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Abstract: Objective To investigate the mechanism of Cong’ er-Tong’ qiao agent ( CTA) against age-related
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cochlear sensorineural apoptosis in the C57BL/6] mice by regulating neurofilament medium polypeptide ( NEFM)/mitogen-
activated protein kinase (MAPK) signaling pathway. Methods Fifty-four C57BL/6J mice at 1 month of age were selected
for the experiment. Among them, 10 mice drank tap water until two months after birth as the young control group (2M
control group). Twenty-two mice drank tap water until 7 months after birth as the control group of the age-related cochlear
sensorineural apoptotic model (7M control group). Twenty-two mice were given the CTA until 7 months after birth as the
CTA treating group (7M CTA group). After the expiration of the animal experiments in each group, five animals in each
group were used for whole cochlear basilar membrane spread preparations to observe the morphology of inner and outer hair
cells, and five animals were used for cochlear epoxy resin embedding and sectioning to observe the morphology of spiral
ganglion neurons (SGNs). In addition, from the 7M control group and the 7M CTA group, the cochlear samples of 6
animals were selected from each group to detect the abundance value of NEFM through proteomics technology, and the
expression level of MAPK14 was detected in 6 animals’ cochleae through real time PCR (RT-PCR) technology. The data
were subjected to statistical analysis, and the molecular signal transduction mechanism was analyzed in combination with
the String and Kegg databases. Results By comparison of inner and outer hair cells at basal turn near hook region or SGNs
at corresponding region in each group, it was shown that all the inner and outer hair cells and SGNs were intact in the 2M
control group, while almost all the inner and outer hair cells or SGNs were missing in the 7M control group, but the losses
of the inner and outer hair cells and SGNs were significantly reduced in the 7M CTA group (P <0.001). Proteomic studies
revealed that NEFM, one of the abundant enrichment proteins with significant differences and at the top in rank of
expression intensity, was significantly increased in abundance after intervention with CTA in the 7M CTA group, compared
to the 7M control group (P < 0.001). The RT-PCR study showed that, compared with the 7M control group, the
expression level of cochlear MAPK14 in the 7M CTA group was significantly decreased (P <0.001). The MAPK signaling
pathway mediated by NEFM and MAPK14 was closely related to the antioxidant signaling pathway mediated by superoxide
dismutase 1 (SOD1), and subsequently formed an up-down signal transduction regulatory interrelationship with reactive
oxygen species ( ROS)/Bcl-2/Bax/caspase-9 and other factors related to apoptosis or anti-apoptosis. Conclusions The
CTA has the effect of combating age-related sensorineural apoptosis. The mechanism may be that NEFM/MAPK14 regulate
the SOD1/ROS-mediated signaling pathway of anti-apoptosis to achieve pharmacodynamic effect. It suggests that NEFM
and MAPK14 may be one of the important targets of CTA on effectively resisting age-related sensorineural apoptosis.
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