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METERGOLINE AND CYPROHEPTADINE SUPPRESS PROLACTIN

RELEASE BY A

NON-5-HYDROXYTRYPTAMINERGIC,

NON-

DOPAMINERGIC MECHANISM

G.M. BESSER, G. DELITALA, A. GROSSMAN & T. YEO
Department of Endocrinology, St. Bartholomew's Hospital, West Smithfield, London, EC1A 7BE

A dispersed rat anterior pituitary cell system has been
used to investigate the effects of cyproheptadine and
metergoline on prolactin secretion. Both drugs were
potent inhibitors of prolactin secretion. However, the
inhibition was not antagonized by either 5-hydroxy-
tryptamine or a variety of dopamine antagonists. We
conclude that both drugs act through mechanisms that
are neither S-hydroxytryptaminergic nor dopaminergic.

Introduction  Cyproheptadine, a phenothiazine de-
rivative, and metergoline, an ergot alkaloid, have
potent anti-S-hydroxytryptamine activity and have
been used by many workers to investigate the role of
S-hydroxytryptamine (5-HT) in the control of anterior
pituitary hormones. However, the suppression of pro-
lactin and growth hormone secretion in man by
metergoline (Delitala, Masala, Alagna, Devilla &
Lotti, 1976) and the inhibition of dihydroergocryptine
binding in rat pituitaries by cyproheptadine (Caron,
Beaulieu, Raymond, Gagne, Drouin, Lefkowitz &
Labrie, 1978) have been taken to indicate that both
agents may also be dopamine agonists. We present
data showing that cyproheptadine and methergoline
readily and reversibly suppress the release of prolactin
from dispersed rat anterior pituitary cells and that
this effect is not antagonized by either 5-HT or a
-variety of dopamine antagonists. These drugs appear
to have additional activities independent of 5-HT
antagonism or dopamine agonism.

Methods Columns of rat anterior pituitary cells
were prepared and run as previously described by
Besser, Delitala, Grossman, Stubbs & Yeo (1980).
Anterior pituitaries from five female Wistar rats (200
to 230 g) were dispersed in a solution of trypsin (2 g/l)
in Earle’s balanced salt solution containing dopamine
(5 pmol/1). Cells from four harvests were recovered by
centrifugation, mixed with preswollen BioGel P2 and
packed into a column constructed from a 2 ml dispos-
able syringe (Gillette Surgical). The column was per-
fused at a flow rate of 0.5 mlzmin with Earle’s balanced
salts solution containing bovine serum albumin (2.5
g/1), penicillin (25 p/1) and streptomycin (25 mg/1) and
equilibrated with 95% O,/5% CO,. The drugs to be
tested, in saline, were mixed with perfusing medium in
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a ratio of 1:9 (v/v) just before reaching the column.
Fractions of 7.5 min (approximately 4 ml) were col-
lected and the rat prolactin concentrations were de-
termined by radioimmunoassay using reagents sup-
plied by Dr A. F. Parlow and NIAMMD.
Metergoline (Montedison, Italy) was dissolved in
hot tartaric acid solution (1 mmol/l) to give a 1
mmol/l solution. Cyproheptadine (MSD, Hoddesdon,
U.K.) was dissolved in water. Subsequent dilutions
were made with saline (0.9% w/v NaCl solution).

Results The ability of metergoline and cyprohep-
tadine to suppress the secretion of prolactin from dis-
persed pituitary cells is shown in Figure 1. We have
found that both drugs suppress prolactin secretion in
a dose-related fashion at concentrations between 10
nmol/l and 10 umol/l, the suppression occurring
within 30 min for both drugs. When the drug was
removed from the perfusion medium, prolactin se-
cretion was restored within 60 min.

We have attempted to demonstrate antagonism of
the prolactin-suppressing actions of cyproheptadine
and metergoline by 5-HT and three dopamine an-
tagonists, haloperidol, metoclopramide and perphena-
zine. 5-HT (up to 10 umol/l) did not antagonize either
drug at concentrations between 10 nmol/l and 100
nmol/l. Metoclopramide (10 nmol/l to 1 umol/l) did
not antagonize the action of metergoline (10 nmol/1)
to 5 umol/l) or cyproheptadine (100 nmol/l to 1
umol/l). Neither haloperidol (100 pmol/l to 10 umol/1)
nor perphenazine (10 nmol/l to 100 nmol/l) antag-
onized the action of metergoline. Examples of our
experiments are shown in Figure 1 (a,b,c). In con-
trast, the prolactin-suppressing effects of dopamine (5
pumol/l) were rapidly reversed by these dopamine an-
tagonists at the concentrations discussed above (e.g.
haloperidol, 100 nmol/l, Figure 1d).

Discussion  The results presented here demonstrate
that cyproheptadine and metergoline suppress pro-
lactin secretion from dispersed pituitary cells. This
effect was produced by concentrations as low as 10
nmol/l, was of rapid onset and the secretion of prolac-
tin returned when the drugs were removed. The
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Figure 1 The effects of 5-hydroxytryptamine (5-HT), metoclopramide and haloperidol on the inhibition of prolac-
tin release from dispersed pituitary cell columns produced by cyproheptadine, metergoline and dopamine: (a)
shows the inability of 5-HT (10 umol/l) to antagonize the prolactin lowering action of cyproheptadine (C, 100
nmol/l); (b) and (c) show a similar lack of antagonism of metoclopramide (Met, 10 nmol/l) and haloperidol (H, 10
nmol/l) respectively on the action of metergoline (M, 1 pmol/l); (d) shows that haloperidol (100 nmol/l) antag-
onized the action of dopamine (D, solid column, 5 pmol/l). Open columns (S) represent the action of 0.9% saline
alone to the perfusing medium; hatched columns represent C or M; cross hatched columns represent the addition

of two compounds.

action of both drugs was not blocked by 5-HT, sug-
gesting that these agents were not acting in this
instance through an anti-5-hydroxytryptaminergic
mechanism. 5-HT itself has previously been shown to
have no direct effect on pituitary prolactin secretion
(Lamberts & MacLeod, 1978).

We were unable to demonstrate antagonism of the
inhibition of prolactin release by cyproheptadine with
metoclopramide, a dopamine antagonist believed to
be specific for the dopamine, (DA;) receptor (Jenner

& Marsden, 1979). This agrees with the results of
Lamberts & MacLeod (1978), who were unable to
block the effect of cyproheptadine with haloperidol,
which is believed to block both DA, and DA, recep-
tors (Kebabian & Calne, 1979). Since histamine has
been shown to have no direct effect on pituitary pro-
lactin secretion (Rivier & Vale, 1977), the action of
cyproheptadine is unlikely to be mediated by his-
taminergic mechanisms.

The blockade of prolactin release by metergoline



was not altered by the addition of metoclopramide,
haloperidol or perphenazine. These agents readily
antagonize the action of dopamine in this system at
all concentrations used in these experiments. We have
shown that other putative dopamine agonists such as
bromocriptine, can also be antagonized by these
agents in our system although rather high concen-
trations may be required (Delitala, Yeo, Grossman,
Hathway & Besser, 1980). At low concentrations, in
the absence of other drugs, metoclopramide, haloperi-
dol and perphenazine have little effect on prolactin
secretion. Paradoxically at higher concentrations
(> 100 nmol/l) also in the absence of other drugs, they
suppress prolactin secretion (Besser et al., 1980). Since
addition of these dopamine antagonists did not over-
come the suppression of prolactin release produced
by metergoline, it appears unlikely that metergoline
acts through a dopaminergic mechanism. This is in
contrast to a report by MacLeod & Lamberts (1979)
that the action of metergoline (I pmol/l) could be
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tryptaminergic nor dopaminergic, this must be taken
into account in any investigation using these agents as
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