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Abstract

The nerve fiber composition in the optic nerve of the mouse was examined on
electron micrographs of whole transverse sections of the optic nerve. The number
of myelinated nerve fibers is 64,746. The diameter of the myelinated nerve fibers
ranges from 0.3 um to 4.2 gm, and its mean value is 0.96 ym. The frequency
distribution of the fiber diameter is unimodal. As to the distribution of the nerve
fibers, there is found a regional heterogeneity of the fiber size. The fiber size is
relatively small and uniform in the peripheral region of the nerve, whereas it is
dispersed over a fairly wide range in the central region. Unmyelinated nerve fibers
having a diameter of about 0.2-0.5 ¢m are found scattering among the myelinated
nerve fibers, and their number is 807.

The course of the optic fibers passing through the chiasma was studied in
normal materials and in degenerated ones following unilateral or bilateral eye
enucleation. The optic fibers take four courses in the chiasma. The majority of the
optic fibers decussate and enter the contra-lateral optic tract. Nondecussating fibers
entering the ipsilateral optic tract are about 200 in number. About 50 nerve fibers
constituting the inferior fasciculus of the accessory optic system leave the chiasma
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and run caudally through the ventro-lateral part of the hypothalamus. The nerve
fibers of the retinohypothalamic projection leave the caudal edge of the chiasma
near the midline and enter the hypothaldmus. The number of them is about 1200.
This corresponds to 1.8 % of the total optic fibers. The fasciculus
suprachiasmaticus runs between the chiasma and the floor of the third ventricle. In
the optic fibers, the thickness of the myelin sheath becomes thicker in proportion
to the diameter of the fiber, as seen in other parts of the nervous system, while in
the fasciculus suprachiasmaticus, the nerve fibers have a uniform thickness of the
myelin sheath regardless of the fiber diameter.
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