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Effects of visual deprivation during an early developmental period in visual
pathway structures are unclear. Using mice reared in dark during P19-P32, we analyzed the optic
nerve structure of the adult mice that reared in dark during an early developmental period. We found
that myelin sheaths on dark-reared mouse optic nerve were shorter than that in normally reared
mice. In addition, the axons in optic chiasm tended to be smaller in dark reared mice. These finding
indicated that dark rearing during the early developmental period affects the morphology of visual
pathway and that cannot be normal, even if mice are reared in normal condition after dark rearing.
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Abstract

An appropriate sensory experience during the early developmental period is important
for brain maturation. Dark rearing during the visual critical period delays the
maturation of neuronal circuits in the visual cortex. Although the formation and
structural plasticity of the myelin sheaths on retinal ganglion cell axons modulate
the visual function, the effects of dark rearing during the visual critical period on
the structure of the retinal ganglion cell axons and their myelin sheaths are still
unclear. To address this question, mice were reared in a dark box during the visual
critical period and then normally reared to adulthood. We found that myelin sheaths on
the retinal ganglion cell axons of dark-reared mice were thicker than those of normally
reared mice in both the optic chiasm and optic nerve. Furthermore, whole—mount
immunostaining with fluorescent axonal labeling and tissue clearing revealed that the
myelin internodal length in dark-reared mice was shorter than that in normally reared
mice in both the optic chiasm and optic nerve. These findings demonstrate that dark
rearing during the visual critical period affects the morphology of myelin sheaths,
shortens and thickens myelin sheaths in the visual pathway, despite the mice being
reared in normal light/dark conditions after the dark rearing
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