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The volume of cervical mucus produced in the ewe appears to be controlled by
the circulating levels of oestrogen (Vickery & Bennett, 1968), and is greatest
during pro-oestrus and oestrus (Grant, 1934). The volume produced is of the
order of 20 ml (Restall, 1967) and in spayed ewes is a linear function of the
quantity of exogenous oestrogen (Lindsay & Francis, 1968).

It seems, therefore, that the disturbance in the pattern of oestrogen pro-
duction in the ewe in which oestrus is controlled with progestagen-impregnated
sponges (Smith & Robinson, 1970) may be reflected in the production of
cervical mucus and that this could account for the changed pattern of transport
of spermatozoa following progestagen treatment (Quinlivan & Robinson, 1967,
1969).

Forty-five Merino ewes, aged 5 years, randomized into three progestagen-
dose-level groups of fifteen ewes each were used for estimates of the duration
of oestrus. Of these, thirty (ten from each group) were used for estimates of
production of mucus. The fifteen ewes from which mucus was not collected
served as untreated controls and were observed for the duration of oestrus at the
second heat period following cessation of treatment, when mucus was collected
from ten.

The progestagen was Cronolone (Searle) administered for 14 days in intra-
vaginal sponges (Robinson, 1965) containing 10, 30 and 90 mg of steroid.

Mucus was collected as described by Lindsay & Francis (1968) using two

cylindrical cotton wool swabs (Dental Rolls No. 3, 35 mm  12 mm diameter,
Johnson and Johnson) joined by nylon thread 80 cm in length and weighed
inside suitably identified plastic vials. The swabs were inserted into the anterior
vagina and were removed after 1 hr, returned to their respective vials and the
weight of cervical mucus estimated by difference. Mucus was collected at
intervals of 6 hr commencing 6 hr or 16i days after sponge withdrawal for the
progestagen-treated and untreated ewes respectively. This procedure was con¬
tinued until 30 to 36 hr after the onset of oestrus.

Eighteen aproned rams, fitted with harnesses and crayons and divided into
three groups of six rams each, were used to detect the first oestrus (progestagen
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treatment) and nine rams, divided into three groups of three, to detect the
second oestrus (untreated). Each group had a different crayon colour and was
used for a period of 6 hr. Ewes in oestrus were recorded at the times of collection
of mucus, and crayon marks were removed by washing with a detergent solu¬
tion every 18 hr. Observations were continued until 12 hr had elapsed without
any ewe being marked.

The time of onset of oestrus was taken as the mid-point between observations,
and the end of oestrus as 3 hr before the last recorded mating. Those ewes
marked once only were considered to be in oestrus for 3 hr.
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Time of sampling relative to onset of oestrus (hr)

Text-fig. 1. Production of cervical mucus in progestagen-treated (-) and untreated
(-) ewes. Treatment  time interaction;  < 0-001.

Thirty-four of the forty-five ewes in the treatment groups and fourteen of
the fifteen ewes in the untreated group were in oestrus. Of the forty ewes

sampled for cervical mucus, thirty-two exhibited oestrus.
The mean weight of mucus during the period of 30 hr before to 30 hr after

the onset of oestrus was 14-0 g with no difference between treated and non-
treated ewes. There was a curve ofproduction with a peak spanning 12 hr either
side of the time of onset of oestrus (P< 0-001).

There was a highly significant interaction between treatment and time of
sampling {P< 0-001). The production of mucus by the untreated ewes was less
than that of the treated animals during pro-oestrus and was greater during
oestrus (Text-fig. 1).

The mean weight of mucus produced by each progestagen-treated ewe up to
78 hr after the withdrawal of sponges was 14-5 g. While there was no overall
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effect of dose of progestagen, there was a highly significant interaction between
time and dose of progestagen. Maximum production of mucus occurred earlier
after administration of low compared to high doses.

The mean time to the onset of oestrus increased from 37 to 50 to 62 hr with
increased doses of progestagen (P<0-001), and the mean duration of oestrus
was longer in the untreated than in the treated ewes (12-6 versus 8-5 hr; 0-05<
P<0-10).

The pattern of production of mucus in the normal (untreated) ewes parallels
that of the appearance of oestrogen in the ovarian vein blood (Smith &
Robinson, 1970) and the release of anterior pituitary fsh (Robertson & Rakha,
1966). It is reasonable, therefore, to postulate that the characteristic changes in
the flow of cervical mucus are under the control of oestrogen and that this,
in turn, is governed by the release of pituitary fsh. This postulate helps to ex¬

plain some of the phenomena associated with artificial control of oestrus and
ovulation.

In the ewe, in which oestrus is artificially controlled, the duration is shorter
than normal, the peak rate of production of cervical mucus is less (although
the total amount produced is the same) and the peak occurs just before rather
than after the onset of oestrus. These factors suggest a slightly abnormal
endocrinological and physiological environment at the time of oestrus.

Changes in the rate of flow of cervical mucus are accompanied by changes in
rheological qualities (Tampion & Gibbons, 1962). Minimum viscosity is co¬

incident with maximum production, and Moghissi (1966) and Gibbons &
Mattner (1966) have shown that such mucus assists in the migration of sperma¬
tozoa and the build-up of a cervical reservoir of spermatozoa. The pattern of
production of cervical mucus can therefore be expected to affect the transport
of spermatozoa. Untreated ewes have apparently optimum conditions for the
transport of spermatozoa from the time of onset of oestrus until about 12 to
18 hr later while in treated ewes, these conditions deteriorate soon after the com¬
mencement of oestrus. These facts could be involved in the altered pattern of
transport and survival of spermatozoa described by Quinlivan & Robinson
(1967, 1969) in progestagen-treated ewes.
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