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The basal ganglia mediate a wide variety of psychomotor functions, including motor control, motor
planning. The nigrostriatal dopamine (DA)-producing neurons play a critical role in the basal
ganglia functions. The neural mechanism by which DA controls the basal ganglia circuitry through
various populations of striatal neurons is not yet fully understood.

Immunotoxin-mediated cell targeting (IMCT) is a technique for conditional cell ablation in
transgenic animals. In the strategy of IMCT, transgenic mice are generated that express human
interleukin-2 receptor a-subunit (IL-2Ra) under the control of a cell type-specific promoter, and
these mice are then treated with a recombinant immunotoxin (IT). In the present study, IMCT was
applied to ablate the neuronal types expressing dopamine D2 receptor (D2R) in the dorsal striatum.
To express IL-2Ro under the control of the D2R gene, the IL-2Ra gene cassette was introduced into
the mouse D2R locus with gene targeting. Injection of IT into the striatum induced a selective
ablation of the striatopallidal medium spiny neurons and the cholinergic interneurons in the mutants.
The ablation of the striatal D2R-expressing neurons caused abnormalities in motor behavior, which
were characterized by a hyperactivity of spontaneous movement and an attenuation of DA-induced
hyperactivity. The ablation of these neurons caused upregulation of glutamic acid decarboxylase
(GAD67) mRNA in the globus pallidum (GP) and downregulation of cytochrome oxidase activity
in the subthalamic nucleus (STN), whereas it did not affect the expression of substance P mRNA in
the striatonigral medium spiny neurons. The ablation reduced DA-induced expression of the
immediate early genes (IEGs) in the striatonigral medium spiny neurons but not in the GP and STN.
In addition, the mice treated with a selective cholinergic neurotoxin showed no apparent change in
spontaneous motor behavior and they exhibited a modest increase in DA-induced behavior.

These results indicate that the striatopallidal medium spiny neurons play an essential role in
dual control of motor behavior that includes the suppression of spontaneous behavior and the full

expression of DA-induced behavior.
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