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Neural mechanisms for processing temporal structure of sound in
auditory cortex
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Abstract: We investigated neural mechanisms for processing temporal structures of sounds in the primary auditory cortex (Al)
of guinea pigs using a temporally-asymmetric noise-like sound (F, 90-ms long) and its time-reversal (rF). After conditioning to F,
guinea pigs responded behaviorally to only F but did not to other sounds including rF. The animals discriminate F from rF using
temporal structures of the sound because F and rF have the same spectral components. The activity of Al to F and that to rF
differed in response amplitude and the amount of the difference changed after the conditioning. Further, we investigated the
responses of Al to repetitive sounds with different intervals. The Al in naive guinea pigs responded to each of the repetitive F or
short tones with an equal amplitude if the interval is longer than 125 ms but the amplitude of each response decreased after the
several responses if the interval is shorter than 125 ms. After training the animals to discriminate repetitive F with 1150-ms
intervals (CS) from those with shorter intervals, they behaviorally discriminated between them and the Al in those animals
showed responses to each of the repeated F with shorter intervals (115 and 230 ms) during 1150-ms period, i.e., the period of CS.
These results indicate that the responses to sounds with different intervals changed plastically after the training. Based on these
results, we discuss the neural mechanisms in Al for processing temporal structures of sounds.
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