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Learning to hear: development and plasticity in the deaf brain
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Postnatal development includes progressive and regressive brain changes, some of them dependent on experience. Using a natural model of
congenital deafness, the deaf white cat, our team has focused on effects of sensory experience on the structure and function of the auditory
system. We use cochlear implant to test auditory function in deaf animals. Further, we provide deaf animals with a portable signal processor and
a cochlear implant and induce hearing experience at different ages. We could demonstrate a delayed and altered cortical synaptic development
in congenital deafness. Chronic electrical stimulation prevented many of the maturational deficits, provided stimulation was initiated within early
sensitive periods. To investigate the reasons for sensitive periods, we studied visual function of the cortical auditory areas. We could demonstrate
an areal-specific crossmodal reorganization in deafness. Although in the reorganized areas the auditory responsive neurons were not reduced in
number, recruitment of even a limited number of neurons for visual tasks will reduce the computational capacity in the given area. Reduced feature
sensitivity, as we have further shown, complicates the starting point for learning after restoration of hearing. Finally, corticocortical connections
were studied both anatomically and functionally. Based on our layer-specific recordings in primary auditory cortex we previously suggested a corticocortical decoupling in deafness. Using tracer experiments and functional studies we find reduced bottom-up and top-down cortical information
transfer in deafness. Such compromised top-down processing in the auditory cortex is likely participating on the closure of sensitive periods.
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