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Summary. Progesterone, total oestrogens (mainly conjugated and unconjugated oestrone), prolactin and placental lactogen have been determined during late pregnancy in the
peripheral plasma of intact or hypophysectomized ewes after destruction of the foetal
pituitary. During the prolongation of gestation due to the removal of the foetal hypophysis,
progesterone and placental lactogen remained at a high level, while total oestrogens and
prolactin maintained a low concentration. When the foetus was perfused for 2 days with
dexamethasone, the induced lambing was preceded by a fall in progesterone concentrations followed by a decrease in placental lactogen ; at the same time, an abrupt increase in
oestrogens and prolactin was observed.

In the ewe, the foetal pituitary adrenal axis controls the time of parturition by
the secretion of cortisol (Liggins et al., 1967 ; Liggins, 1968). This effect can be mimicked by infusion into the foetus of dexamethasone or cortisol (Liggins, 1968). Furthermore, at the end of pregnancy a dexamethasone administration to the mother induces
lambing (Bosc, 1970). This latter procedure momentarily inhibits cortisol secretion
by the foetal adrenals and then stimulates it (Bosc and Fèvre, 1974). If the foetus has
been hypophysectomized however, administration of cortisol to the mother does not
induce delivery (Bosc, 1972) while perfusion into the foetus results in the birth of the
lamb (Kendall et al., 1977). In order to compare the two groups of experiments we
report the variations of concentrations of progesterone and oestrogens in maternal
plasma obtained with a dexamethasone perfusion into hypophysectomized foetus
having an intact or a hypophysectomized mother. In this study, the concentrations of
prolactin and of placental lactogenic hormone were also determined.

Material and Methods.
Animals : Seven multiparous ewes of the Ile-de-France breed were used in this
study. They were mated during oestrus season with rams of the same breed (day of
mating day 0 of pregnancy). At about day 120 of pregnancy, the foetal pituitary
gland was destroyed under general anaesthesia as previously described (Bosc, 1972 ;
Bosc and Fèvre, 1975). At the same time, the maternal hypophysis was removed by
the parapharyngeal route in 2 animals (Denamur and Martinet, 1961) ; these 2 ewes
were then placed in a hot room (about 25 °
C).
At about the beginning of the lambing period of the control sheep (between days
143 and 151 under our conditions) a catheter (polyethyl6ne-Biotrol) was inserted
into a foetal cotyledonary vein (table 1). Just after surgery, the animals were put into a
cage (150 x 60 cm) and the free end of the catheter was then connected to a syringe
on a perfusion pump. The perfusion was started just after recovery. A heparinized solution of sterile physiological saline was then perfused (0.4 ml/h) over 2 days. In 5 cases,
dexamethasone phosphate (Intervet) was added (0.10 or 0.09 mg/ml) ; the total dose
perfused was calculated at the end of the treatment (see table 1).
=

Assessment of

hypophysectomy : Hypophysectomy was assessed after delivery and/or

at slaughter by examination of the brain. The plasma level of prolactinwas determined
in the live lambs, a level around the assay sensitivity indicating the absence of pituitary tissue.

Sampling : Maternal blood was drawn by jugular venepuncture into heparinized
(5 ml), starting before surgery and ending, after perfusion, at lambing or at
slaughter. Sampling frequencies are shown on the figures. The blood was immediately centrifuged and the plasma divided into aliquots and stored at -15 °C until
analysis.
tubes

Hormone assays : The steroids were assayed by radioimmunoassay. Progesterone
determined according to Palmer and Jousset (1975) with the following steps :
plasma extraction (0,5 ml) with hexane (5 ml) ; after evaporation, addition of a phosphate-buffered solution containing tritiated progesterone and a specific antiserum
(Yenikoye, 1977) then separation of the free and bound fractions by double antibody
precipitation and counting. Under these conditions, the sensitivity of the assay was
0.3 ng/ml. The conjugated and unconjugated oestrogens were determined according
to Palmer and Terqui (1977) and Terqui (1978). The plasma (0.5 ml) was incubated
overnight at 40 °C with a solution of Helix Pomatia hepatopancreatic juice secretion
IBF-France) ; in these conditions, the recovery after hydrolysis is 80-90 p. 100 (Terqui,
1978). The hydrolized solution was diluted and extracted with cyclohexane-ethylacetate (1/1 by vol). An antiserum raised against oestrone-17-hydrazone BSA was
used before the separation of the free and bound fractions and counting. This antiserum
cross-reacted with oestrone (100 p. 100) but also with oestradiol-17P (39 p. 100) and
oestradiol-17« (26 p. 100) ; as oestrone (conjugated and unconjugated) represents
most of the oestrogens (at least 80-90 p. 100) during late pregnancy in sheep (Terqui,
1978), the results were expressed in oestrone equivalents.
was

Ovine prolactin was examined by radioimmunoassay (Kann, 1971) ; sensitivity
0.3 ng/ml (standard NIH PS6). Ovine placental lactogen (OPL) was determined
a
by radioreceptor assay (Djiane and Kann, 1975) using membranes prepared from
rabbit mammary glands which were previously desaturated by removing the endogenous hormone in vivo (Durand and Djiane, 1977). This procedure is specific for
hormones having a lactogenic activity and therefore the level of OPL was obtained by
subtracting the prolactin value from the total lactogenic activity of the plasma ; the
sensitivity of the assay under these conditions was 20 ng/mi of ovine prolactin equivalent.
was

Results.
The destruction of foetal pituitaries was complete in all cases as was the removal
of those of the 2 operated mothers (ewes 6 and 7). This was confirmed by the plasma
level of prolactin (
G 1 ng/mi) in 4 foetuses (foetuses of ewes 1, 2, 3, 4) and in the 2 hypo-

physectomized

ewes.

Details of the timing of the experiment are presented on table 1. The 2 animals
(ewes 1 and 2) with foetuses perfused with physiological saline, did not lamb they
carried the foetuses alive until the time of slaughter at day 152 of pregnancy. In contrast,

perfusion of about 2 mg of dexamethasone was followed by parturition after a mean
time of 55 hrs (range 52-61 hrs) after the start of treatment (ewes 3, 4 and 5). Two lambs
were alive at birth (ewes 3, 4) ; the another (ewe 5), found dead, was probably alive
before delivery. This was supported by its general appearance and the separate
expulsion of the placenta ; it did not survive probably because it was unable to breathe
due to the destruction of a part of the brain as a consequence of surgery.

Lambing occurred 60 hrs after the start of perfusion of dexamethasone for 1 of
the 2 hypophysectomized ewes (ewe 6) ; the other (ewe 7) was found dead 1 h 30 after
examination ; its lamb was not engaged in the cervival canal and should have been
alive at the death of its mother.
The hormonal profiles of 6 ewes are presented in figures 1, 2, 3. With perfusion
of physiological saline (fig. 1) the plasma progesterone concentrations remained
above 5 ng/mi ; an increase was seen at the time of the second surgical intervention.
The level of OPL followed a variation similar to progesterone. The oestrogens (unconjugated and conjugated oestrone essentially) showed no marked changes except a
short increase during the perfusion period in 1 animal (ewe 1).
By comparison, after the beginning of dexamethasone perfusion, the progesterone fells rapidly to a very low level at the time of birth ; this decrease was also preceded by a transient increase which corresponded to the insertion of the perfusion
catheter. The OPL concentrations followed a pattern similar to that for progesterone
but their decrease occurred later. The levels of oestrone showed a dramatic increase
above 10 ng/ml after the start of the corticosteroid treatment and declined after
lambing (fig. 2 and 3). After the removal of the maternal pituitary there was no
detectable prolactin (fig. 3) whereas in the intact mother there was a peak of this
hormone at the time of expulsion of the lamb (fig. 2).
Table II gives the variations of the mean concentrations of progesterone total oestrogens and OPL from the time of removal of the foetal or maternal pituitaries to the time
of perfusion. As the number of animals was low, especially in the case of maternal

hypophysectomy, these values should be considered as indicative. However it seemed
that after removal of the pituitary of the mother, the levels of total oestrogens were
lower and those of OPL higher than those of the intact ewes.

Discussion.

Hypophysectomy of the foetus
et

in

leads to

prolongation

of gestation in

sheep (Liggins

al., 1967). The present study confirms this by the maternal plasma concentrations
progesterone (Bosc and Fèvre, 1975) and in cestrone or total oestrogens (Kendall

at., 1977) which remained at the levels observed during the pre-partum time. The
results also show that a dexamethasone perfusion over 2 days into a hypophysectomized foetus resulted in delivery of the lamb which was preceded by a fall in plasma
progesterone and a large increase in oestrogens ; these hormonal changes were
similar to that occurring before natural lambing which has often been described
(Bedford et al., 1972 ; Thorburn et al., 1972 ; Liggins et al., 1973).
These data agree with earlier reports (Flint et al., 1975 ; Kendall et al., 1977) and
with infusion experiments using adrenocorticotropin (Kendall, et al., 1977 ; Jones
et

are not known. These results suggest that the fcetal pitutiary is not
involved in its secretion. However the OPL plasma levels seem to increase after the
removal of the maternal hypophysis (table 2). In the same way, the suppression of
prolactin release by giving bromoergocryptine to intact pregnant ewes enhances OPL
concentrations in the placenta (Martal and Lacroix, 1978). These facts may suggest
some relationship between the production of the two lactogenic hormones.
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Résumé. Les variations des concentrations de la progestérone, des oestrogènes totaux,
de la prolactine et de l’hormone placentaire lactogène ont été déterminées dans cette étude,
e jour de la gestation, la brebis étant
après hypophysectomie du foetus pratiquée vers le 120
normale ou elle-même hypophysectomisée. L’effet d’une perfusion du foetus par la dexaméthasone a été aussi étudiée. L’hypophysectomie du foetus chez la Brebis entraîne la prolongation de la gestation et, dans ces conditions, les concentrations de progestérone et
d’oestrogènes, d’une part, de prolactine et d’hormone placentaire lactogène (OPL), d’autre
part, ne sont pas affectées ; la progestérone et l’OPL restent à des niveaux élevés alors que
les oestrogènes ou la prolactine, ont des taux faibles. Lorsque le f&oelig;tus hypophysectomisé est
perfusé pendant deux jours avec une solution contenant de la dexaméthasone (environ
2 mg), l’agnelage est provoqué ; il est précédé par la baisse du taux de la progestérone et,
ensuite, par celle de l’OPL alors que les taux de l’oestrone, puis de la prolactine, subissent
une augmentation brutale.
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