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COX-2: Targeted Drug Discovery

Scientific Objectives:

- Mechanism of Specificity

- Evaluation of the COX-2 Hypothesis

- Efficacy and Safety Profile Consistent with

COX-2 Specific Mechanism

+ Clinical Evaluation
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1990 Hypothesis: 2 COX Isoforms Exist

Arachidonic Acid
/ \ Tcolds
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Stomach Inflammatory Site:

Intestine ● Macrophages

Kidney ● Synovlocytes

Platelet ● Endothel ial cells

Breakthroughs in Anti-inflammatory Therapy

● 1897 Invention of aspirin

c 1963 Development of NSAIDS
“* 1971 Mechanism of aspirin

● 1990-91 Paradigm shift - Discovery of COX-2

“~ 1992 Rational drug development begins

● 1998 Delivery of a new class of drugs
- Delivers the effectivenessof NSAIDS in arthritis and

pain
- Provides greater safety than the NSAiDs

- Differentiated class with a clear therapeutic index
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Identification and Evaluation
of COX-2 Inhibitors

● In vitro pharmacology

Cox-1 arldi
- Cells

● In vivo pharmacology

- Selectivity

- Anti-inflammatory and analgesic activity

● Safety
- Acute and chronic
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Enzyme Inhibition Profiles of

Celecoxib and NSAIDS
Enzyme Inhibition Profiles of

Celecoxib and NSAIDS
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Enzyme Inhibition Profiles of
Celecoxib and NSAIDS
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Inhibition of Cyciooxygenases In vitro

Icw @M)
rX!&l GQX2QXlLQX4

Olclofenac 0.03 0.01 3
Etodolac >100 54 >2
Ibuprofen 38 117 0.4

Nabumetone (6-MNA) 82 >1000 <0.1
Naproxen 32 235 0.1
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Enzyme Inhibition Profiles of
Celecoxib and NSAIDS

Celecoxlb Ibuprofen Naproxen
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COX-1 with flurbiDrofen in the COX-2 with celecoxlb in the

active ;Ite active site

Identification and Evaluation of
COX-2 Inhibitors

● In vitro pharmacology
- Recombinant human COX-1 and COX-2

“Q?llS

c In Wvo pharmacology

- Selectivity

- Anti-inflammatory and analgesic activity

● Safety

- Acute and chronic
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Effect of Single Dose Celecoxib on
Human Platelet Aggregation and Serum TxBZ
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Mechanism of Celecoxib Enyzme Selectivity

● Binds to a side pocket unique to tha COX-2
active site

c Selectivity Is due to a novel mechanism:

- Low affinity, competitive inhibition of COX-1

- High alfinity, non-competitive inhibition of COX-2: very

slowly reversible

-Duration of action longer than pharmacokinetic T,n

14 ,!.. - —

Assessment of Specificity with Human Platelets
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Effect of High Dose Celecoxib on Serum TxB2
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Whole Blood Assay of Celecoxib ex vivo
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Celecoxib Platelet Effects

● Noeffect of celecoxlb st 2X the maximum

therapeutic dose on:

- Platelet aggregation

- TxB2 production

_ COX-1 sparing
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Whole Blood Assays of COX-1 and COX-2
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Relationship of COX Inhibition
to Celecoxib Doses in Humans
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Identification and Evaluation of
COX-2 Inhibitors

● In vitro pharmacology

- Recombinant human COX-I and COX-2

- cells

● /n VWO pharmacology
- Selectivity

Ant n~ c acti-i n i ivity

● Safety

- Acute and chronic
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Effect of Celecoxib on Acute Inflammation
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Effect of Celecoxib on Acute Inflammation
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Specific COX-I Inhibitor
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SC-560 Celecoxib

lc~ Cox-1 0.009 15
(uM) COX-2 6.3 0.04
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Inhibition of COX-1 is Not
Anti-inflammatory or Analgesic
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Ra~id Reduction of Pain by Celecoxib
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Effect of COX Inhibitors on Rat Adjuvant Arthritis
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Identification and Evaluation of
COX-2 Inhibitors

● In vitro pharmacology
- Recombinant human COX.1 and COX-2

- Ceils

● /n vivo pharmacology

- Selecfiiity

- Anti-inflammatory and analgeaic acfivi~

● Safety

. Rat (6 mcnthe 102 yearn)

. Ccg (1 year)
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Conclusions

● Specific inhibition of COX-2 by celecoxib results in

the same maximal efficacy as inhibition of both

COX-1 and COX-2 by NSAIDS

v Therefore, in animal models COX-2 is the

therapeutic target for NSAIDS

34 Wm.--k

Two Forms of Cyclooxygenase

Arachidonic Acid

/\
Cox-1 COX-2
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G.1. Tract Inflammatory Cells
Platelet (TxA) Female Reproduction
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Moat tlssuea Brain
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Preclinical Toxicology of Celecoxib
Relevant to Mechanism

● Pregnancy

- No effmt m wdaticm or Ieftility

- EIIws cmembryoviabiliiy (im@antation) at expesures
6-12 Idd therapeutic

● No adveree effects related to:

- Wading

- CNS

* Renal

- No renal papillafy nacrcds

- Transient anli.naltiuresis in rata

. Gaatrolntestlnal

- Chrmic Saletyestablished al expesures 3 to 6 Idd
fherapwlic in sensitiie species (rat and @)
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COX-2 Inhibitors:
Mechanism Based Drug Targeting

Celecoxib
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Specificity + Maximal Efficacy = ‘Wh~~~o~
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