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The nature of the inhibition of the rat uterus by relaxin

Sir,—Wigqvist (1959) presented evidence that the inhibitory action of relaxin
on the spontaneous contractions of the isolated uterus of the rat was not blocked
either by phentolamine or by dihydroergotamine in concentrations which blocked
the inhibition of the these contractions by adrenaline. He suggested that relaxin
acted otherwise than by the adrenergic mechanism suggested by Miller & Murray
(1959). However, a fuller investigation of these actions by Rudzik & Miller
(1962a, b) added weight to their original contention that the mechanism was
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Fig. 1. Effects of pronethalol and dihydroergotamine on inhibitory actions of
adrenaline. Isotonic contractions of the electrically stimulated rat uterus, At
ADR 5 x 107? (-)-adrenaline, at DHE 5 x 10-7 dihydroergotamine and at PRON
5 x 107 pronethalol were added to the bath. The drugs were washed out at W.
Isotonic contractions of the electrically stimulated rat colon. Legend as for uterus
except for ADR, where 5 X 10~ (-)-adrenaline was added to the bath.

adrenergic. The blocking drugs used by both groups, dihydroergotamine and
phentolamine caused adrenergic block at a-receptors, but are now recognised to
lack specificity (Ahlquist & Levy, 1961 ; Birmingham & Wilson, 1963). Also,
the action of adrenaline on the rat uterus is known to be almost entirely at
B-receptors (Levy & Tozzi, 1963 ; Levy, 1964). With the advent of a B-receptor
blocking agent of high specificity, pronethalol (nethalide) (Black & Stephenson,
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1962), the opportunity arose to investigate its action on the inhibition of the
electrically stimulated rat uterus by adrenaline and by relaxin.

Isolated uterine horns from adult albino rats weighing 140 to 180 g were
suspended at 37° in 75 ml Krebs solution gassed with 959, oxygen and 5%; carbon
dioxide. The preparation was mounted in a Perspex channel between two parallel
platinum wires arranged along the length of the muscle. This allows electrical
stimulation of the preparation in the way described for the guinea-pig vas
deferens by Birmingham & Wilson (1963). The distance between the platinum
wires was 4 mm so that the uterus could move unimpeded within the channel.
The preparation was stimulated electrically with square wave impulses of 0-3
msec duration, 120 V at a frequency of 25 sec, for 10 sec every 2 min. No
consideration will be given here to the identity of the structures which are being
stimulated in the preparation, but preliminary experiments indicate that these are
neuronal and cholinergic in nature. The contractions caused by the stimulation
were recorded isotonically on a smoked drum with a frontal writing lever. The
load on the preparation was 1g.
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Fi1G. 2. Effects of pronethalol and dihydroergotamine on the inhibitory actions of
adrenaline and relaxin on isotonic contractions of the electrically stimulated rat
uterus. The two preparations were from the same animal and set up in identical
conditions. (A) At ADR 2 x 10-8 (-)-adrenaline, at DHE 10~¢ dihydroergotamine
and at PRON. 10-% pronethalol were added to the bath. The drugs were washed
out lz;t W. (B) Legend as for 2 (A) except that at REL 5 x 107 relaxin was added to
the bath.

Experiments were also made with 3 ¢cm lengths of rat colon prepared in the
same way as for the uterus and stimulated electrically using the same parameters
of stimulation. Drugs used were (-)-adrenaline bitartrate, dihydroergotamine
methanesulphonate, pronethalol hydrochloride, and relaxin (Releasin). Except
for relaxin the concentrations of drugs are expressed in terms of final bath
concentration of the base. The concentration of relaxin is in terms of w/v of
Warner-Chilcott Relaxin Standard.

Fig. 1 shows the inhibition of contractions of the rat uterus and colon by
adrenaline. In the uterus the inhibition is seen to be reversed by pronethalol
(5 x 1077 but not by dihydroergotamine (5 X 10-7). This concentration of
dihydroergotamine does, however, reverse the inhibition by adrenaline of the
contractions of the rat colon. Similar results were obtained when the agonist-
antagonist sequence was reversed, so that the antagonists were given 5 min before
the adrenaline. The interpretations from these experiments, that adrenaline acts

263



LETTERS TO THE EDITOR, J. Pharm. Pharmacol., 1965, 17, 264

at B-receptors in the rat uterus, are in agreement with the conclusions drawn by
Levy & Tozzi (1963). When the antagonists were tested in the same way on the
uterus against relaxin (Fig. 2), the inhibition caused by relaxin was not affected,
whereas on a second horn from the same rat the action of adrenaline was
reversed. Exposure of the uterus to pronethalol 10-% for 5 min blocked the
inhibition by adrenaline, but not that of relaxin. Contractions of the colon were
not inhibited by concentrations of relaxin up to 5 X 1078,

These experiments do not support the hypothesis that relaxin inhibits
contractions of the rat uterus by releasing adrenaline.

Department of Pharmacology, GAVIN PATERSON
King’s College,

Strand, London, W.C.2.

March 4, 1965
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