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Exploring the neurobiological mechanisms of Tai Chi in
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Abstract: Research Objective: Sleep is an essential physiological process for maintaining human health
and normal functioning of the central nervous system. Among its various stages, slow wave sleep (SWS)
plays a pivotal role in energy metabolism, synaptic homeostasis, and long-term memory consolidation. In
recent years, the prevalence of obesity and hypertension has continued to rise, and these conditions are
frequently accompanied by sleep disturbances such as difficulty initiating sleep, frequent nocturnal
awakenings, and insufficient deep sleep. Such disturbances not only reduce quality of life but are also
strongly associated with cognitive decline, emotional disorders, and increased risk of cardiovascular and
cerebrovascular diseases. Consequently, identifying safe and effective non-pharmacological interventions
to improve sleep has become an important public health priority. Tai Chi, a traditional Chinese mind—body

practice, emphasizes breath regulation, mental focus, and slow, coordinated movements, and has a long
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history of clinical application. Numerous studies have demonstrated that regular Tai Chi practice can
improve sleep quality, alleviate anxiety and depression, and enhance overall health. However, existing
research has largely focused on outcome evaluation, with relatively limited attention given to its
underlying neurobiological mechanisms. This study aims to review the potential neurobiological
mechanisms by which Tai Chi improves sleep quality, focusing on neurotransmitter regulation, metabolic
signaling, brain functional plasticity, and autonomic nervous system modulation, in order to provide a
theoretical basis for future experimental studies and clinical applications. Research Methods: This study
adopts a literature review approach to systematically summarize research findings from the past decade

both in China and abroad. Relevant publications were retrieved from PubMed, Web of Science, and CNKI

99 ¢¢ 99 ¢¢ 99 ¢C

using the keywords “Tai Chi,” “sleep,” “slow wave sleep,” “neurotransmitters,” and “metabolic signaling.”
The selection focused primarily on studies of clinical observations, basic experiments, and mechanistic
explorations, with particular attention to changes in sleep-related neurotransmitters, brain activity patterns,
and autonomic nervous system function. Research Results: The review indicates that the beneficial effects
of Tai Chi on sleep may be achieved through multiple physiological pathways. First, in terms of
neurotransmitter regulation, Tai Chi, as a mind-body integrative exercise, shows potential in modulating
neurotransmitter levels. For instance, a study in patients with Parkinson’s disease reported that long-term
Tai Chi practice increased brain-derived neurotrophic factor (BDNF) levels while reducing the expression
of the inflammatory factor eotaxin. These changes were closely associated with improvements in cognitive
function, which are often accompanied by better sleep quality. In addition, other studies have found that
Tai Chi can elevate serum serotonin (5-HT) levels, potentially optimizing sleep indirectly by modulating
emotional states and circadian rhythms. At the metabolic level, Tai Chi may support the physiological
foundation of sleep by influencing energy and immune metabolic pathways. Metabolomic studies in
Parkinson’s patients revealed that Tai Chi significantly improved the tricarboxylic acid (TCA) cycle, fatty
acid B-oxidation, and amino acid metabolism. Such metabolic adaptations help to reduce oxidative stress
and neuroinflammation, thereby providing a more stable internal environment for sleep. Some studies also
suggest that lactate, a byproduct of exercise metabolism, may contribute to brain function regulation and
neurotransmitter release. Tai Chi may help modulate lactate levels to optimize the neuro-metabolic

environment, though more direct evidence is needed to confirm this mechanism. With respect to brain

plasticity, neuroimaging studies suggest that long-term Tai Chi training can induce structural and
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functional reorganization of the brain, including enhanced connectivity within the default mode network
(DMN) and executive control network (ECN), both of which are strongly linked to emotion regulation,
cognitive function, and sleep maintenance. Tai Chi practice has also been associated with increased gray
matter volume and neural activity in key regions such as the prefrontal cortex, which may contribute to
reduced nocturnal awakenings and greater proportions of deep sleep. Finally, in terms of autonomic
regulation, the slow and rhythmic movements of Tai Chi, combined with deep breathing, appear to
effectively improve autonomic balance. Multiple studies have confirmed that Tai Chi can increase heart
rate variability (HRV) and enhance parasympathetic activity, thereby facilitating sleep onset and continuity.
Research in older adults has further shown that Tai Chi improves the cardiopulmonary coupling (CPC)
index, providing additional support for its role in stabilizing sleep physiology. Research Conclusion:
Current evidence suggests that the effects of Tai Chi on sleep are multi-dimensional, involving the
regulation of neurotransmitters and metabolic processes, as well as changes in brain plasticity and
autonomic balance. These adaptations act together to create a more stable physiological environment that
supports the maintenance of deep sleep. Although existing studies are not yet sufficient to fully clarify the
underlying mechanisms, the available findings highlight the potential value of Tai Chi in promoting sleep

health and indicate that this traditional practice merits further in-depth investigation.
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