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Abstract

Sensory eye dominance (SED) refers to the functional asymmetry of the two eyes resulting from the visual cortex
weighing one eye’s input more heavily than that of the other. While an exaggerated degree of SED is a prominent
characteristic exhibited by certain clinical populations, a mild imbalance is commonly observed in the visually
normal population. Promisingly, perceptual training protocols employing dichoptic presentation of signal-noise
motion stimuli have been shown to effectively improve SED in visually normal individuals, with behavioural changes
accompanying alterations of neural responses in the primary visual cortex. However, the mechanisms underlying
these learning-driven neural changes are not fully understood. Here, using magnetic resonance spectroscopy, we
sought to determine the role of inhibitory mechanisms in governing sensory eye balance and its plasticity in
individuals with normal vision. Specifically, we measured changes in metabolic concentrations of y-aminobutyric
acid (GABA) in the occipito-temporal cortex (OTC) and motor cortex (as a control), before and after a five-day
perceptual training protocol. Fifty visually normal observers received training on a dichoptic or binocular variant of
a signal-in-noise (left—right) motion discrimination task over five consecutive days. Results showed significant
shifts in SED following dichoptic (but not binocular) perceptual training. Before perceptual training, GABA
concentrations in the OTC varied depending on the eye that received signals for both training groups. Specifically,
GABA concentrations in the OTC were lower when signals were presented to the dominant eye than when signals
were presented to the non-dominant eye. After dichoptic (but not binocular) perceptual training, GABA
concentrations in the OTC increased during presentations of signals to the dominant eye and decreased during
presentations of signals to the non-dominant eye. The observed associations between GABA and SED were specific
to OTC, as GABA levels in the motor cortex remained comparable irrespective of which eye received signals and did
not change with either type of training. Our data suggest that a noise-based dichoptic training protocol drives
changes in SED by potentially promoting a rebalancing of interocular inhibition in the OTC.
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