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Part 1: Relative distribution of cholinergic neurons vs. serotonergic fibers in the cat neostriatum

The distribution of choline acetyltransferase (ChAT)-containing neurons and serotonin (5-
HT)-containing nerve fibers in the cat neostriatum was investigated by use of immunohistochemical
techniques. Both ChAT- and 5-HT-staining techniques were applied to alternate brain sections,
thereby allowing a precise comparison of the distribution pattern of ChAT-immunopositive cells
(ChAT cells) and 5-HT-immunopositive fibers (5-HT fibers). In the neostriatum, ChAT cells were
strongly stained throughout their cell bodies and proximal (1%-order) dendrites. The majority of them
were multipolar cells with a soma diameter of 20-50 pm (long axis) X 10-30 um (short axis). Inthe
caudate nucleus, ChAT cells were evenly and diffusely distributed except for the dorsolateral region of
its rostral half, in which latter region they were distributed in loosely formed clusters. In the rostral
portion of the putamen, the density of ChAT-cell distribution was like that in the medial region of the
caudate nucleus. In contrast, this distribution was more dense in the caudomedial region of the
putamen, adjacent to the globus pallidus. 5-HT fibers in the neostriatum were dark-stained, of quite
fine diameter (< 0.6 pm), and they contained small, round varicosities (diameter, usually 0.5-1.0 pm,
but some >1.0 pm). Such 5-HT fibers were distributed abundantly throughout the caudate nucleus
and putamen. In the rostrocaudal portion of the caudate nucleus, their density was high in its dorsal
and ventral components, and low in the middle component. Throughout the putamen, 5-HT fibers
were distributed homogeneously in the mediolateral and dorsoventral directions. In the caudal
portion of the putamen adjacent to the globus pallidus, the 5-HT fibers had a higher density while
maintaining their homogenous distribution pattern. In the two main divisions of the striatum, the
so-called “patch” (AchE-poor) and “matrix” (AchE-rich) compartments, there was a near-even
distribution of 5-HT fibers and terminals. The above results suggest that the 5-HT-dominated,
raphe-striatal pathway is optimally arranged for modulating the activity of both the intrinsic and the

projection neurons of the neostriatum.

Part 2: Distribution and fine morphology of neostriatal output neurons, and serotonergic innervation
to the output neurons and cholinergic interneurons in the cat

To characterize the distribution and fine morphology of neostriatal output neurons,
retrograde neural tracer, biotinylated dextran amine (BDA) was focally injected into three major
target nuclei of the striatum: the globus pallidus (GP), entopeduncular nucleus (EP) and substantia
nigra pars reticulata (SNR). We found a general tendency that GP- and EP-projection cells to occur
at highest density in the dorsal part of the caudate body and caudate head, respectively, whereas
SNR-projection cells had their highest density in a more ventral portion of the head and body of the
caudate nucleus. At those rostro-caudal levels where the density of GP-, EP- and SNR-projection
cells were highest, the density of BDA retrogradely labeled cells in the putamen tended to be the
highest. The majority of the labeled output projection neurons in the caudate nucleus were small to
medium sized and multipolar in shape. The range of their soma diameters was 12-27 um (long axis)
X 6-17 pm (short axis). They had 4-8 primary (1*-order) dendrites. A number of spines on the
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remote dendrites were also BDA-labeled. At the primary dendrites and the initial part of the
secondary dendrites, spines tended to be absent. There was no significant morphological difference
in the characteristics and the size of the retrogradely labeled output cells with BDA injections into the
GP, EP and SNR. 5-HT- and ChAT- immunohistochemistry were also applied for the neostriatal
sections to investigate 5-HT innervation to BDA-labeled output neurons and ChAT positive
interneurons. ChAT positive cells were large-sized and aspiny. Somata and dendrites of output
neurons projecting to the GP, EP and SNR and those of ChAT positive interneurons were densely
surrounded by thin 5-HT fibers (C-fibers) and varicosities. In addition, the spines of striatal output
neurons were closely apposed by a number of fine 5-HT varicosities.
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