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Pharmacological characterization of
presynaptic a-adrenoceptors which
regulate cholinergic activity in
the guinea-pig ileum

G.M. DREW
Department of Pharmacology, Allen & Hanburys
Research Ltd, Ware, Hertfordshire SG 12 ODJ, U.K.

Field stimulation of the guinea-pig ileum releases
acetylcholine from cholinergic nerves and causes
contraction of the longitudinal muscle. The contrac-
tion is inhibited by a- and ,B-adrenoceptor agonists. /3-
Adrenoceptor agonists stimulate P-adrenoceptors
located on the smooth muscle, thereby causing muscle
relaxation, whereas a-adrenoceptor agonists act by
reducing the release of acetylcholine from the
cholinergic nerves. The a-adrenoceptors involved are
located on the cholinergic nerve terminals (Knoll &
Vizi, 1971; Kosterlitz & Lees, 1972).
The release of noradrenaline from sympathetic

nerves is modulated by a-adrenoceptors located at the
nerve terminals. These presynaptic a-adrenoceptors
differ from postsynaptic a-adrenoceptors in their
sensitivity to agonists (Starke, Endo & Taube, 1975;
Drew, 1976) and to antagonists (Dubocovich &
Langer, 1974; Blakely & Summers, 1976; Drew,
1976). The presynaptic a-adrenoceptors are charac-
teristically less sensitive than the postsynaptic a-
adrenoceptors to the agonist effects of phenylephrine
and methoxamine and to the antagonist actions of
thymoxamine, labetalol and phenoxybenzamine.
Langer (1974) has suggested, therefore, that a-
adrenoceptors should be subclassified as a, (post-
synaptic type) and a2 (presynaptic type).
The differential sensitivity of pre- and postsynaptic

adrenoceptors to a-adrenoceptor agonists and
antagonists has been used to characterize the a-adreno-
ceptors located on the cholinergic nerve terminals in the
guinea-pig ileum. Segments of ileum were suspended
under 0.5-1.0 g tension in Krebs solution, at 37°C,
containing propranolol (0.3 gg/ml). Field stimulation
(0.1 Hz; 1 ms; supramaximal voltage) was delivered
using platinum electrodes, 12 mm apart, and the
resulting twitch responses were recorded isometrically.

Agonists were added to the bathing fluid in a
cumulative-concentration schedule. Clonidine
(0.1-10 ng/ml), oxymetazoline (0.1-100 ng/ml) and

xylazine (0.1-100 ng/ml) caused concentration
dependent reductions in the twitch response. The
maximum effects of these drugs corresponded to
85-95% inhibition of the twitch response. Phenyl-
ephrine and methoxamine were 1000-10,000 times
less potent than cinidine.

Phentolamine (0.01, 0.1 and 1.0 jig/ml) and
piperoxan (0.03, 0.1 and 0.3 jg/ml) were potent
antagonists of the inhibitory effect of clonidine. In
contrast, thymoxamine (1, 3 and 10 jg/ml) was only
weakly active and labetalol (0.3 and 1 gg/ml) was
inactive against clonidine.

These results suggest that the presynaptic a-
adrenoceptors located on the parasympathetic nerve
terminals in the guinea-pig ileum are of the same type
as those located on cholinergic nerve terminals-that is
a2.
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