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Rapid communication

Prolactin response to fenfluramine is independent of serotonin release
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Abstract

To assess the role of serotonin release in the prolactin response to fenfluramine, rats were treated with fenfluramine alone or in
combination with a dose of fluoxetine known to block fenfluramine-induced serotonin release. Fluoxetine pretreatment did not prevent
fenfluramine-induced increases in prolactin. These findings indicate that fenfluramine-induced increases in prolactin are independent of
serotonin release, and possibly involve direct post-synaptic actions of fenfluramine or one of its metabolites (norfenfluramine).
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Pharmacological challenge with D,L- or D-fenfluramine
has been widely used in neuropsychiatric research as an
indirect and relatively non-invasive method for evaluating
the dynamic functioning of central serotonin neurons (see
Muldoon et al., 1996, for review). Fenfluramine adminis-
tration has been demonstrated to induce increases in serum
prolactin, an effect that has been attributed to indirect
serotonergic agonist activity following fenfluramine-in-
duced serotonin release. Recent studies of fenfluramine’s
behavioral effects indicate that serotonin release is not
necessary for fenfluramine-induced anorexia (Raiteri et al.,
1995; McCann et al., 1995), and lend support to the
proposal that fenfluramine (or a metabolite of fenflu-
ramine) possesses functionally significant direct post-syn-
aptic receptor activity (Gibson et al., 1993). Taken to-
gether, these findings raise the possibility that fenflu-
ramine-induced prolactin release might also be mediated
via direct post-synaptic receptor action, rather than via
serotonin release. Since a clear understanding of the mech-
anism by which fenfluramine increases serum prolactin is
essential for the proper interpretation of fenfluramine chal-
lenges in neuropsychiatric research, the present study was
performed to assess the role of serotonin release in the
prolactin response to fenfluramine.

Male Sprague-Dawley rats (Harlan, Madison, WI, USA;
n = 32) weighing 200-225 g were housed individually in a
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temperature-controlled room (22 + 1°C) on a 12:12 h
light /dark cycle (light from 6 a.m. to 6 p.m.), with free
access to food (Purina rodent chow) and water. There were
four treatment groups: (1) saline plus fenfluramine, S
mg /kg (n = 8); (2) fluoxetine 5 mg/kg plus saline (n =
8); (3) fluoxetine 5 mg/kg plus fenfluramine 5 mg/kg
(n=28); and (4) saline plus saline (n = 8). Both fenflu-
ramine and fluoxetine were given i.p.; fluoxetine was
given 30 min prior to fenfluramine. 30 min after fenflu-
ramine, animals were decapitated and trunk blood was
collected. Serum prolactin and corticosterone levels were
determined using a standard RIA protocol, as previously
described (McCann et al., 1994). Neuroendocrine measures
(prolactin and corticosterone) were analyzed by one-way
ANOVA, with post-hoc Bonferroni tests.

Animals treated with fluoxetine plus saline were found
to have serum prolactin levels similar to those treated with
saline alone (Fig. 1). As expected, animals treated with
fenfluramine plus saline had significant elevations of pro-
lactin. Prolactin levels in animals treated with fluoxetine at
doses known to prevent fenfluramine-induced serotonin
release (Raiteri et al., 1995) were no different than those in
animals treated with fenfluramine alone. Fluoxetine pre-
treatment also failed to block fenfluramine-induced in-
creases in serum corticosterone (not shown).

The present results strongly suggest that fenfluramine-
induced increases in serum prolactin are independent of
serotonin release. Recent microdialysis studies clearly es-
tablish that pretreatment with fluoxetine (2.5 mg/kg i.p.)
completely inhibits fenfluramine-induced serotonin release
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Fig. 1. Plasma prolactin responses to vehicle (SAL) plus fenfluramine
(FEN), fluoxetine (FLX) plus fenfluramine, fluoxetine plus vehicle, and
vehicle plus vehicle. Drugs were administered i.p. 30 min apart at a dose
of 5 mg/kg. Fluoxetine was given first, since under these conditions it is
known to prevent fenfluramine-induced serotonin release (Raiteri et al.,
1995). 30 min after the second drug treatment (FEN), rats were decapi-
tated and trunk blood was collected for measurements of plasma prolactin
using a standard RIA procedure. Data represent mean prolactin concentra-
tions in ng/ml+S.EM. (n =8 per group). Results from ANOVA indi-
cate that treatment with vehicle plus fenfluramine or fenfluramine plus
fluoxetine lead to similar significant increases in plasma prolactin concen-
trations. Prolactin concentrations in animals treated with fluoxetine plus
vehicle were no different than those in vehicle plus vehicle-treated
controls. © P < 0.05 compared to control.

(Raiteri et al.,, 1995). Yet, in the present study, pretreat-
ment with even a higher dose of fluoxetine (5 mg/kg)
failed to block fenfluramine-induced increases in serum
prolactin (Fig. 1). When considered with other reports that
5-HT, receptor antagonists totally abolish fenfluramine-
induced increases in prolactin (Goodall et al., 1993), as
well as data indicating that norfenfluramine (fenfluramine’s
major metabolite) has activity at 5-HT,. receptors (Gibson
et al., 1993), the present findings suggest that fenflu-
ramine-induced increases in prolactin are not mediated by
serotonin release but by direct activity at 5-HT,. recep-
tors. This conclusion is also supported by observations
from clinical studies that fluoxetine does not block the
prolactin response to fenfluramine (Sommers et al., 1994),
and that 5-HT,, receptor antagonists do not enhance fen-
fluramine-induced prolactin release (Park and Cowen,
1995).

Taken together, the available preclinical and clinical
data suggest that neuroendocrine challenge tests with D,L-

or p-fenfluramine provide a more limited measure of cen-
tral serotonin neuronal function than heretofore suspected.
In particular, it would appear that rather than providing a
measure of 5-HT release, the prolactin response to fenflu-
ramine provides a measure of drug-induced 5-HT,. recep-
tor activation (Gibson et al., 1993). The implications of
these findings to the interpretation of neuroendocrine chal-
lenge tests with fenfluramine in neuropsychiatric patient
populations remain to be determined. Finally, the present
results add to a growing body of evidence that fenflu-
ramine (via its major metabolite, norfenfluramine), in addi-
tion to indirect actions mediated by serotonin release, may
produce direct post-synaptic effects.
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