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Noise exposure induces hippocampal neuronal damage and cognitive dysfunction
in mice via Il-6—-mediated APOE upregulation
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Abstract: Objective To investigate the potential impact of IL-6 secretion-regulated apolipoprotein E ( APOE) on noise exposure-in-
duced cognitive impairment in mice and clarify its possible mechanism. Methods Five-month-old male C57BL/6] mice were randomly
divided into the control (NN-C57) group and the noise exposure (NE-C57) group. Noise exposure model was constructed, a series of
behavioral tests including the open field test, novel object recognition test, and water maze test were carried out to assess the cognitive
and spatial memory capabilities of the mice. The morphological changes of the hippocampus were observed by Hematoxylin and Eosin
(HE) staining technique, and the neuronal impairment was scrutinized by NISSL staining. Furthermore, immunofluorescence and
Western blot (WB) were used to detect the expression of IL-6 and the Apolipoprotein E ( APOE) gene in the hippocampus, and the
alterations in the expression of inflammatory factors and IL-6-related pathway proteins were analyzed. HT22 cells in the exponential
growth phase were assigned to Control and IL-6 group. Western blot ( WB) analysis was conducted to quantify the expression levels of
IL-6 and APOE proteins, to verify the influence of IL-6 on the related pathways (ERK1/2-SP1) on APOE. Results Animal experi-

ments; Compared with the control group, mice in the noise exposure group exhibit significant declines in learning and spatial memory
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abilities, along with the elevated levels of IL-6 inflammatory factor markedly increased APOE expression. The phosphorylation of the

related pathway protein ERK1/2 is enhanced, and the expression of the transcription factor SP1 increases. Cellular experiments; Com-

pared with the control group, the expression levels of APOE proteins in the IL—6 group are significantly enhanced. At the same time,

it finds that after IL-6 stimulation treatment, the key kinase P-ERK1/2 in the cells is upregulated, and the protein of the essential

transcription factor SP1 increases. Conclusion Noise exposure regulates the expression of APOE by promoting the secretion of IL-6,

thereby causing neuronal damage and resulting in cognitive dysfunction in mice.

Key words: noise exposure ;interleukin—6 (IL—=6) ;apolipoprotein E ( APOE) ; hippocampus ;neuronal damage ; cognitive dysfunction
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Behavioral changes in two groups of mice after noise exposure
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Figure 3 Neuronal damage in the murine hippocampus

after noise exposure
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Figure 6 Expression of related signaling pathways activated by noise exposure
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