 1087 9H-A11 Foll, AMV A
Ala 4~ 1pl, RNasin 1pl, 10 mM dNTPs 5p, 10 x
reaction buffer 511, 50 mM MgCl, ¥ ©o] &5 #H7}s}
of F §FL S0pZ dhed 42°ColA 1A1ZF WHEAIA
cDNAZ ﬁé*é &HA st

PCRS PCR 7]A(MJ Research, USA)%| A template =
343 cDNA 11, Tag DNA polymerase 2 unit (U), 2.5
mM dNTPs 1y, sense primer 10 pM 1}, antisense primer
10 pM 11, 10 x reaction buffer 3ul = ﬂo]v‘?"‘% A7}
ated % 300 volume .2 At} wh-E- 94°Cel
A 587t 13] pre-denaturationA] 71 &, 94 C°ﬂ A 30%
denaturationd} 3, annealing g2 iNOST 59°Coll A,
COX-2= 63°Coll A, NFB (p65)= 58°Cell A, GAPDHT
58°Coll A 30%, extension®. 2 72°Co A 30%% 403] t
S A7) a1, 72°Co| A 587 13] last extensionS A3 =
1% 3+ geloll A 7] 9-& 3ttt Standard == glyceral-
dehyde 3-phosphate dehydrogenase (GAPDH) 7%} cDNA
o] JFE ZE WHo T FEs ZF Ak HH B
=& RASAY. 479 band®] F7|= densitometer
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(Amersham pharmacia biotec, USA)Z =73}, GAPDH
s}l wahglc,
Western blot analysis: A| XU @2 o] £ & $]35}
G302 ze vjE M EZE PBSZ washing & v YA
Ao ME7} B2 ElE Aol A lysis buffer [10 mM
Tris-HCI (pH7.5), 150 mM NaCl, 15% Triton X-100, 0.5%
Nonidet P-40, 1 mM EDTA, 1 mM EGTA, 1 mM PMSF,
1yg/ml leupeptin and 1ug/m1 aprotlmn]E o] scraper=
9] eppendorf tubeol] =& %, 12,000 g, 4°C, 60% 7+
4922 5he] 4302 Wester blot®A1o] ALE5ITh
Sodium dodecyl sulfate polyacrylamide gel electrophoresis
= 93ty A7) 5 %A (Bio- Rad Mini-Gel, USA)S =%
A3 & 10% separating gel S A Z3}7] 93} Solution
A (30% acrylamide, 0.8% bis- acrylamide) 5 ml, Solution
B [1.5 M Tris-HCl (pH 8.8), 0.4% SDS] 2.5 ml, &7
2.5 ml, 10% ammonium persulfate (APS) 50ul, TEMED 5
ue &3t f2l9 Alolol loadingdt ¥, isopropanol
2 mE Fo] FHE TF gelS ZHTE 5% stacking
gel S WHE7] 931 Solution A 0.67 ml, Solution C [0.5
M Tris-HC1 (pH 6.8), 0.4% SDS] 1 ml, 10% APS 30y,
TEMED 5uE &3 & 423 Aol loading 3t
combd ZLo} T} Sampled FH|H F ko] whul Ao
(40pg) 5X sample buffer [60 mM Tris-HCI (pH 6.8), 25%
glycerol, 2% SDS, 14.4 mM [-mercaptoethanol, 0.1%
bromophenol blue]S #7}3Fe] 100°Col| A 55 7+ 7193}
of 2reks] APEAS F NS 4719 9F8
S 2+ 25 mM Trizma base, 192 mM glycine, 0.1% SDS &
NS pH 8302 BtFo] A&} 01, 30 mAA 24
b st A71FE S AAEAY A71EEC] B gel
electrophoretic transfer **H ¢l 2]3}4] Mini Protein II Cell
(Bio-Rad, USA)< ©]-83}4] transfer buffer (1 LY Tris 5.8

g, methanol 200 ml, SDS 0.37 g, glycine 2.9 g)°l A 250
mAE FAIZF A7]9%F 9J3}e] nitrocellulose mem-
brane (Hoefer, USA)oll A oA TE o] T & gele
Ponceau S (0.2% ponceau S, 3% trichloroacetic acid, 3%
sulfosalicylic acid)Z 9412 3}e] Zo|H band9} standard
protein®] 91X 5 gttt

Transfer® membrane 5% skimmed milk/TBST (Biorad,
USA) [20 mM Tris (pH 7.5), 500 mM NaCl, 0.05% Tween
209141 2A17F B9t Aol ¥WHE-AlZ Thblocking).
Washing bufferZ 5&7F 33 AlZ 3k & TBSTAA 1:
1,00022 3143 anti-iNOS, COX-2, NF-kB, I-kB
antibody (1 : 1,000)91 4] overnight RF-&-A]Z T} Washing
bufferol A 33 AL S 1:1,00022 34 F horse-
radish peroxidase-conjugated anti-goat IgG antibody (COX-2),
horseradish peroxidase-conjugated anti-mouse IgG antibody
(iNOS), T+ horseradish peroxidase-conjugated anti-rabbit
IgG antibody (p65 NF-kB, i-kB alpha)Z ®F&-A]Zl &
ECL detection system (Amersham, UK)2. 2 W8 H T &
YobE gkt
A A7 TA A=Y FAGPL BRLRELAE F
Alskar, 942 Student’s t-test= Q15T
4 ot
RAW 264.7 2 M ZF2] |82 Hsl. LPS (lyg/ml)
Ao o3 Wejerd wisks Baes] A6 B4
Z70|A B Fg o)A Ee} 16417 LPS A2 S 3 A
Zo HE SHATAOE BAHAT Fig 1904

vhehd v} o] BAMES 43 B RS B
ol vlste] Lps2 Ael® ATt BB AE
o mapo] WA e
By,

EFH v A4 dHE

Figure 1. Morphological changes of RAW 264.7 cells in light microscopy were seen unstimulated cells (A) and stimulated cells (B)

by LPS (1ug/ml) for 16 h. Scale bar, 10um.



Celecoxib®ll ] 3 nitric oxide (NO)2] A W3}, =+
9] nitrite FE=T 2.27+0.151M°] 124, lug/ml LPSE
A s FAE 7.12£0.05ME Z7}3te] LPSE A=
Al NO9| #H|7} BAIA SR frofaiA S7Hs & &
AATHP<0.01). CelecoxibS 10°, 107, 10°, 10° M9
TEZ AAXT F LPSE A g 7ol A nitrite] Fx
£ 5.68t0.02, 5.04+0.12, 4.95+0.08, 4.74+0.01UM=
el NOY 1|7} celecoxib # Bwtoll A TEYEF
o2 fFY3tA AsHAeS ¢ F AATHP<0.01)
(Fig. 2). Hydrocortisones A 2] & o A} = nitrite & H] 7}
4.92+0.05iMZ ERY, celecoxib 10°7 10° M &3+
A& AAFES YR A

Prostaglandin E; 3% &%. N X U] PGEE 43 4
I} hEFLE 2.10£0.02 pg/wello] .1, 1ug/ml LPS A
2 Aol 4.16+0.02 pgwell2 7181901, 10°, 107,
10°%, 10° M9 ¥EZ celecoxib® HAX|g T LPSZ

NO Concentration

4 5 6
- LPS stimulated ——————————

[I— —LPS stimulated——

Figure 2. Effects of celecoxib on the telease of nitric oxide
(NO) in murine RAW 264.7 macrophage cells. Cells were
stimulated with 1Jg/ml LPS for 16 h in the absence (control)
or presence of celecoxib and hydrocortisone at the indicated
concentrations. NO concentrations were measured by Griess
reaction. 1. Control, 2. LPS only, 3. Celecoxib 10° M, 4.
Celecoxib 107 M, 5. Celecoxib 10° M, 6. Celecoxib 10° M, 7.
Hydrocortisone 10UM.

PGE2 (pg/well)

1 2 3 4 5 6 7
| —————————— LPS stimulated ———————————]

Figure 3. Production of PGE, in RAW 264.7 cells were assayed
by EIA. 1. Control, 2. LPS only, 3. Celecoxib 10° M, 4.
Celecoxib 107 M, 5. Celecoxib 10° M, 6. Celecoxib 10~ M,
7. Hydrocortisone 10UM.
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A2 g FolAE 0.83+0.01, 0.79£0.01, 0.85+0.01, 0.80
+0.01 pg/well2 A3} L(P<0.01), hydrocortisone2-
A3 T AE 2.9£0.020] A THP<0.01)(Fig. 3).

RT-PCR (Reverse transcription-polymerase chain rea-
ction)d 3}, iNOS, COX-2 ¥ NFkB2] mRNA°] th3k
RT-PCRS 2|33 A3+ Fig. 4~63 2t} RT-PCR 2
7 iNOS= HlZTol e & FHE A 3kl LPSE A
23t Foll A FHo] =713l 21, celecoxibS A 2] 3FA}
Hyo] o wep 74 Th COX-2 FHA = LPS
2 AP FolA Hdo] 7183, AFEA0° M)
celecoxibE A 2]3lA} @& o] Ao, =5 SVt

0 0 “ " w

«— G-1

n
- % ' &

Ratio

1 2 3 4 5

Figure 4. RT-PCR analysis of iNOS gene Expression of iNOS
mRNA in RAW 264.7 macrophage cells was analyzed by
RT-PCR. GAPDH mRNA was used as an internal standard. 1.
Control, 2. LPS only, 3. Celecoxib 10° M 4. Celecoxib 107
M, 5. Hydrocortisone 10UM.

— % ."&

30 1

Ratio

1 2 3 4 5

Figure 5. RT-PCR analysis of COX-2 gene Expression of
COX-2 mRNA in RAW 264.7 macrophage cells was analyzed by
RT-PCR. GAPDH mRNA was used as an internal standard. 1.
Control, 2. LPS only, 3. Celecoxib 10° M 4. Celecoxib 107 M,
5. Hydrocortisone 10UM.
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Figure 6. RT-PCR analysis of NF-KB (p65 subunit) gene
Expression of NF-kB mRNA in RAW 264.7 macrophage cells
was analyzed by RT-PCR. GAPDH mRNA was used as_an
internal standard 1. Control, 2. LPS only, 3. Celecoxib 10°®

4. Celecoxib 107 M, 5. Hydrocortisone 10UM.

1 2

D e e - -] — 600

Ll 1 1 1 1 Bipecy
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Figure 7. The expression of COX-2, iNOS, NF-kB (p65
subunit) and I-kB alpha were determlned by Western blot anal} sis
1. Control, 2. LPS only, 3. Celecoxib 10® M, 4, Celecoxib 107 M,
5. Celecoxib 10° M, 6. Celecoxib 10° M, 7. Hydrocortisone

10uM.

(10° MAZIA 23] Tdo] Frlsle AFS Bt
%t NF-kB @A] LPSE Ap=3k oA Edo] v
on, AEE10° M) celecoxibS ] 2] 3tS uf k7l
o] AAadtgon, §3S 52U 23]y o] F
7Vete AEFe HER MD}.

Western blot analysis 23}, COX-2, iNOS9] =42 7}
T2 16417 A 2|3t 3 @l F-S Fo} Western blot analysis
= Al 3}4 a1, NFKB(p65 subunit)2} I-kB alphad] =3
2 A Z B SFES AP gk & Western blot analysisS
A 85} 9 th(Fig. 7). Western blot analysis 2} iNOS T+
Ao rde 2ol UetUA ey LPSE A
2319S w A3 HHE AT, celecoxibE A 3HGS

W Ewoh Eobdes walel Btk BAE BT
COX-29] Td& thxTox LAHA E}ov LPSE
2] skAF wd o] YEFEIL, celecoxibE A 2] RS W=
HHERon FET} %OVI]E A&H o2 wdo] F7}
sle A4S #EE 4 ATk NFKB (p65 subunit)=
LPS A ]l A drd o] 718992 H celecoxibE A &
gol wel welo] oh4 2haE AFE BT b

B alphai= ti=T ol A B o] RHH A2 celecoxib
2 A3 Tl o wet Lol Fidte
& Hoh
uL '

19901 9] Needleman 5°] QVE}F7l-19] & A=S
“L% w8l FLof A ‘inducible enzyme’Sl COX-2 &4 5 4t
Sk o] 2, COX-2 B4 E T3 O 2 NSAIDS| F-2
< =0]7] 9% =go] wo] AxHgT3). UA
COX-2 FAAE 83 kbE 22 kb2l COX-1 & A o] H] )
23l glucocorticoidt 1E]|F371-6 53 2 ¥ 3l COX-2
S A2 mRNA o] g4 ZA AT AAA Q] AbE d)
AMe 8437 BEEA o, AAAF, LPS, AolE
7hlolu AR Sl s AFA A5S A HYE
COX-2& 249 #go] S7etA dnt. Frie~ B4
A5 AASL YAAE COX-2 &47 Z7Hs deT
ol #Ho| 3o o) A5S WAHAE F2 &2t
6:13',]. 1,”:‘4,{{]31; D]—sﬂ.;L/H Oﬂz ] %—ULO]_ /\il_[OTo]_/(«”gr:
SolA COX-2 &9 &/93)e} Oli 213 PGE,2] 44
S fx3ith o]ALS IL-1p4 TNFagt 28 d=H244
Ato] E7}QL, phorbol ester, @ Al EEH &4 o) 2F=9
g3t Uetivd= Aoz AztEm, o] g COX-29}
PGE9] $717F fFotel & fd oy T4 Ja7 ¢
AsHA dBE de Ao 93 F th20-22).

39 COX-2 FAAY A4utd o] = NF-kB AP-13}
ZE oy AARIAS ] 283819 (23), 53] NOol| o &
A=0] COX2E F7HAZIte BaEo] o A&
M NO7} murine RAW 264.7 th2] 4| 5, %‘f‘%‘*];i_ =
AANIAE SoME JHFHCE COX2 FAE
=34 PGE9] A4S S7HA 7t Bt slert 38t
H(18,24-26), TF2 Hilo| A= sl dE M ZF0) A
NO7} PGE,9] A4HS 7 7tkal B st oh27).

T iAo B7F ) A A Eol| A NOZF COX-2 mRNA
&l; AA e Bzl =7 HE28),
ZHEY _ZH AEFAEE o] &3 AP oA AL
52 ff=4 NO A9 A3l|7 PGEo] A4S dAst
A Z7MNATE Bt Avh29,30). A NO7F COX-2
mRNA W&ol HFZ J3IS FA= %I cytosolic
COX-2 Ao IdS AH2oZ JA 34 PGE,9
A4S A= BRax Qk(15). ol H 3t dutE B

e mm

=
=



2 NO9} PGE, Aol 9aFs v v A|E7 A9
% HH7H%1“:4 Jgko] o3 Ao =7 £4%ﬂ}(15)-
5t thekst A E

Fﬂ—ﬂlﬂ

(

S A NOS9} COX-2 FAA= %3
*ﬂ:ﬁ 5olZQl ¥ ?ﬂﬂr ZHE Y o AAE=T,
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o, coX2e] gk AEAo] oF 375U A S 5= COX-
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o] APE ARG AE & 5 UM o= 7]E9] NSAIDs
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