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LACK OF COPULATORY BEHAVIOUR
IN MALE CASTRATED
RATS AFTER p-CHLOROPHENYLALANINE

M. DEL FIACCO, W. FRATTA, G.L. GESSA & A. TAGLIAMONTE
Institute of Pharmacology, University of Cagliari, Cagliari, Italy

I The effect of p-chlorophenylalanine (PCPA) on the copulatory behaviour of normal and
castrated male rats with females in oestrus was studied.
2 Castration 2 months before the experiment completely prevented the increased copulatory
behaviour produced by PCPA in normal rats.
3 The administration of testosterone restored the copulatory behaviour in the castrated rats
indicating that testosterone is essential for this behaviour.

Introduction

p-Chlorophenylalanine (PCPA), a compound that
inhibits the synthesis of 5-hydroxytryptamine
(5-HT) rather selectively (Koe & Weissman, 1966),
stimulates homo- and heterosexual mounting
behaviour in male animals (Sheard, 1969;
Tagliamonte, Tagliamonte, Gessa & Brodie, 1969;
Shillito, 1970; Ferguson, Henriksen, Cohen,
Mitchell, Barchas & Dement, 1970; Hoyland,
Shillito & Vogt, 1970). However, we have
observed that PCPA fails to cause male to male
mounting behaviour in castrated rats, but this
effect is restored and greatly potentiated by
testosterone (Gessa, Tagliamonte, Tagliamonte &
Brodie, 1970).

In agreement with our findings, Gawienowski &
Hodgen (1971) reported that PCPA failed to
produce homosexual mounting behaviour in
sexually immature male rats, but this behaviour
was produced if the animals were primed with
testosterone. Moreover, Malmnas & Meyerson
(1971) found that PCPA potentiates the effect of
a submaximal dose of testosterone on the
copulatory behaviour of male castrated rats.

These observations and the fact that
PCPA-induced sexual stimulation in intact rats is
blocked by 5-hydroxytryptophan, the direct
precursor of 5-HT, suggest that brain 5-HT plays
an inhibitory role in male sexual behaviour and
that testosterone is essential for this behaviour to
occur (Gessa et al., 1970). However, this theory
has been challenged recently by Bond, Shillito &
Vogt (1972) who reported that PCPA produces
homosexual mounting behaviour in male castrated
rats.

In view of these conflicting results, it was of
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interest to study the effect of PCPA on the
copulatory behaviour of male castrated rats
exposed to female rats in oestrus.

Methods

Male Wistar rats had been castrated or
sham-operated 2 months before the study began.
At this time, the rats were 140-150 days old. They
were housed individually for at least one week
before the beginning of the experimental period,
under a reversed light-dark cycle (1 2 h light, 12 h
dark with lights on at 21 h 00 min) and fed ad
libitum. The mating tests were done in the dark
phase of the cycle, from 10 h 00 min to 12 h
00 min in a red light.

Each rat underwent three mating tests with a
female in oestrus at one week intervals. As a
base-line level of sexual activity, we considered
that shown by the rat in the third mating test. In
order to show an increase in sexual activity after
PCPA (Gessa, Tagliamonte & Tagliamonte, 1971),
sham-operated rats with low level of sexual
activity were used in the present study.

One week after the last test, intact and
castrated rats were treated with D L-p-chloro-
phenylalanine methylester hydrochloride at a dose
of 100 mg/kg i.p. daily for 4 days. A mating test
was carried out 1 2 h after the last treatment.

The female rats used in this study were Wistar
rats which had been ovariectomized 3 weeks
before use and brought into heat by subcutaneous
injections of oestradiol and progesterone in olive
oil (Lindstrom & Meyerson, 1967). For each
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light-dark cycle. In addition, their very young
animals (5-6 weeks old) showed, after castration, a
more pronounced increase in sexual activity than

rats aged between 3 and 4 months; whereas the
rats used in our experiments in both homo- and
heterosexual studies, were from 6 to 8 months old.

References

BOND. V.J., SHILLITO, E.E. & VOGT, M. (1972).
Influence of age and ot' testosterone on the response
of male rats to parachlorophenylalanine. Br. J.
Pharniac., 46, 46-55.

FERGUSON, J., HENRIKSEN, S., COHEN, H.,
MITCHELL, G., BARCHAS, J. & DEMENT, W.
(1970). 'Hypersexuality' and behavioral changes in
cats caused by administration of p-chlorophenyl-
alanine. Science, 168, 499-501.

GAWIENOWSKI, A.M. & HODGEN, G.D. (1971).
Homosexual activity in male rats after p-chlorophenyl-
alanine: effects of hypophysectomy and testosterone.
Phkvsiol. Behav., 7, 551-555.

GESSA, G.L., TAGLIAMONTE, A., TAGLIAMONTE, P.
& BRODIE, B.B. (1970). Essential role of testosterone
in the sexual stimulation induced by p-chlorophenyl-
alanine in male animals. Nature, Lond., 227, 616-617.

GESSA, G.L., TAGLIAMONTE, A. & TAGLIAMONTE,
P. (1971). Aphrodisiac effect of p-chlorophenyl-
alanine. Science, 171, 706.

HOYLAND, V.J., SHILLITO, E.E. & VOGT, M. (1970).
The effect of p-chlorophenylalanine on the behaviour
of cats. Br. J. Pharmac., 40, 659-667.

KOE, B.K. & WEISSMAN, A. (1966). p-Chlorophenyl-
alanine: a specific depletor of brain serotonin. J.
Pharmac. exp. Ther., 154, 499-516.

LINDSTROM, L.H. & MEYERSON, B.J. (1967). The
effect of pilocarpine, oxotremorine and arecoline in
combination with methyl-atropine or atropine on
hormone activated oestrous behavio'r in ovariecto-

mized rats. PsYchopharmnacologia, 11, 405-413.
MALMNAS, C. & MEYERSON, B.J. (1971). p-Chloro-

phenylalanine and copulatory behavior in the male rat.
Nature. New/, Biol.. 232, 398-400.

MONEY, J. & EHRHARDT, A.A. (1971). Fetal hormones
and the brain: effect on sexual dimorphism of
behavior, a review. Archives Sexual Behav., 1,
24 1-262.

PEREZ-CRUET, J., TAGLIAMONTE, A.,
TA(GLIAMONTE, P. & GESSA, G.L. (1971).
Stimulation of serotonin synthesis by lithium. J.
Pharm. exp. Ther., 178, 325-330.

SHEARD, M.H. (1969). The effect of p-chlorophenyl-
alanine on the behavior in rats: relation to
5-hydroxytryptamine (5-HT) and 5-hydroxyindole-
acetic acid. Brain Res., 15, 524-5 28.

SHILLITO, E.E. (1970). The effect of p-chlorophenyl-
alanine on social interaction of male rats. Br. J.
Pharmac., 38, 305-315.

TAGLIAMONTE, A., TAGLIAMONTE, P., GESSA, G.L.
& BRODIE, B.B. (1969). Compulsive sexual activity
induced by p-chlorophenylalanine in normal and
pinealectomized male rats. Science, 166, 1433-1435.

TAGLIAMONTE, A., TAGLIAMONTE, P. & GESSA,
G. L. (1971). Reversal of pargyline-induced inhibition
of sexual behavior in male rats by pchlorophenyl-
alanine. Nature, New Biol., 230, 244-245.

(Received October 18, 1973)


