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In unrestrained cats o -methyltyrosine (150 mg/kg) lowered the threshold of the behavioral
retardation response evoked by low-frequency stimulation of the head of the caudate nucleus.
This coincided with a decrease in the catecholamine level in the neostriatum and brain stem,
Since a selective lowering of the brain-stem noradrenalin concentration under the influence

of disulfiram (400 mg/kg) was not accompanied by any increase in the retardation of move-
ment, it is postulated that this phenomenon depends on the state of nigro-striatal dopaminergic
mechanisms, Meanwhile, both drugs facilitated the appearance of spindles on the electro-
corticogram in response to stimulation of the caudate nucleus.

According to an earlier hypothesis [3], delay of movements in response to low-frequency electrical
stimulation of the caudate nucleus in unanesthetized animals can be regarded as an experimental model of
parkinsonism, Akinesia and rigidity, accompanying this disease, are now dttributed to increased inhibitory
function of the neostriatum as the result of a disturbance of nigro-striatal dopaminergic transmission [1,
7, 15].

It is therefore interesting to study the effect of inhibitors of catecholamine synthesis on the delay
response and the accompanying electroencephalographic changes and also to examine the regional dopamine
concentration in the brain,

EXPERIMENTAL METHOD

Two groups of experiments were carried out on unanesthetized cats. In chronic experiments onseven
unrestrained animals of group 1 delay of movements was induced in response to low-frequency (2-10/sec)
stimulation of the head of the caudate nucleus (for further details on the method of obtaining and assessing
the response, see [2]). Meanwhile the electrical activity was recorded in the usual way in the sensomotor
cortex, the contralateral caudate nucleus, and the mesencephalic reticular formation. The drugs were in-
jected intraperitoneally 6 h before the experiment began: ' @ -methyltyrosine (Hoffman—La Roche, Basel,
Switzerland) in a dose of 150 mg/kg and disulfiram (the commercial preparation Antabuse) in a dose of 400
mg/kg. The concentrations of noradrenalin and dopamine in the caudate nucleus and brain stem were deter-
mined flugrimetrically by the method of Laverty and Sharman in the brain of 13 cats of group 2, which re-
ceived similar doses of the drugs and were examined at the same times after the injection. The brain of
five intact animals was used as the control,

EXPERIMENTAL RESULTS

From 2-3 h after the injection of a-methyltyrosine the animals became lethargic and their movements
were limited., These phenomena reached a maximum after 5-6 h and persisted for 2 days; they closely re-
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Fig. 1. Effect of o-methyltyrosine and disulfiram on
threshold of the depression response to stimulation of
the heat of the caudate nucleus, Columns represent
mean levels of threshold (in V) with confidence limits
during stimulation of the brain at 2 and 10/sec. Un-
shaded column — normal; obliquely shaded column —
effect of a-methyltyrosine; cross-hatched column ~
action of disulfiram,
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Fig. 2. Potentiation of caudate spindles by - methyltyro-
sine. EEG recorded from sensomotor cortex (1), contra-
lateral caudate nucleus (2), and mesencephalon (3); I) nor-
mal; II) 6 h after injection of drug (150 mg/kg). Horizon-
tal line below marks stimulation of caudate nucleus (at
2/sec).

resembled the behavioral depression described by other workers [6, 12, 14]. The behavioral response
and EEG changes were accordingly assessed 6 h after administration of the drug.

a~Methyltyrosine potentiated the candate depression response as was manifested by the easier sup-
pression of spontaneous and goal-directed locomotion, The clearest result was recorded in response to
stimulation of the head of the caudate nucleus at 2/sec. The mean decrease in the response threshold was
almost 3 V (Fig. 1). In response to stimulation at 10/sec the changes were less clear, .In two animals
multiple electrodes enabling different parts of the head of the nucleus to be stimulated consecutively in the
dorso-ventral direction were used [2]. Under these conditions injection of the drug potentiated inhibition
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of movements developing in response to stimulation of
the ventral zones by a greater degree than to stimulation
of the dorsal zones,

Low-frequency stimulation of the caudate nucleus
by a current sufficiently strong to produce a depression
response was accompanied as a rule by the appearance
of caudate spindles on the EEG of the sensomotor cortex
[4]. Some workers regard this type of synchronized
rhythm as an electroencephalographic index of the in-
hibitory function of the neostriatum [4, 8, 9].

Fig. 3, Effect of a-methyltyrosine and di-
sulfiram on regional catecholamine concen-

tration in the brain stem (A) and caudate nu- Under the influence of a-methyltyrosine some de-
cleus (B). Columns represent mean concen- pression of EEG activity took place, with the appearance
trations of noradrenalin (NA) and dopamine of occasional spontaneous bursts of spindles, Meanwhile
(DA) in pg/g tissue with confidence limits. the formation of caudate spindles was considerably fa-

Legend otherwise as in Fig. 1. cilitated, in good agreement with Shellenberger's obser-

vations [13]. The effect of infrequent stimulation of be-
low threshold strength for movement depression, unaccompanied by any marked spindle formation of the
EEG, is illustrated in Fig. 2. a-Methyltyrosine led to the appearance of a series of high-amplitude poten-
tials in response to nearly every stimulus. In some cases they appeared not only in the cortex, but also
in the mesencephalic reticular formation and the contralateral caudate nucleus,

«~Methyltyrosine, which disturbs noradrenalin and dopamine synthesis in the brain [6, 12, 14], thus
potentiates the behavioral and electrographic indices of the inhibitory function of the caudate nucleus, Such
changes could be the result of depression of nigro-striatal dopaminergic transmission, leading to libera-
tion of the striatal inhibitory mechanisms from the restraining control of the substantia nigra. However,
another possibility cannot be ruled out. Potentiation of the inhibitory role of the caudate nucleus may also
develop through primary inhibition of coupled facilitatory effects reaching the cortex through adrenergic
components of the brain-stem reticular formation,

To verify this possibility a series of experiments was carried out with disulfiram, This drug blocks
the conversion of dopamine into noradrenalin [5, 11] and so disturbs adrenergic transmission with signifi-
cantly affecting dopaminergic transmission.

After the injection of disulfiram behavioral depression also was observed and although it appeared
later, by the sixth hour it was clearly marked. In two of the five cats studied the threshold of the depres-
sion response was lowered slightly (by 1-2 V) without any appreciable change in the other responses. As a
result the overall analysis revealed no changes in threshold whatever the frequency of stimulation (Fig, 1).
Meanwhile the intensity of the depression, assessed in points [2], was slightly increased.

Disulfiram led to synchronization of the EEG and to the formation of spontaneous spindles. Although
the drug caused no significant change in behavioral inhibition, it lowered the threshold of onset of the cau-
date spindles just as effectively as a-methyltyrosine. Consequently, selective blocking of adrenergic trans-
mission by disulfiram was not noticably reflected in the depressant function of the caudate nucleus.

To estimate the character of the neurochemical changes accompanying these facts, the effect of the
same doses of the drugs on the distribution of catecholamine in the brain was studied in the experiments of
group 2,

The results showed, in agreement with data in the literature, that the ratio between the initial levels
of dopamine and noradrenalin differs in different brain structures (Fig. 3). Under the influence of a-meth-
yltyrosine there was a clear decrease in the dopamine concentration in the caudate nucleus and in the nor-
adrenalin concentration in the mesencephalon, Disulfiram, on the other hand, significantly altered only the
brain-stem noradrenalin concentration,

Potentiation of the caudate depression response by «-methyltyrosine thus coincided with lowering of
the dopamine level in the striatum. The selective disturbance of noradrenalin synthesis by disulfiram is
not reflected in this phenomenon. This suggests the role of dopaminergic mechanisms in the production of
the depression, a feature which clearly brings it clo§er in line with parkinsonism.

On the other hand, both drugs caused a similar decrease in the thresholds of appearance of caudate
spindles in the cortex. a-Methyltyrosine can evidently do this directly, by inhibiting nigro-striatal dopam-
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inergic transmission, whereas disulfiram does so by depressing coupled reticulo-cortical activating im-
pulses, This dissociation in their action on the behavioral and electrographic indices of the inhibitory func-
tion of the caudate nucleus is another argument in support of the probability that the depression response
can occur without the need for involvement of the neocortex.
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