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Pretreatment of rodents with B-phenethylamine (PE)
has been reported to result in decreased brain catechol-
amine concentrations (Jonsson, Grobecker & Holtz,
1966; Fuxe, Grobecker & Jonsson, 1967; Jackson &
Smythe, 1973). Jonsson & others (1966) further stated
that the observed decrease in noradrenaline was largely
confined to the particulate fraction of rat brain. How-
ever, the mechanism by which PE interacts with dop-
amine and noradrenaline in the central nervous system
remains unclear. We report the results of a series of
experiments in vivo and in vitro designed to investi-
gate the interaction of PE with transport of catechol-
amines in brain regions rich in dopamine or noradren-
aline.

Experiments in vivo were carried out on male Wistar
rats (250-300 g) anaesthetized with urethane (1-8 g kg-1),
Rats were prepared for intracaudate or intrathalamic
perfusion by the placement of a push-pull cannula in
the caudate-putamen or thalamus respectively (co-
ordinates: caudate-putamen, A = 7-8, L = 3-0, H =
1-0, thalamus, A = 3-0, L = 2-8, H = 0-0 according
to the atlas of de Groot). [Ethylamine-1,2-*H]dopa-
mine (*H-DA, 5 #Ci Amersham, sp. act. 3-9 Ci mmol~?)
or 1- [7-*H]noradrenaline ®*H-NA, 5 xCi, Amersham,
10-3 Ci mmol-?) as the hydrochloride and acetate
respectively were injected in a volume of 1-0 ul of
artificial cerebrospinal fluid (csf) (Besson, Cheramy &
others, 1971) at a point 1 mm below the cannula tip.
After 30 min, the region was perfused with artificial
csf containing nialamide (1 x 10-¢ M), at a rate of
3 ml h-%, The perfusion was continued for 2 h, after
which the perfusate was collected at 2 min intervals for
20 min. At this time, PE (1 X 10-% M) as hydrochloride
was added to the perfusing medium for 2 min, and the
collection of 2 min samples continued for a further 20
min. The amount of radioactivity in each sample was
measured by liquid scintillation counting. When the
brain regions were perfused there was a 3-4 fold in-
crease above baseline concentrations in the efflux of
dopamine from the caudate in each of the two fractions
collected following perfusion of PE and a 2-3 fold
increase of noradrenaline in these same two fractions
collected from the thalamus, followed by a return to
baseline concentrations. Experiments with [*Clurea
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indicated that there was also substantial non-specific
efflux after perfusion of PE.

In some of the in vivo experiments, a ventricular per-
fusion method was used. An ‘inflow’ cannula was
placed in the lateral ventricle and an ‘outflow’ cannula
in the third ventricle. 60 min after injection of H-DA
or 3H-NA (5 Ci) into the inflow cannula, perfusion
with artificial csf was carried out for 1-5 h at a rate of
4-5 ml h-% This was followed by collection of the
perfusates in 2 min intervals as described above. In this
ventricular perfusion study [**Clurea efflux was virtually
abolished while there was still a dose-dependent efflux
of 3H-DA and *H-NA following perfusion of PE (a 2-
fold increase of SH-DA and *H-NA effiux over baseline
values after addition of 10-5M PE).

The urea efflux observed is in agreement with the
results of other authors. Using the push-pull cannula-
tion technique, Chase & Kopin (1968) also found
efflux of [*Clurea caused by stimuli which increased
[®*H]catecholamine release, while Von Voigtlander &
Moore (1973) reported that this release of metabolically
inert substances was greatly reduced by using a ventri-
cular perfusion method.

Experiments on uptake and release in vitro were
conducted in synaptosome-enriched P, fractions (Gray
& Whittaker, 1962) using methods previously described
(Levi & Raiteri, 1973, Raiteri, Angelini & Levi, 1974a).
Briefly, this consisted of incubating P, fractions with
SH-DA or 3H-NA (in a final concentration of 1 X
10-"m) for 10 min at 37°. In uptake studies PE was
added together with the radioactive substrate at the
beginning of the incubation; aliquots of the incubation
mixture were then centrifuged in a microfuge (Beckman,
Model 152B), the pellets were washed rapidly at 37°,
and the radioactivity of perchloric acid extracts counted.
To study release, aliquots of the preloaded P, suspension
were placed on Millipore filters, washed rapidly at 37°,
and superfused with oxygenated glucose-containing
medium with or without added PE. Nialamide (1-25 X
10-5M) was present in the incubation and superfusion
medium,

The results of the studies in vitro are shown in Fig. 1.
While PE caused considerable increase in the release of
3SH-DA from striatal synaptosomes (1339, increase
during 5 min) (a), it was a much weaker stimulator
(38% increase) of 3H-NA release from hypothalamic
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FiG. 1. Effect of B-phenethylamine (10-5M) on release
of [*H]dopamine from P, fractions prepared from
corpus striatum (a) and on release of [*Hlnoradrenaline
from P, fractions prepared from hypothalamus (b); @,
control values; O, B-phenethylamine added during the
superfusion; 4, point at which B-phenethylamine was
added. The y-axis represents the % of total radio-
activity (fractions & filter) present in each fraction after
the superfusion period. Each point on the graphs is
the mean of three experiments.

synaptosomes (b). A comparison of uptake results
revealed that while PE was only a moderate inhibitor
of *H-DA uptake in corpus striatum (369, inhibition
at 10~°M, no inhibition at 10-%Mm), it was a stronger
inhibitor of *H-NA uptake in the hypothalamic
preparations (759 inhibition at 10-°M PE, 459 at
10—%m and 149 at 10~"m).

As Von Voigtlander & Moore (1973) have pointed
out, in conventional experiments using perfusion, even
though the addition of a drug to the perfusion medium
may result in an increase in the efflux of neurotrans-
mitter, this cannot correctly be interpreted as release
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since the effect observed may be due either to true
release or to an inhibition of reuptake. The superfusion
technique used in the work in vitro described here
minimizes reuptake effects (Raiteri & others, 1974a;
Raiteri, Levi & Federico, 1974b) and thus the peaks
shown in Fig. 1(a) and (b) represent true release. On
the basis of the results of these experiments, it appears
that PE can interact with dopamine and noradrenaline,
causing release and an inhibition of reuptake of both
neurotransmitters. However, the releasing action is the
predominant effect with dopamine, while inhibition of
reuptake is the principal action on noradrenaline.
Horn (1973) has previously reported that PE is a more
effective inhibitor of dopamine uptake in homogenates
of corpus striatum than of noradrenaline in hypothal-
amus, but his work was done in rats which had been
treated with reserpine.

These effects of PE on dopamine and noradrenaline
uptake and release may assume considerable importance
following administration of drugs which increase brain
PE concentrations. This interaction with catecholamine
transport could also account for some of the observa-
tions on the stimulant effects of injected PE on loco-
motor activity. Jackson (1974) has stated that the
increased locomotor activity observed in mice 5-15 min
after injection of PE (50 mg kg, i.p.) is dependent upon
an intact dopamine and noradrenaline synthetic pathway
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