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[Abstract] Objective To investigate the role and mechanism of autophagy in the prevention and treat-
ment of noise-induced deafness. Methods The rat model of noise-induced deafness was established. The rats
were randomly divided into three groups:the control group (2 mL saline daily) ; the autophagy agonist rapam-
ycin (RAP) group (7.5 mg/kg daily) ;the autophagy inhibitor 3 methylpurine (3MA) group (30 mg/kg dai-
ly). Auditory brainstem response (ABR) threshold assay was used to assess the auditory threshold shift in
rats. Double immunofluorescence staining was applied to detect positive cells for the reactive oxygen species
(ROS) marker 3-nitrotyrosine (3-NT). Western blot was used to detect the expression levels of autophagy
marker proteins LC3-II/ LC3-I and Beclin-1. Apoptosis was detected by using the TUNEL method. Results The
ABR threshold was higher after noise exposure than before exposure. Compared with the control group, the
ABR thresholds of the RAP group at the time point of 1,12,and 24 h after noise exposure were significantly
increased; while the ABR thresholds of the 3MA group at the above time points were significantly lower than

those of the control group (all P<C0.05). The expression levels of autophagy marker proteins in cochlear hair
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cells after exposure were significantly higher than those before exposure. The expression levels of autophagy
marker proteins in cochlear hair cells in the RAP group were significantly higher than those in the control
group after 1,12,and 24 h of noise exposure, while the expression levels of autophagy marker proteins in co-
chlear hair cells in the 3MA group at the time points above were significantly lower than those in the control
group (all P<C0. 05). The level of 3-NT in cochlear hair cells after noise exposure was significantly higher
than that before exposure. The level of 3-NT in cochlear hair cells in the RAP group was higher than that in
the control group after noise exposure for 1,12,and 24 h,while the expression level of autophagy 3-NT in co-
chlear hair cells in the 3MA group at the time points above were significantly lower than those in the control
group (all P<C0.05). The apoptosis of cochlear hair cells after noise exposure was significantly increased com-
pared with that before exposure,the apoptosis of cochlear hair cells in the RAP group was higher than that in
the control group,however,the apoptosis of cochlear hair cells in the 3MA group was lower than that in the
control group (all P<C0. 05). Conclusion In the acute stage of noise deafness injury,the expression of autoph-
agy is significantly up-regulated,and the apoptosis of hair cells is induced through the OS pathway. Inhibiting

autophagy can significantly improve the programmed apoptosis of hair cells,thereby improving hearing.
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