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Research progress on the mechanism of acupuncture-mediated regulation of neuronal

synaptic plasticity for treating vascular dementia
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[ABSTRACT] Vascular dementia (VaD) is a cognitive impairment disorder caused by cerebrovascular factors, with
synaptic plasticity impairment serving as its core pathological mechanism. Acupuncture, as an effective non-
pharmacological therapy, demonstrates unique advantages in improving cognitive function in VaD. This paper
systematically expounds the molecular and cellular mechanisms by which acupuncture treats VaD through regulating
neural synaptic plasticity. Research indicates that acupuncture directly improves synaptic ultrastructure, restores the
balance between long-term potentiation/long-term depression, and enhances the expression of synapse-associated
proteins. Concurrently, acupuncture reshapes the anti-inflammatory neuromicroenvironment by modulating the
phenotypes of microglia and astrocytes, while supplementing neuronal sources through the activation of endogenous
neurogenesis. At the molecular level, the effects of acupuncture are primarily mediated by the brain-derived
neurotrophic factor and its tyrosine kinase B receptor signaling pathway, along with its downstream phosphoinositide 3-
kinase/ protein kinase B/mammalian target of rapamycin and mitogen-activated protein kinase/extracellular signal-
regulated kinase pathways. It also involves epigenetic regulation through non-coding RNAs, DNA methylation, and
histone modifications. This study provides theoretical foundations for elucidating the neurobiological basis of
acupuncture in treating VaD and offers scientific support for its clinical application.
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Fig. 1

Mechanism diagram of acupuncture in treating vascular dementia by regulating synaptic plasticity
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