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Expression of COX-2 in Gastrointestinal Cancer: As a Target for Cancer Prevention and Therapy (1)
Colorectal Cancer and COX-2
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Prostaglandin (PG) E: plays a key role in colon carcinogenesis. Evidence continues to accumulate that cy-
clooxygenase (COX)-2, an inducible COX isoform, represents a potential pharmacological target for the preven-
tion and treatment of cancer, including tumors affecting the large bowel. Several mechanisms of COX-2-related
tumor promotion have been identified. Some (such as induction of cell proliferation, angiogenesis or local immuno-
suppression, inhibition of apoptosis, increase in cell motility) are dependent on PGE; production. COX-2 expres-
sion has been demonstrated in the epithelial cells of colorectal cancers and adenomas. Studies in experimental
models of colon carcinogenesis show that selective COX-1 or COX-2 inhibitors reduce tumor formation and
growth. Clinical studies have been initiated to determine the chemo-preventive effects of selective COX-2 inhibi-
tors in patients with familial adenomatous polyposis. However, meta-analysis has revealed that COX-2 inhibitors
can actuate cardiovascular events. Therefore, the possibility of cardiovascular effects will need to be taken into
account in assessing the potential ability of any of these drugs to prevent neoplasia in the large bowel.

Since PGE, was involved in most events related to carcinogenesis, further examinations focusing on microso-
mal prostaglandin E synthase-1 (mPGES-1), which is a catalyst in PGE; production, EP receptors, the receptors
for PGE. that contribute to proliferation signaling, and 15-prostaglandin dehydrogenase (15-PGDH), which de-
grades PGE, as a tumor suppressor, should all be targeted in the quest for colon cancer prevention and therapy.
The need is therefore not for simple COX-2-related preventive and therapeutic models to be prepared, but de-
tailed analyses that assist in the clarification of PGE,related carcinogenesis.
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FRERHABCTHBEBHELTB L™, BWET NV
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A, @ COX-2 DIEDOEYFEHREEA~DE S, @R
# COX-2 inhibitor |Z & A PUEBRIR, OFREM KK
B FESE (familial adenomatous polyposis : FAP) % #k
FEURBR) - 7EEITB T % EIRM COX-2in-
hibitor & H\:7zBRIRERAER, OBEORIER & IFRE
ZIZOoWTHHT 5.

1. COX:2 DABREICEHL IET X

KIGHEEZ BT 5 COX-2 DFHL

KEE T, rn7Taxy )4 Fohmch el
W2 PGE, DEADHEINL TWwW5®. FAP O 5%
P C PGE. 2% JEE & T\ % 723 PGE 13 5
WKHEDBEZZLNY, WL ODDREEMECEY
ETFNE TR D S KBHEICBIT 5 PGE.®
EEUPHRSINTVSE. 7TI5F FUEEDP S COX-1
H %\ E COX-2 TEH I NIz PGH %, HmAHITIX
H4F 0 7% PGE B RIZ L ) PGEICE#HR &
b, ZhFETREENRTWE WL 250 PGE &k
BEn9 b, FEAR D microsomal prostaglandin E
synthase-1 (mPGES-1)®* & # & # @ cytosolic
prostaglandin E synthase (cPGES)” 129 % 41 R
%<, Bkd 5 Z L 12 cPGES I F LB » COX-
1 &, mPGES-1 3R U #FEAE D COX-2 & HEaEm
LZEENAONS, BEEHEENCTHEEHRL 2
COX2 TEMENT/: PG = BRI PGE I E ¥
A121E, cPGES Tld7Z: < mPGES-1 23R BT
LUENRHD (K1).

COX-2 & mPGES-1 D #FFEHIL, K, ifi, B
&, B, B TE, BEETRDOOLN, ZORME
NOBERRBEENS (K2)PP. 251, COX-
2 & mPGES-1 i APC™ mice DHEALERY) — 7D
HEOBMEF M TLREANALNY, ThdEE
ENT2PGENXRY) — TR Mo 0 2ER 5
AAHTLEEBERT A,

2. COX-2 DEDEMHHFFHENDEE (K 3)

1) 78 b= 2 HH

HALE oM, M E 7K F—2 22k

BLHIEIEDINT v ATHE SN TV 5705, KBOH
BRRERERRETIET RN =Y ZDOBRIHPRD S
Nz, TRIN—=VAIEOFELIHIDONT ¥ AT
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=Y ZABEDOWL DHDHTFDI L, WFlSTFT
H5Bcl2lZCOX2L0%8HT 57 v M LM
% B§ERIE (butyrate) THIBT A &L3mL, 748 b—
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[ZPGE @M L C b FARDRIRNFAD N5, i
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1 COX-2 DEA L ALHRR

cPGES & COX-1, mPGES-1 & COX-2 I3 BHERYE RS % 7R
T YA vAhA v, REERTF, BEET BEToE—
= EHHET L COX2ICENTIF FUVBALE
a3/ PGH2 X, & 512 mPGES1 (—EoH¥ 4 b A
A Vv REETOE—F — L D2FEIHEENTNE)
WZEDEhE L PGE KM 3 5. PGE: 3 MR KM
@ EP receptor AL, MikgifliZe &0 7' F V& {niE
$5%. 7B, PGE2id 15PGDH IC & Y AiFLE b,
KEEZ X COBEMEMSTIX, COX-2, mPGES-1 ®#
F5H, 15-PGDH ORIUKT, €0HEE LTPGE: D
BRI HLNS (@),

7, NSAIDs @ sulindac sulfide TRUHE 3 2 & 2D
COX-2 THEIN/ZT R b — ¥ AP IR &
N5 COX-2 LIEOMEIZONWT, COX-2i2k%
TR M=V ZAOWMH TEEMEI BRI NEVT E
AT UL, ZhICHE) BETFREOERNES
DT, BRIV AZIWEMTEEEZOLNS.

2) IMEH A

JEBF A X MR D BAG OSA T R %2 728, HEGHH
fa i Uid Lid % # & % {8 3~ vascular endothelial
growth factor (VEGF), basic fibloblast growth fac-
tor (bFGF), platelet-derived growth factor (PDGF)
HEOMEFRAEARNFZ20WT 5. KEBEMKEIC
COX-2 2%BFIFB T 5 & VEGF EADHML, WKL
Ml OHEE L BEREEIRDLNDY. /2, Hlo
COX-2 BRIl 2 W iR & s &9 5 &
EEMICLEFESRE I NG, Zhb0BEIT
COX-2 inhibitor THERINEZ LML B,

3) &iH
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DEERAXRY IO 1 DEMifanBEETHS. ©
NRIGEMREARIEENIC COX2 2 HHX T 5 &
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Hiex2 R 57, CoRMRIIHREBEEES<
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5. E51Z, PGE: # & L, Sl 2 BT 5 («).
Z @ COX-2 %5 PGE: OBFZEHAS, SRICEEL, 98
OIE, B, BB ERET

)y 7 A %&HALT %% TdH % membrane meta-
lloproteinase-2 @ & 14 1k % membrane-type meta-
lloproteinase-l ® mRNA ¥ in & B#E L, T h 5
COX2iZ X hBon/-ig#EeE i, §iikd sulindac
sulfide THEET LI L HEBEINTVSEY,

4) RIEINH

JES OMIMICE b B ETF & LT, BAT ORIz
M 5P, EEMEA S X5 colony stimula-
tion factor IZ & D {EBHAL L7z Hik~or 07 7 — i
PGE. # AT A7, TN X Y UEEEY A b A A
>R T-cell, B-cell OHEFEIMH], NK Hig O MILE)
ROMFIAFI &R ENb. —F, PGEAIRIEHH]
ME % interleukin (IL)-10 Z# 3+, Thl cy-
tokine D EAZ K L, 12 Th2 type @ Kt % B8
LY, Thl/2NF Y ZA & BEEREIIAF & 25
Th2~NET 7 hEEBEVDNEY, ZH LA
ZAAIZEY, COX-2 THEAINS PGEIC L D
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3. RIRAY COX-2 inhibitor I & D HEEZE

1) FEImEnHIRh R

FAPOD =Y XA EFNVTH5DHAPC™< v X IZ
COX-2 #RELT ATREZ T & bE 5 &, COX-
2EBEIIRBT LT A LN KIS A
THRY) —TOKRERESEBP LY. E5125)
D FAP ORI AEFNVTH S APC*"~ 7 A Tli,
COX-2 inhibitor T& 4 sulindac D5 T/MNE DR
U= TR L72P. Bk L7z & 92 APC™
RUATIEARY — THEORMEF M2 COX-2 &
mPGES-1 "Z%FLTHBH, NV —THROBTIX
PGE. DRI L S BEINTWAS. €51, COX2
& mPGES-1 12 & 0 EEA S L7z PGE: X, EP2 recep-
tor 2/ L CMEH A2 RS, BEEBICEE
7 epidermal growth factor (EGF) receptor ¥ i&#
1L &8 %59 COX-2inhibitor DHEBE R FEIZDOW
T, TNODHZZEMHTHZ L THHEINLZ L
B, LHL, COX-2 0¥l L i@ HES
NAPEFEEDRESNTEY, Z0HEEMNRIC
B OB DML AN A LDPEEEINTVS.

2) ERIHIZIE

COX-2 inhibitor T & 5% JTE-522, NS-398, rofe-
coxib, etodolac % EDIHIFIRITDOVTIF VLD
POHMADBDH Y, WTFNHEOFER T TNV CHF
EROBHREZRD S EMEINTVWEY™,
FEBOEBIZIZ VL DODDRT v THHDBA, =
NOIANT X 2 B IHIR R FEFNC X Y BFT
BAT v THRELRL. NS-398 Tl cyclin D1 D33
PN & 2 MR E5E O FPHI, matrix metalloprote-
inase (MMP)-2 & MMP-9 ¥ > /327 i M 0
X 2REROME HHEHE S LY, JTES22 Ti
VEGF Hi 3k o i & # £ 31 & MMP-2 75w #p i 12
L 5B HEEEDE T 2%, Etodolac Tid MMP-9 if 1K
T X 2 RMEEBOWHTVHE SN TS,

4. KIEMKBIRIEE (FAP) XERMAXBERY —
TEEICH (T 2BV COX-2 inhibitor & AV /-F8
B

Steinbach 513 77 % ® FAP & ZxRI12, Z0
RY — T3 F % celecoxib DY R % Fa R RER TH
7 L7z. Celecoxib # 1 H 100mg ¥ 721% 400mg & 5
Vi3 placebo 45 6 » AR5 L, celecoxib 400mg
¥ 5- B33 placebo 12 RTHRY — 7T 280%,
REIT307% DWW ERD/T. Higuchi &% 21
4D FAP BZEOEEG R — 71T rofecoxib % 9 #
A5 L, rofecoxib #5-#1d placebo (2R THR

V- THIEHERICEA L, —HCTHEERZRORIHIC
I o b ME LY. UL, BEOHIETER
V=7 OHPKRE SIFHML, COX-2 inhibitor M%)
ROMFIITRIIB G OLEEIRBEENLY, &
512 sulindac D BERRBEREOHE b A
5NB0,

FAP B#&IZB1T 5 COX-2 inhibitor {2 & % {E#ED
LESTIE, FHHREBEBMICRbIEL DT
W%, TOFMFNEZEIZETT 205 50T K
BEEMMBOBRGFER B 2R ) —FOBERETF
WhbEEZOLNS.

WEBOBEMRE R ) —7ICE L Cid, &k
RBEBERABBROBEN I N, RYXRZ FI -1
SETORY) —FFEAERILRE L b COX-2 inhibi-
tors IZ& DA L2, LA L, celecoxib, rofe-
coxib VW NDIEA] D LIMENDOHFERDITEFIC
L, BELTRAEIORY —FICd5HE
FIERIIHERCTERVWE DR TH - 2.

5. BEDCHES LIRBE

UERRTEL 51T, COX2d5¥E, SHILF
DOYETH, B, HERICHEDA I EHHENTED,
COX-2 inhibitor (397 D 7B R =R IPHI I A H 2 %
HEMBEDTONDOH B, ZOHFEBRIIONT,
CLASS trial™ =% Vioxx trial® & \» o 7z KA ER A
b, EFMIZANITIERING NSAIDs 12T
LW E W Z 5, meta-analysis DR TIZ 7T ALY
YICHARTHERIGODOENOFEREN S AbRh
7z. L72%%oC, COX-2inhibitor O F Bi%hH O F
li RIS HICH 725 TE, ZhOHLMENDHE
FHEEEZRTHLEND LY.

Cheng S5~ 2 EF NV % HVvy, mPGES-1 %
il L T PGE. 2 84 & ¥ 3 PGLORHITEALIL 72
<, MR MEIHEL 2w &2 #E LA™,
COX-2 inhibitor 12 & % .0 L&~ D A % Kb ik PGL
%> thromboxane A, (TXA,) DOIFHNZ L FET 2
7%, mPGES-1 OBFRWHEA ZH T S5DFH
EREZ BT 250 PGE, 2 WA S ¢85 L DB
T, G, 29 L-EHORREISHEINL.

&, PGE, 2 RNELT 2BHE T, E¥HKBHIIET
WEXEHEH L T % 15-prostaglandin dehydrogenase
(15-PGDH) 7%, KR CRBEHIMET LTS
ZEDBHELNE RS T, KBEICEHELTw
% 15-PGDH (2 I3 @S EIHIG A A 5™, KB
AT PGE, DMiFF L B ICERE 2 ZE 2 R L
TWAHZEDHBHLTWA.
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X4 PGE: HEDENDTT
COX-2 DAL OBO TR B RIC BT AR (ZEMN).
EHOBECHEFPEHRENL IO [, EHOBEIHRT
MEVPFTELIDe

ZDEICPCEVRBIZBITIEEL DAL XV b
CEboTWBE I L E2EZNIEY, 5%, £ DM
THEEEEL T A mPGES-1 % PGE, DD ¥
7> MRZEIZE D % EP receptors, % L CTHEEHPH]
KW+ & LToD15-PGDH 7% &, JE TR CIHREROER
SFELTESHICKRFTEZMZALENHS. £/,
LT THAL~NOED Y IE v E ST X772 COX1
PRALICEET 207 -7 b MEENTH
pEWE NS ERST L LCREREY (K4).

CZETREBEEHROLICEE COX2 DHF#EIZD
W, $EDOFBIDH B VIZERIE T VR LICD
WTHER L CTE7Z. MOBETEIITHLD, EE
COX2 L DMb IR L THAMAZDDTIEL V.
COX-2 D56 PCEIZ\W 2B H AT — FERERZD
WEE, R, BBLOMELY X HICEBHT A4
BhHDHL, TOBNGTICED EOFHRnH
RS AT, BB & ERATEYS U 7 BRI 2 AT
L#Et, translational research 2SR R TH 5.
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