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Observations on some actions of ergometrine, noradrenaline
and dopamine on the guinea-pig vas deferens and on
the rabbit jejunum

Some of the effects of dopamine may be brought about by an action on specific
dopamine receptors as opposed to an action on o- or B-adrenergic receptors
(McDonald & Goldberg, 1964; Eble, 1964; Rossum, 1965, 1966; Goldberg,
Sonneville & McNay, 1968; Woodruff & Walker, 1969). In the brain of the snail,
Helix aspersa, dopamine hyperpolarizes and inhibits some of the neurons by an
action on specific dopamine receptors (Woodruff & Walker, 1969) and this action
of dopamine is blocked by low concentrations of ergometrine, less effectively by
a-blocking agents (Walker, Woodruff & others, 1968). Ergometrine has little or no
a-blocking activity (Brown & Dale, 1935).

Cumulative concentration—effect curves were obtained for dopamine and for
(—)-noradrenaline on the guinea-pig vas deferens, using the method of Rossum
(1963). The mean pD, values were 4:6 for dopamine, and 5'6 for noradrenaline.
Ergometrine maleate 10~% to 5 x 10~¢ m potentiated the response to noradrenaline
(Fig. 1A), taking the form of an increase in the maximum effect obtainable, which rose
to between 1209 and 2009, of control values. In Fig. 1A, there is also seen a shift to
the left of the concentration—effect curve, but in other experiments in which ergo-
metrine produced either no shift of the concentration—effect curve or a slight shift to
the right, there was still seen an increase in the maximum response to noradrenaline.
This action of ergometrine was reversed on washing. In contrast to its action on
the noradrenaline response, ergometrine 2 X 1078 to 105 M caused a decrease in the
maximum effect of dopamine on the vas deferens. Over the lower concentration
ranges of dopamine ergometrine caused potentiation of the response. Ergometrine
alone had no effect on the vas deferens in concentrations up to 10—t m.

Concentration—effect curves were obtained also on the isolated rabbit jejunum,
using the method described by Rossum (1965). The mean pD, values obtained
were 4-8 for dopamine and 7-0 for noradrenaline. In the presence of an amount of
ergometrine (2 x 107 M), which itself had no effect on rhythmic activity, noradren-
aline in concentrations of from 3 X 107% M to 1078 M caused an increase in the ampli-
tude of the spontaneous contractions instead of the usual decrease (Fig. 1B). Higher
concentrations of noradrenaline in the presence of ergometrine caused the usual
inhibition, with a small shift to the right of the concentration—effect curve, but withno
change in the maximum effect obtainable (Fig. 1B). Similar results were obtained with
dopamine as the agonist, with which ergometrine was less effective in reversing the
inhibitory action of low concentrations, but caused a greater shift to the right of the
concentration—effect curve. Ergometrine in concentrations greater than 10~° M had
a variable, but generally inhibitory, action on rhythmic activity.

One possible explanation of our observation on the rabbit jejunum is that ergo-
metrine uncovers an excitatory action of noradrenaline, mediated through different
receptors, perhaps also sympathomimetic. The mechanism of action of ergometrine
on the vas deferens could possibly be similar to that suggested by Barnett, Greenhouse
& Taber (1968) for other compounds on the rat vas deferens.
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F1G. 1A. Cumulative concentration—effect curves for (—)-noradrenaline on the isolated guinea-pig
vas deferens. (O—O control curve. In the presence of 2 X 10-° M ergometrine maleate, @—@,
there was a large increase in the maximum response.

B. Concentration—effect curves for (—)-noradrenaline on the isolated rabbit jejunum. O—O

control curve. In the presence of 2 X 107*M ergometrine maleate, @—@, there was a reversal
of the effect of low concentrations of noradrenaline.
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