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Neuroplasticity Mechanisms Underlying Tai Chi’-induced

Enhancement involved in Cortical Excitability
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Abstract: Objective: Neuroplasticity — the nervous system’s dynamic capacity to reorganize structure and
function — underpins neural adaptation. Exercise potently modulates neuroplasticity, enhancing brain
integrity. Tai Chi, a multi-component mind-body practice integrating slow movements, breath control, and
mindfulness, demonstrates significant neuroprotective efficacy in neurological rehabilitation (e.g., stroke,
Parkinson’s disease). This study systematically synthesizes evidence elucidating Tai Chi’s specific
neuroplasticity pathways in enhancing cortical excitability, a fundamental determinant of neural
responsiveness. Methods: We conducted a systematic literature review and meta-analysis. Major databases
(PubMed, Web of Science, Scopus, CNKI) were searched for studies investigating Tai Chi, cortical
excitability, and neuroplasticity. Included studies (prioritizing RCTs, longitudinal interventions, and
neuroimaging/neurophysiological investigations) underwent rigorous quality assessment. Meta-analytic
techniques quantitatively synthesized data on neurophysiological, structural, and functional outcomes.
Results: (1) Tai Chi significantly elevates cortical excitability, fMRI evidence demonstrates sustained
activation of motor/sensory cortices (M1, SMA, premotor, somatosensory) during practice. (2) Structural
MRI reveals increased M1 gray matter density after sustained practice (>6 months), reflecting
synaptogenesis/dendritic arborization. TMS studies corroborate increased Motor Evoked Potential (MEP)
amplitudes in stroke patients, indicating heightened corticospinal excitability. (3) DTI evidence shows
long-term Tai Chi practice increases Fractional Anisotropy (FA) in the corticospinal tract (CST), signifying
enhanced white matter microstructural integrity (myelination, axonal coherence). (4) EEG studies reveal
Tai Chi’s integrated practice modulates neural oscillations (theta/alpha bands), promoting dynamic
equilibrium between excitatory (glutamatergic) and inhibitory (GABAergic) neurotransmission.
Conclusion: Tai Chi potentiates beneficial neuroplasticity by enhancing M1 excitability and structural
density; optimizing CST structural/functional integrity; dynamically modulating cortical E/I balance. These
mechanisms support Tai Chi’s role as an effective complementary therapy for neurological disorders,
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optimizing motor recovery and neural reorganization. Its neuromodulate effects further demonstrate
significant potential for promoting brain health across the lifespan, particularly during neurodevelopment
and cognitive aging. Future research should investigate dose-response relationships and molecular

mediators (e.g., BDNF) to refine clinical applications.
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