NSAIDS
NSAIDS inhibit COX, the enzyme responsible for synthesis of prostaglandins.

Be able to explain specificity of COX1 vs. COX2 functions, differentiate the reversible from 
irreversible COX inhibitors, and describe the importance of aspirin’s mixed-order clearance.
Traditional NSAIDS (ibuprofen, naproxen, etc) are reversible and non-selective.

Aspirin is irreversible and non-selective.

Coxibs are reversible and selective for COX2.  These drugs include Celecoxib and Rofecoxib.

Coxibs are tricyclic, boomerang-shaped molecules.  They double patient’s risk for 
coronary heart disease, which is why Vioxx (Rofecoxib) was recalled.
**Coxibs have no GI toxicity but have renal toxicity equivalent to that of non-selective NSAIDS.
Analgesic and anti-inflammatory effects are moderate.  Acetaminophen has very poor anti-
inflammatory activity but good anti-pyretic activity.

Prostaglandins (PGE2 and PGI2) cause vasodilation, erythema, edema, and leukocyte migration.

They act peripherally and centrally to provoke pain.  PGE2 also increases cAMP in the 
hypothalamus, triggering fever.
Prostanglandin synthesis
Membrane fatty acids are converted to arachidonic acid by phospholipase A2.  COX1 enzymes 
constitutively generate prostanoids (prostacyclins, prostaglandins, thromboxanes) from 
arachidonic acid.  These COX1 prostanoids contribute to housekeeping functions.  COX2 
enzymes inducibly generate prostanoids.  COX2 prostanoids cause inflammation, pain, fever.
COX1 enzymes:  ubiquitous, constitutively expressed.  Involved in homeostasis, housekeeping.

COX2 enzymes:  limited distribution, inducibly expressed when stimulated by cytokines.  
Involved in inflammation, immune reactions.
Small changes in AA sequence of the COX enzymes makes huge differences in their pharmacology.
Aspirin – ASA 
Aspirin irreversibly acetylates COX enzymes.  Acetylation of COX1 blocks the binding site for 
arachidonic acid.  Aspirin metabolism shows mixed-order clearance – the half-life is 
dose-dependent, and accumulation is disproportional.
Aspirin is the NSAID most selective for COX1, which results in side effects, especially GI effects.
GI side effects:  heartburn, mucosal lesions, gastric bleeding or perforation.  This is because 
COX1, but not COX2, is constitutively expressed in the stomach and is involved in 
gastric mucosal protection.  This is also why coxibs have very little GI toxicity.
Platelet effects:  prostaglandinds and thromboxanes are involved in platelet function and vascular 
tone.  A single dose of aspirin blocks platelet COX1 for the life of the platelet, which 
decreases platelet function and vascular tone.  Other NSAIDS have reversible, transient 
effects on platelet aggregation, and coxibs have no effect.
Renal effects of NSAIDS
Prostaglandins are vasodilators and increase renal perfusion.  NSAIDS (both non-selectives and 
coxibs) therefore cause vasoconstriction of renal arterioles, reducing perfusion and GFR.  
Acute renal failure results.  Risk factors for renal failure include hypovolemia, congestive 
heart failure, and diabetes mellitus.
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*same general efficacies but toxicities, especially GI toxicity, drastically reduced with coxibs
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