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Abstract

Objective: To investigate the effects of auditory deprivation (AD) on abilities of learning and memory and the
changes of ultrastructure of auditory cortex in newborn rats.

Method: Experiments were performed on 36 newborn Sprague—Dawley rats.Animals were randomly assigned to two
experimental groups: AD group and normal control (NC) group. Newborn rats in AD group were given amikacin
500mg/kg-d subcutaneously from the 7th (P7) to the 16th(P16) postnatal d to establish auditory deprivation models.
Newborn rats in NC group were given the same volume of normal saline subcutaneously only. The abilities of
leamning and memory were tested by Morris water maze at different time points. After behavior test, the
ultrastructure of auditory cortex neurons were observed by electron microscope.

Result: (DPlace navigation test: Comparisons were made among the mean escape latencies each d. At the P3week,
comparisons between AD group and NC group showed no significant difference everyday (P>0.05).At the PSweek,
from the 2™ d on, the mean escape latencies of rats in AD group were much longer than those in NC group (P<
0.05,P<0.01,P<0.01). At the P7 week, from the 1" d on, the mean escape latencies of rats in AD group were
much longer than those in NC group (P<0.05,P<0.01,P<0.01, P<0.01). @Spatial probe test (SPT): the time for
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swimming in target quadrant in AD group decreased significantly compared with that in NC group after the P5

week (P<0.01 and P<0.05),the times of crossing the platform in AD group reduced significantly compared with that

in NC rats after the P5 week (P<0.01 and P<0.05). @In auditory cortex area of rats in NC group, there were intact

neurons, distinet structure, abundant organellae. Synapses were abundant with distinct pre —and —post synaptic

membranes and rich synaptic vesicles. The synaptic cleft was clearIn AD group,however, there were edematous

neurons, mitochondria, Golgi apparatus and polyribosome reduced, synapses reduced with indistinct pre—and —post

synaptic membranes, synaptic vesicles decreased. The synaptic cleft was unclear.

Conclusion: Auditory deprivation can decrease the abilities of learning and memory in newborn rats, which is

correlated with the changes in the ultrastructure of auditory cortex neurons and synapses.
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