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A preferential blocking effect of oxprenolol on «;-adrenoceptors in
the rat

E. ViLa, A. Bapia*, F. JANE, Department de Farmacologia i Terapéutica, Facultat de Medicina, Universitat Autonoma de

Barcelona, Bellaterra, Barcelona, Spain

It is now widely accepted that a-adrenoceptors can be
subdivided into «; and «, subtypes (Berthelsen &
Pettinger 1977). While w«;-adrenoceptors are located
postsynaptically, a,-adrenoceptors are situated not only
at presynaptic nerve terminals (Langer 1977; Starke
1977) but also postsynaptically, at least in the vascular
smooth muscle (Docherty et al 1979; Drew & Whiting
1979; Timmermans & Van Zwieten 1980). The B-
blocking agent oxprenolol appears to have some o-
adrenoceptor antagonist properties (Mazurkiewicz-
Kwilecki 1970; Law et al 1978; Vila et al 1978: Rosell6 et
al 1978). We have investigated the effects of oxprenolol
on the a-adrenoceptor subtypes in several rat prepara-
tions. The in vitro studies were carried out on the
field-stimulated vas deferens and the anococcygeus
muscle of the rat, and the in vivo study was in the pithed
rat.

Methods

The entire vasa deferentia from male Sprague-Dawley
rats, 300-325 g, were removed and set up in isolated
organ baths containing 20 ml of Krebs solution as
modified by Hukovi¢ (1961). The solution was main-
tained at 32 £ 0-5°C and gassed with 95% 0,-5% CO..
* Correspondence.

Platinum ring electrodes were placed above and below
the preparation and continunus field stimulation was by
means of an Ealing stimulator (0-1 Hz, 3 ms and
20-30 V). The responses of the preparation against
0-5 g tension were recorded by means of an isotonic
transducer on an Omniscribe pen recorder. Xylazine
was used as o,-adrenoceptor agonist (Docherty &
McGrath 1980), and when the twitch contractions of the
vas became stable, cumulative concentration-response
curves of the inhibitory effect of the agonist were
obtained. As a full recovery after washout of the agonist
was difficult to obtain, one vas deferens was used as a
control while in the other the activity of xylazine was
evaluated 5 min after the addition of oxprenolol. Only
two concentrations of antagonist could be used
(3 X 10-5 and 1 x 10~ mol litre-!), and the pA, was
determined according to the method described by van
Rossum (1963). To rule out effects mediated by
B-adrenoceptors, experiments were carried out in
presence of 1 X 10-7 mol litre-! of propranolol.

The postsynaptic o-adrenergic blocking activity of
oxprenolol was evaluated on the isolated anococcygeus
muscle as suggested by Doxey et al (1977). The muscle
from male Sprague-Dawley rats, 250-300 g, was dissec-
ted as described by Gillespie (1972). The tissue was set
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up as for the vas deferens. The temperature was
37 £ 0-5 °C. The responses were recorded as before
under 0-5 g resting tension. Cumulative concentration-
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Fic. 1. Effect of oxprenolol on the dose-response curves of
methoxamine (A) and xylazine (B) in the pithed rat.
(0—@), control; (M ®), after 1 mg kg! of ox-
prenolol; (A——A) after 3 mgkg' of oxprenolol.
Abscissa: logarithm of drug doses. Ordinate: increase of
mean blood pressure. Each point is the mean of six
experiments. Vertical bars show standard errors of the
mean.
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response curves of isotonic contractions were obtained
with the «;-adrenoceptor agonist methoxamine (Kob-
inger & Pichler 1980). The concentration-response
curves as control and in the presence of oxprenolol
(3 x 106, 1 x 10-5, 3 x 10~ mol litre~! added 5 min
before obtaining each curve) were constructed for each
preparation and it was possible to calculate the pA; and
the slopes of Schild plots (Arunlakshana & Schild 1959)
of the antagonist in each experiment.

The in vivo experiments were performed on artific-
ially ventilated (60 strokes min-!, 1 ml 100 g-!) pithed
Sprague-Dawley rats (300-350 g). Rectal temperature
was kept at approximately 37 °C. The left carotid artery
was cannulated and the arterial blood pressure was
measured by means of a Statham transducer connected
on a polygraph (Hewlett-Packard, mod. 7786 A). In
some experiments the heart rate was measured by
means of a cardiotachometer connected to the arterial
pulse. Drugs were injected through a polythene cannula
into the right jugular vein. Experiments began after an
equilibration period of 15 min. To study the o;-
adrenoceptor activity, control mean blood pressure
dose-response curves to methoxamine or after ox-
prenolol (1-3 mg kg-1), given 5 min before, were
obtained. The a,-blocking activity was determined as
the antagonism of the dose-response curves of increases
of mean blood pressure elicited by single doses of
xylazine. One group of rats was used as control and in
two other groups the pressor effects of the agonist were
quantified S min after the pretreatment with different
doses of oxprenolol (1-3 mg kg-1). In all cases, xylazine
was used in a random order. In another group of
experiments «;- and P-adrenergic blocking potency
were compared by studying the effects of increasing
doses of oxprenolol against the rises of mean blood
pressure induced by 100 pg kg-! of methoxamine and
against the chronotropic responses induced by
0-03 ug kg! of isoprenaline respectively. In the two sets
of experiments the ED50 were determined.

The results obtained were expressed as the mean
+ s.e.m., and for comparison between groups Student’s
t-test was used.

Table 1. Mean pA, values of oxprenolol on the presynaptic
a,-adrenoceptors in the field stimulated rat vas deferens,
and on the postsynaptic «,-adrenoceptors in the rat
anococcygeus muscle.

Agonist n: pA; *s.em.” slopec  s.e.m.
presynaptic

Xylazine 6 4-87 £ 0-06 —
postsynaptic

Methoxamine 6 6-50 + 0-01 0-97 = 0-01

a Number of experiments.
b Mean and the standard error of the mean,
< Slope of Schild plots (Arunlakshana & Schild 1939).
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Results ] ]
At the concentrations used, oxprenolol in the presence

of propranolol did not inhibit the twitch response of the
vas deferens. On the other hand, as can be seen in Table
1, the pA; value for oxprenolol against methoxamine on
the anococcygeus muscle was greater (P < 0-001) than
the corresponding value against xylazine on the fieid
stimulated vas deferens. From the calculated pA,, it can
be seen that oxprenolol is 46 times more active on the
postsynaptic a,-adrenoceptors.

Methoxamine produces mean blood pressure
increases in the pithed rat through the activation of
oy-adrenoceptors (Kobinger & Pichler 1980) while the
pressor responses to xylazine are due to stimulation of
postsynaptic a,-adrenoceptors (Docherty & McGrath
1980). Doses of 1 and 3 mg kg~! of oxprenolol shifted
the pressor response curve of methoxamine by 1.9
(P < 0-05) and 5-2 (P < 0-02) fold respectively to the
right but those of xylazine were not modified (Fig. 1).
On the other hand the ED50 of oxprenolol against
the pressor response of methoxamine was 1-98 *
0-02 mg kgt while that against the chronotropic
response of isoprenaline was 0-026 £ 0-002 mg kg1,
showing that the oj-adrenergic blocking activity is
1/75th its potency as a f3-adrenoceptor blocking agent.

Discussion

All these results suggest that oxprenolol, in addition to
its p-adrenergic blocking activity, is an «;-adrenoceptor
antagonist in vitro as well as in vivo. The in vitro pA,
value for oxprenolol is similar to that found for
labetalol, a mixed - and B-adrenoceptor antagonist, in
the guinea-pig mesenteric vein and in the rat vas
deferens (Farmer et al 1972). On the other hand,
oxprenolol is 50 to 150 times less potent as an
op-adrenoceptor blocking agent when its pA; is com-
pared with that obtained by Horii et al (1974)
(pA, = 8-2-8-7) as a P-adrenergic blocking agent.
Furthermore this difference is of the same order as that
obtained in our in vivo experiments. It has clearly been
established that blockade of the presynaptic ap-
adrenoceptor results in a loss of the inhibitory feed-back
mechanism and enhances the release of the adrenergic
neurotransmitter from sympathetic nerve terminals
(Langer 1977). The increase in noradrenaline concen-
tration could counteract both the blockade at the
cardiac f-adrenoceptors and the antagonism at «-
adrenoceptors on vascular smooth muscle. This
probably does not occur with oxprenolol because it
preferentially antagonizes «;-adrenoceptors. However,
our results cannot explain the increase in the
stimulation-induced efflux of [3H]noradrenaline in the
presence of oxprenolol in the guinea-pig atria obtained
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with lower concentrations that those used in our
experiments (Majewski et al 1980). These differences
may suggest a lack of correspondence between efflux
studies, and pharmacological studies that use the
end-organ responses for assessing presynaptic -
adrenoceptor effects. Finally, blockade of the post-
synaptic «;-adrenoceptors could explain the reduction
in peripheral resistance observed with oxprenolol (Wil-
son et al 1968) and contribute to its antihypertensive
effect (Waal-Manning 1976).

The generous supply of oxprenolol hydrochloride
(Ciba-Geigy), xylazine hydrochloride (Bayer), methox-
amine hydrochloride (Gayoso-Wellcome) is acknow-
ledged.
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