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[ Abstract] Objective: To establish the hearing loss model of C57B1./6J mice induced by various intensities of noise , and to
observe the effects of different intensities of noise on C57BL/6J mice hearing and cochlear hair cells. Methods: A total of
twenty-five C57BL/6J mice with normal hearing were randomly divided into 5 groups with 5 mice in each group. The groups were
as follows: the blank control group was not exposed to noise, the 96 dB group, the 100 dB group, the 105 dB group, the 110 dB
group, their noise exposure intensity was 96, 100, 105, 110 dB SPL, the frequency was 820 kHz, the exposure time was 2
hours. Auditory brainstem response (ABR) hearing tests were performed at 1st, 3rd, 7th and 14th days after noise exposure. On
the 14th day after the hearing test, the mice were killed and the loss of hair cells was observed by immunofluorescent staining.

Results: There was no significant change in ABR threshold in the blank control group. On the 1st day after noise exposure in 96
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dB, 100 dB, 105 dB and 110 dB groups, all frequency thresholds were increased (P<C0.05), and high frequency hearing thresh-
olds were significantly higher than low frequency. On the 14th day of noise exposure, the hearing threshold of the 96 dB group re-
covered to the pre-exposure level, and there was no statistical difference compared to that before noise exposure (P>>0.05). The
threshold changes of 100 dB group and 105 dB group were similar. The hearing thresholds of click and low frequency 8 kHz were
partially recovered (P<C0.05), while the thresholds of mid-frequency 16 kHz and high frequency 32 kHz were still at a high level
(P<C0.01). 110 dB hearing loss is almost complete and irreversible. There was no defect of hair cells in 96 dB group, which was
no significant difference compared to blank control group (P>>0.05). Hair cell defects were observed in the middle and base turn of
cochlea in the 100 dB group, 105 dB group and 110 dB group, and the base turn damage was more obvious than the middle turn,
and there was a difference compared to the blank control group (P<C0.05), and the greater the noise intensity, the more hair cell
damage. Conclusion: The animal model of noise-induced deafness was successfully established, and 96 dB group caused tempo-
rary threshold shift without hair cell loss. The 100 dB group, 105 dB group and 110 dB group showed permanent threshold shift
with the loss of hair cells in the middle turn and base turn.

[Key words ] Noise-induced deafness; Auditory brainstem response (ABR) ; Hair cells; C57BL./6J mice; Permanent thresh-

old shift(PTS) ; Temporary threshold shift(TTS)
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Fig1 Threshold values at each frequency on the 14th day after exposure to 110 dB group noise
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Tab 1 ABR test hearing threshold of the blank control group
(dB SPL, n=5, ¥ +s)

Days click 8 kHz 16 kHz 32 kHz
Pre 32.0+2.7 30.0+3.5 29.0+2.2 32.0+5.7
Pl 34.0£2.7 32.0£2.7 30.0£3.5 32.0£2.7
P3 35.0£3.5 33.0£2.7 32.0£2.7 35.0+5.0
pP7 32.0+2.7 31.0+2.2 34.0+2.2 32.0+2.7

P14 33.0£2.7 30.0+2.7 31.0£3.0 32.0k£2.7
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Tab 2 ABR test hearing thresholds of each frequency after exposure 2 h of 96 dB (dB SPL, »n=5, x + s)

Days click 8 kHz 16 kHz 32 kHz
Pre 31.0+4.1 35.0£5.0 31.0+£2.2 32.0£2.7
P1 51.0+4.17 49.0+5.4" 78.0+5.77 86.0+4.17
P3 44.0+2.2" 47.0+2.7" 59.0+6.57 73.0+10.3"
pP7 38.0+2.7 42.0+4 .4 44.0+£7.4 64.0+9.47
P14 34.0+2.2 37.0£2.7 37.0£5.7 36.0+£4.1
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Tab 3 ABR test hearing thresholds of each frequency after exposure 2h of 100 dB(dB SPL, n=5, ¥ + s)

Days click 8 kHz 16 kHz 32 kHz
Pre 29.0+£4.1 30.0£3.5 32.0+2.7 33.0+4.4
P1 51.0+4.1" 50.0+7.9" 83.0t4.4" 85.0+£5.0"
P3 44.04+2.2" 46.045.4" 82.04+2.7" 84.04+4.1"
P7 42.0+2.7" 45.0+£5.0" 78.0+5.7" 84.0+4.17
P14 41.0£2.2" 44.0+4.1" 74.0+£4.1" 83.0+£2.7"
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Tab 4 ABR test hearing thresholds of each frequency after exposure 2 h of 105 dB (dB SPL, n=5, ¥ =+ s)

Days click 8 kHz 16 kHz 32 kHz
Pre 34.0+4.1 33.0+2.7 31.0+6.5 39.0+4.1
P1 63.0+8.3" 61.04+7.4" 89.04+2.2" 89.0+2.2"
P3 52.04+5.7" 50.0+6.1" 87.044.4" 89.0+2.2"
P7 47.0+4.4" 46.0+4.1" 85.04+3.5" 89.0+2.2"
P14 44.0+4.1 45.04+6.17 82.04.4™ 90.0+0.0"
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Fig 2 Threshold values at each frequency before and on the 14th day after noise exposure in the same-intensity noise group
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Fig 3 The influence of different intensity noise exposure on outer hair cell
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