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Parvalbumin expression by monocular enucleation in the visual cortex
during the sensitive period in rats

Yoritsugu Hada, Misao Yamamoto

Department of Ophthalmology, Kobe University School of Medicine
5-2 Kusunoki-cho, 7 chome, Chuo-ku, Kobe, 650-0017, Japan

ABSTRACT

Monocular deprivation during the sensitive period causes functional alteration in the visual
cortex. Animals deprived vision in one eye have been regarded as a good model of the pattern
deprivation amblyopia. A current treatment of amblyopia is performed by the correction of
refractive error of the amblyopic eye and occlusion of fellow one. In order to develop a more
efficient treatment for amblyyopia, it is important to elucidate crucial molecules for the
regulation of ocular dominance plasticity by use of this animal model. In the present study, we
have tried to prove a hypothesis whether parvalbumin, a calcium-binding protein, is a useful
marker for assessing the effect of the monocular deprivation in the rat visual cortex. Monocular
enucleation of Long-Evans rats was performed at postnatal 14 day, just before natural eye
opening. After one month of survival, animals were examined the expression of parvalbumin
protein and mRNA in the primary visual cortex. There was no significant reduction in the rat
visual cortex contralateral to enucleated eye, suggesting that the expresiion of parvalbumin in the
visual cortex is not regulated by binocular competition. It is probably important that GABAergic
neurons are involved in the expression of parvalbumin during sensitive period. We also noticed
that some sporadic reduction in parvalbumin expression was found throughout the cerebral cortex,
suggesting that other factors except visual activity play some role for the regulation of
parvalbumin expression by maintaining GABAergic function. Therefore, parvalbumin may
protect GABAergic neurons from the cell death by an acute elevation of intracellular Ca®*
concentration and be involved in the calcium-dependent synaptic plasticity.
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