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Relationship between Intraocular Pressure and Central Nervous System
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The intraocular pressure is maintained within the narrow normal range in human,
to keep the eye balls constant shape. The regulation of IOP consists of the neural,
mechanical, and humoral controls. The sympathetic and parasympathetic inputs to regulate
IOP are known, and also the sensory output from the eye to detect the IOP level has
been reported. Since 1950"s it was been suggested that the central nervous system (CNS),
especially the hypothalamus plays an important role in regulating IOP. We investigated
the effect of microiontophoretic application of vasopressin (VP) and oxytocin (OXT) into
the cat hypothalamus on IOP. The goal was to understand better the mechanisms of
IOP regulation by the CNS. Under sodium pentobarbital anesthesia (35 mg/kg, i.p.),
the cats were fixed in a stereotaxic apparatus. The IOP and blood pressure (BP) were
recorded continuously. A three-barreled glass micropipette was used; VP, OXT, and saline
were applied iontophoretically into the hypothalamus. When VP or OXT was injected
in and around the supraoptic nucleus and the paraventricular nucleus, the IOP was elevated
gradually. When saline was applied to the same point, the IOP showed no change. It
is concluded that this experimental model is very useful to study the regulatory mechanism
of IOP in the CNS.
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Lens Accommodation, Ocular Convergence and the Brain
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Experimental findings obtained by our group were reviewed, and functional significance
of the visual association cortex in controlling lens accommodation and ocular convergence
was discussed. By intracortical microstimulation in an extrastriate visual area in the cat,
lens accommodation and vergence eye movement were evoked. In the same cortical area,
a group of neurons was also activated in correlation with lens accommodation or ocular
convergence. In addition, after the lesion in this area, the velocity of ocular convergence
was significantly reduced. Human psychophysical studies on these topics were referred,
and it is suggested that this cortical area contributes to the pre-programed control of lens

accommodation and ocular convergence, especially in their dynamic phase.

Key words: lens accommodation, ocular convergence, vergence eye movement, near response,
visual cortical area, brain, physiology
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