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SHORT COMMUNICATIONS

Effects of Org 6582, chlorimipramine and desmethylimipramine
on the depletion of biogenic amines from the rat brain in vivo

(Received 26 May 1976; accepted 3 August 1976)

The biogenic amine hypothesis of depression postulates
that the clinical symptoms of the disease arise from a defi-
ciency of one or more of these amines at receptor sites
within the brain. This hypothesis is substantiated by
studies on the turnover and uptake of noradrenaline and
serotonin following the administration of clinically effective
antidepressants which block the uptake of these amines
[1-5]. The credibility of this amine hypothesis has been
the subject of a detailed review recently [6].

We have been studying the mode of action of antidepres-
sant drugs of diverse chemical structure with a view to
determining whether the clinical efficacy is related (a) to
their ability specifically to reduce the re-uptake of norad-
renaline and/or serotonin into central neurones in vivo, (b)
to an action on amine metabolism which is independent
of an effect on the uptake system. Our approach has been
encouraged by the finding that a new tetracyclic antide-
pressant drug, Org GB94, is devoid of any action on the
amine uptake systems in vivo [7,8] and furthermore, unlike
the dibenzazepine antidepressants of the imipramine type.
it increases rather than decreases noradrenaline turnover
in tivo [9]. Iprindol is another example of a clinically effec-
tive antidepressant which does not affect amine re-uptake
and in addition does not affect amine turnover in vivo:
its main action appears to be related to a direct effect
on post synaptic noradrenergic receptors [9,10].

Org 6582 is a bicyclononene derivative which was to
some extent modelled on p-chloramphetamine, a drug
which has less central stimulant activity than d-ampheta-
mine and which appears to act primarily by reducing the
cerebral synthesis of serotonin [11,12]. p-Chloroampheta-
mine has been shown to have antidepressant properties
in man[13]. Sugrue and colleagues [14] have recently
shown that Org 6582 is quite specific in its ability to reduce
the activity of serotoninergic neurones in vivo. Further-
more, these authors found that the reduction in the con-
centration of noradrenaline in the rat heart caused by
metaraminol or 6-hydroxydopamine was unaffected by

pretreatment with Org 6582 [14]. We were therefore inter-
ested in determining the effects of Org 6582 on the deple-
tion of noradrenaline, dopamine and serotonin in vivo in
the rat brain and to compare its action with desmethylimi-
pramine (DMI), a tricyclic antidepressant which is a potent
inhibitor of catecholamine uptake [15] and with chlorimi-
pramine. an inhibitor of serotonin uptake [16]. It has been
shown that some substituted tyramine derivatives deplete
brain catecholamines and serotonin after they have been
transported into the neurone by means of specific amine
carrier mechanisms [17]. A drug which inhibits this uptake
mechanism will therefore reduce the depletion of brain
amines by the tyramine derivatives. This provides a
method whereby an assessment can be made of the effect
of a drug on amine uptake in vivo.

In these experiments, male Wistar rats (95-105 g) were
used. They were housed under normal animal house condi-
tions until the commencement of the experiment and then
randomly assigned to cages in groups of five. Groups of
rats were then injected at time 0 and 2 hr with either 4-o-
dimethyl-m-tyramine (H77/77) or with 4-methyl-a-ethyl-m-
tyramine (H75/12). These substituted tyramine derivatives
have been shown by Carlsson [17] to have a high speci-
ficity for the uptake and binding mechanism of the in-
traneuronal storage granules for the catecholamines and
serotonin respectively. At time 0 some groups were also
injected with Org 6582 (40 mg/kg i.p.), with DMI (20 mg/kg
i.p.) or with chlorimipramine (20 mg/kg i.p.) either alone
or in combination with one of the substituted tyramine
derivatives. After 2hr these animals were again treated
either with Org 6582 (20 mg/kg i.p.) or DMI (20 mg/kg
i.p.) or chlorimipramine. Those groups treated with the
tyramine derivatives were injected at times 0 and 2 hr with
either 12.5 mg/kg i.p. of H77/77 or with 25mg/kg 1.p. of
H75/12. The control group was injected with physiological
saline. During the period of drug treatment each cage con-
sisted of one control rat and one rat from each treatment
group. By using such a block design it has been shown

Table 1. Effect of Org 6582 and desmethylimipramine on the depletion of brain catecholamines caused by 4-a-dimethyl-
m-tyramine (H77/77)

H77/77 H77/77
+ +

Control ~ H77/77 alone Org 6582 Org 6582 alone DMI DMI alone

Noradrenaline 0.147 0.084* 0.077* 0.128 0.102*+ 0.129

(—50, —3%) (—54, —40) (—24.0) (=39, =21 (—23,0)

—43°% —48%, —13% —31Y%, —12%

Dopamine 0.794 0.639* 0.622* 0.721 0.646* 0.738
(—31,-6) (=33, -9 (=22, +6) (=30, -9 (=21, +8)

—20% —22°% -9% —19%, —7%

Each figure represents the mean value (ug/g wet wt of whole brain) of 5 rats. Ninety-five

shown in parenthesis.

[

confidence limits are

* Difference between the treated and control group significant at P < 0.05.
+ Difference between the group treated with H77/77 alone and that treated with H77/77 + DMI significant at P < 0.05.
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Table 2. Effect of Org 6382 and chlorimipramine on the depletion of brain serotonin caused by 4-methyl-x-ethyl-m-tyra-
mine (H75/12)

H75/12 H75/12 +  Org 6382 H75/12 + Chlorimipramine
Control alone Org 6582 alone chlorimipramine alone
Serotonin 0.52 0.44% 0.57+ 0.55 0.52% 0.55
(—30, -2) (—=9.427) (=12, +23) (—16, +17) (— 11 +25)
=17% +8% +4% = 1% +6",

Each figure represents the mean value (ug/g wet wt of whole brain) of 5 rats. Ninety-five per cent confidence limits

are shown in parenthesis.

* Difference between the treated and control group significant at P < 0.05.
+ Difference between the group treated with H75/12 alone and that treated with H75/12 + Org 6382 significant

at P < 0.05.

that differences between the various treatment groups due
to environmental changes are minimized {24].

All animals were decapitated 4 hr after the initial injec-
tion, the whole brain minus cerebellum removed, rapidly
weighed and homogenized in a dilute HCI: sodium edate
medium (0.01 N HCI containiing 10% (w/v) ethylene dia-
mine tetraacetic acid as the disodium salt). After centrifu-
gation (800 g for 20 min), aliquots of the clear supernatant
were taken for spectrophotoflourimetric assay of norad-
renaline and dopamine, following alumina purification [18f
or serotonin following n-butano! extraction [20]. The
values for the amine concentrations were not corrected for
100 per cent recovery. The recoveries of serotonin and
dopamine were approximately 80 per cent, and that for
noradrenaline 60 per cent.

The results, expressed as the mean and 959, confidence
limits, were analysed statistically as described by van
Riezen and Delver [24]. This method of expressing the
results enables the block differences between the various
treatment groups to be eliminated.

The results of this study are shown in Tables 1 and
2. It can be seen that H77/77 has a more marked effect
in depleting noradrenaline than it does on dopamine
(Table 1). Furthermore, whereas DMI was effective in
partly reversing the depletion of noradrenaline by H77/77
it had no effect on the depletion of dopamine, Org 6582
was ineffective in reversing the tyramine induced depletion
of both noradrenaline and dopamine. The results of this
experiment suggest that different mechanisms possibly
regulate the uptake of these catecholamines, a view which
was suggested by Halaris, Belendiuk and Freedman [21]
from their study of the effects of a number of tricyclic
antidepressants on the uptake of tritiated dopamine into
synaptosomal suspensions and {urther substantiated by the
kinetic studies of labelled noradrenaline and dopamine
uptake by Snyder and Coyle [22].

Unlike its effect on catecholamine uptake, Org 6582 sig-
nificantly reversed the depletion of brain serotonin by
H75/12, an effect which it shared with chlorimipramine
(Table 2). The depletion of brain serotonin by H75/12 is
relatively small compared with the effects of this agent on
other rat strains [17]. Other studies have shown that Org
6582 differs from chlorimipramine in terms of its specificity
of action on amine uptake systems.

Thus Halaris and co-workers [21] have shown in their
in ritro studies that of the nine tricyclic antidepressants
studied, chlorimipramine was the most potent in block-
ing tritiated dopamine uptake. whereas from the present
study it would seem unlikely that Org 6582 has this effect.
The results of the present study therefore extend and con-
firm the views of other investigators [14] that Org 6582
could be a specific inhibitor of serotonin uptake into
central neuroncs in vire with a neurochemical profile
more closely resembling 3-(p-trifluoro-methyl-phenoxy)-N-

* Present address: Pharmacology Department, Univer-
sity College. Galway, Republic of Ireland.

methyl-3-phenylpropylamine (Lilly 110140} than the tri-
cyclic antidepressant chlorimipramine [23].
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