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the mesotubarium responded to a lower concentration of the drug than did the longitudinal and
circular muscles. The contraction pattern of the mesotubarium induced by norepinephrine was also
different from those of the longitudinal and circular muscles.

The minimum effective norepinephrine concentration producing contraction of the mesotubarium
was 1078 M for 5 samples and 5 x 108 m for a sixth sample: the amplitude of the contractions slightly
increased and the duration became longer with the higher concentrations. For the oviductal longi-
tudinal and circular muscles, the minimum effective concentration of norepinephrine was 5 x 1078 M
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Text-fig.5. Contractile response of the rabbit mesotubarium to electrical stimulation (a) and the relationship

between stimulation frequency and amplitude of the response (b). Each point shows the mean + s.e.m. of at
least 4 observations.

A
P =
[l Ha |7
. [ ' ° o
Phentolamine 3 x 10~%m
\__(L -
] -
° [} 1
Phenoxybenzamine 10~ 5m
o

ﬁ

H L

. ° I . ) -
5 min

Propranolol 10~ °m

Text-fig. 6. Effects of phentolamine, phenoxybenzamine and propranolol on the contractile responses of
rabbit mesotubarium to electrical stimulation. The solid circles (@) indicate the stimulation with a pulse of 1
msec duration (30 Hz and 100 V for 10 sec) and the open circles (O) indicate the stimulation with a pulse of
10 msec duration (30 Hz and 100 V for 10 sec). Note the appearance of contractions, independent of stimu-
lation, after application of the a-blockers.
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for 2 samples, 10~7 M for 3 samples and 3 x 10~% M for the sixth; both amplitude and duration of the
phasic contraction increased with increasing drug concentration. Also, in most cases, there was a
superimposed high-frequency phasic contraction. The contractile responses of the mesotubarium to
5 x 1078 to 10~° M norepinephrine were completely blocked 30 min after application of either 3 x 10~
M-phentolamine or 10~ M-phenoxybenzamine (Text-fig. 4).

Concentrations of isoproterenol of more than 10-8 M diminished the spontaneous contractions of
the mesotubarium, but there was no decrease in basal muscle tone with concentrations of 1078 to
1073 M. Slight relaxation of the mesotubarium was sometimes produced by 10~* M-isoproterenol and
this response was blocked by pretreatment with 10~° M-propranolol (Text-fig. 4).

Contractile responses to electrical stimulation were produced in all preparations of mesotubarium.
As shown in Text-fig. 5, the amplitude of the contractile response increased with the increase of stimu-
lation frequency up to 30 Hz where the maximum contraction was obtained. The amplitude of the
contractile response to electrical stimulation of 1 msec, 30 Hz and 100 V for 10 sec was markedly
diminished by pretreatment with 3 x 10~ M-phentolamine or 10~° M-phenoxybenzamine (Text-fig. 6),
but the response to electrical stimulation of 10 msec, 30 Hz and 100 V for 10 sec was not affected
by this pretreatment.

Discussion

Halbert & Conrad (1975) have demonstrated various patterns of spontaneous contractile activity of
the mesotubarium superius of the rabbit oviduct in virre in various hormonal conditions. In the
present study, also with rabbit mesotubarium, we observed various patterns of spontaneous contrac-
tion even though all the samples were from oestrous animals. Although Halbert & Conrad (1975)
state that the mesotubarium has a geometrically simple structure which facilitates analysis of its con-
tractile activity, this is true only of the part near its free margin which runs along the isthmic portion of
the oviduct. In the other parts, for instance those surrounded by the major arch of the ampulla, the
direction of muscle fibres is not always parallel, and many fibres traverse the major bundle (PI. 1, Fig.
1). The diversity of the spontaneous contractile activity of the mesotubarium seems to be at least
partly due to the mixing of muscle fibres in different directions.

Brundin, Fredricsson, Norberg & Swedin (1969) have briefly reported the presence of adrenergic
innervation in rat mesotubarium. The influence of the broad ligament on the contractile activity of the
oviduct has been indicated by Gimeno ez al. (1974) who studied isolated guinea-pig organs. It is diffi-
cult to distinguish and separate the mesotubarium and mesosalpinx in guinea-pigs because of the
coiled shape of the oviduct. In the rabbit, however, two thin layers of smooth muscle can be clearly
seen on both sides of the oviduct ; one is the mesosalpinx attached to the body wall and the other is the
mesotubarium superius with its free margin floating in the body cavity and the influences of the meso-
salpinx and the mesotubarium on the contraction of the oviduct and ovum transport may be different.
This was why we first studied the pharmacological responses of the mesotubarium.

The adrenergic innervation of the mesotubarium in rabbits appeared to be essentially similar to
that of the oviduct, as reported by Brundin & Wirsen (1964), Rosengren & Sjoberg (1968) and Takeda
& Doteuchi (1976), in that most of the fluorescent nerve fibres run along the smooth muscle cells,
although some are distributed to the blood vessels, and that the number of adrenergic nerves was
much greater in the circular muscle layer than in the mesotubarium. In rats (Brundin ez al., 1969) and
guinea-pigs (unpublished observations), however, the number of nerves with catecholamine fluores-
cence in the circular muscle is less than that in the mesotubarium. Johns & Paton (1976) interpreted
the higher sensitivity of the longitudinal than of the circular muscle layer to norepinephrine in the
ampulla of the rabbit as being due to a greater concentration of adrenergic nerves in the latter, but we
found no difference in the sensitivity of these muscle layers of the isthmus, despite the greater inner-
vation of the circular muscle layer. Futhermore, the difference in the sensitivity of the circular muscle
and the mesotubarium cannot be explained by the hypothesis of Johns & Paton (1976). Qualitative
and quantitative similarity have been shown in the response to a-adrenoreceptor stimulation with
phenylephrine in the isthmus and the ampulla of rabbit oviduct (Levy & Lindner, 1972), though the
adrenergic nerves in the ampulla are few and almost exclusively found in perivascular areas (Brundin
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& Wirsen, 1964). One of the characteristic patterns of the mesotubarium response to norepinephrine
was abrupt termination of tonic contractions in the presence of the agonist in the bath fluid. The
reason is not clear at the present time ; we do not consider that it can be fully explained by inactivation
of the drug by uptake into the nerves or by enzymic degradation in the tissue, as the amount of
norepinephrine in the bath fluid (30 ml) should have been adequate for the amount of tissue used
(5-7 mg wet weight).

The contractile response of the mesotubarium to norepinephrine was completely blocked by
phenoxybenzamine and phentolamine, but was not reversed to give relaxation as reported for the
human oviduct (Nakanishi, Wansbrough & Wood, 1967). This suggests that in rabbit mesotubarium
the B-adrenoreceptor activity to relax the muscle is not as high as that in the human oviduct. Our
results with isoproterenol support this; a high concentration of isoproterenol was required to relax
the mesotubarium, while relatively low concentrations diminished the spontaneous contractile
activity. Similar results were also obtained in experiments with rabbit mesotubarium in vive (Doteuchi,
Otani & Takeda, 1976).

Maximum contraction occurs with electrical stimulation at a frequency of 16-20 Hz in longitu-
dinal and circular muscles of rabbit oviduct (Johns & Paton, 1975) and at 25 Hz in the mesotubarium
(Meiss, 1975). We obtained similar results in the present study. Phentolamine or phenoxybenzamine
almost completely blocked contractions produced by electrical stimulation with a 1-msec pulse
duration but did not affect the response to stimulation with a pulse of longer duration. These findings
suggest that the contractile response of the mesotubarium to electrical stimulation with 1-msec pulses
is due to norepinephrine released from adrenergic nerve terminals acting on the a-adrenoreceptor
which is predominant in this preparation, as similarly demonstrated for the oviduct (Paton, 1976).
B-Adrenoreceptor activity in the mesotubarium is considered to be less important in the contractile
response or in maintaining the tonus of the muscles since the response to electrical stimulation was not
affected by the B-blocker propranolol.
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