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Abstract: Objective The present study aims to investigate the effect and underlying mechanism of nicotinamide adenine dinucleoti-
de(NAD"). The present study aims to explore the mitigating effect of NAD" on cisplatin-induced ototoxicity, with a view to eluci-
dating the underlying mechanism. Methods In vitro, HEI-OC1 cells and cochlear basement membrane cultures from 3-day-old
C57BL/6J mice were utilized to evaluate the protective effects of NAD" against cisplatin-induced toxicity. In vivo, the administration
of cisplatin and NAD" was conducted via tympanic injections in adult C57BL/6J mice, followed by auditory brainstem response
testing. Transcriptome sequencing was performed to analyze differential gene expression between the cisplatin and cisplatin+ NAD"
groups in HEI-OC1 cells, and the quantitative polymerase chain reaction was applied to validate the key genes. Results The present
study investigates the impact of NAD" on the viability of HEI-OC1 cells exposed to cisplatin, with a particular focus on the phenom-
enon of apoptosis. The results demonstrate a significant enhancement in cell viability in the presence of NAD", accompanied by a
substantial reduction in apoptosis. In the cochlear basilar membrane model, NAD" significantly increased hair cell survival and
decreased reactive oxygen species (ROS) production. Furthermore, NAD" effectively mitigated cisplatin-induced hearing loss in
vivo. Transcriptome analysis revealed 204 genes to be significantly overexpressed and 214 genes to be significantly underexpressed in
the cisplatin + NAD" group, with differential genes notably enriched in the Platinum drug resistance and Glutathione metabolism

pathways. Key genes associated with oxidative stress, drug metabolism, and cyto-protection, such as Gstm6 and Gsta2 were signifi-
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cantly upregulated. Conclusion NAD™ has been demonstrated to possess a protective effect against cisplatin-induced ototoxicity ,

potentially by modulating the glutathione metabolism pathway in order to counteract oxidative stress. Consequently, these findings

imply that NAD" has therapeutic potential in preventing cisplatin-induced hearing loss.

Key words: Cisplatin; Hair cells; Cochlear basement membrane; Nicotinamide adenine dinucleotide; Reactive oxygen species;

Oxidative stress; Hearing impairment
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Figure 1

The protective effect of NAD" against Cis-induced viability damage in HEI-OC1 cells

A The effect of different concentrations of Cis on cell viability; B. The protective effect of different concentrations of

NAD" against 10 pmol/L Cis-induced cell viability damage
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Figure 2 Effects of Cis and NAD" on apoptosis of HEI-OCI cells
A; Representative flow cytometry plots for each group; B: Early apoptosis rate; C. Late apoptosis rate
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Figure 3 The protective effect of NAD" against Cis-induced oxidative stress damage in cochlear basilar membrane hair cells
A : Representative images of the basilar membrane in each group; B: Quantification of Myosin-VIla-positive hair cells;
C: Quantitative analysis of Mito-sox-positive cells
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Figure 4 ABR demonstration before and after administration of different treatment groups
A: ABR thresholds of mice one day prior to drug administration; B. Changes in ABR thresholds measured three days
after drug administration, expressed as the difference from baseline; C. Representative ABR waveform at 22.6 kHz in the

Cis group; D. Representative ABR waveform at 22.6 kHz in the Cis+NAD" group
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