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_abstract

Involvement of the Habenulopeduncular and Striatonigral Pathways
in the Regulation of Mesocortlcal Dopamine. Neurons

Michio* Tokru, Tohru Nishikawa, Alsuko Ogawa, Mizuo Takashima and Nobuko Malaga

The possible roles of the habenulepeduncular
and striatonigral pathways in the  transsynaptic
regulation of the"activity of mesdcortical dopamine
neurons has ‘been. investigated in the rat by study-
ing. the effect of the .acute or chronic interruption
of the impulse traffic in the.tracts upon cortical
dopamine metabolism after. the acute systemic
admihistration .of haloperidol. -

Bilateral electrolytic lesion of the . habenula
augmented dopamine {+26%) and 3, 4-dihydroxy-
phenylacetic acid (431%) levels in the medial
frontal cortex ‘7. days later, whereas the lesion did
not modify the activation of dopamine metabolism
in the area induced by haloperidol (1 mg/kg, i.pi).
In contrast, bilateral electrolytic lesion of the
striatonigral pathways blocked the ability of the
dopamine antagonist to increase, 3, 4-dihydroxy-
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phenylacetic acid in the medial frontal cortex 7 '
days after the operation- without “affecting the
basal contents of dopamine and 3, 4-dihydro-
xyphenylacetic acid. Similarly, an acute cessation
of impulse flow in the striatonigral pathways by
means of local infusion of tetrodotoxin into the
pathways prevented the haloperidol-induced in-
crease of the dopamine metabolite in the medial
frontal cortex. The interruption of the neuronal
activity also inhibited the haloperidel-induced
activation of the nigrostriatal dopamine neurons,
confirming the view that the pathways exert feed-
back regulation on the dopamine neurons. Ibotenic .
acid-induced lesion of the medial frontal cortex
partially attenuated the effect of haloperidol on
cortical 3, 4-dihydroxyphenylacetic acid levels 10
days after the local infusion of the compound.



These results support the view that mesocor-
tical dopamine neurons undergo a tonic inhibitory
influence by the habenulopeduncular pathways,
suggesting that the haloperidol-induced activation
of the dopamine neurons depends upon the im-

pulse flow of the neuronal circuit coursing through
the striatonigral pathways, but not the habenulo-
peduncular tract. The neurons concerning the
activation may originate in part from the medial
frontal cortex.
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