The management of acid peptic disease
Acid Peptic Disease
Peptic ulceration is the breakdown of the stomach or duodenum, therefore causing severe bleeding. Factors that predispose to such a condition include:
· Helicobacter Pylori – bacteria present in some people’s mucosa but may not be active. Rates are 40% in UK, 90% in some other countries
· Impaired mucosal defense mechanisms

· Too much acid secretion

· NSAIDS: via inhibition of the COX I & II pathway ( therefore decreased synthesis of PGE2 
· Genetic factors & smoking

Control of gastric acid secretion
Gastric acid is produced by parietal cells of stomach mucosa. Acid is produced by the following mechanisms:
· H+ into stomach lumen ( K+ into parietal cell
· H2CO3 ( H+ + HCO3-, HCO3- exchanged for Cl-. Cl- into parietal cell, HCO3- into plasma. Cl- enters stomach lumen when H+ enters stomach lumen. 
Treatment for peptic ulcer
Basically all of these drugs somehow inhibit acid secretion into the stomach lumen. Another way is they can bind to ulcerated areas. The final way is to enhance mucous production. KEEP THIS IN MIND WHEN REVISING THE MECHANISMS OF ACTION. 

Proton Pump Inhibitors
· Drugs include: Omeprazole, Lansoparazole

· Mechanism of action: 

· H+/K+ ATPase pump responsible for H+ secretion into stomach lumen
· This drug will irreversibly bind to this pump, inhibiting it. Final common pathway inhibition means very potent “90%” reduction in acid secretion. 
· New pump synthesis essential for acid secretion to return to normal
· Pharmacokinetics:

· Given as enteric – coated formulation ( due to instability in acid environment. 
· Absorption is variable + incomplete, metabolized by liver
· Duration of action is ‘forever’ due to irreversible binding, but plasma half life short
· Unwanted effects:

· Nausea, vomiting, diarrhea
· Headache, skin rashes
· Induces cytochrome P450 system ( drug interaction with warfarin
Histamine H2 receptor antagonists
· Drugs include: cimetidine, ranitidine
· Mechanism of action: 
· Normally, histamine released from enterochromaffin like cells (ECL) binds to gastric parietal cells, activating adenylate cyclase, activating protein kinase, increasing activity of H+/K+ ATPase pumps
· Histamine H2 receptor antagonists functions by competitively binding to histamine receptors, so H+/K+ ATPase activity ↓, ↓ acid secretion. 60% acid secretion inhibition.
· Pharmacokinetics:
· Almost complete absorption from gut, undergo first pass metabolism in liver
· Elimination is via renal system. Both drugs have short half lives. 
· Unwanted effects:
· Diarrhea, headache, gynaecomastia with cimetidine ( antiandrogen effect, cimetidine ( inhibition of cytochrome P450 system ( drug interaction with warfarin potentiating its effects

Antacids

· Drugs include: NaHCO3, Mg(OH)2, Magnesium tryisilicate, Aliminium hydroxide
· Mechanism of action:

· Neutralise gastric acidity
· Prolonged effect with food in stomach, otherwise empty stomach means gastric emptying occurs therefore drug doesn’t work efficiently
· Mg will neutralize quicker than Al
· Quick symptom relief during ulcer diseases
· Poor absorption from gut, liquids more efficient, tablets more convenient. 
· Unwanted effects:

· Al ( constipation, Mg ( diarrhea, Systemic alkalosis ( absorption into gut, In renal failure, renal bone disease may be due to retention of Al when this is used, Can bind NSAIDs and tetracycline ( reducing their absorption.
Prostaglandin analogue
· Drugs include: misoprostol
· Mechanism of action:

· Analogue of PGE1
· Has many functions including:
· Bind to PG receptor on parietal cell, inhibit activation of adenylate, protein kinase pathway, directly inhibit gastric acid secretion
· ↑ mucosal blood flow, ↑ buffering of H+ that gets back into cell
· ↑ gastric mucous production
· Pharmacokinetics:

· Well absorbed from gut, undergoes extensive first pass metabolism, elimination by hepatic metabolism, 20min half life. 
· Unwanted effects:

· Uterine contractions, avoid in pregnancy
· Diarrhea, abdominal cramps 
Sulcrafate

· Mechanism of action:
· Dissociates in acid environment ( then binds to ulcer base acting as a protective physical barrier for pepsin, and gastric acid. 
· Enhances gastric bicarbonate and PG secretion. 
· Unwanted effects:

· Constipation
Bismuth chelate
· Mechanism of action
· Precipitate under acidic environment, binds to glycoproteins on base of ulcer. Similar effect to sulcrafate. 
· Unwanted effects:
· Blackened stools can occur
· Accumulation of bismuth chelate could produce problems. Max dose for 6 weeks only. 
