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Effect of a reduction in brain
5-hydroxytryptamine on the
concentration of homovanillic acid in
the rat caudate nucleus
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A reduction of brain 5-hydroxytryptamine (5-HT) has
been found to decrease the catalepsy induced by
neuroleptics (Kostowski, Gumulka & Czlonkowski,
1972). We were able to show that animals treated
with tryptophan or 5-hydroxytryptophan (5-HTP)
show an increased cataleptic response to neuro-
leptics, while methysergide and p-chlorophenylalanine
(PCPA) reduce it (Fuenmayor & Vogt, 1977). These
observations suggest that the tryptaminergic system
might regulate the activity of the nigrostriatal dopa-
minergic neurons. This possibility was explored by
studying the effect of a reduction in brain 5-HT con-
tent on the concentration of homovanillic acid (HVA)
in rats, some of which had also been treated with
neuroleptics.
HVA and dopamine (DA) were measured in the

caudate nucleus whilst 5-HT was estimated in the
forebrain. PCPA (300 mg/kg) was given 48 h before
killing; 5-HTP (10 mg/kg) was administered 75 min
before killing.
The administration of PCPA reduced by 84% the

concentration of 5-HT and by 26.3% that of HVA
with no modification in the concentration of DA. The
reduction of HVA was only partially antagonized by
the administration of 5-HTP. These results suggested
that the release of DA is reduced by the lack of 5-HT.

Other experiments explored the effect of PCPA on
the HVA increase produced by tetrabenazine or by
4'fluoro - 4 - ((4 - (p - fluorophenyl) - 3 -cyclohexen - 1 - yl)
amino) butyrophenone, a butyrophenone with mono-
amine depleting properties (Lahti & Lednicer, 1974).
The HVA increase produced by these drugs was anta-
gonized by PCPA but this effect of PCPA was not
modified by the low dose of 5-HTP used. A reduction
by PCPA of the HVA increase produced by haloperi-
dol has been reported to occur not only in the stria-

tum but also in mesolimbic regions (Westerink &
Korf, 1975).

Finally, experiments were carried out on the effect
of PCPA on the accumulation of HVA by probene-
cid. This drug blocks the transport system which
removes HVA from the brain. After PCPA the ac-
cumulation of HVA normally seen 3 h after probene-
cid was almost abolished; the vehicle-treated animals
showed, in contrast, a 111% increase in the HVA con-
centration.
The results suggest that the lack of brain 5-HT

reduces the turnover of DA in the caudate nucleus.
However, the lack in brain 5-HT also decreases
neuroleptic catalepsy, supposed to be caused by a
blockade of the striatal DA receptors, which in turn
increases HVA production. The effect of the trypta-
minergic system on the DA turnover is, therefore,
probably the consequence of an action at some site
other than primarily on the cell bodies or terminals
of the nigro-striatal DA pathway. It might be at some
site at which dopaminergic cells can be activated or
inhibited. This explanation is not unlikely in view of
the fact that tryptaminergic projections from the
raphe nuclei to the substantia nigra have been de-
scribed (Fuxe, 1965).

Supported by a grant of the Consejo de Desarrollo Cienti-
fico y Humanistico, Universidad Central de Venezuela.

References

FUENMAYOR, L. & VOGT, M. (1977). The tryptaminergic
system in experimental catalepsy. Proceedings of the In-
ternational Union of Physiological Sciences, Vol. XIII,
p. 245. Paris.

FUXE, K. (1965). Evidence for the existence of monoamine
neurons in the central nervous system. IV. Distribution
of monoamine nerve terminals in the central nPrvous
system. Acta physiol. scand., Suppl. 247, 64, 37-85.

KOSTOWSKI, W., GUMULKA, W. & CZLONKOWSKI, A.
(1972). Reduced cataleptogenic effects of some neuro-
leptics in rats with lesioned midbrain raphe and treated
with p-chlorophenylalanine. Brain Res., 48, 443-446.

LAHTI, R.A. & LEDNICER, D. (1974). Effect of a butiro-
phenone derivative, U-32, 802 A, on brain biogenic
amines. Biochem. Pharmac., 23, 1701-1705.

WESTERINK, B.H.C. & KORF, J. (1975). Influence of drugs
on striatal and limbic homovanillic acid concentration
in the rat brain. Eur. J. Pharmac., 33, 31-40.


