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A B S T R A C T

Objectives: Deletion of Fscn2 gene in mice has been linked to progressive hearing loss and degeneration of
cochlear cells. Cisplatin, an antitumor drug, can cause various side effects, including ototoxicity. The aim of this
study was to investigate the effects of Fscn2 on cisplatin-induced hearing impairment in mice and to explore the
possible mechanism.
Methods: Two-week-old Fscn2+/+ mice and Fscn2− /− mice were treated with two doses of cisplatin, with a 3-day
recovery period in between. ABR (auditory evoked brain stem response) thresholds were measured and cochlear
pathology was observed at 3 weeks of age.
Results: Both Fscn2+/+ and Fscn2− /− mice showed hearing loss under the effect of cisplatin, but the impairment
was more severe in Fscn2− /− mice. Further experiments showed that the percentages of outer hair cell (OHC) and
spiral ganglion neuron (SGN) loss were significantly higher in cisplatin-treated Fscn2− /− mice compared to
Fscn2+/+ mice. Additionally, knockdown of Fscn2 in HEI-OC1 cells worsened cisplatin-induced cell apoptosis.
Conclusion: FSCN2 mediates reduction of CDDP induced ototoxicity by inhibiting cell apoptosis.

1. Introduction

Fascin2 (FSCN2) is a member of the Fascin family. FSCN2 is pre-
dominantly found in eye retinas and in hair follicle stereocilia
(Hashimoto et al., 2011). Studies on aging deafness mice of DBA/2J
have shown that FSCN2 works with β-actin to maintain the length of
stereocilia and auditory function (Perrin et al., 2013). To explore the
specific role of Fscn2 in hearing loss, we constructed the Fscn2 knockout
mice. C57BL/6J mice with TALEN mutations manifest progressive
hearing loss and retinal degeneration (Liu et al., 2018). Additionally, it
was found that knockdown of Fscn2 increased the susceptibility of
tubular epithelial cells to cisplatin-induced injury (Wang et al., 2017),
indicating that FSCN2 is not only a structural protein, but also plays a
role in regulating cell fates.

Cisplatin (cis-diamine dichloroplatinum, CDDP) is a highly effective
antitumor drug that is widely used in the treatment of various cancers

(Qi et al., 2019). CDDP induces inter- and intrastrand DNA crosslinks,
disrupts DNA replication and transcription, and triggers replication
stress and DNA damage response (DDR), ultimately leading to cell
apoptosis and producing anti-tumor effects (Qi et al., 2019; Pustovalova
et al., 2022). However, CDDP can cause various side effects, including
nephrotoxicity, neurotoxicity, and ototoxicity (Travis et al., 2014). Loss
of Gsta4 (glutathione transferase α4) in mice results in more pro-
found hearing loss by the treatment with CDDP (Park et al., 2019).

In this study, we found that lack of FSCN2 in mice increases sus-
ceptibility to CDDP-induced hearing impairment and cochlear cell
apoptosis.
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2. Materials and methods

2.1. Mouse preparation and genotyping

Fscn2+/+ mice and Fscn2− /− mice were developed in our laboratory
by Liu et al. (Liu et al., 2018). A total of 116 mice aged three weeks,
including 59 Fscn2+/+ mice and 57 Fscn2− /− mice, were bred and
housed in a SPF (specific pathogen free) animal facility at Binzhou
Medical University. The university’s institutional Animal Use and Care
Committee approved all animal studies (protocol 14–0514). Genotyping
of the wild-type mice (Fscn2+/+) and homozygous knockout mice
(Fscn2− /− ) was performed using a polymerase chain reaction (PCR) (Liu
et al., 2018), and the images were recorded using a Gel Documentation
System (Clinx Science Instruments Co., Ltd, Shanghai, China).

2.2. Treatment in mice with CDDP

Two-week-old mice were divided into four experimental groups and
treated with CDDP (purchased from MedChem Express, New Jersey,
USA) dissolved in normal saline at 40 ◦C for 5 min to obtain a 1 mg/mL
clear liquid. The drug was injected intraperitoneally at a dosage of 6 mg/
kg body weight (Zhang et al., 2020). The mice were allowed to recover
for an additional three days before the second dose of CDDP injection.

2.3. ABR threshold tests

At the end of cisplatin administration, the mice were anesthetized
with 2% tribromoethanol (0.2 mL per 10 g of body weight) and placed
on a heating pad to maintain a temperature of 37 ◦C. The thresholds of
ABR (auditory evoked brain stem response) were measured using the
IHSS Smart EP 3.30 and USBez Software (Intelligent Hearing Systems)
(Gao et al., 2017).

2.4. Phalloidin staining of outer hair cells (OHCs)

After the ABR tests, the deeply anesthetized mice were sacrificed and
the cochleae were collected. Following a previously described method
(Liu et al., 2018), the tissues were mounted with glycerin on glass slides,
and hair cell bundles were stained with Alexa Fluor-488 conjugated
phalloidin (1:500 dilution, Invitrogen, CA, USA). The samples were
mounted with VECTASHIELD Mounting Medium H-100 (Vector Labo-
ratories, CA, USA), and examined with a fluorescent microscope (TCS
SPE, Leica, Germany).

2.5. Hematoxylin and eosin (HE) staining

After fixation and decalcification, the inner ears were embedded in
paraffin. The paraffin-embedded cochlear specimens were sliced into 5
μm sections, stained with hematoxylin and eosin (HE), and observed
under a light microscope (BX53, Olympus, Japan). Spiral ganglion
neurons were calculated and analyzed in the apical, middle, and basal
regions of the cochlear sections using a 40× objective. Counting of spiral
ganglion neurons (SGNs) was carried out following the methods
described previously (Semaan et al., 2013). A correction factor was
determined by dividing the section thickness by the sum of the section
thickness plus the mean diameter of the nuclei (Abercrombie and
Johnson, 1946; Guillery, 2002). The diameter of nucleus was measured
with the aid of Image J software.

2.6. Infection of HEI-OC1 cells with Fscn2-shRNA-lentivirus

HEI-OC1 cells were cultured in Dulbecco’s Modified Eagle’s Medium
(Gibco, USA) at 33 ◦C in a humidified atmosphere of 10% CO2. Re-
combinant plasmids of pGV112-hU6-MCS-CMV-puro-Fscn2 or pGV112-
hU6-MCS-CMV-puro-Ctrl were constructed (Shanghai GenePharma,
China). These plasmids expressed short hairpin RNA (shRNA) sequences

targeting either the mouse Fscn2 gene or a control sequence. The DNA
sequence of Fscn2-shRNA was 5′-GCTGGAGTTCAAGGCAGGCAA-3′,
while that of the Ctrl-shRNA was 5′-TTCTCCGAACGTGTCACGT-3’.

2.7. Cell proliferation rate tests

Fscn2-shRNA cells and Ctrl-shRNA cells were seeded at an appro-
priate density and allowed to incubate overnight. The cells were then
treated with 30 μMCDDP for 24 h (Zhang et al., 2020). Cell viability was
quantified using a commercial Cell Counting Kit-8 (CCK8, C0037,
Beyotime Biotechnology, Shanghai, China) according to the manufac-
turer’s instructions. Optical density values were measured at a wave-
length of 450 nm (INFINITE 200 PRO, Tecan, Switzerland). The cell
survival rate was calculated by dividing the OD (Optical density) value
of the CDDP-treated cells by the OD value of the CDDP-untreated cells.

2.8. Detection of mitochondrial membrane potential to predict cell
apoptosis

Mitochondrial membrane potential was measured using the JC-1 kit
(Beyotime, Shanghai, China). The optical density values were measured
using the INFINITE 200 PRO (Tecan, Switzerland). To detect JC-1
monomer, the excitation light was set to 490 nm and the emission
light to 530 nm. To detect JC-1 polymer, the excitation light was set to
525 nm and the emission light to 590 nm. The ratio of J-aggregates to
JC-1 monomers represented the mitochondrial membrane potential
(Perelman et al., 2012) and a decrease in mitochondrial membrane
potential is one of the markers of cell apoptosis (Lu et al., 2018).

2.9. Western blot for apoptosis-related proteins

To detect apoptosis-related proteins, Western blotting was per-
formed according to previously described protocols (Xu et al., 2020).
Briefly, 25 μg of protein was separated by sodium dodecyl sulfate
polyacrylamide gel electrophoresis and transferred onto a PVDF mem-
brane, incubation with primary antibodies against FSCN2 (ab232768,
1:400, Abcam), Bcl2 (26593-1-AP, 1:1000, Proteintech), Bax
(50599-2-Ig, 1:5000, Proteintech), or cleaved caspase3 (Asp 175)
(5A1E) Rabbit mAb (9505, 1:1000, Cell Signaling Technology, USA)
overnight at 4 ◦C. The membrane was then incubated with horseradish
peroxidase-conjugated goat anti-rabbit secondary antibody (ab97051,
1:5000, Abcam) for 2 h at room temperature. Protein expression was
visualized using the ECL kit (NOVLAND, Shanghai) and detected with a
chemiluminescence instrument (Clinx Science Instruments, Shanghai,
China). The band intensities were quantified using Image J software.

2.10. RNA extraction and quantitative PCR

Total RNA was extracted from HEI-OC1 cells using TRIzol Reagent
(Invitrogen, Carlsbad, CA, USA), followed by reverse transcription using
a PrimeScript RT reagent Kit (Roche, Basel, Switzerland) according to
the manufacturer’s instructions. Quantitative PCR (qPCR) was per-
formed using SYBR Green PCR Master Mix Reagents (Roche, Basel,
Switzerland) in the MyiQTM Real-Time PCR Detection System (Bio-Rad
Laboratories, Inc., Hercules, CA) with the following primer sequences:
Fscn2 forward, CAGGAAGATGAGATGGCAGCAGAC; Fscn2 reverse,
CCTTGAACTCCAGCGTGTAGCAG; Gapdh forward, CTTCCGTGTTCCTA
CCCCCAATGT; Gapdh reverse, GCCTGCTTCACCACCTTCTTGATG.

2.11. Assessment of apoptosis by flow cytometry

Cell apoptosis was measured using an Annexin V-Alexa Fluor 647
Apoptosis Detection Kit (Solarbio Science& Technology, Beijing, China)
and analyzed using a BD FACSCantoTMII Flow Cytometer (BD, Franklin
Lakes, NJ, USA). About 10,000 cells were measured in each group.
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2.12. Statistical analysis

All experiments were repeated at least three times, and data are
presented as mean ± S.D. Statistical analysis was performed using SPSS
26 statistical software (IBM). Two-way Repeated Measure ANOVA with
Bonferroni’s multiple comparison tests were used to evaluate ABR
thresholds, as well as OHC and SGN counts. One-way ANOVA with
Bonferroni’s multiple comparison tests were used to evaluate ABR
thresholds at a single frequency or cell counts at a single turn. Other data
were analyzed using one-way ANOVA with Bonferroni’s multiple com-
parison tests. P < 0.05 was considered statistically significant.

3. Results

3.1. The ABR thresholds were increased more in CDDP treated Fscn2− /−

mice than in the CDDP treated Fscn2+/+ mice at stumulus frequencies of
8 kHz, 16 kHz and click

Intraperitoneal injection of CDDP (6mg/kg) was given to 2-week-old
Fscn2+/+ and Fscn2− /− mice. At 3 weeks of age, auditory brainstem
response (ABR) thresholds were obtained for click and pure-tone bursts
(8 kHz, 16 kHz, and 32 kHz) stimuli for both untreated and treated mice.
Two-way ANOVA (group × frequency) for ABR thresholds between the
two groups of mice untreated with CDDP revealed a no significant two-
way interaction [F (1, 8) = 4.427, P = 0.069]. In the two groups of mice
untreated with CDDP, there was no significant difference in the ABR
thresholds between Fscn2+/+ mice and Fscn2− /− mice at the stimulus
frequency of 8 kHz [F (1, 18)= 0.043, P= 0.837], or 16 kHz [F (1, 18)=
0.7, P = 0.413]. However, there was a significant difference in the ABR
thresholds between Fscn2+/+ mice and Fscn2− /− mice at the stimulus
frequency of 32 kHz [F (1, 18) = 5.865, P = 0.026] (Fig. 1A). For the
mice treated with CDDP, two-way ANOVA (group × frequency) for ABR
thresholds showed a significant interaction [F (1, 8) = 16.050, P =

0.004]. The ABR thresholds in Fscn2− /− mice were significantly higher
than those in Fscn2+/+ mice for click [F (1, 19) = 4.872, P = 0.04] and
pure-tone bursts (8 kHz [F (1, 19) = 24.429, P = 0.000183], 16 kHz [F
(1, 19) = 14.43, P = 0.001], and 32 kHz [F (1, 19) = 20.061, P =

0.000257]) (Fig. 1B). The results showed that both Fscn2+/+ and Fscn2− /
− mice had hearing loss under the action of CDDP, but the loss was
generally more severe in Fscn2− /− mice. Therefore, CDDP induced more
profound hearing loss in Fscn2− /− mice than in the CDDP treated
Fscn2+/+ mice.

3.2. CDDP caused more OHC loss in Fscn2− /− mice than in CDDP
treated Fscn2+/+ mice

To investigate the pathology of hearing loss induced by CDDP in
Fscn2− /− mice, we examined the OHCs in the cochleae of both Fscn2+/+

and Fscn2− /− mice at 3 weeks of age. In the untreated mice, the OHCs
were neatly arranged in both groups (Fig. 2A). Following treatment
with CDDP, both groups exhibited hair cell loss in the cochleae, with
irregularly arranged remaining OHCs (Fig. 2B). Two-way ANOVA
(group × turns) for percentages of OHC loss in cochleae revealed a
significant two-way interaction [F (1, 4) = 198.316516, P = 0.000148].
However, Fscn2− /− mice showed significantly higher percentages of
OHC loss in the cochlear apical [F (1, 8) = 66.076353, P = 0.000039],
middle [F (1, 8) = 235.1534, P = 3.2471*10− 7], and basal turns [F (1,
8) = 41.9844, P = 0.000192] compared to Fscn2+/+ mice (Fig. 2C).
These results demonstrate that CDDP causes more OHC loss in Fscn2− /−

mice than in Fscn2+/+ mice, particularly in the cochlear middle turns,
which may contribute to the more severe hearing loss observed in
Fscn2− /− mice.

3.3. The densities of SGNs were reduced more in CDDP treated Fscn2− /−

mice

SGN densities were evaluated for cochlear sections stained with HE
after treatment with CDDP. The cochleae of untreated Fscn2+/+ and
Fscn2− /− mice at 3 weeks of age showed complete and evenly distributed
SGN structures (Fig. 3A). A two-way ANOVA (group × turns) revealed
an insignificant interaction between the groups of untreated mice in
terms of SGN densities [F (1, 2)= 0.07134, P= 0.814415]. There was no
significant difference in the SGN densities between Fscn2+/+ and
Fscn2− /− mice at the cochlear apical [F (1, 4) = 0.001689, P =

0.969186], middle [F (1, 4) = 0.19802, P= 0.335204], or basal turns [F
(1, 4) = 1.684211, P = 0.096] (Fig. 3B). However, a significant inter-
action was observed between the groups of mice treated with CDDP in
terms of SGN densities [F (1, 2)= 725.888, P= 0.001375]. The densities
of SGNs in the cochlear apical [F (1, 4) = 73.628433, P = 0.001013],
middle [F (1, 4) = 24.589561, P = 0.007713], and basal turns [F (1, 4)
= 10.278636, P = 0.032712] were more reduced in Fscn2− /− mice after
treatment with CDDP (Fig. 3C–D).

3.4. Levels of apoptosis-related proteins increased more in the inner ears
of CDDP treated Fscn2− /− mice

Upon treatment with CDDP, the levels of apoptosis-related proteins
were found to increase more significantly in the inner ears of Fscn2− /−

mice compared to Fscn2+/+ mice. Bcl-2, which is an indicator of anti-
apoptotic protein, exhibited lower expression in the CDDP-treated
Fscn2− /− mice as compared to the Fscn2+/+ mice as determined by
Western blot analysis (Fig. 4A). On the other hand, Western blot analysis
revealed that the levels of Bax and cleaved caspase3, markers of cell
apoptosis, were higher in CDDP-treated Fscn2− /− mice as compared to
Fscn2+/+ mice (Fig. 4A). Consequently, the ratio of Bcl-2 to Bax was
significantly lower in the CDDP-treated Fscn2− /− mice than in the

Fig. 1. ABR threshold tests in the 4 mouse groups. Each point represents the mean ABR threshold for one group, with an error bar indicating SD from the mean.
The values of the number of individual animals’ were overplotted. (n = 11 and 9 for untreated Fscn2+/+ and Fscn2− /− mice; n = 9 and 12 for treated Fscn2+/+ and
Fscn2− /− mice, respectively). (A) The results show that at 3 weeks of age, there was no significant difference in the ABR thresholds between the two untreated mouse
groups except for 32 kHz. (B) For the CDDP treated mice, ABR thresholds of Fscn2− /− mice were significantly higher than that of Fscn2+/+mice at the stimulation
frequencies of click, 8 kHz, 16 kHz and 32 kHz. ABR; auditory-evoked brainstem response; SPL, sound pressure levels; dB, decibel. *P < 0.05, **P < 0.01.

Y. Wang et al. Journal of Otology 19 (2024) 133–139 

135 



Fig. 2. Observation of OHCs in the mouse cochleae after the treatment with CDDP. (A) Phalloidin labeled OHC of the cochleae of untreated Fscn2+/+ mice and
Fscn2− /− mice at 3 weeks of age are shown in green. (B) OHC loss was obvious and cell arrangement was irregular in the CDDP treated Fscn2+/+ and Fscn2− /− mice at
3 weeks of age, especially at the basal turns. (C) Percentages of OHC loss in the 3 turns of cochleae of Fscn2+/+ and Fscn2− /− mice. Scale bar = 10 μm. n = 5 for each
group. **P < 0.01.

Fig. 3. Evaluation of SGN density by HE staining. (A) SGNs were observed in the cochleae of untreated Fscn2+/+and Fscn2− /− mice at 3 weeks of age. (B) There
was no significant difference in the densities of SGNs between the two untreated mouse groups. (C) SGNs were observed in the cochleae of Fscn2+/+and Fscn2− /−

mice after the treatment of CDDP. (D) Densities of SGNs in the CDDP treated mice. Fscn2− /− mice had fewer SGNs than Fscn2+/+ mice in the apical, middle and basal
turns. Scale bar = 20 μm.n = 3 for each group. *P < 0.05; **P < 0.01.

Fig. 4. Expression of Bax, Bcl-2 and cleaved caspase3 in the inner ears of Fscn2− /− mice after the treatment with CDDP. (A) Levels of Bax, Bcl-2 and cleaved
caspase3 were detected in the inner ears of Fscn2+/+ and Fscn2− /− mice by Western blot. (B) Cell apoptosis was evaluated by calculating the ratio of relative gray
densities of Bcl2/Bax. n = 3 for each group. *P < 0.01.
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Fscn2+/+ mice [F (1, 4) = 557.797, p = 0.000019] (Fig. 4B). These
findings indicate that the pathological changes induced by CDDP in the
inner ears of Fscn2− /− mice are associated with an increase in apoptosis.

3.5. Apoptotic cells were increased in the Fscn2-shRNA infected HEI-OC1
cells after the treatment with CDDP

FSCN2 expression level in HEI-OC1 cells was determined by qRT-
PCR and Western blot (Fig. 5A and B). The results showed that FSCN2
expression was decreased in HEI-OC1 cells infected with LV-Fscn2-
shRNA (Fscn2-shRNA cells), compared to the cells infected with LV-
Ctrl-shRNA (Ctrl-shRNA cells). At 24 h after the treatment with 30 μM
CDDP, the proliferation activity of Fscn2-shRNA cells was significantly
lower than that of the Ctrl-shRNA cells [F (1, 5) = 748.638, p = 0.0001]
(Fig. 5C). A declined mitochondrial membrane potential is one of the
markers of early cell apoptosis. As a result, mitochondrial membrane
potential of Fscn2-shRNA cells was declined after the treatment with
CDDP [F (1, 6) = 18.134, P = 0.005331] (Fig. 5D), indicating an
increasing percentage of early apoptotic cells. Furthermore, Annexin V/
Alexa Fluor 647 was used to label the cells undergoing apoptosis and
propidium iodide to label the dead cells. After the treatment with CDDP,
the ratios of apoptotic cells were significantly increased compared to the
Ctrl-shRNA cells [F (1, 7) = 22.386, p = 0.002] (Fig. 5E–F).

3.6. The levels of apoptosis-related proteins were increased more in Fscn2-
shRNA infected cells after the treatment with CDDP

After treatment with CDDP, Fscn2-shRNA cells showed a lower
expression level of Bcl-2 compared to Ctrl-shRNA cells, as demonstrated
by Western blot analysis (Fig. 6A). Additionally, Fscn2-shRNA cells
exhibited a higher expression level of cleaved caspase3 compared to
Ctrl-shRNA cells (Fig. 6A). The ratio of Bcl-2 to Bax in Fscn2-shRNA cells
was also lower than that of Ctrl-shRNA cells [F (1, 4) = 24.208, p =

0.008] (Fig. 6B), indicating that the knockdown of Fscn2 may enhance
apoptosis in cells treated with CDDP.

4. Discussion

4.1. Loss of FSCN2 exacerbates CDDP-induced hearing impairment in
mice

Mouse models are essential for studying the pathogenesis associated
with gene variants (Angeli et al., 2012). In our laboratory, we developed
a Fscn2− /− mouse strain that exhibits early onset (3 weeks) progressive
hearing loss to investigate the role of Fscn2 (Liu et al., 2018). Studies
have revealed that gene variants are associated with cisplatin-related
ototoxicity (Travis et al., 2014; Park et al., 2019; Wheeler et al.,
2017). For instance, CDDP has been shown to cause more severe hearing
loss in some gene knockout mice. In our study, 2-week-old mice were

Fig. 5. Proliferation rate and apoptotic ratio of HEI-OC1 cells with low Fscn2 expression. (A–B) Evaluation of mRNA levels with RT-PCR and FSCN2 levels by
Western blot in Ctrl-shRNA infected cells (Ctrl-shRNA) and Fscn2-shRNA infected cells (Fscn2-shRNA). (C) Cell proliferation rate was measured by CCK-8 assay after
the treatment with 30 μM CDDP for 24 h. (D) Cell apoptosis was evaluated by JC-1 assay. A decrement in the ratio of J-aggregates to J-monomers is an indicator of
early cell apoptosis. (E–F) Flow cytometry was used to detect apoptotic cells exposed to 30 μM CDDP for 24 h n = 4 for each group. *P < 0.05; **P < 0.01.
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selected for the experiments as there was a significant difference in the
ABR thresholds at a stimulus frequency of 32 kHz between the Fscn2− /−

and Fscn2+/+ groups at 3 weeks of age. As a result, we found that
Fscn2− /− mice at 3 weeks of age exhibited more severe hearing
impairment than Fscn2+/+ mice after treatment with CDDP (Fig. 1).
Since the Fscn2 gene is the only different component between Fscn2− /−

and Fscn2+/+ mice, our results suggest that FSCN2 functions to reduce
the ototoxicity of CDDP in juvenile mice.

4.2. FSCN2 functions to maintain cochlear cell integrity

Age-related hearing loss is primarily characterized by the degener-
ation of cochlear cells, including hair cells, spiral ganglion neurons, and
stria vascularis (Yamasoba et al., 2013). Fscn2− /− mice show progressive
loss of outer hair cells (OHCs) (Liu et al., 2018) and spiral ganglion
neurons (SGNs) (Liu et al, 2024). In mice, gene deletions or mutations
exacerbate the ototoxic effects of CDDP. In this study, we found that
CDDP treatment led to significantly increased loss of OHCs and SGNs in
the cochlear basal turns of Fscn2− /− mice compared to CDDP-treated
Fscn2+/+ mice (Figss. 2 and 3). There were no significant differences
in the loss of OHCs and SGNs between untreated Fscn2+/+ and Fscn2− /−

mice at 3 weeks of age. These results suggest that Fscn2− /− mice are
more vulnerable to the insults of CDDP, leading to greater cochlear cell
damage.

4.3. FSCN2 mediates reduction of CDDP induced ototoxicity by inhibiting
cell apoptosis

Studies have demonstrated that the expression of apoptosis-related
proteins, such as cleaved caspase3, is increased in response to CDDP
treatment (Zhang et al., 2020). In a separate study, overexpression of
Fscn2 gene attenuated the increased susceptibility of C2 cells to
cisplatin-induced injury (Wang et al., 2017). To investigate whether the
loss of Fscn2 exacerbates CDDP ototoxicity through apoptosis, we found
that the levels of Bax and cleaved caspase3 were higher, while the Bcl-2
to Bax ratio was lower in the cochleae of CDDP-treated Fscn2− /− mice
(Fig. 4). In vitro studies using Fscn2 knockdown HEI-OC1 cells showed
that apoptotic cells and apoptosis-related protein levels increased after
CDDP treatment (Figss. 5 and 6). Moreover, our recent study showed
that overexpression of FSCN2 in HEI-OC1 cells inhibited
cisplatin-induced apoptosis (Wang et al., 2022). These findings suggest
that Fscn2− /− mice and Fscn2-shRNA cells are more susceptible to
CDDP-induced cochlear cell apoptosis.

In conclusion, our results indicate that the loss of Fscn2 leads to the

intensification of CDDP-induced ototoxicity and greater cochlear cell
damage. FSCN2 mediates the reduction of CDDP-induced ototoxicity by
inhibiting cell apoptosis.
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