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Studies on the mechanisms of noradrenaline and dopamine release in the nucleus
accumbens
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in vivo

Oral dyskinesia is a neurological disorder is characterized by involuntary
repetitive orofacial movement. It is associated with aging or use of drugs for Parkinson’ s disease and
antipsychotics. The detailed biological basis of the syndrome is unclear, but the pharmaco-behavioural
studies indicate that enhance of dopamine function in the nucleus accumbens and striatum plays major role
for the induction of repetitive jaw movements of rats. In the present study, we investigated the roles of
adrenaline receptor subtypes in the regulation of accumbal dopaminergic activity in freely moving rats,

using the in vivo brain microdialysis technique.
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Effects of the propranolol (1200 pmal) on the co-administration of
dobutamine (0.12 pmol) and salbutamol (3.8 pmol)-induced increase of
dopamine (DA} levels in the nudleus accumbens (n = §; dosed squares).
The data are expressed as the mean of change in 20 min observation
periods after onset of 80 min-infusion of the B-adrenoceptor agonists.
Vertical bars indicate S.EM. The hatched bar above the abscissa
indicates the perod of propranolol perfusion (60 min) that commenced 60
min before onset of B-adrenoceptor agonists infusion. The filled bar above
the abscissa indicates the perod of infusion of vehicle or the cocktail of B-
adrenoceptor agonists (80 min). The asterisks represent the statistical
comparson per ime point between dobutamine .12 pmol + salbutamal
3.6 pmol with or without propranolol 1200 pmol pretreatment (post hoc
Scheffe’s test: P = 0.05). The bar graph depicts % of area under the curve
(AUC) of the accumbal dopamine (D4) response to the infusion of vehice
or the p-adrenoceptor agonists during the 0—180-min interval following the
onset of the infusion with orwithout propranol ol pretreatment.
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A B0-min infusion of S-methylurapidil [6 pmol (0 =5; closed diamonds)]
followed by a 80-min infusion of methoxamine (24 pmol) failed to affect
the noradrenaline (NA; upper panel) level in the nucleus accumbens, but
inhibited the methoxamine (24 pmol)-induced decrease in the dopamine
(DA; lower panel) level in the nucleus accumbens. The data are
expressed as the mean change in 20-min observation periods after
onset of a B0-min infusion of methoxamine. Vertical bars indicate SEM.
The open bar above the horizontal axis indicates the period of infusion of
vehicle or 5-methylurapidil (60 min). The filled bar above the horizontal
axis indicates the period of infusion of vehicle or methoxamine (80 min).
*Comparisons per time point between 24 pmol methoxamine and

6 pmol 5-methylurapidil + 24 pmol methoxamine that achieved statistical
significance (post-hoc Scheffé’s test: P <0.05).
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A 80-min infusion of cyclazosin [0.6 pmol (n=5; closed diamonds)]
followed by a 60-min infusion of methoxamine (24 pmol) did not alter the
noradrenaline (NA; upper panel) level in the nucleus accumbens, but
counteracted the methoxamine (24 pmol)-induced decrease in the
dopamine (DA; lower panel) level in the nucleus accumbens. The data
are expressed as mean change in 20-min observation periods after
onset of infusion of a 60-min infusion of methoxamine. Vertical bars
indicate SEM. The open bar above the honzontal axis indicates the
period of infusion of vehicle or cyclazosin (60 min). The filled bar above
the horizontal axis indicates the period of infusion of vehicle or
methoxamine (60 min). *Comparisons per time point between 24 pmol
methoxamine versus 0.6 pmol cyclazosin + 24 pmol methoxamine that
achieved statistical significance (post-hoc Scheffé's test: P< 0.05).
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A 80-min infusion of BMY 7378 [0.6 pmol (n=5; closed diamonds)]
followed by a 60-min infusion of methoxamine (24 pmol} did not affect
the noradrenaline (NA; upper panel) level in the nucleus accumbens, but
it suppressed the methoxamine (24 pmol}-induced decrease in
dopamine (DA; lower panel) level in the nucleus accumbens. The data
are expressed as mean change in 20-min observation periods after
onset of a 60-min infusion of methoxamine. Vertical bars indicate SEM.
The open bar above the horizontal axis indicates the period of infusion of
vehicle or BMY 7378 (80 min). The filled bar above the horizontal axis
indicates the period of infusion of vehicle or methoxamine (60 min).
*Comparisons per time point between 24 pmol methoxamine versus
0.6 pmol BMY 7378 + 24 pmol methoxamine that achieved statistical
significance (post-hoc Scheffé's test: P < 0.08).
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