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Agents used to treat Anti-Emetics Other Gastrointestinal
Peptic Ulcer Disease Agents

— Antacids — Laxatives

— Cimetidine — Sulfasalazine

‘— Omeprazole ‘— Ursodiol

8 GASTRIC ACID SECRETION

* Mechanism of gastric acid secretion

» Gastric parietal cells contain carbonic anhy- » The vagus nerve stimulates acid secretion
drase, which is an enzyme that transforms CO, through two pathways—through activation
and H,0 into H* and HCO,". of a muscarinic (M, receptor on the parietal

» HCO, is transported out of the parietal cell into cell and through the activation of a mus-
the bloodstream via a CI/HCO,~ exchange. carinic (M) receptor on the G cell of the

» H"is pumped out of the parietal cell viaa H*/K* stomach, which is responsible for secreting
ATPase, and CI- follows H* out of the parietal gastrin.
cell into the stomach lumen. » Inhibition of acid secretion

+ Regulation of gastric acid secretion » Chyme directly inhibits acid secretion.

» Stimulation of acid secretion » Low pH in the stomach inhibits gastrin

» Gastrin stimulates H secretion by inter- secretion, thereby leading to a decrease in
acting with an uncharacterized receptor on acid secretion.
the parietal cell.

> Histamine activates H, receptors on the
parietal cell, leading to an increase in cyclic
AMP levels, which acts to stimulate acid
secretion.
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A 34-year-old woman presents to your primary care clinic, complaining of heartburn. She tells you
that the pain begins after spicy meals and is generally worse when she lies down to go to sleep.
Physical examination is unremarkable. You reassure her that she likely has gastroesophageal reflux
disease, and you explain to her that there are several pharmacologic treatment options, including an

over-the-counter class of drugs that act as weak bases to reduce the acidity in the stomach.

- Antacids

Similar Drugs Aluminum hydroxide, magnesium hydroxide, calcium carbonate, sodium bicarbonate.
Mechanism Antacids are weak bases that form a salt and water upon reaction with gastric hydrochloric acid.
of Action The net result, then, is to increase the pH and thereby reduce the acidity of the gastric contents.

Furthermore, since pepsin is inactivated at pH levels greater than 4, antacids may also act to decrease
the peptic activity of protein breakdown. Also, it has been postulated that antacids may increase the
mucosal barrier of the gastric lining by stimulating prostaglandin synthesis.

Clinical Uses Treatment of gastroesophageal reflux disease. Also used to promote the healing of duodenal
ulcers.
Side Effects Aluminum hydroxide: Constipation.

Magnesium hydroxide: Diarrhea.
Calcium carbonate: Hypercalcemia; milk-alkali syndrome.

Sodium bicarbonate: Flatulence; metabolic alkalosis.

Other Sucralfate is a compound that is used to promote the healing of duodenal ulcers. Although the
specific mechanism of action is unknown, sucralfate is believe to enhance the mucosal barrier
either through the stimulation of prostaglandin synthesis or by acting as a physical barrier itself and
thereby protecting the delicate mucosal lining from the acidic stomach contents. Since sucralfate
requires an acidic environment for activation, it should not be taken with antacids, H, blockers, or
proton-pump inhibitors.
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A 62-year-old male presents to your primary care office for a follow-up visit regarding his multiple
medical problems, including gout and atrial fibrillation, for which he is anti-coagulated with war-
farin. He tells you that he has been feeling generally well, although he has been suffering from some
heartburn over the past couple of months. On physical examination, you notice the appearance of
some mild gynecomastia. Furthermore, laboratory testing reveals that his PT is much higher than
would be expected given his current dose of warfarin. On further questioning, he admits that he has
been taking a drug that his wife was prescribed for her gastroesophageal reflux disease. You advise
him to stop taking his wife’s medication immediately, as it is likely causing both his gynecomastia|

as well as his elevated PT levels.

Cimetidine

Similar Drugs Other H, blockers include ranitidine, famotidine, and nizatidine.

Mechanism This class of drugs acts by blocking the binding of histamine to the H, receptor that is present

of Action on the parietal cells of the gastric mucosa. By inhibiting stimulation of the H, receptor, cyclic AMP
levels are decreased, which then eventually leads to the decreased activity.of the H*/K* proton
pump. The end result is that gastric acid secretion is decreased.

Clinical Uses Treatment of gastroesophageal reflux disease, peptic ulcer disease, and other diseases associated
with gastric ulcers (e.g., Zollinger-Ellison syndrome, acute stress ulcers).

Side Effects Gynecomastia (associated with cimetidine); headache; decreased hepatic metabolism of certain
drugs, such as warfarin, phenytoin, diazepam (associated with cimetidine).

Other
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A 59-year-old male presents to the clinic complaining of upper abdominal pain after meals. Upon
further questioning, he tells you that he has lost 15 pounds over the last 2 months due to a decreased
appetite connected with the pain associated with his meals. He denies any frank blood in his stools,
but has noticed that his stool has been darker recently. His social history is significant for heavy
alcohol and tobacco use over the past 35 years. You refer him to a gastroenterologist for an endo-
scopic evaluation of his stomach, and in the meantime for symptomatic relief, you place him on a
drug that will directly suppress gastric acid secretion by inhibiting the H*/K* ATPase pump in the

gastric lining.

Omeprazole

Similar Drugs Other proton-pump inhibitors include lansoprazole, rabeprazole, pantoprazole, and esomeprazole.
Mechanism This class of drugs binds directly to and inhibits the H*/K* ATPase pump, which is present on
of Action the parietal cells of the gastric mucosa, thereby suppressing gastric acid secretion.

Clinical Uses Treatment of peptic ulcer disease, gastroesophageal reflux disease, Zollinger-Ellison syndrome,

and esophagitis. Also used as part of regimen to treat H. pylori infection.

Side Effects Animal studies have shown an increased incidence of gastric carcinoid tumors with prolonged
administration of omeprazole; however, there have been no reports of this in humans.

Other
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A 68-year-old woman with ovarian cancer is admitted to the hospital for a course of chemotherapy.

After she has received her first treatment, she begins to complain of severe nausea and she vomits

twice. In order to treat her nausea and vomiting, she was initially given an anti-emetic medication;

however, you are notified that her blood pressure dropped to 85/50 soon after administration of this

medication. You decide to switch her anti-emetic medication to a drug that acts by blocking 5-HT,

receptors.

Anti-Emetic Agents

Similar Drugs

Drugs used in this category include ondansetron, metoclopramide, and prochlorperazine.

Mechanism
of Action

Ondansetron: Blocks 5-HT, receptors. 5-HT, receptors are present in the chemoreceptor trigger
zone in the brainstem, which is part of the vomiting reflex pathway, and in the gastrointestinal tract.
When the 5-HT, receptors are activated in the GI tract by the release of serotonin from damaged
enterochromaffin cells, a signal is sent via the vagus nerve to the brainstem to activate the vomiting
reflex pathway.

Metoclopramide: Acts as a dopamine antagonist. Activation of D, receptors in the chemorecep-
tor trigger zone can lead to activation of the vomiting reflex pathway.

Prochlorperazine: Acts as a dopamine antagonist at D, receptors in the chemoreceptor trigger
zone.

Clinical Uses

Treatment of chemotherapy-induced nausea and vomiting. Ondansetron is also used for treatment
of nausea and vomiting after surgery.

Side Effects

Ondansetron: Headache.
Metoclopramide: Sedation; diarrhea; extrapyramidal symptoms.

Prochlorperazine: Hypotension; sedation; extrapyramidal symptoms.

Other

Other drugs used to treat nausea and vomiting associated with chemotherapy include haloperidol,
benzodiazepines, corticosteroids, and marijuana derivatives.
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An 82-year-old woman presents to your primary care clinic, complaining of constipation. While

taking a thorough history, you discover that she had been experiencing some right shoulder pain, for

which she has been taking her late husband’s left-over oxycontin for the last 2 months. You advise

her that it is not a good idea to take other people’s medications, and you instruct her to discontinue

using the oxycontin. As well as working up the cause of her right shoulder pain, you prescribe her

a new pain regimen as well as two medications that will treat her constipation by softening her stool

and by increasing gut motility by mucosal stimulation.

Laxatives
Similar Drugs Irritants or stimulants: Castor oil, senna, bisacodyl.
Bulking laxatives: Lactulose, sorbitol, polyethylene glycol, magnesium salts.
Stool softeners: Docusate, mineral oil.
Mechanism Irritants or stimulants: In general, these compounds act to increase intestinal peristalsis through
of Action mucosal irritation or stimulation, thereby leading to increased gut motility.
Bulking laxatives: In general, these compounds draw water into the intestine via osmosis, thereby
distending the bowel, which results in increased intestinal motility.
Stool softeners: These compounds become emulsified with the stool, thereby softening the stool.
Clinical Uses Treatment of constipation. Bowel preparation for colonoscopic procedures.
Side Effects Abdominal cramps.
Other Anti-diarrheal agents include diphenoxylate, loperamide, kaolin, and bismuth subsalicylate.

Diphenoxylate and loperamide work by binding to opioid receptors in the intestine, which leads
to the inhibition of acetylcholine release, thereby resulting in decreased peristalsis. Kaolin acts by
absorbing potential intestinal toxins, but it is not considered to be very effective. Bismuth subsal-
icylate is often used to treat traveler’s diarrhea as it acts to decrease the secretion of fluid into the
bowel lumen.





