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N.c b
\ 0

a\_/'\/ o

200

100 4

¢5 20 8 a0
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oB%y ®F, BR; =vre—a(a),
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BRI T 5 Rty » -4 1 7 RAHEE
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Q 500ms
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I ORI % IR L, T OMBIR M, AR
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ERr, RBEGETD bin bl DR 1 2 EOFE
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DFEH L H 18D SE & OB E L, MO
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Z? k57 APM RE L I EREOBER R 25l
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73



BE (5~20pg/ke) TRHAL, ThikogErbx
BEMEWAT S, L s HEOE(ER L, T8
DELHBIE S B Ii30.8mg/kg kD APM %5
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B iy, DA RoMgEras L CEE ThH B, LB
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5T BARIGEBIIZ T Clel, #E, {RARF v
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Physiological Basis of the Stereotyped Behaviors Produced

by Administration of Dopaminergic Drugs in Cats

Masatake Uno, Akira Takazawa and Nobuyuki Ozawa

Impairment of social interaction, failure 0
develop normal verbal communication, and
ritualistic and compulsive behaviors are the pro-
minent behavioral abnormalities characterizing
childhood autism. Other important clinical signs
are repetitive stereotyped activities (rocking, teeth-
grinding, and flicking hands and fingers), and
disturbances of motility (flapping movements of
the arm, facial grimace and a tendency to stand
in odd posture). This investigation is concerned
with explaining disturbances of motility and beha-
vior in childhood autism, analysing physiologically
an animal model which shows abnormalities of
posture and gait, and stereotyped movements after
systemic administration of dopaminergic drugs.
Experiment ]

Administation of apomorphine (APM) (0. 8-
1.4mg/kg, ip.) or methamphetamine (MAP)
(1.0-2. 0 mg/kg i.p.) elicited a variety of motor
and behavioral disturbances, such as abnormalities
of gait and posture, head and body shake and in-
vestigatory and hallucinatory-like responses in
cats kindled by tetanic stimulation to the amy-
gdaloid complex.

Fig. 1 shows the normal sitting posture before
APM application (A), the abnormal flexed
posture of neck (B), the repetitive stereotyped
head-dropping (C), the head-turning ipsiversive

to amygdaloid stimulation (D) and investigatory-
like responses, sniffing around the floor(E), follow-
ing administration of APM (1.2mg/kg). These
motor and behavioral disturbances appeared a
few minutes after application of APM or MAP
and lasted 30 minutes to 2 hours.

The basolateral amygdaloid stimulation
produced small negative field potentials monosyna-
ptically in the nucleus accumbens, and slight
negative deflections disynaptically in the caudate
nucleus. After tetanic stimulation to the amygdala,
there was a long-lasting augmentation of accum-
bens and caudate responses in amplitude. Kindl-
ing stimuli presented once a day had a cumula-
tive effect on the field potentials evoked in both
nuclei, and they attained their maximum value
within 12 days after commencement of the kindl-
ing procedure. Fig. 2 shows evoked potentials thus
augmented by kindling stimulation in the nucleus
accumbens (A) and the caudate nucleus (B),
before and after systemic application of MAP (1. 2
mg/kg). Both responses decreased in amplitude
to one-third of the control responses for over 2
hours after MAP application, and then recovered
gradually to the control level. This findings may
suggest that there was a temporary inhibition of
synaptic transmission from the amygdaloid com-
plex to the neostriatum after administration of
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dopaminergic drugs.
Experiment 2

The effects of APM on neuronal activities in
the extrapyramidal motor system were studied in
the entopeduncular nucleus (ENT, a homo-
logue of the medial pallidal segment of primates)
in cats. The animals were kept anesthetized with
nitrogen oxide throughout the experiments. Apo-
morphine was applied intravenously in increasing
doses, which cumulativelyy doubled with each
addition (5-640 ug/kg) (Fig. 3). The spontaneous
firing rates of entopeduncular neurons, which
were inhibited by electrical stimulation of the
caudate nucleus, were biphasically affected by
APM: at low doses (5-20 ug/kg) spontaneous
firing increased up to 140% compared to the
control (Fig, 4b, Fig. 5A, 5Bb), while at higher
cdoses (40-640 ug/kg) these activities decreased to
about 70% of the control level in a dose-depen-
dent fashion (Fig. 4c, Fig. 5A, 5Bc).

Neuronal discharges in ENT were inhibited
by caudate stimulation for 170-480 msec. When

APM ‘was administrated intravenously, the dura-
tion of the inhibition was significantly prolonged
even with low doses (5-20 pg/kg). By further
application the inhibition was prolonged dose-
dependently, and at the final dose (640 pg/kg)
the duration of inhibitdon attained to about 140
% of the control (245-500 msec) (Fig. 6).

These results suggest the following two points:
firstly there are direct and indirect effects of
apomorphine on ENT neurons which may contri-
bute to biphasic responses in spontaneous discharge
rates,: another suggestion is that APM may affect
the pallidal function by modulating GABAergic
transmission in the neostriatopallidal pathway.

In conclusion, functional disturbances of the
basal ganglia, owing to dysfunction of the dopa-
minergic system, would be involved in producing
disturbances of motility in childhood autism, such
as rhythmic and tic-like involuntary movements,
non-rhythmic chorea-like ballistic movement, and
dystonic posturing of the feet, hands and fingers.
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