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BENJAMINSEN, EDVARD: Effect of prolactin suppression on the
ovarian activity in the lactating sow. Acta vet. scand. 1981, 22, 189—
197. — The effect of prolactin suppression during lactation was
studied in 6 sows nursing 5—10 piglets. In order to inhibit prolactin
secretion a dopamin agonist (bromocriptine, Parlodel® “Sandoz”)
was ’?iven per os from about 4 weeks after 1parturition until weaning
9—17 days later. Plasma prolactin and plasma progesterone were
determined by radioimmunoassays. In all animals plasma prolactin
was suppressed during the bromocriptine treatment. Two sows re-
sumed ovarian activity during treatment as indicated by elevated

lasma progesterone, probably as a result of the low plasma prolactin
evels. The results suggest that the elevated plasma prolactin levels
during lactation is one of the factors responsible for lactational
anoestrus in the sow.
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In the sow ovarian activity is inhibited during lactation. Fol-
licular growth is suppressed, corpora lutea are absent (Crighton
& Lamming 1969), and plasma progesterone and plasma oestro-
gen levels stay low (Ash & Heap 1975, Baldwin & Stabenfeldt
1975).

The underlying mechanism is not fully understood. Pituitary
FSH levels are equal to those found before oestrus, while pitui-
tary LH content is low (Crighton & Lamming). The plasma con-
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centrations of LH are also low during lactation and the pulsatile
LH secretion is absent (Parvizi et al. 1976). Ovariectomy during
lactation or just prior to parturition (day 112) does not lead to
increased pituitary LH or plasma LH concentrations, as when
performed earlier in pregnancy or during the oestrous cycle
(Crighton & Lamming, Parvizi et al.). This indicates the presence
of a gonadotrophin inhibitory factor of extraovarian origin
during lactation.

Prolactin seems to be involved in suppression of ovarian
activity during lactation in several mammalian species (McNeilly
1980). It is well established that lactating sows have high plasma
prolactin levels (Landeghem & Wiel 1978, Bevers et al. 1978),
but the significance of this in regard to reproductive function
is not fully known.

In the present work prolactin secretion was suppressed in
lactating sows by means of a dopamin agonist, and the effect of
this treatment on the ovarian function was studied.

MATERIALS AND METHODS

Six lactating sows of the Norwegian landrace breed were
used. The sows were nursing 5—10 piglets. In order to inhibit
prolactin release a dopamin agonist (bromocriptine, Parlodel®
“Sandoz”) was given per os from about 4 weeks (25 or 29
days) after parturition until weaning. On the first day, each sow
received 10 mg bromocriptine in the morning and the same
amount in the afternoon (concomitant with feeding). Later the
dosage was reduced to 7.5 mg bromocriptine twice a day. The
sows were weaned 34—45 days after farrowing.

By puncturing the jugular vein the sows were blood sampled,
usually twice a week, during the lactation and in the post wean-
ing period. The method used for blood sampling has been found
not to affect plasma prolactin levels to any noticeable extent
(Benjaminsen 1981).

Plasma prolactin was determined by a RIA developed by
Landeghem & Wiel (1978) with the modifications described by
Benjaminsen. Ovarian function was recorded by plasma proges-
terone determinations. The RIA used has been described pre-
viously (Benjaminsen & Karlberg 1981). The occurrence of
oestrous symptoms and signs of reduced milk production during
treatment were recorded by the stockman.
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RESULTS
In all of the animals plasma prolactin decreased during
bromocriptine treatment to values typical for the post weaning
period. In one sow (No. 1238, Fig. 1) the prolactin values, after
an initial fall, increased considerably during treatment. In this
sow, and also probably in sows Nos. 1173 and 1206 (Fig. 2), a
second decrease in prolactin values was observed after weaning.
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Figure 1. Plasma prolactin (e------- o) and plasma progesterone

(a A) during lactation and after weaning in 2 sows treated with
bromocriptine (BC). The progesterone profiles indicate that ovarian
activity was resumed during treatment. W: weaning, O: overt oestrus.



192

Progesterone,nm

E. Benjaminsen

ol/1

Progesterone, nmol/|

o o o [} [} [} o o (-} o [} o (-] [—)
r~ [7-) T2 < [ ] ™~ - r~ © w < (] ] -
L 2 2 3 1 2 2 - L 1 1 2 2 2 2 -
© ©
< [ ]
L N, ife
© 1
c o \‘ e
o [-] ~N \;
o~ S = - o — » .2
3 w|l T3 L
O et "N 3 o S— 5t
) o — o Lo~ 0 * 1o
....... S - N
......... .! (] o [ 3 lq
; > H Q o ..
?1_N - e ‘ o
Q 1% IO Y «fo»
[~ 9 > ISy I
........... o4 '; N
POSPRRTRTIIIILLM 1<
: FSe . s
> ot <
o - |
R © Q0 KJ « Lo
o - o l * -
K < . <
) X
L)
L] L L L] L | L} L v L] L L] L] L]
[—) (-] o () (-] (-] (-] (-] o (-] (-] (-]
o~ [} -} [7-} - (] ™ (=) (-} [7-) - [}
- - s - - ‘
|w/Bu ‘uijorjoayd lw/6u ‘uljdejoid
Progesterone, nmol/| Progesterone, nmol/|
© © © © ©o © o © © © © © © o
~ ©® 1D € » N e ~ 0o »v < ™M N e
L 2 ' 2 2 2 L - L 2 2 i i 2 i g <
© ©
| © eq ©
wn : ("]
e R )
o - H
- | ©© = - [ (-3
< - R
3 e 3 .
o e o 3— o :
(7)) nke ¢ (7)) - (=
R 17
/ Q <
33— Ll s | o
[3) ¢4 ™o )
o L o
@ veeser® ‘I : ]
............ . e -
L B N N
[ ] < <
: > \
: i <
\-.“30 e
. 4
d R K]
| | | | | L] L L] ¥ L]
o (-] (-] (-] (-] o (=)
N (-] (-} o - N ~N
- - . - ‘
|w/Bu "uijdejosd |w/Bu "utjdejoid
Figure 2. Plasma prolactin (e------- o) and plasma progesterone
(A———A) during lactation and after weaning in 4 sows treated with

bromocriptine (BC). None of the sows resumed ovarian activity during
treatment. W: weaning, O: overt oestrus.
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Two of the bromocriptine treated sows formed corpora lutea
during lactation, as indicated by elevated plasma progesterone
levels (Fig. 1). No oestrous symptoms, however, were observed
in connection with the ovulation probably having taken place.
The other 4 sows did not resume ovarian function during lacta-
tion (Fig. 2). Two of them (Nos. 2 and 1206) showed oestrus a
few days after weaning and formed corpora lutea, while 2 were
not observed in heat within 10 days after weaning. Sows Nos. 1, 2
and 1173 were slaughtered after the experimental period, and
the post mortem ovarian findings were in agreement with the
clinical recordings and the progesterone values.

Bromocriptine treated sows did not show any sign of discom-
fort during the treatment period. Reduced udder size or altera-
tions in suckling behavior, indicating decreased milk secretion,
were not observed. Piglets from treated sows had the same weight
6 weeks after birth as piglets from other litters in the same herd.

DISCUSSION

The plasma prolactin values found during lactation before
the bromocriptine treatment and after weaning are in concor-
dance with levels reported by Landeghem & Wiel (1978). In all
species tested bromocriptine is a potent suppressor of prolactin
secretion (Fliickiger 1978), and in women this effect is of great
therapeutical importance (Baird 1979). The dosage chosen in
the present investigation may have been somewhat low since
some elevated prolactin values were found during treatment.
Willemse et al. (1980) achieved prevention of the preparturient
rise of prolactin in gilts by giving 10 mg bromocriptine orally
every 6 hours. Our results indicate that the minimum dosage
for effective prolactin suppression in suckled sows probably is
about 10 mg twice a day.

In 2 of the bromocriptine treated sows the progesterone levels
suggest that ovulation, succeeded by a normal luteal phase, had
occurred during lactation. The resumption of the ovarian activity
in these sows was probably permitted by the low prolactin levels
(Fig. 1). In sow No. 1238 some high prolactin values were found
during treatment, but the initial drop seemed to have been suf-
ficient for the ovarian activity to be resumed. The high value
in this sow on day 37 after parturition might have been caused



194 E. Benjaminsen

by a preovulatory prolactin surge previously observed in cycling
gilts (Landeghem & Wiel 1977). The prolactin peak in the same
sow on day 58 (Fig. 1) and those in sow No. 1256 (Fig. 1) and
sow No. 2 (Fig. 2) on the day of oestrus were probably also
caused by preovulatory prolactin surges.

The mechanism by which prolactin could exert its inhibitory
effect on ovarian activity in the sow, has been the subject of
several studies. Veldhuis et al. (1980) showed that prolactin
inhibited progesterone production in porcine granulosa cells
from small, immature follicles. This indicates an inhibitory
effect of prolactin at the ovarian level. Other reports deal with
the possibility of an inhibitory effect at the hypothalamic/hypo-
physeal level. Low plasma LH levels during lactation have been
demonstrated (Parvizi et al. 1976), and reduction of plasma
prolactin, by removing the piglets temporarily was followed by
an increase in plasma LH (Wiel et al. 1978). Injection of GnRH
is reported to give a normal LH response (Wiel et al.) irrespec-
tive of plasma prolactin levels (Willemse et al. 1979). These
results suggest that prolactin may have a gonadotrophin inhibi-
tory effect at the hypothalamic level. In various species (rat,
sheep, man) prolactin seems to interfere with the gonadal steroid
feedback mechanism in the hypothalamus (McNeilly 1980). A
similar effect of prolactin could exist in the sow. Elsaesser &
Parvizi (1980) have recently reported a blockade of the LH sti-
mulatory oestrogen feedback mechanism in the lactating sow.

In sow No. 1256 the ovulation seemed to occur at the begin-
ning of the bromocriptine treatment (Fig. 1). This indicates that
mature follicles were present in this sow before treatment. Crigh-
ton & Lamming (1969) did not find follicles of preovulatory size
during lactation. However, Edquist et al. (1974) reported occa-
sional periods of elevated oestrogen levels in peripheral plasma
in some lactating sows. These oestrogen peaks were not accom-
panied by ovulation, but indicate that mature follicles may be
present in the ovaries of lactating sows.

In 4 of the bromocriptine treated sows ovarian activity was
not resumed during lactation, even though prolactin levels de-
creased to values comparable with those found in the post wean-
ing period (Fig. 2). This suggests that factors other than pro-
lactin are implicated in the lactational anoestrus in the sow. One
such factor could be the suckling stimulus.
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Since hyperprolactinaemia in lactation is dependent upon
the suckling stimulus, it is difficult to differentiate between
their relative effects. There is evidence that hyperprolactinaemia
is most important in the ewe (Kann et al. 1977) and in women
(McNeilly 1979), but not necessarily in the cow (Peters et al.
1979). In ovariectomized, lactating rats suppression of LH and
FSH is dependent of the suckling stimulus as well of the hyper-
prolactinaemia (Smith 1978), thus indicating that both factors
are important for inhibition of ovarian cyclicity during lactation.
The present study indicates that a similar condition may exist
in the sow.
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SAMMENDRAG

Virkning av prolaktinsuppresjon pd ovarialfunksjonen hos lakterende
purker.

Virkningen av prolaktinsuppresjon under laktasjonen ble under-
sgkt hos 6 purker, som hadde 5—10 unger. For & hemme prolaktin-
sekresjonen ble purkene gitt en dopamin agonist (bromocriptin,
Parlodel® ,,Sandoz“) per os fra ca. 4 uker etter grising til avvenning
9 til 17 dager senere. Plasma prolaktin og plasma progesteron ble
bestemt ved hjelp av radioimmunoassays. Hos alle dyrene gikk plasma
prolaktinverdiene ned under bromocriptin behandlingen. Progesteron-
profilene indikerte at 2 purker ovulerte og dannet gule legemer under
laktasjonen, sannsynligvis som et resultat av de lave prolaktinverdiene.
Undersgkelsen viser at hgyt plasma prolaktin trolig er en av irsakene
til laktasjons angstrus hos purke.
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