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Effect of Acute and Chronic Treatment with Risperidone on the
Serotonin and Dopamine Receptors in the Rat Brain

Yun Young Choi, M.D.,, Dae Hyuk Moon, M.D, Hye-Kyung Son, B.S.”
Chang Yoon Kim, M.D.", Chul Lee, M.D.” and Hee Kyung Lee, M.D.

Department of Nuclear Medicine and Neuropsychiatry', Asan Medical Center,
Department of Physics™, University of Ulsan, Seoul, Korea.

The therapeutic efficacy of antipsychotic drugs is generally attributed to their
ability to block dopamine D: receptors. Classical D2 antagonists are not effective to
treat negative symptoms and produce extrapyramidal side effects. On the other hand,
atypical antipsychotic agents ameliorate negative symptoms without producing extra-
pyramidal side effects, and it is reported to be associated with blockade of serotonin
5-HT; receptors. The purpose of this study was to evaluate the effect of risperidone

on neuroreceptors in the rat brain by quantitative autoradiography method.

In acute treatment group, risperidone was injected into peritoneal cavity of male
Wistar rats with dose of 0, 0.1, 0.25, 0.5, 1.0 and 2.0mg/kg in each group(5/group),
and they were decapitated after 2 hours. In chronic treatment group, risperidone was
injected with dose of 0, 0.1, and 1lmg/kg(IP.) for 21 days and decapitated after 24
hours following last treatment. The effect of risperodone on the binding of
[SH]spiperone to 5-HT:2 and D; receptors were analysed in 4 discrete regions of the

striatum, nucleus accumbens, and frontal cortex by quantitative autoradiography.

Acute treatment with risperidone reduced cortical 5-HT: specific [BH]spiperone
binding to 32% of vehicle-treated control. Subcortical 5-HT: specific [SH]spiperone
binding was not affected at all dose groups whereas a significant reduction (57%) in
D specific [*Hlspiperone binding was observed in risperidone treated group at doses
of 1-2mg/kg. Chronic treatment with risperidone produced a decrease in the maximal
number of cortical 5-HT2 receptors to 51% and 46% of control in 0.lmg/kg & lmg

/kg treated group respectively.

In conclusion, risperidone is a cortical serotonin receptor antagonist with relatively
weak antagonistic action on dopamine receptors. These effects on neuroreceptors may

explain the therapeutic effect of risperidone as a atypical antipsychotic agents.
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Fig. 1.

Coritcal 5-HT; receptor binding : Images of autoradiogram of [*Hlspiperone binding

in the dorsal frontal cortex from rats treated with risperidone and vehicle group.
Vehicle-treated rat showed increased 5-HT: specific bmdmg of [H]sp1perone in the
dorsal frontal cortex than the risperidone-treated group in all dose ranges.

2.0mg/kg of risperidone.
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Fig. 2. Effect of acute treatment with risperidone on
cortical 5-HT; “specific [*Hlspiperone binding
in the dorsal frontal cortex (n=5). Decreased
(Hlspiperone binding is seen in all dose
ranges of risperidone treatment{Mean+S.D.).

. Total binding of [*Hlspiperone in the dorsal frontal cortex{arrow)(incubated in the
presence of 100nM prazosin) of vehicle-treated rat.

Nonspecific binding of [3H]sp1perone (incubated in the presence of 100nM prazosin
and 5uM rnethyserglde) in the adjacent brain section of A.

. Total binding of [H]splperone in the dorsal frontal cortex(arrow) of rat treated with

. Nonspecific binding of [3H]sp1perone in the adjacent brain section of C.
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Fig. 3. Subcoritcal 5-HT2 receptor binding: Images of autoradiogram of [JH]spiperone binding in
the nucleus accumbens and striatum from rats treated with risperidone and vehicle
group. Subcoritcal 5-HT% specific [SH]spiperone binding in the nucleus accumbens and
striatum is minimal in either risperidone-treated group or vehicle group.

. Total binding of [*Hlspiperone in the striatum(large arrow)and nucleus accumbens(small
arrow)(incubated in the presence of 10uM sulpride) of vehicle-treated rat.

100nM ketanserine) in the adjacent brain section of A.

A
B. Nonspecific binding of [*Hlspiperone (incubated in the presence of 10uM sulpride and
C

. Total binding of ["Hlspiperone in the nucleus accumbens and striatum of rat treated with

2.0mg/kg of nspendone

D. Nonspecific binding of [H]splperone in the adjacent brain section of C.
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Fig. 4. Effect of acute treatment with nsspendone on
subcortical 5-HTz  specific [H]splperone
binding in stdatum. Minimal [*Hlspiperone
binding in striatum in either vehicle-treated
group or risperidone- treated group.
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Fig. 5. Effect of chronic treatment with risperidone
on 5-HT: specific [*Hlspiperone binding in
dorsal frontal cortex (n=3/group). Decreased
number of receptors in risperidone-treated
group comparing the vehicle group.
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Fig. 6. D2 receptor binding: Images of autoradiogram of [3H]spiperone binding in the nucleus
accumbens and striatum from rats treated with risperidone and vehicle group. D2
specific [SH]Spiperone binding in the nucleus accumbens and striatum is significantly
decreased in risperidone-treated group with dose rage of 1.0-2.0mg/kg, comparing the
small dose-treated group and vehicle group.

Total binding of ["Hlspiperone in the striatum(large arrow)and nucleus accumbens(small
arrow)(incubated in the presence of 100nM ketanserin) of vehicle-treated rat.

and 10uM sulpride) in the adjacent brain section of A.

A.
B. Nonspecific binding of [*Hlspiperone (incubated in the presence of 100nM ketanserine
C.

Total binding of ["Hlspiperone in the nucleus accumbens and striatum of rat treated

with 2.0mg/kg of risperidone.

D. Non specific binding of [*Hlspiperone in the adjacent brain section of C.
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Fig. 7. Effect of acute treatment with nspendone
on Do Specxfxc [*H] spiperone bmdmg in the
striatum. [*H)spiperone binding is dimini-
shed in 10 and 2.0mg/kg treated group,
while no significant changes are seen in
lower dose group
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