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Proton Pump
Inhibitors
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Parietal cells of the stomach

http://pathology2.jhu.edu/beweb/medical.cfm

Protonation and activation of PPIs
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Mechanism of action
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• The H+/K+-ATPase actually consists of two dissimilar
subunits.
• The larger of the two, consisting of a chain of 1033 or
1034 amino acids, is the originally identified polypeptide
and is referred to as the alpha subunit, or the catalytic
subunit.
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this subunit carries out the pumping action of the
enzyme.
• The second subunit, the beta subunit is much smaller,
consisting of approximately 290 amino acids. The two
subunits are found to associated in one-to-one ration
and this alpha-beta complex is believed to represent a
functional pump unit.
Hubber. APT 1995;9:363-378
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Proton pump

The proton pump inhibitors bind to the cystine residues in the fifth and sixth
transmembrane domain of the alpha subunit and bind to either 822 or 813,
conferring inhibition of acid secretion.
Omeprazole, rabeprazole, esomeprazole, and lansoprazole bind to other cystine
residues which don't contribute to acid inhibition, and we don't know the
significance of this binding.
Hubber. APT 1995;9:363-378

http://www.medscape.com/viewarticle/412819_8

The important thing with the PPIs is that they only inhibit active pumps. Although we have
100% of proton pumps within our stomach, only about 70% to 80% of them will be
activated following a meal, so only that percentage can be inhibited.
The first day, about 80% are inhibited. Then the next day, what you have are the proton
pumps that were left over from day one that weren't inhibited, plus the ones that have
regenerated, and you can again inhibit 70% to 80% of those, and so forth.Over time,
you're inhibiting more proton pumps.
It takes roughly 3 to 4 days to get to a steady state. You can see that in the green, an
increase in the percent of time above a pH of 4. PPIs over time only inhibits active pumps.
Modlin IM. J Clin Gastroenterol 2004;38:390-402

http://www.medscape.com/viewarticle/412819_8

For several years, people thought that rebound hypersecretion did not occur with the
proton pump inhibitors, and that's probably because people looked too soon. These
agents have a long duration of action.
Shown here is that, in fact, rebound hypersecretion does occur following discontinuation of
a PPI. In this particular study, the authors gave omeprazole, 40 mg a day for 90 days, and
then looked at acid secretion, both basal acid output and maximal acid output, 14 days
after they discontinued omeprazole. What you see in most patients is a rise in their acid
output, indicating rebound in acid secretion..
http://www.medscape.com/viewarticle/412819_8
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Sachs. Aliment Pharmacol Ther 2006;23(Suppl 2):2-8

Stability of PPI

Sachs. Aliment Pharmacol Ther 2006;23(Suppl 2):2-8

Determination of PPI onset of action

- omeprazole versus tentaprazole

• Product formulation
– Tablet
– Capsule
– Solution
• Activation rate / pH
• Compound’s potency and dose

Sachs. Aliment Pharmacol Ther 2006;23(Suppl 2):2-8

Pharmacokinetics of PPIs

Stedman. Aliment Pharmacol Ther 2000;14(8):963-978

Pharmacokinetics in different
conditions

Stedman. Aliment Pharmacol Ther 2000;14(8):963-978
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Drug interactions

PPI with sodium bicarbonate?

Stedman. Aliment Pharmacol Ther 2000;14(8):963-978

Kahrilas. N Engl J Med 2008;359:1700-7.

Relative potency of PPI – metaanalysis
• Based on the mean 24-h gastric pH, the relative
potencies of the five PPIs compared to
omeprazole were 0.23, 0.90, 1.00, 1.60, and
1.82 for pantoprazole, lansoprazole,
omeprazole esomeprazole,
omeprazole,
esomeprazole and rabeprazole,
rabeprazole
respectively.
• Compared with healthy volunteers, patients with
GERD needed a 1.9-fold higher dose and
Helicobacter pylori-positive individuals needed
only about 20% of the dose to achieve a given
increase in mean 24-h intragastric pH.
Kirchheiner. Eur J Clin Pharmacol 2009;65:19-31
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