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Diabetes Mellitus In The Rat

NWANKWOA.A'".

" AND GHASI S.°

'Department of Physiology, College of Medicine & Health Sciences, Abia State
University, Uturu, Nigeria. lDt’:]:lm'trm:nt of Pharmacology and Therapeutics,
College of Medicine, University of Nigeria, Enugu, Nigeria. .

Numerous studies on gastric acid
secretion have been done with the prospect of
finding a cure for both duodenal and gastric
ulceration”. The common reports have been that
‘duodenal ulcer is associated with hyperacidity and
tends to occur in people whose occupation subject
them to continuous emotional stress and strain. It
is also known that insulin-induced hypoglycamia
stimulates hyperacidity via the vagus. However,

the effect of hyperglycaemia on gastric acid.

secretion has not been settled.

There is a growing interest in diabetes
mellitus in Nigeria apparently because of its
prevalence. It has been shown that no fewer than
4% of the urban population and 2% in the rural
towns of Nigeria are affected with this disease™.
Diabetes mellitus is a metabolic disease
characterized by persistent hyperglycaemia
resulting from insulin deficiency and shows
ethnic and racial differences’. None of these
studies, however, considered the possible
coexistence of diabetes mellitus
(hyperglycaemia) with peptic ulceration due to
hyperacidity. Of the three main types of diabetes
mellitus, insulin-dépendent diabetes mellitus was
successfully induced in experimental animals
with the help of alloxan’. Other workers have
used methods such as total resection of the small
intestine and total pancretomy’ and there was no
_ consistency in the results obtains. The choice of

alloxan in the induction of diabetes mellitus was -

because it selectively and completely degenerates
the B-cells of the islet of Langerhens in the
pancease leading to hyperglycaemia and
hypoinsulinism. The endogenous secretagogue,
histatime, is known to play important role in acid
seretion’. ’

i A total of 28 male adult albino rats
weighing 100 200g and bred in the animal house
were used during the study.

Four sets of experiments were
performed. Eight rats were used as-eontrol to
study the basal acid secretion in non-diabetic,
non-stimulated rats, 6 to study the effect of
histamine on the basal gastric acid secretion in
non-diabetic rats, 8 to study the effect of alloxan-
induced diabetes mellitus on basal acid secretion,
and finally 6 to study the effect of histamine on the
acid secretion in diabetes mellitus..

Diabetes: mellitus was induced
employing the following the method of Follin and
Wu’. The animals were starved of the normal
standard diet but were given water freely 24 hours
before the day of the experiment. They were
anaesthetized intraperitoneally with thiopenthone
50mg/kg and the teachi cannulated with a
polythene cannula to ensure free breathing during
the experiment.

.The stomach of each rat was perfused
with normal saline through a cannula that passed
through the oesophagus to the stomach connected
to the perfusor pump. The perfusage was
collected at 10min intervals at the rate of Iml/min.
The perfusate collected was titrated against 0.0 1N
NaOH with phenolphthalein as indicator. The
reading was made for a period not exceeding 3
hours and the vale + standard deviation over the
period of study determined in each case.

The mean basal gastric acid secretion in
the control rats was 7.7 + 0. 15u Eq/1 following
perfusion of the stomach for a period of 2 hours.
However, acid secretion rose to a peak of 16.67 +
2.0uEq/1 throughout the period of the perfusion.
The difference between the values of acid secreted
in the basal control (non-diabetic, non-stimulated)
and the histamine treated (non-diabetic,
stimulated) group of rats was statistically
significant (p<0.001). ;

The mean basal gastric acid secretion in
alloxgn-induced diabetes mellitus was
3.95+0.12uEq /1. The difference between this
value and the basal value for the non-diabetic,
non-stimulated control rats was found to be
statistically significant (p< 0.001). In the diabetic
group that concurrently received histamine, the
mean basal acid secretion was 3.98+ 0.58uEq/1,
suggesting that histamine does not evoke gastric
acid secretion in hyperglycemia evidently due to
insulin deficiency. Figure 1 is a time-course graph
comparing gastric acid - secretion in the four
groups of rats.

The mean testing blood sugar in the
control rats was 99.5 + 13.mg/dl. This was
statistically significant compared'to. the control
valueof225.0+ 18.0mgd1 (p<0.001).

This study clearly shows that there is
decreased acid secretion in the diabetic rats
compared to the control rats. Apparently, this
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“observation is due to inability of the potent gastric
acid secretagogue, histamine, to induce acid
secretion in diabetic rats. On the other hand, there

was significant elevation of acid following

subcutaneous administration of the same does of
histamine in the control group of rats. These
results confirm the the hypogastric acid secretion
found by Bauechuvell, while experimenting with
Rhesus monkeys. To induce diabetes mellitus,
both the small intestine and pancreas containing
the B-cells were removed during the experiment.
The shortcoming of this a approach was that the
animals were deprived of pancreatic digestive
enzymes.and the role of the small intestine in
metabolism, making any result obtained by this
method inconclusive. Osborn reported that the
rescued and by-passed intestine contains the
inhibiting factor of gastric acid secretion, perhaps
enterogastone, and than the absence of this
inhibiting factor could cause hypergastric acid
secretion and not necessarily resulting
hyperglycemia.

The mechanism by which alloxan-induced
diabetes mellitus decreased basal acid secretion
remains largely obscure. However, insulin is a
gastric acid secretagogue which acts on the intact
vagus'. In the absence of insulin, the stimulation of
the parietal cells ceases thereby providing
explanation for the low acid observed. It is also
likely that the resultant hyperglycemia inhibits
acid secretion via a negative feedback mechanism.
This is supported by the fact that its converse,
hypoglycemia, provokes hyperacidity: of the
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gastric juice".
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Figure 1. Time course gastric acid levels in two groups of non-diabetic rats (ND) and another
WO groups of diabetes mellitus-induced rats (DM). One group from each of the diabetic and
non-diabetic rats was treated histamine {ND (plus hits.)and DM (plus hits.).SS
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