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Hearing deprivation in early period causes impaired
social competence in adult mice

ZHOU Xue-hua, JIN Lin, SHEN Xia"
(Department of Anesthesiology, Eye and ENT Hospital , Fudan University , Shanghai 200031, China)

[ Abstract] Objective To identify the relationship between hearing deprivation and social skills.
Methods The mice were randomly divided into control group (n=36) and hearing deprivation group (7=
32). On postnatal day 7 (P7), the experimental mice received one daily neomycin dose for 7 consecutive
days (200 mg/kg, subcutaneous injection) , and the corresponding dose of sterile saline was separately
injected into the control group mice. The auditory brainstem response test (ABR) was applied to compare
hearing thresholds of mice at the age of 1 month and 3 month. In mice at three months of age, three-
chamber social interaction test was used to evaluate the social ability, Open field experiment was used to
evaluate the anxiety level, and Y maze were used to evaluate the learning and memory function. Results
Neomycin administration to mice in early period caused long lasting and severe hearing loss in adulthood.
Compared with the controls, mice with hearing deprivation showed impaired social interaction capability
[ (64.89+9.58) s wvs. (107.20+39.18) s, P<C0.05) and social memory the hearing loss mice spent
comparable time with strange mouse 1 and strange mouse 2 [ 83.28(40.32-85.72) s vs. 57.48(45.56-64.36)
s, P>>0.05) ] in the 3-chambered social test, elevated anxiety level in the open field test [157.00 (57.68-
180.20) s wvs. 202.50 (169.80-230.80) s, P<C0.05) , and impaired learning and memory function in the Y
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maze test (47.23% +11.81% wvs. 61.28% +7.70 % , P<C0.05).

Conclusion Our study demonstrated that

hearing deprivation in early period in mice may lead to impaired social competence, elevated anxiety level

and impaired learning and memory function. The findings support that hearing input is required for the

development of hippocampal dependent normal cognitive function.
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mice

social competence;

anxiety; cognitive function; hippocampus;
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A': Hearing deprived mice at 1 month old; B: Hearing deprived mice at 3 months old. Data were shown as T+ s, and analyzed by unpaired 7-

test. "V P<20.0001.
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Fig1 Hearing deprivation of neomycin in mice of early period-induced hearing deprivation mice
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A: The hearing deprived mice spent less time interacting with S1 mouse 1 in the social interaction test (n=7 per group). B: Representative
tracks of control and hearing deprivation mice in the social interaction test. C: The hearing deprived mice showed impaired social memory in the
social novelty test compared with the control mice. D: Representative tracks of control and hearing deprived mice in the social memory test. Data
were shown as T+ s analyzed by unpaired r-test or M (P,,, P,.) analyzed by Mann-Whitney test. 'V P<0.05, “P<C 0.01. S1: An unfamiliar
mouse, stranger 1; S2: Another unfamiliar mouse, stranger 2.

2 ZHAMXTIBRTRIARMAFSTNRAZEHN MR IRIZINERE
Fig2 The hearing deprived mice at 3 months old showed impaired social interaction and social memory in a three-chamber

social interaction experiment
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A: The hearing deprived mice spent less time exploring the central area in the open field test; B: Representative tracks of control and hearing

deprived mice in the open field test. Data were shown as M(P,., P,.) analyzed by Mann-Whitney test.
3 WBHIBRBRIARWAINF/NREBEEZM

Fig3 The hearing deprivation mice at 3 months old showed elevated anxiety level in the open field tests
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