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[ Abstract]  Objective To explore the hearing and cochlear histomorphological changes in APP/PSI transgenic
mice during the process of AD and to determine whether the occurrence and development of AD affect their hearing
function. Methods APP/PSI transgenic mice and wild type littermates were selected at the ages of 4, 8 and 12 months.
Changes to the auditory function of APP/PS1 transgenic mice over time were detected by immunofluorescence staining and
auditory brainstem response ( ABR) test. Results Compared with the control group, the 4-month-old APP/PSI transgenic
mice had a significantly increased number of AP plaques in the hippocampus, indicating that AD symptoms were already

present at this time. At the ages of 4, 8 and 12 months, there was no significant difference in the hearing threshold between
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APP/PS1 transgenic mice and wild type mice. Histomorphological examination of the cochlea showed no significant

difference in key cells of the inner ear, such as cochlear hair cells and spiral ganglion, between the two groups of mice. An

ABR test showed that the hearing threshold of both APP/PS1 transgenic mice and wild type littermates increased

significantly with age, and both groups showed age-related hearing loss. Conclusions There was age-related hearing loss

in APP/PS1 transgenic mice, but the occurrence and development of AD had little effect on their auditory functions.
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Note. “M” is the DNA marker, 1~24 is the animal foot number, and “-" is the negative control.

Figure 1 Results of genotype identification of APP/PS1 transgenic mice
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Figure 2 Detection of hippocampal B-amyloid in APP/PSI transgenic mice
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Table 1 ABR results of APP/PS1 transgenic mice and wild-type mice at 4, 8, and 12 months of age
T 7 ) o S 8 kHz S 16 kHz B2 32 kHz
/dB SPL Click Tone 8 kHz Tone 16 kHz Tone 32 kHz
Hearing 7 A /N R A /N R By A= /N, Hp A R/ B
threshold WT APP/PS1 WT APP/PS1 WT APP/PS1 WT APP/PS1
4 Ak
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8 At . - o -
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W5 4 JJIRAARIL, ©P<0.05, ™ P<0.01, ™ P<0.001;15 8 HEA4HAALL, *P<0.05, " P<0.01, " P<0.001,
Note. Compared with 4 months group, * P<0.05, ** P<0.01, ** P<0.001. Compared with 8 months group, *P<0. 05, *P<0

.01, # P<0.001.
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Note. A, Waveforms of click detection in wild type mice at different months of age. B, Waveforms of click detection in APP/PSI transgenic mice at

different months of age. C, Hearing thresholds of wild type mice at different months of age. D, Hearing thresholds of APP/PS1 transgenic mice at

different months of age. Compared with 4 months group, *P<0.05, ** P<0.01, *** P<0.001. Compared with 8 months group, *P<0.05, *P<

0.01, *P<0.001.

Figure 4 Auditory function test results of APP/PSI transgenic mice and wild type mice at different months of age
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Note. A, Resulis of hair cell immunofluorescence in each group were detected. B, Statistical results of IHCs in each group. C, Statistical results
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Figure 5 Results of cochlear hair cells of APP/PS1 transgenic mice and wild type mice at different months
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Note. A, Immunofluorescence was used to detect the SGNs in the cochlea of APP/PS1 transgenic mice and wild-type mice at the age of 12 months.

a and c are the regions where SGNs are located, and a’ and ¢’ are the corresponding local magnifications. b and d are the corti area, that is, the
area where hair cells are located, and b’ and d’ are the corresponding local magnifications. Tujl (red) is a marker specific for SGNs, Myo7a
(green) is a marker specific for HCs, and DAPI (blue) is the nucleus. B, Results of quantification of SGNs.

Figure 6 Immunofluorescence was used to detect the SGNs in the cochlea of APP/PS1 transgenic mice and wild-type mice at

the age of 12 months
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