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Following inhibition of monoamine oxidase,
the catecholamirie metaboittes 3-methoxy-
tyramine and normetanephrine accumulat-
ed in mouse brain This accumulation was
specificallyenhanced by small doses of neu-
roleptics It is suggested that neuroleptics
stimulate dopamine and noradrenaline turn-
over by a compensatory activation of mono-
aminergic neurons following blockade of
their respective receptors [This paper has
been cited in over 1,010 publications, mak-
ing it the most-cited paper for this journal j
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This paper described for the first time a
specific action of major neuroleptic (anti-
psychotic) drugs upon metabolic processes
in the brain, and a mode of action was pro-
posed. The study was undertaken in the
hope that our recently improved fluoromet.
nc methods for the determination of basic
catecholamine metabolites would enable us
to solve the riddle of why the major antipsy-
chotic agents, such as chlorpromazine and
haloperidol, had a reserpine-like pharmaco-
logical and clinical profile and yet lacked
the monoamine-depleting properties of the
latter drug. Earlier, an inhibitory action of
chlorpromazine on the turnover of mono-
amines in the brains of small rodents had
been reported. However, when the chior-
promazine-induced hypothermia was pre-
vented, the effect was no longer detectable.

As shown in this paper, chlorpromazine
and haloperidol actually enhanced the turn-
over of dopamine and noradrenaline in
brain; they accelerated the metabolite for-
mation, while leaving the neurotransmitter

levels unchanged. In support of the specific-
ity we showed that promethazine (a sedative
phenothiazine lacking antipsychotic and
neuroleptic properties) did not change the
turnover of the catecholamines. It did not
seem farfetched, then, to propose that
rather than reducing the availability of
monoamines, as does reserpine, the major
antipsychotic drugs block the receptors me-
diating dopamine and noradrenaline neuro-
transmission. This would explain their reser-
pine-like pharmacological profile. To ac-
count for the enhanced catecholamine turn-
over, we proposed that neurons can increase
their physiological activity in response to re-
ceptor blockade. This, I believe, was the first
time thata receptor-mediatedfeedback con-
trol of neuronal activity was proposed.

These findings and interp~1aWonshave
been amply confirmed and extended by nu-
merous workers, using a variety of tech-
niques. In the following year three of my stu-
dents discovered the neuroleptic-induced
increase in the concentrations of deaminat-
ed dopamine metabolites.’ Despite confir-
matory work by others, our findings did not
receive much attention until several years
later. A possible explanation for this was
that in the 1960s most workers in this field
were focusing on other aspects of neuro-
transmission. However, a fairly dramatic
change occurred in the early 1970s. Since
then receptors have attracted an ever-in-
creasing interest. Moreover, the ability of
catecholaminergic, especially dopaminer-
gic, agonists and antagonists to induce and
alleviate, respectively, psychotic symptoms,
led to the much-debated ‘dopamine hypoth-
esis” of schizophrenia. The historical back-
ground and recent developments in this
field have recently been reviewed.
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This research took place in the Depart-
ment of Pharmacology, University of Göte-
borg, where I was (and still am) professor of
pharmacology. Margit Lindqvist died in
1978 at the age of 54; she was a highly skill-
ful research engineer who had been my
close collaborator since the 1940s.
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