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Effect of propranolol on gastric
acid secretion in rats

1. E. DaNHOF and AiDA GEUMEI

Departments of Physiology and of Internal
Medicine, University of Texas Southwestern
Medical School at Dallas, Dallas, Texas, USA

The effect of propranolol, a B-adrenoceptor
blocking agent, has been investigated on gastric
acid secretion in pylorus and cardiac-ligated
rats. Compared to the control group, pro-
pranolol significantly diminished the gastric
acid secretion, and inhibited the formation of
gastric ulceration.

Considerable controversy surrounds the
action of B-adrenoceptor antagonists on
gastric acid secretion. B-Adrenoceptor
blocking agents have been reported to pro-
duce stimulation (Konturek & Oleksy,
1969; Evan & Lin, 1970), inhibition (Bass &
Patterson, 1967; Pradhan & Wingate, 1966;
Okabe, Saziki & Takagi, 1970; Geumei,
Issa & Abd-El-Samie, 1972a; Geumei, Issa,
El-Gendi & Abd-El-Samie, 1969, 1972b) or
no effect (Haigh & Steredman, 1968;
Misher, Pendleton & Staples, 1969) on
gastric secretion. The discrepancy may be
attributed to difference in species, drug
dosage, route of administration, physio-
logical states of the stomach and the tech-
nique used.

Recently, we have shown that pro-
pranolol inhibited both basal and histamine-
stimulated gastric secretion in man (Geumei
et al., 1969, 1972b) and histamine-stimu-
lated gastric secretion in pigeons (Geumei
et al., 1972a). In this study an attempt was
made to investigate the effect of pro-
pranolol on gastric acid secretion and inci-
dence of gastric ulceration in rats.

Methods.—Male Sprague-Dawley rats
with body weights ranging from 215-263 g
were used. The animals, housed in indi-
vidual cages, were deprived of food for
24 h prior to the experiments but were
allowed water ad libitum. All operative
procedures were performed under ether
anaesthesia and all collections of gastric
juice were 5 h in duration. Pylorus
ligation, with care not to occlude any
blood vessels, and cardiac ligation, with
sparing of vagi, were performed (Skoryna
& Webster, 1960). At the end of the

surgical procedure, 1 mg/kg (z)-pro-
pranolol hydrochloride in a volume of 1 ml
normal saline (009% NaCl w/v) was
injected in the tail vein (20 rats); in the
control group (15 rats) 1 ml saline was
injected intravenously. The animals were
caged separately and had no access to food
or water for 5 h, after which each was
killed by decapitation, The stomach was
removed. Gastric contents were collected
in a graduated test tube and the total
acidity was determined by titration with
N/10 NaOH using phenolphthalein as an
indicator. The pH was determined with a
glass electrode. The stomach was cut open
along the greater curvature and examined
for mucosal ulcers in the glandular portion.
The ulcer index was measured on a gradu-
ated score from O (no ulcer) to 5 (linear
ulcer >3-0 mm in length). Preventive ratio
is calculated as follows,

Preventive Ulcl_?f i“d.e"‘i(w(l&trol;
S0y cer index (drug
1atio (%)= {Gicer index (control) * 100

Level of significance was calculated using
Student’s ¢ test.

Results.—The effect of propranolol on
gastric secretion collected S h after ligation
of pylorus and cardia is summarized in
Table 1. Propranolol (1 mg/kg i.v.) pro-
duced a significant (P<<0-01) reduction of
gastric acid secretion and protected the rats
against mucosal lesions.

Discussion.—In the present study pro-
pranolol significantly inhibited the gastric
acid secretions in rats. This confirms the
antisecretory effects of propranolol de-
scribed previously in man and pigeons
(Geumei et al., 1969, 1972a, 1972b). Thus,
a species difference is unlikely. Our results
are in close agreement with those reported
by Okabe et al. (1970) after subcutaneous
administration of propranolol in pyloric-
ligated rats. However, our data do not con-
firm the observation of Misher et al. (1969)
that gastric secretion in conscious fistula
rats was not reduced after orally admini-
stered propranolol. We also obtained an
inhibitory effect of propranolol on gastric
ulceration. Previous authors seem, however,
to disagree concerning the effect of pro-
pranolol on the incidence of gastric ulcera-
tion. Thus Rosoff & Goldman (1968)
demonstrated an increase in the incidence
of ulceration in immobilized rats after pro-
pranolol (0-5 mg/kg i.p.), whereas signifi-
cant inhibition of ulceration was observed
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TABLE 1. Effect of propranolol on the gastric acid secretion in rats
Secretory Total acid Preventive
No. of Body wt. volume output Ulcer ulcer
Treatment rats (2 (ml) pH (pequiv) index  ratio (%)

Control 15 2351426 1314033 2174047 85418 13-9+1-1 —_
(099 saline) i.v.
Propranolol 20  233:6+24 063+014 3-52+031 38+5* 40407  T1-2*
(1 mg/kg) i.v.

The results are means + S.E.M. * Statistically significant as compared to control (P<0-01).

by Okabe et al. (1970) after subcutaneous
injection of 20-50 mg/kg propranolol.

Gastric antisecretory effects of other
B-adrenoceptor blocking agents, dichloro-
isoproterenol and pronethalol, have also
been reported in experimental animals
(Pradhan & Wingate, 1966; Bass &
Patterson, 1967). Potentiation of atropine
action on basal gastric secretion by g-
adrenoceptor antagonists was recorded in
patients with duodenal ulcer (Anshelvich,
1969).

We conclude that propranolol depresses
gastric acid secretion and inhibits gastric
ulceration.
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assistance of Mrs. Joan Kailey and Mr. Ellis
Quinn, and thank Dr. A. Sahagian-Edward of
Ayerst Laboratories for the supply of pro-
pranolol.

REFERENCES

ANSHELEVICH, I. V. (1969). Beta adrenolytic
potentiation of atropine action on basal
gastric secretion in patients with ulcerous
duodenum. Terap. Arkh., 41, 80-82.

Bass, P. & PATTERsON, M. A. (1967). Gastric
secretory responses to drugs affecting
adrenergic mechanisms in rats. J. Pharmac.
exp. Ther., 156, 142149,

Evan, D. C. & LN, T. M. (1970). Effect of
propranolol on steady state pentagastrin
induced HCI secretion and gastric mucosal
blood flow in dog. Physiologist, 13, 190.

GEUMEI, A., Issa, I., EL-GENDI, M. & ABD-EL-
SaMIE, Y. (1969). pB-Adrenergic receptors
and gastric acid secretion. Surgery, 66,
663-668.

GEUMEL A., IssA, I. & ABD-EL-SAMIE, Y. (1972a).
Effects’ of ﬁ-adrenerglc receptors stimulat-
tion and blockade on gastric acid secretion
in pigeons. Pharmacology, T, 29-35.

GEUMEL, A., Issa, 1., EL-GENDI, M. & ABD-EL-
SAmm, Y. (1972b) Inhlbltory effect of
B-adrenergic blocking agent propranolol on
histamine-stimulated gastric acid secretion
in man. Amer. J. dig. Dis., 17, 55-58.

HAIGH, A. L. &STEREDMAN,W M. (1968). The
action of catecholamines and adrenergic
blockade on gastric blood flow and acid
%c_rg(t)i}(,)n in the dog. J. Physiol., Lond., 198,

KONTUREK, S. J. & OLEKSY, J. (1969). The
effect of cholinergic and adrenergic blockade
on basal and pentagastrin induced acid
secretion. Scand. J. Gastroent., 4, 13-16.

MISHER, A., PENDLETON, R. G. & STAPLES, R.
(1969) Effects of adrenerglc drugs upon
gastric secretion in rats. Gastroenterology,
57, 294-299.

OKABE, S., Saziki, R. & Takaai, K. (1970).
Effects of adrenergic blocking agents on
gastric secretion and stress induced gastric
ulcer in rats. Jap. J. Pharmac., 20, 10-15

PRADHAN, S. N. & WINGATE, H. W. (1966).
Effects of some adrenergic blocking agents
on gastric secretion in dogs. Arch. int.
Pharmacodyn. Thér., 162, 303-310.

RosoFF, C. B. & GoLDMAN, H. (1968). Effect of
the intestinal bacterial flora on acute gastric
stress ulceration. Gastroenterology, SS,
212-222,

SKORYNA, S. C. & WEBSTER, D. E. (1960). A
method of collection of pure gastric secre-
tion in rats. Surg. Forum, 10, 193-196.

(Received April 13, 1972)



