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Abstract: Research Objective: Hypertension affects approximately 74.2% of individuals with
cardiovascular disease in China, exhibiting an overall upward trend and emerging as a major public health
issue impacting national health. Currently, while medication can control blood pressure to some extent, it is
often accompanied by side effects such as liver and kidney damage, limiting its long-term safety and
patient compliance. Extensive clinical and basic research indicates that exercise training directly or
indirectly benefits cardiovascular health, and insufficient physical activity has long been recognized as a
key risk factor for hypertension. Tai Chi, a quintessential example of traditional Chinese exercise therapy,
is a low-to-moderate intensity aerobic activity. It comprehensively enhances muscle, joint, and ligament
function, improves microcirculation, and promotes physical and mental well-being. Its movements are
gentle, smooth, and continuous, emphasizing “ guiding energy with intention, balancing yin and yang,
unblocking meridians, and maintaining emotional equilibrium.”  This approach helps stabilize vascular
neuro-regulation, improve vascular compliance, and demonstrates significant potential in
non-pharmacological interventions for hypertension. However, current understanding of Tai Chi's
cardiovascular protective effects remains preliminary, and its specific molecular mechanisms for
improving hypertension have not been fully elucidated. This study reviews the comprehensive benefits of
Tai Chi for cardiovascular health in hypertensive patients and delves into its potential molecular biological
mechanisms. It aims to reveal the regulatory network mediating Tai Chi's cardiovascular protective effects,
offering new research perspectives and strategic directions for hypertension prevention and treatment.
Research Methodology: This study primarily employed a literature review approach. Core literature on
the effects of Tai Chi on hypertension was retrieved from databases including China National Knowledge
Infrastructure (CNKI), Web of Science (WOS), and PubMed using various combinations of search terms.
Key search terms included: Tai Chi, hypertension, blood pressure, vascular function, Tai-ji, Chi Tai,
Taijiquan, cardiovascular diseases, etc. Based on this, logical analysis was applied to synthesize the

included literature, elucidating the cardiovascular health benefits of Tai Chi for hypertensive patients and
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analyzing its potential mechanisms of action. Future research directions were projected based on current
application status and research landscape, while attempting to pioneer new avenues for subsequent studies.
Research Findings: 1) Regarding cardiovascular health benefits, Tai Chi significantly reduces systolic
blood pressure (SBP) and diastolic blood pressure (DBP) in hypertensive patients. Following an acute Tai
Chi session, both SBP and DBP decreased in patients with primary hypertension, with DBP showing a
more pronounced and sustained reduction. This blood pressure-lowering effect persisted for over 18 hours,
returning to pre-exercise levels by 24 hours. Long-term Tai Chi practice, particularly among middle-aged
and elderly individuals, yielded more significant blood pressure reductions when sessions lasted no longer
than 60 minutes, occurred 3-5 times weekly, and continued for over 8 weeks. Second, Tai Chi effectively
improves vascular function. After 16 weeks of consistent Tai Chi practice, hypertensive patients exhibited
significantly reduced serum nitric oxide (NO) and endothelin (ET) levels. This promotes vasodilation,
enhances vascular elasticity, protects endothelial function, and delays the progression of atherosclerosis. A
12-week Tai Chi intervention significantly improved microvascular reactivity and blood perfusion.
Additionally, Tai Chi enhances autonomic nervous system balance by reducing sympathetic activity,
increasing vagal tone, and optimizing heart rate variability (HRV). This is reflected in decreased
low-frequency (LF) power, increased high-frequency (HF) power, and a reduced LF/HF ratio. This
regulatory effect contributes to blood pressure stabilization and reduced cardiovascular event risk. Tai Chi
also lowers cardiovascular event risk. It significantly reduces total cholesterol, triglycerides, and
low-density lipoprotein cholesterol while increasing high-density lipoprotein cholesterol and improving
glucose and lipid metabolism. 2) Regarding potential mechanisms, Tai Chi exerts cardiovascular protective
effects through the following multidimensional pathways. First, it regulates the neuroendocrine system.
Through movements like stretching, squeezing, twisting, and pressing, Tai Chi modulates the functions of
internal organs and meridians, calming the mind and soothing the spirit. At the central level, it inhibits
sympathetic nervous system excitation, reducing pressor substances like catecholamines, epinephrine, and
norepinephrine while increasing vasodilatory substances such as dopamine and taurine to maintain blood
pressure homeostasis. Second, anti-inflammatory and antioxidant effects. Tai Chi may reduce macrophage
migration to vascular walls, inhibit the NF- k¥ B inflammatory signaling pathway, and downregulate
pro-inflammatory factors like interferon, tumor necrosis factor, and interleukins. Simultaneously, it

enhances antioxidant capacity by increasing serum superoxide dismutase and glutathione peroxidase
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activity, thereby reducing oxidative damage to vascular endothelium through scavenging excess reactive
oxygen species. Third, optimizing blood rheological properties. Through its practice of “ mind-breath

coordination” and “calm-spirit-flow,”

Tai Chi promotes qi and blood circulation, reduces whole blood
viscosity, improves red blood cell deformability, enhances microcirculatory perfusion, reduces afterload on
the heart, and strengthens cardiac pumping function—thereby comprehensively improving hemodynamic
status. Fourth, psychological and social support effects. Tai Chi promotes mind-body harmony through

“regulating posture, breath, and mind,” alleviating anxiety and depression. Its “social nature” also
enhances social support, creating a virtuous cycle of “psychological improvement-blood pressure control”
that indirectly promotes cardiovascular health. Research Conclusions: The association between Tai Chi
and health promotion remains a cutting-edge research direction and core focus in the field of exercise and
health. It stands as one of the landmark practices advancing the deep integration of national fitness and
public health with Chinese characteristics under the context of Chinese modernization. As a safe,
economical, and universally accessible exercise intervention, Tai Chi offers clear and multidimensional
cardiovascular health benefits for hypertensive patients: it effectively regulates blood pressure, optimizes
vascular endothelial function, balances autonomic nervous system activity, improves glucose and lipid
metabolism, and consequently reduces the risk of adverse cardiovascular events. Its mechanism of action is
multifaceted, involving synergistic regulation across multiple pathways including neuroendocrine control,
anti-inflammatory and antioxidant effects, optimization of blood rheological properties, as well as
psychological intervention and social support effects. Based on existing research, future exploration can be
deepened in three key areas. First, further defining the “ optimal exercise prescription”  for Tai Chi
intervention in hypertension, including key parameters such as appropriate exercise intensity, frequency,
and duration; Second, strengthen the design of multicenter, large-sample randomized controlled trials to
advance the standardized application and personalized adaptation of Tai Chi in clinical hypertension
rehabilitation practices. Third, integrate modern biotechnological methods (such as molecular biology and
omics technologies) to deeply analyze its molecular mechanisms, providing more robust and

comprehensive scientific evidence for the promotion and application of traditional exercise programs in

modern chronic disease management.
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