Question 4 
Omeprazole was the first of the proton-pump inhibitors to be developed. Describe the pharmacodynamics and pharmacokinetics of omeprazole. A single dose of omeprazole is effective for 2-3 days. Why? What are the major side effects? 

Pharmacodynamics

· Part of the class: “Proton pump inhibitors”

· How is gastric acid secreted?
· Acid secretion from gastric parietal cells is stimulated by ACh, histamine, and gastrin. 

· ACh and gastrin costimulate release of more histamine from closely located enterochromoffin like cells ( histamine has further positive effect in gastric acid secretion

· ACh and gastrin have +-ve effect on protein kinase system ( increase in activity of proton pump ( increase H+ secretion ( increase gastric acid secretion

· So how does this drug work?
· Omeprazole inhibits this proton pump ( H+ secretion blocked ( gastric acid secretion inhibited. This is an irreversible inhibition. 

· Fig 33.2 of Waller gives you an excellent diagram of this process
Pharmacokinetics

· Unstable in acidic environment ( given with enteric coated formulation. 

· Parent drug is a weak base

· Protonation of the compound ( activates the compound

· Absorption is incomplete ( improving with each dosage. 

· Eliminated by metabolism of liver

· Short half life ( long duration of action (i.e.: irreversible nature of inhibition)

Unwanted effects

· Nausea, vomiting, diarrhoea

· Induces P450 system in liver 

· Long term use may cause gastric atrophy (i.e.: shrinkage)

· Predisposition to increased incidence of gastric cancer

Why is a single dose effective for 2-3 days?

This is because of irreversible inhibition of the proton pumps, therefore new pumps have to be created. The return of acid secretion is dependent on the synthesis of new enzyme. 

