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Abstract

Ulcer disease is today treated with drugs that profoundly and with long
duration inhibit the acid secretion and such treatment is often carried out
for many years. This treatment may mean a risk for the patients.

In this thesis the effects of the H*/K*-ATPase inhibitor omeprazole and the
H2-receptor antagonist ranitidine are studied on acid secretion and some
gastrin parameters. Both drugs inhibit basal acid secretion to a similar extent
and omeprazole reduces stimulated secretion better than ranitidine. The
treatment does not cause any tachyphylaxis or increased maximal sec-
retion, but increased sensitivity to stimulation for omeprazole was seen. The
total omeprazole dose can be reduced if it is given twice per day.

Fasting gradually lowers the plasma gastrin concentration as well as
prolonged time between the last omeprazole dose and blood sampling. Tissue
gastrin concentrations are relatively stable under these conditions.
Treatment with omeprazole and ranitidine for 28 days with doses that pro-
duce a similar 24 hour inhibition of the acid secretion increases the gastric
gastrin content. Omeprazole raises the gastrin content already after 3 days
and the final increase is much higher than for ranitidine. After a recovery
period for 28 days, gastric concentrations are normalized.

Normal male rats secrete more acid than females in response to maximal
stimulation and such daytime secretion is larger than at night. Gonadectomy
reduces the acid output in males but not in females. Estradiol treatment does
not influence basal acid secretion but testosterone lowers the basal acid
output in females but not in males. In both sexes, estradiol and testosterone
lower the stimulated daytime secretion but raise the secretion at night. Both
hormones inhibits the stimulation of parietal cells in vitro.

Gonadectomy lowers the number of gastrin cells and the plasma gastrin
concentration in both sexes. Treatment with testosterone lowers the number
of gastrin cells and the plasma gastrin concentration. Estradiol also reduces
the cell number but increases the plasma gastrin concentration.
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Life is a wonderful thing
one can be amazed of its diversity
one can be learned from its generalities

S.J. Gould
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GENERAL BACKGROUND

Most pharmacological ulcer treatment has been carried out by drugs that
exert their effects by reducing the gastric acid output. For many years,
anticholinergic substances interfering with the acetylcholine receptors on
the parietal cell membrane and antacids were the drugs of choice. Despite
early strong evidences that histamine is involved in the activation of the
parietal cell (Popielski 1920), no histamine antagonists producing a
significant reduction of the acid output were available until 1972, when
the first H2-receptor antagonist was developed (Black et al. 1973).
During the seventies and eighties the three H2-antagonists cimetidine
(Brimblecombe et al. 1975), ranitidine (Bradshaw et al. 1979; Brittain
and Daly 1981; Daly, Humphray and Stables 1981) and famotidine
(Takagi, Takeda and Maeno 1982) became the most commonly used drugs
for treatment of ulcer disease.

The H2-receptor antagonists interfere with the H2-receptors on the cell
membrane of the parietal cells and suppress both basal and stimulated acid
secretion. During the eighties, a new drug, acting according to a different
and so far not applied principle, became a new important tool for the
treatment of ulcer disease (Larsson et al. 1983; Wallmark et al. 1983).
This drug, omeprazole, acts intracellularly by inhibiting the proton pump
within the parietal cell, where it binds irreversibly to the enzyme H+/K+-
ATPase. Omeprazole produces a profound inhibition of the acid output
and has a longer duration than the H2-receptor antagonists (Larsson et al.
1983; Larsson, Mattsson and Carlsson 1988; Lind et al. 1983; Sharma et
al. 1984). Pharmacological treatment of ulcer disease was earlier given
during relatively short periods (4-8 weeks) after which time the disease
mostly recurred. From the beginning of the eighties, it became common
to continue the pharmacological treatment for prophylactic purposes
when the ulcers were healed. It was even suggested that patients with
duodenal ulcers and frequent recurrencies should be given a life long
prophylactic treatment with acid inhibitory drugs (Wormsley 1982). The
finding that a bacteria, Helicobacter pylori (Lee 1991; Peterson 1991),
may play a role in ulcer disease and the use of antibiotic treatment in
ulcer patients (Solcia et al 1992) has prevented recurrencies in many
ulcer patients and therefore reduced the need of long term
pharmacological treatment. However, the antibiotic treatment is not
successful to 100 %, many patients are suffering from esophageal reflux
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