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Adrenergic receptors in the ruminal wall of sheep

Sir,—Ruminants suffering from infectious diseases often show a reduction in
rumen motility, especially during the fever period. This effect can also be
observed after injection of infusion fluids contaminated with pyrogens, or
purified lipopolysaccharide from Gram-negative bacteria (Miert, 1966). We
considered the possibility that the reduction in rumen motility after an injection
with lipopolysaccharide is the result of sympathetic stimulation or adrenaline
release (Miert, 1968). This led to a study of the adrenergic receptor in the rumen.

We know from the literature (summarized by Habel, 1956), that in the
unanaesthetized ruminant with intact vagi, adrenaline inhibits rumen motility.
In unanaesthetized vagotomized sheep it caused a single slow contraction of
reticulum, rumen and abomasum. An intravenous injection of adrenaline in
the anaesthetized goat results also in a contraction of the rumen.

Adrenaline on isolated strips of ruminal wall inhibited or stimulated the
contractions (Dussardier & Navarro, 1953; Sanford, 1958). Duncan (1954)
noted that the most characteristic effect of adrenaline on strips from the rumen
abomasum and omasum of sheep was brief inhibition followed by contractions.
With low doses, inhibition was the main effect, with high doscs cnly strong
contractions were observed. Dussardier & Navarro (1953) gave particular
attention to the effects of adrenaline on strips of the abomasum. They noted
that contractions from adrenaline could not be suppressed by atropine in con-
centrations which were sufficiently high to antagonize the action of acetylcholine.
The adrenergic blocking agent 883F [2-(diethylaminomethyl)-1,4-benzodioxan],
however, inhibited the motor effect of adrenaline.

For our experiments, strips of 7 > 2 cm were taken from the dorsal ruminal
sac of sheep, immediately after slaughtering. These were transported in cooled
Tyrode solution. In the laboratory, the serosa and mucosa layers were removed
and the muscular layer placed in a bath with 50 ml of Tyrode solution without
glucose, at 37° and aerated with an oxygen 95% and carbon dioxide 5%{ mixture.
Recordings of the contractions were made isotonically on a kymograph
(Stiicklin, 1951). For specific a-receptor stimulation we chose oxymetazoline
hydrochloride (Mujic & Rossum, 1965 ; Rossum & Mujic, 1965), and for specific
B-stimulation we used isoprenaline hydrochloride, both at a concentration in the
bath fluid of 0-2 ug/ml. Other agents were adrenaline hydrochloride (0-2 u.g/
ml), dibenamine hydrochloride (2 ug/ml), pronethalol hydrochloride (8 pg/ml)
and Du 21445 [1-isopropyl-amino-3-(2-methylthiophenoxy)-propanol-2], also a
strong fS-blocking agent (2-4 ug/ml). The time intervals between the drug
administration was usually about 3040 min. After each response the bath fluid
was renewed several times.
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Results. Only about 109 of all strips showed spontaneous activity after a
short incubation time, which subsided in a few hours as the experiment pro-
gressed. The activity usually consisted of monophasic contractions occurring
8 to 10 times/min.

Isoprenaline always gave a reduction in tension and very often a decrease of
amplitude. This effect could be blocked by pronethalol, but not by dibenamine.
Oxymetazoline caused always a sharp rise in tone, sometimes with a reduction of
the amplitude. This effect could be blocked by dibenamine, but not by pro-
nethalol. Some strips reacted with a strong contraction, others with a relaxation
after exposure to adrenaline. The rise in tone could be blocked by dibenamine;
thereafter, a second dose of adrenaline gave a relaxation, which in turn could be
blocked by pronethalol. Strips which reacted first with a relaxation, gave a
contraction to a second dose of adrenaline after pronethalol. Dibenamine
added next, blocked this type of reaction. After Du 21445, oxymetazoline still
gave a contraction, while the effect of isoprenaline was completely inhibited.

From these results, we conclude, that in ruminal smooth muscle preparations,
there exist «-stimulatory and B-inhibitory receptors.

It is of interest that in the gastrointestinal tract of most species, both a- and
,B-receptor stimulation results in inhibition of contractions ((Ahlquist & Levy,
1959; Bucknell & Whitney, 1964; Rossum & Mujic, 1965; Takagi, Osada &
others, 1967). Some exceptions, where motor effects of adrenaline were
observed, have been listed by Dussardier & Navarro (1953) and recently by
Christensen & Daniel (1968). In the ruminal wall, apparently the stimulation
of a-receptors characteristically gives contraction.
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