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Repetitive transcranial magnetic stimulation improves synaptic
ultrastructure in a mouse model of Alzheimer’s disease

Z0U Chunyu, MAO Shanping
Department of Neurology, Renmin Hospital of Wuhan University, Wuhan 430060, Hubei, China

Abstract

Objective: To investigate the effects of repetitive transcranial magnetic stimulation (rTMS) on
synapses and synaptic ultrastructure in a mouse model of Alzheimer's disease (AD). Methods: P301S
mice were randomly divided into a sham intervention group (P301S-sham group) and an intervention
group (P301SrTMS group). Mice received rTMS intervention for 8 weeks. After the intervention,
the expression level of postsynaptic density protein 95 (PSD95) in mouse brain tissue was detected by
Western Blot. The number of synapses, the width of postsynaptic density (PSD), and the width of
the synaptic cleft were examined by transmission electron microscopy. The number of dendritic spines
was detected by Golgi staining, and Sholl analysis was used to assess the complexity of neuronal den-
dritic arborization. Results: Compared with mice in the P301S-sham group, the expression level of
PSD95 was upregulated, the numbers of synapses and dendritic spines were increased, the width of
PSD was widened, and the width of the synaptic cleft was decreased in mice in the P301StTMS
group. However, there was no significant difference in dendritic branching complexity between the
P301S-sham group and the P301S-rTMS group. Conclusion: rTMS increased the numbers of

synapses and dendritic spines, optimized synaptic ultrastructure, and enhanced synaptic plasticity,
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thereby exerting neuroprotective effects in AD model mice.
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