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The direct influences of the blockade of the gastric histamine H.-receptors on the
secretory actions induced by histamine, pentagastrin and methacholine, have been
studied on the isolated perfused whole mouse stomach.

According to the results cimetidine did not modify the spontaneous basal acid
secretion. The interactions of cimetidine with the secretagogues were of a competitivo
nature with histamine and non-competitive with pentagastrin, while no modification
of methacholine stimulated acid secretion.

Since the discovery by Black et al. (3),
of a new group of drugs — the histamine
H,-receptor antagonists— a great leap
forward to the elucidation of basic mecha-
nisms involved in the regulation of gastric
acid secretion has been made.

For research on direct action of drugs
on gastric secretion, isolated gastric
mucosa or whole stomach preparations
are necessary in order to minimize in-
direct influences which may occur in
whole animáis.

The pioneering work with the isolated
whole stomach preparation was made by

Davenport and Chavré (7). Recently,
several papers have been published on
the methods for making this kind of prep­
aration (5, 14), and on the dose^response
relationship obtained with different se­
cretagogues (2, 4-6, 13, 14).

Studies on the effect of metiamide on
gastric acid secretion from the isolated
rat (4, 5) or mouse (14) stomach have
been recently published.

The present report describes a quanti-
tative study of the inhibitory effect of
cimetidine — a histamine H,-receptor
antagonist — on the acid secretion induced 
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by histamine, pentagastrin and metha-
choline using a continuously perfused
isolated whole mouse stomach.

Materials and Methods

The preparation used in this study is
vcry similar to that employed by Wan
(14). Briefly, isolated whole stomachs
from fcd immature mice were suspended
in organ baths containing Krebs-Henseleit
solution at 37’ C and perfused at a rate
of 1 ml/min-1 with unbuffered Krebs-
Henseleit solution. The perfused from the
stomach lumen was passed over a micro-
combined electrode clamped 20 cm higher
than the stomach. Changes in pH of the
cffluent were continuously recorded. The
secretory response to a single concen-
tration of an agonist was studied in the
absence or presence of cimetidine (10~‘M).
Agonists were added 40 min after the
addition of cimetidine. Only one response 

per stomach was considered. Responses
were calculated by measuring the amount
of acid secreted at peak response minus
preceding basal level. H+ secretory rate
was then expressed as nmoi min-1 (mean
± S.E.M.). Statistical calculations were
made by analysis of variance.

Results

Basa! acid secretion. Valúes for basal
acid secretion were 28.6 ± 2.3 nmol/min-1
and 31.2 ± 3.3 nmol/min-1 for control and
cimetidine-incubated stomach, respectively.
These data indícate that blockade of his­
tamine H,-receptors does not modify the
in vilro spontaneous acid secretion.

Histamine. Responses to histamine
(10-sM or 10-1M) alone or after incuba-
tion with cimetidine (10-1M) are shown
in figure 1A. Cimetidine produced a
significant (p < 0.05) parallel rightward

Fig. 1. Dose-response curves to histamine (A), pentagastrin (B) and methacholine (C) in
the absence (continuous Unes) and presence (dotted Unes) of cimetidine (10~4 M).
Each point represents the mean ± S.E.M. from a mínimum of six preparations. Analyses
of variance showed that cimetidine causes a significant displacement of the control dose-
response curve obtained with histamine and pentagastrin. Metacholine dose-response curve

was not significantly modified by cimetidine.



CIMETIDINE AND ACID SECRETION ¡11 VÍtro 263

shift of the two-point dose-rcsponse curve
to histamine. The inhibitory effect of
cimetidine was surmounted by a con-
centration of histamine of 10“3M. These
results suggest that cimetidine inhibited
histamine stimulation through a compet-
itive type of antagonism.

Pentagastrin. Responses to pentagas-
trin (10~7M or 10~°M) alone or after
incubation with cimetidine (10~‘) are
shown in figure IB. Cimetidine produced
a significant (p < 0.05) rightward shift of
the two-point dose-response curve to pen­
tagastrin. The inhibitory effect of cime­
tidine was not surmounted by increasing
pentagastrin concentration to 3.3X10-6M.
These results suggest a non-competitive
type of antagonism of pentagastrin-in-
duced acid secretion.

Methacholine. Results from the two-
point dose-response curve to methacholine
(10~°M to 10"sM) in the absence or pres-
ence of cimetidine 10~‘M are presented
in figure 1C.

Cimetidine did not significantly (p <
0.05) displaced the two-point dose-res­
ponse curve to methacholine.

Discussion

The present findings along with results
reported by others (2, 13, 14) confirm that
the isolated whole mouse stomach is a
suitable preparation for quantitative stud-
ies on gastric secretion since it gives re-
producible and dose-related responses to
histamine, pentagastrin, acetylcholine and
also to other physiological stimuli.

Cimetidine produced a parallel dis-
placement to the right of the two-point
dose-response curve to histamine without
significantly affecting the slope or máxi­
mum effect, (figure 1A) therefore sug-
gesting that the inhibition of histamine-
stimulated acid secretion by cimetidine is
of a competitive nature. Similar findings
have been obtained with cimetidine in
isolated guinea pig gastric mucosa (11) 

and with other histamine H2-receptor
antagonists (5, 14) in the isolated whole
rat and mouse stomachs.

The inhibition of pentagastrin stimulat-
ed gastric acid secretion by cimetidine
seems to be of a non-competitive nature
(figure IB). This kind of antagonism, also
reported for metiamide in isolated whole
rat stomach (4), may be cxplained by
the three receptor hypothesis (8, 12) which
assumes the existence of sepárate receptors
for histamine, gastrin and acetylcholine
on the surface of the parietal cell.

Thus, blockade of one receptor alters
the responsiveness of one or both of the
others. Interference of cimetidine with
the histamine mediation- of pentagastrin
action (9, 10, 15) should also be taken
into account although recent data have
shown that larger concentrations of cimeti­
dine are required to interact at this inter­
medíate step (1).

The failure of cimetidine to inhibit
gastric acid secretion induced by metha­
choline (figure 1C) is consistent with
results obtained by other groups of work-
ers for metiamide in in vitro studies (4,
14). The later observation supports the
view that the in vitro cholinergic excita­
ron of gastric acid secretion is unlikely
mediated by the release of either gastrin
or histamine. There seems to exist a direct
muscarinic pathway leading to gastric acid
secretion.

In conclusión, the present data are
consistent with a model in which the
parietal cell has specific receptors for
histamine. gastrin and acetylcholine and
in which H,-receptor antagonists are spe­
cific in their action against histamine.
modify the responses to gastrin by a still
unknown mechanism and do not inter-
fere with the cholinergic pathway to gas­
tric secretion.

Resumen

Las influencias directas del bloqueo de los
receptores histaminérgicos-H- gástricos sobre 
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la acción secretagoga de histamina, pentagas-
trina y metacolina han sido estudiadas en es­
tómago aislado y perfundido de ratón. Los
resultados indican que la cimetidina no modi­
fica la secreción ácida basal. La interacción de
la cimetidina con los secretagogos utilizados
es de tipo competitivo con la histamina y no
competitivo con la pentagastrina. No se ob­
serva ninguna modificación con la metacolina.
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