Tai Chi improves clinical symptoms and delays progression of Parkinson's disease: the prospective study with plasma cytokines, metabolomics and brain functional MRI
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Abstract
Objective: The aim of our study was to investigate the effect of physical exercise on motor and non-motor symptoms in Parkinson’s disease (PD) and to explore whether physical exercise could delay the disease progression with the related mechanisms.
Methods: At phase one, 100 early-stage PD patients were enrolled into the randomized controlled study and randomly divided into three groups. The three groups received one-year Taichi training (N = 39), brisk walking training (N = 31) and no-exercise intervention (N = 30), respectively. The motor and non-motor symptoms as well as gait analysis were estimated by the many related rating scales at baseline, 6 months and 12 months after intervention. The surface electromyography, functional magnetic resonance imaging, plasma cytokine and metabolomics were detected. 
At phase two, we built a prospective cohort with 157 PD patients participating in Tai Chi training in 5 successive training classes since 2016. They were assessed before training and at November 2019, aiming to observe whether Tai Chi could delay the disease progression. 
Results: As for the clinical manifestations, we found that patients in both Taichi group and brisk walking group had better motor recovery than control group, mainly in motor symptoms presented in UPDRS Part III. The cognitive function improved after exercise. Tai Chi group received better mood. The overall sleep quality was improved in the brisk walking group. Patients who were not in long-term Taichi training were more likely to reach the bad endpoint no matter in motor symptom or non-motor symptom assessments. 
As for the potential mechanisms, the proinflammatory cytokines (IL-1β, IL-1RA and IL-4) were downregulated, and the local stability assessed by sEMG were elevated in Tai Chi group. The improvement of balance were associated with the switch of visual network, and the improvement of motor function was associated with the switch of frontoparietal network and default mode network. The down-regulation of L-kynurenine, which was associated with UPDRS Part III, and fumaric acid, which was associated with PDCRS posterior cortical score, were observed in control group. 
Conclusions: Both Taichi and brisk walking could improve motor symptoms and cognition in PD. Taichi is more effective in improving gait, balance and mood, while brisk walking has a better effect on sleep. Persisting in Taichi training can delay the progression of PD. Enhanced functional connectivity, downregulation of proinflammatory cytokines and upregulation of anti-inflammatory metabolites indicated the enhanced neuroplasticity after exercise.
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