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大脳皮質－黒質神経回路のトレーシングおよび免疫組織化学的解
析
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Substantia nigra pars reticulata (SNr) receives major inputs from medium spiny neurons (MSNs), which
are GABAergic projection neurons in the striatum. Previously, we found that those striatonigral
projection fibers expressing sodium channel β4 subunit (Navβ4) are unmyelinated. Navβ4 is strongly
expressed in the MSNs and diffusely distributed along the projection fibers to SNr. Nav1.2, which is a
sodium channel alpha subunit expressed in the central nervous system (CNS), also shows diffuse
distribution along the unmyelinated fibers. Same as the Navβ4, Nav1.2 is expressed in the MSNs and
diffusely expressed in the striatonigral fibers. In addition, Nav1.2 is more widely distributed in
unmyelinated fibers than Navβ4 in the CNS (e.g. parallel fibers in the cerebellum and mossy fibers in the
hippocampus). Thus, Nav1.2 is a good marker of unmyelinated fiber projections in the CNS. We generated
Scn2a conditional knock-out mouse (Gpr88-Cre; Scn2aF/F), which shows nearly complete elimination of
Nav1.2 proteins in the striatal MSN. In the mouse, Nav1.2 expression should be eliminated in the
striatonigral fibers, but we found a small population of Nav1.2 positive projection fibers to the SNr.
Immunostaining using anti-Navβ4 and anti-Nav1.2 antibody showed not all the Nav1.2 colocalized with
Navβ4. This result suggests that these Nav1.2 positive fibers without Navβ4 do not originate from the
striatal MSNs. Furthermore, the Nav1.2 positive fibers did not colocalize with the markers of myelinated
fibers such as MBP and NFH, suggesting these fibers are unmyelinated. To determine the location of the
neurons projecting these Nav1.2 positive fibers, GFP-tagged AAV retrograde tracer was injected in the
SNr of Gpr88-Cre; Scn2aF/F mouse. Immunohistochemical analysis showed that GFP and Nav1.2 double-
labelled neurons exist mainly in frontal association cortex. Taken together, we found a subset of
cortico-nigral projection fibers, which shows diffuse Nav1.2 expression throughout the axons, could be
unmyelinated. 
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