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B-(-4 Chlorophenyl) GABA (Baclofen) Inhibits Prolactin and Thyrotropin
Release by Acting on the Rat Brain (42431)

VICTORIA A. R. LUX, GUSTAVO M. SOMOZA, AND CARLOS LIBERTUN
Instituto de Biologia y Medicina Experimental, Obligado 2490, 1428 Buenos Aires, Argentina

Abstract. Baclofen, a GABA B agonist, inhibits prolactin release due to different kinds of stress.
In the present study its effect was evaluated in several endocrine experimental situations to explore
the specificity of this effect, as well as the site of action of the drug. Baclofen significantly inhibited
prolactin and thyrotropin outputs induced by 25 min of suckling, without altering milk ejection
or LH secretion. The effect was also tested in median eminence-lesioned rats and in in vitro
incubations. Baclofen did not modify prolactin levels in rats in which brain control of the pituitary
secretion was eliminated by destruction of the median eminence, and it did not inhibit prolactin
or thyrotropin secretion from incubated hemipituitaries. It is postulated that baclofen inhibits
prolactin and thyrotropin secretion by acting on GABA B receptors related to the brain control
of pituitary secretion. © 1986 Society for Experimental Biology and Medicine.

It has been demonstrated that GABA, a
neurotransmitter which is concentrated in the
hypothalamus, can modify hypophyseal se-
cretions. It can inhibit ACTH and TSH secre-
tion by respectively inhibiting CRF and TRH
release (1-4). Prolactin and LH release can be
either stimulated or inhibited (5-11). It has
been shown to enhance GH release (12, 13).
Recently, based on their sensitivity to bicu-
culline, two pharmacologically distinct types
of GABA receptors have been described by
Bowery et al. (14-16). A novel receptor named
B appears to be unique in that it is insensitive
to bicuculline and is most effectively activated
by the GABA analog p-chlorophenyl GABA
(baclofen), which appears to be inactive at bi-
cuculline-sensitive classical GABA A binding
sites.

Since previous results from our laboratory
have shown that baclofen is able to inhibit the
prolactin release caused by different kinds of
stress (17, 18), experiments were undertaken
to evaluate the effect of baclofen in another
experimental model such as suckling. In an
attempt to localizing the site of action of the
drug, the effect was evaluated in median em-
inence-lesioned (MEL) rats, in which the hy-
pophysis is separated from the hypothalamus,
and also using incubations of hemipituitaries.

Materials and Methods. Suckled rats. Adult
female Sprague-Dawley rats were housed with
males in an air-conditioned room with con-
trolled lighting (lights on from 0700 to 1900
hr) and given free access to laboratory chow

and tap water. On Days 20-21 of pregnancy
they were separated into individual cages. The
date of parturition was recorded. Three days
after delivery, each litter size was adjusted to
eight pups. Experiments were performed when
the litters were between 11 and 15 days old.

Rats were separated from their pups at 0900.
At 1300 hr, baclofen, 10 mg/kg ip, or saline
was injected. Fifty minutes later some rats of
each group were decapitated, and blood was
collected to obtain basal hormone values. Lit-
ters were then restored to the rest of the
mothers and the time, when at least six of eight
pups were attached to the nipples, was re-
corded. Twenty-five minutes later rats were
decapitated, and blood was collected. Stom-
achs of the pups were dissected, and their con-
tent was extracted and weighed (19).

Median eminence-lesioned rats. In an
attempt to elucidate the site of action of ba-
clofen, its effect was tested in median emin-
ence-lesioned rats. Adult male rats were anes-
thetized with Nembutal (33 mg/kg), and the
median eminence of the tuber cinereum was
destroyed, as described previously (20). Sham-
operated rats, in which no current was passed,
served as controls. Animals were used 10 days
after the operation. On the day of the exper-
iments, animals were weighed and injected ip
with baclofen (10 mg/kg) or saline. After 1 hr,
animals were rapidly decapitated. Blood was
collected for hormone determinations, and the
brain was inspected anatomically to determine
the correct placement of the lesion.
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In vitro incubations of hemipituitaries. Male
rats were decapitated during the morning, and
the anterior pituitary was rapidly removed and
hemidissected; each half was then placed in
an incubation flask containing 1 ml of Krebs—
Ringer bicarbonate buffer, with 14 mM/ glu-
cose, pH 7.4. Incubations were carried out in
a Dubnoff metabolic shaker under air at 37°C.
After 30 min preincubation, the medium was
removed, and the hemiglands were washed
once with 1 ml buffer and finally replaced with
2 ml of fresh medium, with or without baclo-
fen at concentrations of 1.107® or with 1.107*
M or with dopamine (1.107% Af) as control.
After 4 hr of incubation, the medium was de-
canted, and 100 ul of the supernatant was di-
luted with phosphosaline buffer with 1% egg
albumin and frozen until assayed. Hemipi-
tuitaries were then weighed. Results were ex-
pressed as nanograms of PRL per milligram
of tissue.

Serum hormone determinations. PRL and
TSH were determined by RIA using kits pro-
vided by the NIADDK; results were expressed
in terms of RP; rat PRL standard and RP, rat
TSH standard, respectively. LH was deter-
mined with the RIA developed by Niswender
et al. (21), and results are expressed in terms
of RP, rat LH.
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Statistical analysis. The data were analyzed
by one-way analysis of variance (to study vari-
ation between each group). When F was sig-
nificant, Duncan’s test was used to compare
the means. Student’s ¢ test was employed to
compare means of two different groups while
Student’s paired ¢ test was employed to com-
pare means in in vitro studies. Results were
considered significant when P was <0.05.

Results. Effect of baclofen in suckled rats.
There was no difference in basal PRL levels
between saline- and baclofen-treated rats. After
25 min of suckling, baclofen completely sup-
pressed serum PRL levels (Fig. 1), though the
amount of milk ejected by both groups of rats
was similar.

TSH secretion, which is also induced by
suckling (22, 23), was also effectively inhibited
by baclofen after this period of suckling (Fig.
2). No differences were observed in LH values,
which remained in all cases at low basal levels.

Median eminence-lesioned rats. In this ex-
perimental model PRL titers were, as ex-
pected, significantly higher in MEL than in
sham-operated rats. One hour after baclofen
injection, serum prolactin levels remained
unchanged in both groups (Fig. 3).

In vitro incubations of hemipituitaries. In
this incubation system, baclofen did not mod-
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FIG. 1. Effect of baclofen on PRL secretion and milk yield after 25 min suckling. For this and following
figures, numbers inside columns indicate number of rats per group. The height of the bar indicates the mean
and the vertical line 1 SE. *P < 0.05 compared to saline controls.
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FIG. 2. Effect of baclofen on TSH and LH secretion
after 25 min suckling.

ify PRL medium titers; in contrast, dopamine
clearly inhibited prolactin output (Fig. 4). TSH
secretion was not affected either by baclofen
or by dopamine present in the incubation me-
dium (not shown).

Discussion. The present results indicate that
baclofen prevents the rise in serum prolactin
and in TSH due to suckling in the rat. Our
previous results indicate that gabaergic drugs
are able to inhibit prolactin secretion and milk
ejection induced by suckling (7, 19). Racagni
et al. (24) have suggested that the tuberoin-
fundibular gabaergic system could play a role
in controlling prolactin secretion during con-
tinuous suckling stimulation. Also, some
findings are in favor of an inhibitory action of
GABA on TRH release (3, 4). TRH has been
postulated as one releasing hormone involved
in prolactin secretion induced by suckling, and
it has been documented that it also promotes
TSH release in the rat (22, 25-28). Therefore
it is possible that during suckling, baclofen
acting on GABA B sites could be dampening
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F1G. 3. Effect of baclofen (BACL) on PRL release in
median eminence-lesioned (MEL) rats.

prolactin and TSH outputs by inhibiting TRH
secretion. No effect in milk yield after 25 min
of suckling was found due to acute baclofen
treatment; thus it is improbable that the drug
has an important action on oxytocin secretion.
LH release also was not modified.

In order to investigate the site of the en-
docrine action of baclofen, two experimental
models, one in vivo and one in vitro, were per-
formed. It had been shown that GABA can
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FIG. 4. Effect of baclofen on PRL release in in vitro.
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act directly on the hypophysis to lower PRL
levels and that GABA receptors are under
brain control (20, 29); in consequence, we
studied the effect of baclofen in median em-
inence-lesioned rats. In this model, in which
the pituitary is surgically separated from the
brain, hormone values are dramatically al-
tered. Serum PRL concentration is very high,
due to lack of the tonic inhibition of the brain,
while the concentrations of the other adeno-
hypophysea hormones are low because of the
absence of their respective hypothalamic-re-
leasing hormones (20). Baclofen was unable
to alter prolactin serum levels in median em-
inence-lesioned rats with respect to sham-op-
erated animals. This suggested that its effect
on PRL secretion must be located at some
other site, possibly at the hypothalamic level.
These results were reinforced by those
achieved in the in vitro model. Here, baclofen
was once again ineffective in changing PRL
or TSH levels, though a clear decrease in the
PRL level was obtained with dopamine. Thus,
a direct action of baclofen on the hypophysis
is improbable.

Baclofen has central depressant properties
and is able to interact with some neurotrans-
mitters (17, 18). The role of these actions, at
the molecular level, in the endocrine effect of
the drug, should be studied further.

In conclusion, since baclofen is active at the
GABA B site, whereas it is devoid of activity
at the classical GABA A site, and the drug is
not active on the isolated pituitary, it is pos-
sible to postulate that the drug is acting on a
bicuculline-insensitive GABA receptor, pos-
sibly at the brain level. It is able to inhibit
prolactin and TSH levels, in some circum-
stances, in which hormone output has been
stimulated, as in stress or suckling. This action
could involve a decrease in TRH release or in
other facilitatory factors, and/or an increase
in dopaminergic inhibition of prolactin re-
lease.
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