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

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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1) Classical COX inhibitors’ [ICs(COX-1) < ICs(COX-2)]
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Indomethacin Isoxicam Phenylbutazone
Acemetacin Piroxicam Oxyphenbutazone
Tolmetin Tenoxicam

) Napthylalkanone
Sulindac .
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Zomepirac Ketoprofen Salicylate
Naproxen

Fenamate Indoprofen Aspirin
Meclofenomic acid Ibuprofen Diflunisal
Mefenamic acid Flurbiprofin Acetamidophenol
Flufenamic acid Suprofen Acetaphenetidin
Niflumic acid Fenbufen

2) Selective COX-2 inhibitors [ICs(COX-1) > ICso(COX-2)]

Meloxicam
Nimesulide
Etodolac

Carprofen

3) Specific COX-2 inhibitors >’ [[Cs(COX-1) >> IC5(COX-2)]

50% inhibitory

IC(COX-1)/

COX-Zinhibitor — centration (ICq), M IC5o(COX-2)
COX-1 COX-2
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Rofecoxib 18.8 (.53 35
Valdecoxib 26.1 0.87 30
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Model/ NSAID treatment  Outcome Reference
Apc”'® mouse model
Rofecoxib’ { polyp multiplicity 27
Azoxymethane (AOM)
treated-rat
Aspirin* | tumor incidence and multiplicity 28
Celecoxib’ { tumor incidence and multiplicity 29
Nude mouse xenograft
Meloxicam** 4 colon carcinoma cell growth 30
Celecoxib’ { colon carcinoma cell growth 26

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