
Thai J Pharmacol; Vol 26: No 2, May-Aug 2004. 

REVIEWS 

Role of Specific COX-2 Inhibitors in Cancer Prophylaxis 
and Treatment 

Nongnit Teerawatanasuk, BSc.(Pharm), Ph.D. 

Faculty of Pharmaceutical Sciences, Ubonrajathani University 

Abstract 

127 

Increasing evidence suggests that upregulation of cyclooxygenase-2 (COX-2) gene 
expression is implicated in colorectal carcinogenesis. Large epidemiologic studies as well as 
clinical studies consistently show that long-term use of aspirin and other nonsteroidal anti­
inflammatory drugs (NSAIDs) reduces the relative risk of colorectal cancer. The effect of 
NSAIDs on chemoprevention and tumor regression has also been demonstrated in a range of 
experimental models in animals. Recently, specific COX-2 inhibitors such as celecoxib, 
rofecoxib, and valdecoxib have been developed and marketed. These compounds have been 
shown in several clinical trials to produce fewer gastrointestinal adverse effects than classical 
COX inhibitors. To date, celecoxib is the first specific COX-2 inhibitor approved by the 
United States Food and Drug Administration (US FDA) for the prophylaxis and treatment of 
familial adenomatous polyposis (FAP), a benign colorectal tumor that would eventually 
progress to malignancy. 
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'U't'l'Ul'Yl"llfl\I Specific COX-2 inhibitors '!..!fll':iufl\lfllHti:l:t:".ifl'Ml:!-l:t:t ".i\I 

urili~uil 
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LLB• nonsteroidal anti-inflammatory drugs (NSA!Ds) ~lil'1ilnm llunmmu••alil~11!.JL~B1'1ilfl11lfllil 
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t. u'11u1 

1'11~1\Jfll1Sm5un<i!J nonsteroidal anti-
' 

inflammatory drugs (NSA!Ds) L \'Jum~1ii'nu 

.I 1"' ' .;f ~"' ,?: mm>u11il LLil•illil 1J mn~!J\Jililnqrm!'lumm1 

l'i1,1\J1Jil' cyclooxygenase (COX) ~'ia 
1 d ~I 1 ,.,j 

prostaglandin G/H synthases 'lntumil\J 'lf!J'Yl 

L U~!J\J arachidonic acid 1 UL \'Ju prostaglandin 

(PG) PGG2 LLil• PGH2 "illnlj'\J PGG2 Lto• 

PGH
2 

"il•~flLU~l'l\JvJil1uL1'l\J prostanoids 'lfUlil 

vi1' 1LLlilnvJ1,tl\J 1 u1 \JL'lfili.favii1•1JU\1J 1~Lui .. 
PGE2, PGD2 , PGF

2
a, PGI2, TXA2 (~U'Yl 1) 

• .J'.,. .J "' .., ....... 
1111L~ii1\J!J U'YJU1'11t nl'l11J il' fl'lHVi11'111'11fl11 

O .J'd "'I I IV 

m'1u11a,mawmrn•a11'11•\111' 1 mu nill!J 

.r~ 1 - -t\Jilt11'1U \11 1•UU'l11,Llil\Jill'l111 1•UU'l11,Llil\J 

'1111'11"il 1•UUW11"ilLLil•~ilil\11Lail\il 1•UUU1•1f1'11 

~"'"f'l'll .J ""' 
Lta•1•UUoU)'j\Jlj Lu\J\11\J (\11111''11 1) Lrnrnu'YJ 

m'Ylil1l'i'l\J'l11,)'jl'J1Bi'Ylm 1 un1•mum1amau 

m>Lfilil 1ii' Lrn•m1n1•~1Jm1m~uu1\il2"·' • 

11il' isofonns flil COX-1
5 

LLil• COX-2
6

'
7 

mu hifoa,11iloidiiu'YlmmL\1Jnvi1,nu mh1f'ia 

COX-1 ttlu constitutive l1~il house keeping 
d 1 ,~ - . 1 enzyme 'YJ)'jU \JL'lfilmnau11n'lf\J"1 '111~1\J \J 

.I - d • • .f d am1•u n\11L)'jil>n1'11'1!J\ilil01>'111,1\Jll a' Lu ml'I a • 
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.., • :: d 

Lta•il1!!1•\111' 1 a1u COX-2 umuu inducible 
... "' .J' d "' ., 

enzyme L 'lfilil<l11,ll\JL!Jil ~ nm•~IJ"11!l<f11U1' 

il!h,' Lri\J bacterial lipopolysaccharides (LPS), 

cytokines, tumor promoters, growth factors 

Lta• oncogenes m1l'i1,1\Jllil' COX-2 l'i1111'ii 

m1af1, prostanoids m''lfillil 1 uu'lmrummfiu 

'i,1111 u~m1Lfilil)'j!J1ilam)'j Lriu m1amau m1 

-1· • """·' .. 1' tnlil ll Lta•fllW1•\111Jfl11mom"i!Uu1\il L!Jil !J . . 
.J'q .., ' .J'' .J "' 

mum1J1J'lrnn~1urn'lf11 cox -2 a1"ilmm11a' 

tl U n 11 L fi Iii !J " L ~' LL ii "b fl 11 !J il' L ~ il !J 

(Alzheimer's disease)
2

'
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Arachidonic acid 

COX-I 
(constitutive) 

PGG2 

t 

COX-2 
(inducible) 

PGE2 <E-- PGH2 ---7 PGI2 

/t~ 
PGD2 PGF2a TXA2 

~u~ 1 U'YIU1'1111il' cyclooxygenase (COX) 

1 u arachidonic acid metabolism 

(PG, prostaglandin; TX, thromboxane) 

\11111'~ 1: U'YIU1'11'111''1~1i'YJ!J1llil' prostanoids 1um~Ml'f 3 

Prostanoids Physiologic functions 

PGEi, PGF2a, PGl2 Relax vascular smooth muscle 

PGEi, PGI2 Relax brochial smooth muscle 

PGF2a Contract brochial smooth muscle 

PGl2 Relax uterine smooth muscle 

PGEi, PGF2a Contract uterine smooth muscle 

TXA2 Promote platelet aggregation 

PGI2 Inhibit platelet aggregation 

PGEi, PGI2 Increase renal blood flow 

PGE2, PGI2 Protect gastric mucosa 

PGD2 Regulation of the sleep/wake cycle 
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lll1'>1~~ 2 Nonsteroidal anti-inflammatory drugs (NSAIDs)"9 

1) Classical COX inhibitors9 [IC50(COX-1) < IC50(COX-2)) 

Acetic acid Oxicam Pyraxole 

lndomethacin lsoxicam Phenylbutazone 

Acemetacin Piroxicam Oxyphenbutazone 

Tolmetin Tenoxicam 

Sulindac 
Napthylalkanone 

Diclofenac 
Propionic acid Nabumetone 

Zomepirac Keto pro fen 
Salicylate 

Naproxen 
Fenamate lndoprofen Aspirin 

Meclofenomic acid Ibuprofen Diflunisal 

Mefenamic acid Flurbiprofin Acetamidophenol 

Flufenamic acid Suprofen Acetaphenetidin 

Niflumic acid Fenbufen 

2) Selective COX-2 inhibitors [IC50(COX-1) > IC50(COX-2)] 

Meloxicam 

Nimesulide 

Etodolac 

Carprofen 

3) Specific COX-2 inhibitors 57 [IC50(COX-1) >> IC50(COX-2)] 

COX-2 inhibitor 
50% inhibitory ICso(COX-1)/ 

concentration (IC50), µM IC50(COX-2) 

Celecoxib 

Rofecoxib 

Valdecoxib 

Etoricoxib 

COX-1 

6.7 

18.8 

26.1 

116 

m NSAIDs 1ui'l•-iuu:ihnnni1 30 !!illil' 

( 111111~~ 2) 1hu 1 myilql'l1ll:iJ~1Lw1" Ao 

'111J11UEJUt~ir, COX- I Lrn• COX-2 :iliim.i' 
H'm~'nfio vi'1um1anwu alil 1ii LLntl11i1 ql'llll:iJ 

fl,tJ1""'Yi'~a1r\'qJ!!o,mntj1Jtl'fio "1111 'fi'Liililmrn 

Lutl&\mrn"Laoliloon 1 um~L&iumm1 Lrn"Laooi 

LLiJ,\i\'1ll'1 l>imn 1vi':ilm1W\lllu1mntj" specific 

COX -2 inhibitors 4'
10 L'riu celecoxib, rofecoxib 

COX-2 

0.87 7.6 

0.53 35 

0.87 30 

1.1 106 

. d ~.., ~ ' d d 
lli'l• valdecox1b l'Wflalilql'lll!!l'll'IS'\ill' 1 'IML!!fl 

i1Lnlil\l1nm1au&, cox- I m1~m,n'J,j's 1u 

1•s•l>imnwui1 cox -2 ilul'lrnl'lm,wmll 
"' d d.-!l ,,, ... d 'II .,, "' ,,; 1l'lmou 1 l'loll'lqJl'lmnsi!!o'num1Lnlil!J•L1' 

ih 151 my 'V111 'fi'mntj"d1vi'~ul'!11"<1u hoci11 

n-11~!!11' 1 m~ m1Wm vlo~m:11ul'lUTY1111:iJ1rn1 
specific COX -2 inhibitors 1 um1Ufl"lullo• 

'i'n'loJ1 hAIJ•L~' ~"" 1vi'mh11iio 1 tJ 
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1 - d 2. 1J'l'l1J1'1'1'!1eN COX-2 UOT:iL061:1J:::11~ 

2.1 :1J::a~~ii1 l.rl:11aj 

lJ•L,1ihla'lmy (colorectal cancer) L\'Ju 
' .J d ·~ ' " .J L 1Iii1'1lJlJ'lJIiifll1UHM LL<I •Lu U <fl L 'H Iii fll 1\ill al'J . . ' 
ih.l'l! •nnaam1ull vu1. 2543 ~ilanil~Li'la 
.:to:. ~ "i J.,,. 11 1 .I !f1\il\il1aL1\ilUU1 550,000 \ilU Uui•Ll'IA 

<l'H'l!jBLlJ°'lfll \!U&ifll1rn'llll1lJ•L,1ih lITT my\j1 

L\'Ju!luviu 4 LL~Blil1lfll>Li'laifilil\j1L\'Ju!luviu 

aa11um>lilllJ•L,11'1fl'llillil12 u>•l1lrufmm• 25 • 
'llll1lJ•L~1ih la! 'HniL \'Ju'llillil~Ula\'111\il1'111WUo 

" . 
f11W 13 ~1 hfari familial polyposis of the colon, 

hereditary non-polyposis colon cancer 

(HNPCC) 'H'ia Lynch syndrome LLa• familial 

adenomatous polyposis (PAP) a1uaflfaa<1• 

75 L\'JU'llillil~li.ihiri1al'Ja\il1'111WU~fl11lJ 'H'ia 

:iJm'lawh sporadic colon cancer 1uilil~UUfll1 

'.ifl'tfl'H il fl ih'HfolJ•L ,1 a1 lITT 'H aji'Ja fll1Nl vilil Lai 

al li\'a1U~L\'JUlJ•L,188fl ltJ ~1lJfl'Ufll11 liai'Hi1'1 
' ' fll'>N1vim v1i'iilm1 H1 u flT> fo'!l11J:::1 ~ ''lfil.iill11 

UlUflil 40 TI 1rn:::~wh11'Ju first-line drug "l?I 
!!fl 5-fluorouracil 1.iv1iri1!Jfi'U leucovorin 

ua:::s1iu1mJ~~.i11'lu second- irn::: third-line 

drugs t'liu oxaliplatin (third-generation 

platinum), irinotecan (topo-isomerase I 

inhibitor) trn::: raltitrexed ( thymidylate 

.i,.. " .•• , ' 
synthetase inhibitor) 'If' •'lfrn'!flll:::!Hftl !ll '111\J 

~il fl1l!J~uu 1 m ~ll "lihrnrnrn "'~" 1111fo'!l 1?l1v 

f . l' d 14 1rst- 1ne rugs 
' . 

'HilfljjlULL>flqmi'ithiii1 NSA!Ds Dlilii 

tl1• ls11u1 um1il a1ilum1Lnmi.i•L,1a1 li\'1,,,aj 

LU U1W11U'll81LLVn'IU~1il1LfllilW'Uil ~1'.ha~lvi • 
• d • 
'J'Utll indomethacin ua::: sulindac L 'Wfl'ln'tfl 

fllfll1U11il l'i1hi' rectal polyps malu 1
' ~am 

m1i'l fl'lflm11•rnviil'lai 1 u ~u1a~1mu1JlflW'U 

i1 m1fo1.h"mumLLllil 1 w'lu LL<I• NSA!Ds vi1 

gu 1 &ivi~aUlU'Hi'll'llUilllJl1Ui'llillllil1lfll1LnVI 
""L~1a11at,,,aj 1 '· 20 LL~'Hilfl:i1u~LLavi11 ll'L ilu 
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a!'i1~lfVIL'ilui1 NAS!Ds illl111Ui'l\illl\il1lfll1Lnlil 

lJ•L~~l11'1LL\il 1 U>•a•L~lJLL >flii'u lvi'i!lflfll1Amn 

i~mrnmM1fl1um!1J~u1a PAP ~u1arnci1dii . . . 
m11i.iil1i1tlfl&ivrnwu~m1i.ii'iam1\jqjdfomh~ 
'llll1UU adenomatous polyposis coli (APC) ~1 
1\'Ju tumor suppressor gene ~u1a PAP il•ii • 
polyps 1 um~ L~U 811'111~1U1UlJl fl (polypolyps) 

Lrn•1u~aoi polyps ~1mu,,,d1il•Lu5au luL\'Ju • 
lJ•L,1 21 Nam1i'lnmi~am~mailfl lvimJi~aa1i.i 

flcilJ WU'il sulindac illlJ11Ui'l\il'llUl\ilLLa•~lU1U • 
1 •.. , l''d • polyps U~u1a PAP \ii LL\ilLlJD'H~\il'lllil•fli'l'UlJl 

L\'Ju 1'Hi.ilifl22
-

24 illflii'a1Jadl'i111l'L~ai1 NSA!Ds • .;. ~ ~ " . 1"' . ~ ' 1rnflql'loa'Ua1m>Lfl\illJ"L 11ai a L 'H'IJlil~LLm•a" 
.d ..: .... 

LL1fll'IL1lJLO\il adematous polyps 

ii D!;!i'l'illflfll1Afl'lfl 1 umuvi~flci11ii'11viu 

11ii'.i'Um1Vl\ji11l'1iusuvi1aNam1i'lmni~a 1 uilmi' 
.J_, • ~ 1 ,j d 

vmaa11'1~llil'IJlila fll11'1\ilaa1 U'Hl.J'll~au APC 

• ( Ll 716 . . ) ' 
~fll'lli'lla Ape truncat10n delet10n W'U11 
., .,. • .,. ' II' Li 
Ul1'1lfllJfll11'1li'llaau COX -2 11lJ"11U (Ape 

'
1

' 1cox-2-'') 'Hl.Jil•ii~1mu polyps 1ua1li\' 
., ' d ' ' .d uaa1111 LL<l"'llUllil'llll1 polyps Li'lflfl1l'Hl.Jfl~lJYJ 

iiiiu cox-2 Ufl&i'H~mam'i'lu1'Hd~ allele 

<A Ll716 COX 2"' ~ A Ll716 C 2-'') pc I - 1'118 pc I ox-
25 

Lewis 

lung carcinoma Lii'l 1u1u nude mice wui1ii'l'Hl.J 

~qjLi'laiiu COX-2 (Cox-2-'') nllUlJ•t1~~ 
.I • ~ ' • • 1 .ldd .l'.1 ~ u a fl U lail• L\il'U t\il!f l fl1 l U'HUl'JlJa\JU u fl VJ • • 
(COX -2''')" c.Jafll11'1Vli'ID1il'LLil\il~ 11l'Lilumh~ 
lflilL'ilUil cox -2 ii'Ul'l'UlYI 1Uflli!nV1lJ•L,1a11i\' 

1'Haj uanil1fldm1i'lfl'loJ1tl1"1ll'lilmw~m 
1 " • • "1 .J NSA!Ds Ufll1ua~OULLa•1fl'loJllJ"L11 U'Hl.Jl'l~fl 

m•viu 1 ll'L \'J u1J•L~1a1 lat mu'!oia 1il'1uLL 'Uum1 . " . 
1'1Vli'l8~Wl11 lvi'LLri flli~li'llaiiu APC27 flli 

fl>•vi'u 1 li'Hm ilu1J•L~~a1la'lma1il'm1ria1J•L~~ • • 
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lil1':11~fl 3 Na'll<M NSA!Ds l'l.!fl1'lUel'ln'l.!IU't~~nm colorectal cancer l'l.!'11'1.! 
v 

Model/ NSAID treatment Outcome Reference 

Apc716 mouse model 

Rofecoxib' .j,. polyp multiplicity 27 

Azoxymethane (AOM) 
treated-rat 

Aspirin* 

Ce/ecoxib' 

.j,. tumor incidence and multiplicity 

.j,. tumor incidence and multiplicity 

28 

29 

Nude mouse xenograft 

Meloxicam** 

Ce/ecoxib' 

.j,. colon carcinoma cell growth 

.j,. colon carcinoma cell growth 

30 

26 

•Classical COX inhibitor, ** selective COX-2 inhibitor, ' Specific COX-2 inhibitor 

nl"iUIJIMflflflVfl~ COX-2 fo:u::1lf~1h 

1J'lm!i: 01'lAffl:ll01'lLLil~Nililfill!N COX-2 

1 .,.. 91 ,!{ d ., ""' ,oojo 

111m 'l'lff1Jl'lm1s illJL ums 01111mrnu111u 0111•1 L vn• 

(immunohistochemistry) 1'i11 'll'm1ui1u'l1J1ru 

1u1&iu cox-2 11nil'm~o1J•L~,Jui:i1J1nni1~ 
1 .J' d .I Q Q ~ ~ !! 1 • 

vm ULUilLSilun111'lfu111L111s1nu 011.imn Ul'J • 
U1t1 colorectal carcinoma LLa::: colorectal 

adenoma wui1 COX-2 i:iui1J1ruLvl1J~u1u 

~I 31 ,% S 1 • • LLuiH uon•1num1.1mn 'Ul(JU1S colorectal 

carcinoma ~1mu1J1n wui1u'hnru COX-2 ~ 

L vl1J~ui:im1mi'1Jwutl'num1mmL .,,ll "' 1 '>l'lLLO• 
' "" ... 32 ... .J ' ,;r ... 

am1m11111slli1'1(lll1s llil~i!'l'lna111J1umu 

ilUUi'l'l!Ul'l111JL~il~il COX-2 i:iUYJUTl'IL~S1 
., .... "" d ' 1 ~.,. .-.J 
llil~fiU01'lLOl111J•L'l' e!Sl' 'l0111L'lli!il'l'JWU 

.?:: ..i "" ' COX-2 UUIJl'li!lS'llU111 L'll'U tumor epithelial 
. 21,32 ... .,, 

cells, stroma, macrophage, fibroblast 'iil'3tl'3 

1iimlULLUil'111i1 uimru COX-2 Lvl!J~u1u 
' Q 1 .J " • 1· 1-' Q d l'lli!i!'lf'Ul11 111'1'JLU'Uil1Ll'Jl11Ul u"fil'lLfil111J•L'l~ ' . 

l'l'ifli1m1~ COX-2 LvllJ~U1UL'1li!aqj1, 1 ii'u 

"' .J ·1 .J.J'd d L u'Ufrn•1n011L l'l'US1U1 111S"1'l'l'IL UilLSillJ•L .,, 
• .J' 

il'l1,ll'U 

d ~ ... 
2.2 1J•l'l~'ll'Ul11il'U '1 

uan•1n1J•L~'~11!llmyLLa1 i:i111mui1 

NSA!Ds il11J1'lllU ii' num1Lnl111J•L~~ll a"r'lm• 
d v ~I ... I ., 33 ... 34 
il'U 1 ms Lu'Ul11U11 Ll111UIJ , A'l'tl•LLO•l'lil , 
al 35,36 "" 1 37 ."f 38 
ui1111 , lilUilfl'U , m•LWl•uilil11• , l'lao111 

illl'l1'lLLil•m•L W1•il1l'J1'l
39

'
40 

LLa•wu-i1 COX-

2 m•i:iU'l'JU1'1'11um1Liil111J•L'l~Ll'l<hif !la1,h~ 
&hi' il!Ji!L rh~i:il uif "iJm), 1i.iil'111t•uil'mrn•u1~ . ' 
l'l ~' i:.J ii fil'lA n 'tl1i'1' Sll !l11ff'i'1'mLqj i!•l'l ru•i:i m11J 

LL111nqi1~nu 

3. mi 11n:::liiu Tmana1un1'Hnf;la.J:::t~.;i 
' 

tf;JU COX-2 

.... ...,, .... .... .d ,J' "' ,J' 
'lfl11L•U LL1111J51J!~lilJi1Ui15U1SL'l!l~U 1111'\J 

1) cox -2 af1~f11'j prostanoids ~~1'i1 
1wLii111m1amau L~!li1011anwrnt<1-r,Ju1'i11w 
Lii111m11'i1msa11ib 1ma1Ji1qj1~ 1 ms 1m'llaa~ 
.. ~ tj tj d 1·' ~ .J "1·'-' .1.J ~1\>lqjl'lfllilLil'ULilLLil• u~lil'U 'if''lll u~fil'lLui!UU 

LL ua,llil1L 'llilil1 u L fiu1J•L'l~ "·" wui1m1a mau 

Lt!l-i'";i'1Jwutl'nu011 L01111J•L ~~l'li11SlJUl11 L "liu 

m1amaul!ma11mmyL{!l-i'~ (ulcerative 

colitis) 1'i11 w~u1sffismm1'1mm~,~11m my 
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' ~ 1·' ' 43 • ~ .l' lNn1ll'llH11 u 5-7 ll'll Lrn"mm1amarn1a • 
'.i11J1uli1 35-40 ti ~i/1mditammumm~' • 
al 1.rt wajli1-iau<1" 20-35 

43
'
44 ~ihau h~a 

u'lrn;u~iln11!l nLilU'IJ a';;i i 1'1'."wutl'imru 

cox-2 ~'ffl,ll'llmi'~hWm1!lmau' 1 i!hwfo1u 

ai'm"~u 1 wui1m1ilmaui~'a'.i1Lllt1u•,ijm~a.:i 
... .:: ' "' ' 111.d.,. "' 'IJ1l,fll'llnl'llJ"l'l1l'IJUnu l'IJU ~1'11Jfll'j1Jflli!U'IJ1l1 

~' .r~~1 .! .!'1 "' " l'IU1l1JUl'l1l'l11J 1lfl1illim1~1'1JU Ufll'lluUIJ"l'l' 
"' ' 4546 .,.J.f1 t -'-l ""ftl "' J{ muaau ' ~l'lluU 'll'l1'11'1ll<l"!Ju!ll'l!lmi1Ul'l1l 

'.i1iTiamm~m il<~U 1 um1L UUIJ"l~'~tl avi" • 
2) ill> prostanoids 1vim;iw1"aci11~1 
d • t ~ .(.t 1 PGE, '1M~na11' l'IU COX-2 1Jq1'lli l'IUl'l'l1 u 

m>L wdu1!l11 ll'L '11o<i'L tl~ umL tli111 tJ Lum 'Ila a 
IJ"l~' tvium1lnlii111 hi'Llri m"~um>L•'l!\!L~u 

t\;mo"fll'lll ti' ~1l i'lu~1t11u'IJ a.:i L 'llmi'" iiutf, 

(tumor angiogenesis)
50 lJ11iln~l'U-:Jl'WdllfJ 

0 ' <=! ... J' 1111JTWl!ln'ViU11 COX-2 IJfll:ill!rn<aarnw!J~lJ 

( angiogenic 

• 
' . "' "' ~ ang10gemc growth factors lta~VUV<fll'l!Y'lH 

waa1'11iial'l 1m.ihnrnal'l'Yll'laa< 1$1 mrn<111'inu 

11 COX-2 llu'YIU11'1fflii'l!J1Utmtill'I tumor 

angiogenesis trn~m111l'Ju na 'lnriiii'l!J~a< v1nzjlJ 
.: "' .:; "" "" d 51 1J 1um1V'UV,fll:i!11:il!Jbl'l'U ll'l~MlJ~bH 

) 
' d " .j' • ' 3 ill'l mtermediates 'l1'tnlil11Ut1J'l"1'11l' 

tlljn'im~ C0;1<-2 aaiu arachidonic acid 1u 

lUlJ PGs t'lilJ peroxyl 

malondialdehyde (MDA) 

<fl1JTrn~11 um1li1tllj1i'.lm 

radicals U&i::: 

l i'Jum1~ilm11J 
(highly reactive 

substances) ii1ria 1ll'L1i"1fll'l1'11<i1mmib1:1Jl<lf10 

m1.:i 1 Liu ~bBUl!l 11h~u lta"1'11i'iu ria11h1ilil 
• 1d •I ;d • 1· I ' " o 5Z fll'll uoVUlb uo<'IJa"lt '11001'1\Jl u~fll'ltnlillJ"b "' 
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4) 1lJuj;jam1ila1J1nnm1~ cox 1u 

Elau arachidonic acid 1'111 ll'u'i1J1ru'IJa1i111ii'! u 

b'IJ0'1011JM 111Jv~ arachidonic acid iJq1'1Jlm"~1J • 
bfllJ 1mJ sphingomyelinase 1ll'ttl~au sphingo-

, 1·' "' ' " d ~ .,( • 1 • myelm ubu'W ceram1de 'IJ11Jq1'1lin'l"(;]1J 1'I 
.t"" . 53-56 "' ~ da I""' l'IJ<!alnlil apoptosis lil11JUfll'l1'1u'llJlru 

~ "' ·' ~ d d. 1·'-' arachidonic acid avia1"'tu1Ju••uwm1'l1Jl u~ 

4. Specific COX-2 inhibitors 

' 1 .d .,. ,,f 0 • m NSA!Ds 1u 1'11J'l1"11Jq1'1li•ltWl"Vrn 

cox -2 ~11,~1mhu 1 u'li'a<mai11Ji'ianci1J • 
coxibs 1~uri celecoxib (CelebrexR Pharmacia 

Corporation, USA), rofecoxib (Vioxx, Merck 

& Co, Inc, USA) valdecoxib (Bextra' Phar­

macia Corporation, USA) ua:::: etoricoxib 

(Arcoxia" Merck & Co, Inc, USA) Vl!'fllli'i1 

u 1 n '1 Mu m1:lurn•111na• ri'm1 a1m1 ui:r~v1'lrn• 

i:rw:l!m1J5m ri1uvii'i1~~11<~1mhv1uii'<nq£1 
d ql . I q b!Jn'll n blJi 1rn~m1'lla 

m11J~11w1"'1Ja~ cox inhibitors il'muu . 

n1'lb u'fom nuut11dl1'11imw1 uni1autf.ni1 

1'11•1t1'1Ja• COX-I lta" COX-2 ~'illlJl'lO 
~ mn 111J"l u11 a a lill'll'la a• 1mviiliLm1" !l1J1(;J1~1u 

i'ia human whole blood assay (WBA)
57 U'l" 

lll'liimw 1um1i1utf~ cox-1 il'ui'vi1nnm1~m 

"",%.,J.,, '.:.,."" 
in lil~ 'W!IJ a 1J m 1 tm "n '! IJ'IJ a• t n a vi ta a vi tlJ au n 

.1 'ii d .<!! 

n1"~uoi1u TXA, ll11uQni:t:;-1<111rnna11rna11 

1 ~ q < .lq 
'1V COX- I 1'1:i1lfll~1bfi:il~111'1lu:i!Jllll TXB, 

d "' dl. ~ "t• 'IJ<tuUill'l'Yl 11J•1nm111mvm1'1Ja' TXA, n l'I 

ihwfot11"1l1'lllmw1 um1iiuC, cox-2 il'u i'lil 
·'" .J • .l' t 1 " 1nnu11J1ru PGE, \'J<l'll~~u lilV COX-2 1JllJl'I 

.,. .,J v v . . 
tafll'l'IJ11blJ1lUnn>"(;]U1'11V hpopolysacchande 

(LPS) fll'lill'l'll"if COX-2 d1'111ulilam~,1;;J 
~ . " ~ ·' lll'lUUU<nl'llb'IJ,1'11 (heparinized blood) u'l• 

ill'liimw 1 u ni1i1utf <Lau 1 'IJif ils lJ tlll\;J,of1sl'i1 

50% inhibitory concentration (IC50 ) ?lu~11:t.J 
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..,.., d <>.>.?: • 
t1J IJW U1Jil'IU1'1l'l<f1l.Jl'l!lUU!J'lfll'l1'11'11HliM 

1 fl • J J .ld. I :;> - d , tau '1llJ vim,wm m1'11Ju'l•~1'15Jl1l'lij'l'l•1Jm 

IC
50 

~1 a1u1'1113.Jli1tl'l1•GJa COX-2 ifu 

u1•tilu•1mivi11a1u 1c,0(cox-1 )11c,0(cox 

-2) UV0~1nif1;i:i~i;Jvitt Uo,'Jliitl'l11•ift yjil h\ 
1.., .J,d...i .J' ... ' V!l'lol'lU1t'1lil!lillJ10lllJ t1tlfl11 William Harvey 

Human Modified Whole Blood Assay 

(WHMA)
58 ~.;iiilil'tt<IV!'IU1•ll1'11iml'llJiJW1;1a 

1'11 ICBO 

'l10011flOU1U1•ll1'11ifi1l'lllil'I 
. 'b59 cox 2 . h . d t -d etoncoxt ua::: - tn ib1tors fl'U 1 !lltl1D 

human WBA l'lUll celecoxib i:im11Jli1tl'l1•GJil 

COX-2 mnn11 COX-I U1•lJlru 7.6 t'Yh 

rofecoxib tta• valdecoxib i:im11Jli1tl'l1•~'ii' 

30-35 t\11 tta• etoricoxib i:im11Jli1tvn"~'ii' 

106 tl11 (em1'~ 2) Bci11hil&iu1•lll'lliml'llu 

n 11i 1ufll1 f) flt <f Ull "' !llfl a' 1J il'tvi a t\l '111" • 
celecoxib ua::: rofecoxib riauif1'1 lna'l~t1~ti't1 

tta•Lflat~a1nu classical NSAIDs'o-e' m1 

flmnm1l'lliilfllvia CLASS Study Group" 1u~ 

u1mi1mu 7,968 11a tu'lautiiaum11il'm 

ce1ecoxib 400 ilalin-i'IJ ·i'ua• 2 l'lz, nu 

ibuprofen 800 ilalin-i'll ·i'ua• 3 1'1Z1 W~il 
• .... .... .., .,, J;: d "' 

d1clofenac 7 5 1Jaam1J 1ua• 2 1'11' tl'lil1flB1 

1l1flW1foilmau 1 \J~U1!J osteoarthritis tta• 

rheumatoid arthritis tllu1•a•na1u1u 6 t~il\J 
' "'.'I .J1 •• l'lU11f;!u1!Jl'l V!'lUm celecoxib tiiVlillfll'li11 

(perforation, 

gastric outlet obstruction, bleeding) U'tJt1ni1if~ 
" 

1;fom nonspecific NSA!Ds {!, 2 i;l1 1 u 

l'i1uB,t1iu1num1flmn 111u VIGOR Study 

64 1 ._., ·"' d 1· Group Uf;Ju16 8,076 11'1! tu16U!1'161Jfll1 'If 

' Ul rofecoxib 50 illlilnfll -J'ua"11f, nu 
' . 

naproxen 500 mg 1ua" 2 111'1 t~au1u11fou1 

1'11 rheumatoid arthritis l'l1Jll6l!la'$11llu1" 

iil'lilm!'l1mmfom1mi'tfia,nu t~a~1111wm1 

1• ~ . •d• •• 
'lfUTUTU 9 !llil'U l'l1J11f;Jl'l 111rnu1 rofecoxib 

tii11a1m1.ij'Htfia,1m~uum't~umm1 (upper 
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GI perforations or obstructions, symptomatic 

• 1 . 
ulcers, and bleeds) 1il6ll~ 2.1 u~rudi 

. ~ • 1· naproxen l'l1JlJlfl01111V1V6ll~ 4.5 ttll~fll1 'lfal 

' • ~ . 1 'J/'J/}j "" '}/ "" 1 !IV,\il1Ul'll Wf;!u1atfllllllfll1~Nt!W1 'U1"1J1J 

1'1Ht~ua1m1~i;uuH (complicated upper GI 

perforations or obstructions, and severe upper 

gastrointestinal bleeds) !aall" 0.6 ua" 1.4 

1111Jrl1.lu •hu ~u~m1w1u m1tnflflii'1mif1J11'1 

1~111alu~i11a~1;i'fou1 naproxen n<lu~1n11 

rofecoxib mii1fiil !Baa" 0.1 trn" 0.4 llllJ 

rl i.lu a~1' h~1i !lm im11lla:Ji111~1llmm 'l ~lfl 
' hfi11'11~1uilii11aYIMa,mi1J1iJu11flil1,nu " . 

"1111ti~'l"ll'lliN specific COX-2inhibitors 

'lufl1~u111tiu11ad'mnlJ"1~1 

if 'l'lUua.;i l'i' fll101m1 tta•mll "' a..,:r~ . ~ 

U1•fl11'1:i'mmm~ 1il' celecoxib ( Celebrex', 
d ~ 

Pharmacia Corporation, USA) tl'lil'lOU1 

familial adenomatous polyposis (FAP)
65 t~il1 

'llfli'.i11a,1ul'Jam1flflU11u~tl1a FAP li1mu 
" 

83 riu ~1111ifom celecoxib 400 ilaafl:i'IJ 1u 
~ ""' .... ... .., .... :; a• 2 m.;i w~il too lJaamlJ 1ua• 2 m.;i mu 

6 t~llu vm11\i1mu polyps aviiwfoaa" 28 
.. ..,.J.,..., .J 

Lta• 12 \ill3.Ji.'11V!U t1Jml'launumwa11n'1l,il\ilo' 

ti'la,{oaa• 5 mh1hi\1im11il' cox-2 

inhibitors 1u~u1a FAP mm1uiJB1num1t~lJ 
" 

li1mu polyps 1mh1ffi mii1; Ltm polyps ~tiivi 
~mta1a1u 1myhima1umf11•• lil'mt 1luna1 

t'lilJ 

sporadic colorectal cancer ua~ .;;olorectal cancer 

in inflammatory bowel disease a'-.11:Wil'27Bl.Jtl'Y11'1 
""'""' .,. .d ""' .., ~I t ' flil\Jfltl'lU1l'llll'l\l•tJU!l\Ju1" U'IJIJ~m cox -2 

inhibitors
21 

\J ll fl \11 fl d jj fll 'j fl fl fill ~!11'111 flail fl 

li1u 1 u w ~' fi1 i\'1 vii t il u ol'i t vl" u 1• tilu u1"lll'lli 
" 

Jll'Wllil~ COX-2 inhibitors 1um'l:i'flU1lJ•l~1 

'1lil\il~u 1 tm1m1i~ua1uw~.;i M:i'um~auu 
<IJ1U\Jl0 US National Cancer Institute (NCl)

67 
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u d • 

fll11fl1fl!J•l 14 Llill\UJ 

!J•l~4ihml'4 lLa•!J•l~411!1lllillllVl11 (Barrett's 

esophagus) ~4il11rnd4lU\Jfll1Lll COX-2 

inhibitors lll'i!Jm1'l'flH1~1!JOU1llmi!J~\J lllillll' • 
~1!Jnum•l'lilti1u1i111J m1fo1:11!J•l~4Ulllilt1Ulil 

NSCLC wui1 COX -2 inhibitors ihm vi!Jtl1• 

1h1llmwm1'l'fl1:1l~ll4m paclitaxel Ll!I• 

carboplatin 68 
ll!I• Lll~1!JOUmmi!J tyrosine • 

kinase inhibitors ~fl trastuzumab lun1'J.rf1'Ml 

lJ::: L°1\l L lVi1 u aJ'l~ t1::: LL w'i ni ~"\11a69 

.J ' • q .I .J 
U'l'IUl'l'l'l'l\JllllJL•llflu1•fl1111\J4~ll4 

COX -2 inhibitors i-'illfl11 lii'l ~!JU ll4rl\Jfl11liifil 

!J•l~4 (chemoprevention) llilmiml•llS14~4 
d • 1 "11 •70 d .... 71 72 ,.,, ....... 

!J•l 14!11 ii L1111J Ll!l•!J•l 14Llil1\J!J ' !Jfl111•1l 

~~ .. " ·' " ~ n141'1!1\Jfl1•1l• phase III LW!J.ifl1flu1•~'1'15111W 

1 ·" u "'1"1 '1 '.J q.I u~ \Jfl11U fl4fl!J!J•l14!11 ii L 1111J 1Jr:l'l'ILl'l!J!Ju1•1lil 

tUIJ sporadic adenomas !Jlfill!J ltl~amifou 

i•11i14 m1fotl1•m1Jm ce!ecoxib ·foa• 400-
<'I • .... 701 d 800 im 111ll rofecox1b 11Jll• 25 !Jfl IJ!J•l14 

., '""' !3 .... ... ...i 
llil1\J!J !Jfl11•1fl1fln141'1!1\Jfl1•1l• phase II lWfl 

tl1•lil1Jtl1•llnllmw~m celecoxib 1um1Ull4 

rllJ!J•l~4l\JillJ!J 1 \Jlllil~i'a"'illJ~IJtlll11j 18-55 

i'.J~ilm1m~m~llm1•nlil1J•l~4tiulild llila 11H'u 
.I u ~ •1 
u1•m!J celecoxib 1\Jll• 2 m4lu\JL1!11\Jl\J 12 

•~ll\J mfilm1Ji1iu111i'.Ja•1'1~4•llm•11•na1 5 i'.J • 
d .1.J • I ~ ~ t 

L w lllil11•~fll1L u!l!JIJLL u!l4Ll!lrn11 .. 111JlfilU Iii 

tlil\l benign breast epithelial cells 
71 

... "' ... ....r 
•111411J1• 11m41nmmaIii1 w IJJ!l!J <La• 

41\Jl~!Jm41'1~ u fl~1\J1\J!Jl fl~ ih a4~1 L U\J llEi1 \J • 
i'.l"uu l'lllil 1"ii11\JiJ\Jll'llilB\J1mi unmn~ll4 • 

U'l'l!'l'iU 
' 

•1fl11a fl J!1 IJ'l'll41'1~u flllo "11J ifori'nlilo m 

lWlil41'11•w1Ji1 cox -2 ilunmn'111'i'i;y 11Jm1 

lfl Iii !J•l ~4ih 1«1 my•La•lll•iiunu1m~mllfl4 nu 

m1•nlil!J••~4t1il1i1~1Jlli111 m1ii'uH4,fl1J 1-inr 
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COX-2 lii'111mfla!J NSA!Ds lll!Jl1UUfl4rl\J • 
•rn•alilaw11m1•nfil!J••~1a11a'1mJiu14tiillil1\il 

1 -~ u1•q u .J .f, , 
\J u•~U\J lil!J m1w wim mnfl fl flqn5•1 • W1•1il fl 

COX-2 (specific COX-2 inhibitors) 1\ilmi 

celecoxib, rofecoxib, valdecoxib ua::: etoricoxib 

ifo~~ ll4mfltj !J 1 mJdi-ifl hhh 1 'l1•iilillllm1ll'14 

L~!J411JLL 14 ~ ll1•UU'l'll4 L~\J fl1'1'111 llilm\lW1• 

flEi14~4 .~lll'i ll4 lll'mmlil~llnm um 1mu11J flEi14 

hn~liiil11afl;jl1Ja1Jii'ui1 specific COX-2 

inhibitors ill'l11!JUlllllil.ifornuflfli1 classical 

COX inhibitors 11J11i'1m·rnfl1•'l'IU~flfl1l'fi141u 

~fl411i1 Llo•m1rh411J~fl1Lflalil•afllil iJ .. u\J • 
celecoxib 1 lii''l'um1'i'mfl4•1fl fl4 .1 fl11lll'1'111Llll• 

m~ fl4 a11'i';j fl l!J'im 111'1t1'11J m1il fl4nmrn•'i' 111:11 

familial adenomatous polyposis (FAP) '1111'i'u 

"'11V""'d d .,,,..,jJ:: !J•l 14ll1 lltl\Jlilll\Jllll•!J•l 14~fl4 fl1111•fl!J 1\JIJ 

ii'4 fl~1 u1•11i14 m1flfl1:11m4 l'l~il fl 
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