
IV.  Treatment of Ulcers:

The following section covers medicines used to treat

ulcer.  These drugs include H2 receptor antagonists,

proton pump inhibitors, mucosal protective agents

and antibiotics (for treatment of H. Pylori).



I. Histamine biology 

 

An ethylamine endogenously formed by the 

decarboxylation of the amino acid histidine by 

histidine decarboxylase.  Histamine is located in 

the central (hypothalamic neurons) and enteric 

(GI tract) nervous systems; tissue (mast cells – 

skin, bronchial mucosa, intestinal mucosa); and 

blood (basophils).   

 

Histamine is released by neural and immunologic 

stimulation. 



There are four types of histamine 

receptors.  H1 and H2 receptors are 

located post-synaptically; H3 

presynaptically.  All are found in the 

brain.  In the periphery H1 and H2 

receptors have a distinct distribution: 

 

H1 - Smooth muscle, endothelium. 

H2 - Gastric mucosa, cardiac muscle, 

vascular smooth muscle. 

H3 – Presynaptic  

H4 – blood cells in bone marrow and 

circulation – mediate chemotaxis of 

eosinophils & mast cells. 



B. Gastrointestinal Tract 

 

1. gastric acid secretion by activation of H2 

receptors on parietal cells 

2. contraction of GI smooth muscle (H1 

receptors) 

 

C. Bronchoconstriction (H1 receptor mediated) 

 

D. Stimulation of peripheral nerve endings (H1 

receptor mediated): itching and red flares 
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A.  H2 Receptor Antagonists

These drugs reduce gastric acid secretion, and are used to

treat peptic ulcer disease and gastric acid hypersecretion. 

These are remarkably safe drugs, and are now all available

over the counter.

The H2 antagonists are available OTC:

1. Cimetidine (Tagamet®)

2. Famotidine (Pepcid®)

3. Nizatidine (Axid®)

4. Ranitidine (Zantac®)

All of these have different structures and, therefore,

different side-effects.



The H2 antagonists are rapidly and well absorbed after oral

administration (bioavailability 50-90%).  Peak plasma

concentrations are reached in 1-2 hours, and the drugs

have  a t1/2 of 1-3 hours. 

H2 antagonists also inhibit stimulated (due to feeding,

gastrin, hypoglycemia, vagal) acid secretion and are useful

in controlling nocturnal acidity – useful when added to

proton pump therapy to control “nocturnal acid

breakthrough”.



The H2 receptor antagonists are mostly excreted unchanged

by the kidney (renal function!).

However, the H2 blockers undergo some hepatic

biotransformation, with cimetidine exhibiting the greatest

hepatic metabolism.  Because of the hepatic metabolism

and renal excretion, H2 receptor antagonists  - look out for

hepatic or renal impairment.

A small number of men taking cimetidine (0.2%) develop

gynecomastia due to decreased estrogen metabolism (Cyt

P450 competition/inhibition) - In women galactorrhea.



B. Proton Pump Inhibitors 

 

Proton Pump Inhibitors (PPI) irreversibly inhibit the gastric 

parietal cell proton pump H+/K+ ATPase.  

 

Prodrugs – activated in acid environment – enter the 

parietal cells from the blood 

 

The prolonged duration of anti-secretory action of PPI 

reflects irreversible inactivation by covalent modification, 

of the parietal cell H+ ,K+ -ATPase, rather than a prolonged 

serum half-life.   

 

A single daily dose can effectively inhibit 95% of gastric 

acid secretion.  



Because the PPI are so effective, they are the drug of 

choice for treating Zollinger-Ellison syndrome, 

which is a gastric acid secreting tumor and in Gastric 

esophageal reflux disease (GERD) when this is not 

responsive to H2 antagonists. 

 

Ordinarily, H2 antagonists should not be be given 

simultaneously with PPI, because the antagonists 

reduce the efficacy of the PPI, and produce a less 

favorable outcome – but useful for nocturnal acidity 

control – see above. 



Important Drug Interactions of PPIs:  
 
PPI’s are metabolized by Cyt P450 and, therefore, 
can decrease the metabolism and clearance of 
benzodiazepines (Diazepam), warfarin, phenytoin. 
 
PPIs reduce absorption of ketoconazole and 
increase absorption of digoxin. 



The current proton pump inhibitors 

that are available are:   

 

1. Omeprazole (Prilosec®) Children GERD 

2. Lansoprazole (Prevacid®) NSAID Ulcers 

3. Rabeprazole (Aciphex®) 

4. Pantoprazole (Protonix®) 

5. Esomeprazole (Nexium®) 

 

 
 



Adverse Reac+ons of PPIs: 
 
Few (<3% of pa-ents) and generally mild 
 
Include diarrhea, headache, drowsiness,  
muscle pain, and cons-pa-on. 



C.  Mucosal Protective Agents

Sucralfate (Carafate ®) is aluminum sucrose sulfate. 

It is thought to polymerize and bind selectively to necrotic

tissue, thereby creating a barrier between the gastric

contents and the gastric mucosa. 

Sucralfate is very effective for treating duodenal ulcers,

and also suppresses H. Pylori (see below).  For your

information (but not required for memorization), Sucralfate

is given 1g per dose QID on an empty stomach (1 hr

before meals). 



It is important to note that citric acid, such as that 

present in grapefruits, promotes absorption of the 

aluminum in sucralfate.  This poses a problem for 

patients with renal failure who have an impaired 

ability to eliminate the aluminum.  

 

Do not give Sucralfate with cimetidine/ranitidine but 

can be given 2h prior. 

 

Colloidal Bismuth (Pepto-Bismol) also acts like 

sucralfate to bind necrotic tissue and creates a barrier. 
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D. Helicobacter Pylori

H. Pylori is present in only 0.3-0.5 % of the normal

healthy population. 

- present in drinking water, although the mode of

transmission has not been definitively proven. 

- The presence of H. Pylori dramatically increases the

risk that a patient will have a recurrent ulcer. 

Recurrence rates during the follow-up period range

from 60% to 85% for patients with persisting H.

pylori infection; in contrast, in most studies only 5%

to 10% of patients without H. pylori show recurrence.

 Patients who had H. Pylori but were cured, have only

a 5 – 10% rate of recurrence. 



H. Pylori is treated by a combination therapy 

consisting of a PPI plus two of three antibiotics 

(clarithromycin, metronidazole, or amoxicillin).  A 1 

week treatment with this regimen produces a 90% 

cure rate for H. Pylori.  If a PPI is used with a single 

antibiotic (typically clarithromycin), the patient must 

be treated for two weeks, and the cure rate is 10-20% 

lower. 



 

Generic Name Trade Name Mechanism T! hrs Elimination Benefit 

Cimetidine Tagamet H2 antagonist 1-3 Hepato-
renal 

Safe/OTC 

Famotidine Pepcid H2 antagonist 1-3 Mainly Renal Safe/OTC 

Nizatidine Axid H2 antagonist 1-3 Mainly Renal Safe/OTC 

Ranitidine Zantac H2 antagonist 1-3 Mainly Renal Safe/OTC 

Omeprazole Prilosec Proton Pump Inhibitor 24 hepatic +Effective 

Lansoprazole Prevacid Proton Pump Inhibitor 24 hepatic +Effective 

Rabeprazole Aciphex Proton Pump Inhibitor 24 hepatic +Effective 

Carafate Sulcralfate Mucosal Protective 
Agent 

6   

OTC = over the counter medication 
+Effective = more effective than the H2 antagonists (which are already quite effective!!). 


