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ABSTRACT

Gastrin secretion was studied in vitro and in vivo in response to
pharmacological agents and chemicals, as well as abomasal parasites and
microbial products. The causes and effects of hypergastrinaemia, along with
bacterial numbers and the presence of a gastrin secretion‘ inhibitor in the
abomasal contents of sheep infected with Ostertagia circumcincta were studied.

The pharmacology of the gastrin secretion from the unparasitised antrum
was shown to be similar to that in monogastric animals. [In vitro gastrin
secretion by ovine antral segments was stimulated by Gastrin Releasing
Peptide, carbachol and nicotine, but not adrenaline. Basal gastrin release was
unaffected by somatostatin or Vasoactive Intestinal Polypeptide, but these
reduced the gastrin response to stimulants. Gastrin secretion was also
stimulated by amino acids, ammonia and acetate.

Hypergastrinaemia during O. circumcincta infection did not correlate well
with decreased food intake or appear to affect parietal cell recovery. Serum
gastrin concentrations correlated well with abomasal pH following adult O.
circumcincta transplant, but poorly after larval infections. This suggests that
other factors, such as inflammation and tissue damage, also affect gastrin
secretion during abomasal parasitism.  Anaerobic bacterial numbers in
abomasal contents increased to near rumen levels when abomasal pH was 3.5
and above, but this did not affect serum gastrin concentrations. An inhibitor of
in vitro gastrin secretion also started to appear in abomasal contents of pH3.5
and over, but did not have significant effects on in vitro gastrin secretion unless
contents were pH4.5 and over. However, gastrin inhibitory activity in abomasal
contents and serum gastrin levels were positively correlated, suggesting
abomasal gastrin inhibitory activity has little effect on gastrin secretion in vivo.

Three competing factors were present in rumen fluid and rumen
incubates: an inhibitor and a stimulant of secretion and an elimination factor.
The stimulant was resistant to acid degradation, had a molecular weight below
3000 M, and was hydrophilic. Both the elimination factor and the inhibitor were

sensitive to acidity and hydrophobic and are likely to be proteinaceous.
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PREFACE

Gastrin is a hormone secreted by the antrum of the stomach in
monogastrics or the abomasum in ruminants. The classical action of gastrin is
the control of acid secretion, for which it is the integration point for many
stimulants and inhibitors. Gastrin has additional roles, notably the maintenance
of gastric gland architecture and regulation of gastrointestinal motility.
Hypergastrinaemia has been extensively studied in gastric diseases,
particularly in humans with Helicobacter pylori infection, duodenal ulcers and
pernicious anaemia. In duodenal ulcer patients, hypergastrinaemia is
associated with the hypersecretion of acid. While most studies of gastrin
secretion have been conducted in monogastric animals, the ruminant
abomasum has similar architecture and functional cells to the stomach in other
mammals (Murray et al., 1970; Gurnsey et al., 1985; Wathuta et al., 1986) and
its secretions also appear to be controlled by similar mechanisms (Lawton,
1995).

There is still debate regarding the causes and roles of hypergastrinaemia
during abomasal nematode infection in ruminants. Fox et al. (1989a, b; 1993)
have shown that in calves infected with Ostertagia ostertagi, hypergastrinaemia
is very closely related to abomasal hypoacidity and a reduction in food intake.
In fact, hypergastrinaemia is so closely correlated with the pathology of
abomasal infection that it has been proposed as a diagnostic marker for
parasitism. However, in sheep infected with O. circumcincta,
hypergastrinaemia is not as closely related to abomasal hypoacidity. Notably,
Lawton et al. (1996) observed that although hypergastrinaemia and abomasal
hypoacidity develop in tandem, hypergastrinaemia persists when abomasal pH
returns to normal levels. Thus, questions remain concerning the importance of
other factors in stimulating gastrin secretion in the parasitised abomasum.

A particularly unusual observation in some parasitised sheep was a
reversal of the hypergastrinaemia when abomasal pH exceeded pH5.5. This
was suggested to be due to abomasal microbes inhibiting gastrin secretion.
Microbial involvement in gastrin secretion during parasitism was supported by

studies in vitro, in which a potent inhibitor of gastrin secretion was produced
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when abomasal microbes were incubated aerobically (Haag, 1995; Lawton,
1995). This effect appears to be novel, as similar effects have not been
reported in the numerous studies of H. pylori infections. The principal inhibitor
of gastrin secretion in all species studied is somatostatin. Lawton (1995)
suggested that the microbial inhibitor of gastrin secretion may be a
somatostatin-like substance, however, the inhibitor reduced basal gastrin
secretion in the in vitro antral preparation, unlike endogenous somatostatin
released by pharmacological agents. Thus, it seems likely that the microbial
factor which inhibited gastrin release appeared to act via a novel mechanism.
The primary objective was to determine the characteristics of the
microbial inhibitor of gastrin secretion and whether it affected gastrin secretion
during abomasal parasitism. To examine this, gastrin secretion was studied in
vitro using tissue cultures and in vivo in sheep parasitised with O. circumcincta.
In vivo studies were also used to examine the abomasal bacterial numbers and
hypergastrinaemia during abomasal parasitism, as well as possible effects of
hypergastrinaemia. In vitro experiments were also used to determine properties
of the microbial inhibitory activity, and whether it was present in abomasal and
rumen contents. In vitro and in vivo studies were combined to determine
whether the microbial inhibitor of gastrin secretion affects gastrin levels during

abomasal parasitism.





