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How does acetylcholine contribute to the visual perception of awake animals?
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Although the neuromodulator acetylcholine (ACh) is known to facilitate the
neuronal activity in the visual cortex (response gain control), it remains unclear its specific role in
visual function. In the present study, we investigated how the contrast sensitivitg of rats was
influenced by the depletion of basal forebrain cholinergic neurons in the nucleus basalis. First, we
developed a novel behavioural task, a two alternative forced-choice visual cue detection task, which
enabled short rat training periods. Furthermore, we measured the contrast sensitivity of rats injected
with 192 lIgG-saporin into the basal forebrain. We found that 192 IgG-saporin-induced loss of cholinergic
neurons was associated with an impairment of contrast sensitivity iIn the optimal spatial frequency
ranges. Our results suggest that ACh contributes to maintain the visual function by optimally controlling
the response gain in the visual cortex.
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