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Nicotinic regulation of sensory information processing in primary auditory
cortex
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Systemic nicotine exposure enhances sound evoked responses of specific
auditory information while it suppresses those of non-specific information via nicotinic
acetylcholine receptors in primary auditory cortex (Al). We investigated mechanisms underlying this
nicotinic filtering of sensory information at molecular, cellular, and system levels. Nicotine
exposure activated protein kinase A (PKA), which in turn activated extracellular signaling-regulated

kinases (ERK) to confer the nicotinic filtering. Nicotine increased the amplitude of spontaneous
excitatory synaptic activities via PKA by phosphorylating the subunit of main neurotransmitter
glutamate-activated ion channels at or near the synapses. It was also found that nicotine suppressed
the responses of inhibitory synaptic activities. These data suggest that nicotinic filtering
recruits PKA to regulate both excitatory and inhibitory synapses in Al.
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