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INTERACTIONS BEIWEEN LHRH, SEX STEROIDS AND "INHIBIN" AT THE PITUITARY LEVEL IN
THE OONTROL OF LH AND FSH SECRETION. IN THE RAT

L. LAGACE*, J, MASSICOTTE*, J. DROUIN**, V. GIGUERE, A. DUPONT, & F. LABRIE***,

MRC Group in Molecular Endocrinology, Le Centre Hospitalier de 1'Universite

Laval, Quebec GIV 4G2, Canada

" In order to study the direct pituitary site of feedback action of sex ste-
roids and "inhibin" and their interaction with LHRH in the control of LH and FSH
secretion, stulies were performed using rat anterior pituitary cells in primary
culture. Sex steroids were found to exert differential and specific effects on
IH and FSH secretion: while estrogens stimulate both LH and FSH responses to LH-
B, androgens inhibit LH but stimulate FSH secretion. The effect of progestero-
ne (in the presence of estrdgens) is biphasic on LH secretion: stimulation at
early time intervals followed by inhibition while the effect of the steroid on

' FSH release is exclusively stimulatory at all timd intervals. Porcine follicu-

lar fluid or granulpsa cell culture medium treated with dextran-coated charcoal
to renove endogenous steroids as well as Sertoli cell culture medium led to a

marked inhibition of spontaneous FSH release while no effect was cbserved on ba-
sal IH secretion. However, when LHRH-induced instead of spontanecus gonadotro-

. pin release was studied, "inhibin" exerted an inhibitory effect on the release

of both gonadotropins although the effect occurred at earlier time intervals and
lower concentrations on FSH than LH secretion. "Inhibin" completely reversed
the stimulatory effect of estrogens on LHRH-induced LH and FSH secretion. Pre-
incubation with estrogens, androgens or ptbgestetone did not, however, affect
the sensitivity of the inhibitory effect of "inhibin" on gonadotropin secretion.
The present data clearly show specific and differential effects of sex steroids

. and "inhibin" on IH and FSH secretion and suggest that the control of gonadotro-

pin secretion in the in\tact animal is largely dependent upon the modulatory role
of sex steroids and "inhibin" and their interaction with LHRH,

INTRODUCTION
Although the influence of the hypothalamus on the secretion of both gonado-
tropins 'is probably exerted exclusively through LHRH, it is well recognized

*}blderofasuﬁaxtshipfranﬂlemdlcalkuardnmmilof(hnada (MRC)
*#MRC Centennial Fellow
#44MRC Associate °
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that gonadal steroids can have a marked influence on LH and FSH secretion. The
findings of increased plasma LH and FSH levels after castration in male and fe-
male rats and the inhibitory effect of exogenous estrogens and androgens on
plasma gonadotropin levels in these ani.malslrz, indicate that the overall
etfect of male and female gonadal steroids is inhibitory. However, detailed do-
se-response and time-course studies show that the effect of estrogens and andro-
gens can be stimulatory or inhibitory on gonadotropin secretion in the intact
animal, the effect being very sensitive to the dose and duration of steroid ad-
ministration.

However, the recent observation that LHRH can potentiate the LH response to
subsequent injections of the neurohormone3-5 illustrates that it is diffi-
cult to dissociate between hypothalamic and pituitary sites of steroid action
under in vivo conditions. In fact, a stimulatory effect of gonadal steroids on
LHRH secretion should lead to an increased LH responsiveness to the neurohormone
(in the absence of a direct effect of the steroid at the pituitary level) while
an opposite situation should follow the inhibitory effect of a steroid on LHRH
secretion. Studies of the effects of sex steroids at the pituitary level have
been made possible by the development of the pituitary cell culture system. In
fact, adenohypophyseal cells in primary culture have been extremely useful, not
only for assessment of biological activity of analogues of TRH, LHRH and
somatostatin6—8, but also for determination of the characteristics of
interaction between hypothalamic and peripheral hormones at the anterior
pituitary level9-12, Although peripheral hormones had long been known to
modulate anterior pituitary hormone secretion, it had remained impossible to
dissociate between hypothalamic and pituitary sites of action using exclusively
in vivo approaches.

In addition to the effects of sex steroids, much recent evidence strongly
suggests that a non-steroidal substance, called inhibin, of testicular and ova-
rian origin, is involved in the specific contrdl of gonadotropin secretionl3-15,

This presentation will summarize the data describing the specific effects of
estrogens, androgens, progestins as well as Sertoli and granulosa cell culture
medium as well as porcine follicular fluid and their interactions with IHRH in
the control of LH and-FSH secretion in rat anterior pituitary cells in culture.
The present data clearly demonstrate that sex steroids and "inhibin" can exert
specific and differential effects on the basal and LHRH-induced LH and FSH se-
cretion and thus explain the marked differences in the rate of secretion of
these two gonadotropins under various physiological and experimental conditions.



