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Editorial on the Research Topic
 Complementary therapies for neurological disorders: from bench to clinical practices




Neurological disorders, such as stroke, Parkinson's disease (PD), dementia, and depression, impose heavy burdens on both individuals and society (1). A lot of attempts have been made to ease the symptoms of neurological disorders, but many challenges remain. Complementary therapies, such as acupuncture, moxibustion, herbal medicine, and Tai Chi have been widely used in the treatment of various neurological disorders worldwide, especially in China (2, 3). Numerous clinical trials and animal studies have been conducted to verify the efficacy of complementary therapies and explain their potential mechanisms (4, 5). However, the effectiveness and mechanisms of complementary therapies for treating neurological disorders remain controversial due to insufficient evidence. More well-designed clinical and basic studies in this field are urgently needed.

In order to provide a platform for authors in this field to share their latest research findings, we organized this Research Topic in Frontiers in Neurology, section Neurorehabilitation. A total of 53 manuscripts were received during the call for papers, 13 papers among them were finally accepted for publication following a rigorous peer-review process. The 13 accepted articles consist of five original research articles, one brief research report, two reviews, and five systematic review and meta-analyses. Many complementary therapies (e.g., acupuncture, electroacupuncture, and herbal medicine) and neurological disorders (e.g., stroke, depression, and PD) were involved in this Research Topic. These studies have well expanded our current knowledge about complementary therapies for neurological disorders.


Original research article

PD, a progressive neurological disorder characterized by tremor, rigidity, and bradykinesia, is associated with the death of dopaminergic neurons in the brain (6). Jin et al. performed a pilot clinical trial involving 60 participants to evaluate the efficacy of Ukgansan, a traditional herbal formula composing seven plants, for improving clinical symptoms in patients with PD. This was a single-centered, randomized, controlled, assessor-blinded, pilot clinical trial conducted in South Korea. After 6 weeks of treatment, they found that additional use of Ukgansan improved the quality of life in PD patients with anxiety. Constipation is a common symptom in patients with PD, with a prevalence of 70–80% (7). Song et al. investigated whether electroacupuncture at “Tianshu” (ST25) promotes the restoration of the enteric nervous system and colonic motor function in a rat model of PD constipation. In that study, electroacupuncture at ST25 ameliorated abnormalities of the enteric nervous system and improved constipation symptoms in rats with PD constipation, possibly through maintaining the integrity of the colonic myenteric nervous plexus and regulating the neurotransmitters.

Stroke is a leading cause of death and disability in the world. Hemiplegia after stroke brings a serious burden on the economy and society (8). Lin et al. investigated the functional connectivity changes of cerebral hemispheres, trying to interpret the neural mechanism of scalp acupuncture on hemiplegia after stroke. This clinical study included 21 patients with hemiplegia after stroke and was performed in Beijing, China. They found that scalp acupuncture may promote rehabilitation in patients with hemiplegia after stroke. In addition, scalp acupuncture showed a bidirectional effect including strengthening functional connections of the bilateral motor cortex and weakening abnormal compensatory connections.

Autism spectrum disorder (ASD) is a common neurodevelopmental disorder in children characterized by deficits in social communication, narrow interests, and repetitive behaviors (9). Lee et al. observed the effectiveness and safety of a 6-month integrative treatment program (including herbal medicine, Floortime, and sensory enrichment therapy) on children with ASD in a prospective observational study. This study included 18 participants and was conducted in South Korea. Their results showed that the six-month integrative treatment program significantly relieved the symptoms of ASD children. This treatment program may be a potentially effective therapeutic strategy for ASD, but a placebo control group is needed in the future to further verify the efficacy.

Depression is the most prevalent psychiatric disorder characterized by depressed mood, social isolation, and anhedonia (10). Zhu et al. examined the anti-depressive effects of a traditional Chinese medicine decoction, Zi-Shui-Qing-Gan-Yin (ZSQGY), in a depressive animal model and in a cell model. Their results indicated that ZSQGY effectively improved depressive behavior in depressive animals. The mechanisms may be related to improvement in mitochondrion function, alleviation of neuroinflammation, and regulation of peroxisome proliferator-activated receptor-γ co-activator 1α.



Brief research report

Equistasi® is a vibrotactile device that has been used for rehabilitation in patients with movement disorders such as PD (11). Cruciani et al. briefly reported a pilot study conducted in Italy to explore the effect of Equistasi® on somatosensory processing through the evaluation of high-frequency oscillations. They found that vibrotactile afference delivered by Equistasi® could work through somatosensory processing, rather than by peripheral effects. Equistasi® has the potential to restore equilibrium in disease states such as PD, but the efficacy needs to be further validated and the mechanism needs to be elucidated.



Literature review

Ischemic stroke is a severe neurological disorder with a high mortality and disability rate (12). Acupuncture therapy has been widely used to treat ischemic stroke and the molecular mechanisms involved have been partly elucidated (13). Wang, Su et al. presented a comprehensive review on the mechanisms of acupuncture for enhancing cerebral perfusion in ischemic stroke. They concluded that acupuncture restores blood flow of ischemic tissue possibly via promoting hemodynamics and angiogenesis, releasing vasoactive substances, and improving microcirculation. Acupuncture has shown great potential to improve ischemic stroke in multiple ways and more high-quality clinical trials are needed to verify the efficacy of acupuncture. Cognitive impairment is another important condition that acupuncture has shown therapeutic potential (14). Zhou et al. performed a bibliometric review to explore the development context, research hotspots, and frontiers of acupuncture for cognitive impairment in the past three decades. This review stated that functional magnetic resonance imaging maybe better explain the therapeutic effect of acupuncture. In addition, they found that the effect of acupuncture on a single point is probably more convincing.



Systematic review and meta-analysis

Five systematic review and meta-analyses were published in this Research Topic. Stroke and its complications are still hot topics for researchers. Wang, Chi et al. evaluated the evidence from current systematic reviews of acupuncture for early recovery after acute ischemic stroke. A total of seven systematic reviews including 114 randomized controlled trials (RCTs) were included and assessed in this study. Their results showed that acupuncture is a promising therapy that may improve the neurological function for patients recovering from acute ischemic stroke. However, the low quality of evidence affected the reliability of the results. Shoulder-hand syndrome is a common condition after stroke characterized by pain, hyperalgesia, swelling, and limited joint mobility (15). Feng et al. used Bayesian network meta-analysis to identify the most effective physical therapy for patients with poststroke shoulder-hand syndrome. A total of 45 RCTs were included in the final analysis. According to their results, electromyography biofeedback therapy combined with rehabilitation training is the best physiotherapy option, which could be used for patients with poststroke shoulder-hand syndrome to improve upper extremity motor function and relieve pain. Depression is another common condition affecting about one-third of stroke patients (16). Li et al. performed a systematic review and meta-analysis to assess the efficacy of Chinese herbal medicine (CHM) on poststroke depression in animal studies. A total of 14 studies with 12 CHMs were included. The results suggested that CHM could significantly improve depression-like behaviors and neurological function of poststroke depression animals.

Dysphagia is a common non-motor symptom in PD. Wu et al. assessed the efficacy of acupuncture on dysphagia in PD patients through meta-analysis method. Ten RCTs with 724 patients were included in this study. Their results showed that acupuncture may exert beneficial effects on dysphagia in PD, which supports acupuncture as an adjunctive treatment for dysphagia in patients with PD.

Diabetic peripheral neuropathy (DPN) is one of the most common complications of diabetes with a high rate of morbidity and mortality (17). Sun et al. systematically evaluated the efficacy of Tongmai Jiangtang Capsule (TJC) on diabetic peripheral neuropathy in patients. It included eight RCTs involving 656 participants for analysis. They found that TJC combined with conventional treatment significantly reduced the severity of DPN symptoms compared with conventional treatment alone. TJC is a promising drug for DPN based on the current evidence, more high-quality evidence is needed to validate the results.

In conclusion, this Research Topic shows the latest research advances both in animal and clinical studies in the complementary therapy field targeting neurological disorders. We believe that these studies will greatly expand our current understanding in this field and help us develop better therapies for patients with neurological disorders.



Author contributions

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



Acknowledgments

We thank the authors for contributing their valuable work to this Research Topic and the reviewers for their constructive comments. We are also grateful to the editorial board for approving this topic and the editors for their hard work.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Guan L, Han Y, Yang C, Lu S, Du J, Li H, et al. CRISPR-Cas9-mediated gene therapy in neurological disorders. Mol Neurobiol. (2022) 59:968–82. doi: 10.1007/s12035-021-02638-w

 2. Deuel LM, Seeberger LC. Complementary therapies in parkinson disease: a review of acupuncture, Tai Chi, Qi Gong, Yoga, and Cannabis. Neurotherapeutics. (2020) 17:1434–55. doi: 10.1007/s13311-020-00900-y

 3. Ye Y, Li Q, Pan CS, Yan L, Sun K, Wang XY, et al. QiShenYiQi inhibits tissue plasminogen activator-induced brain edema and hemorrhage after ischemic stroke in mice. Front Pharmacol. (2021) 12:759027. doi: 10.3389/fphar.2021.759027

 4. Zhao J, Chau JPC, Chan AWK, Meng Q, Choi KC, Xiang X, et al. Tailored sitting Tai Chi program for subacute stroke survivors: a randomized controlled trial. Stroke. (2022) 53:2192–203. doi: 10.1161/STROKEAHA.121.036578

 5. Yao L, Ye Q, Liu Y, Yao S, Yuan S, Xu Q, et al. Electroacupuncture improves swallowing function in a post-stroke dysphagia mouse model by activating the motor cortex inputs to the nucleus tractus solitarii through the parabrachial nuclei. Nat Commun. (2023) 14:810. doi: 10.1038/s41467-023-36448-6

 6. Bloem BR, Okun MS, Klein C. Parkinson's disease. Lancet. (2021) 397:2284–303. doi: 10.1016/S0140-6736(21)00218-X

 7. Kuai XY, Yao XH, Xu LJ, Zhou YQ, Zhang LP, Liu Y, et al. Evaluation of fecal microbiota transplantation in Parkinson's disease patients with constipation. Microb Cell Fact. (2021) 20:98. doi: 10.1186/s12934-021-01589-0

 8. Zhang J, Mu Y, Zhang Y. Effects of acupuncture and rehabilitation training on limb movement and living ability of patients with hemiplegia after stroke. Behav Neurol. (2022) 2022:2032093. doi: 10.1155/2022/2032093

 9. Hirota T, King BH. Autism spectrum disorder: a review. JAMA. (2023) 329:157–68. doi: 10.1001/jama.2022.23661

 10. Dudek KA, Dion-Albert L, Kaufmann FN, Tuck E, Lebel M, Menard C. Neurobiology of resilience in depression: immune and vascular insights from human and animal studies. Eur J Neurosci. (2021) 53:183–221. doi: 10.1111/ejn.14547

 11. Spolaor F, Romanato M, Annamaria G, Peppe A, Bakdounes L, To DK, et al. Relationship between muscular activity and postural control changes after proprioceptive focal stimulation (Equistasi((R))) in middle-moderate parkinson's disease patients: an explorative study. Sensors (Basel). (2021) 21:560. doi: 10.3390/s21020560

 12. Ye Y, Zhu YT, Xin XY, Zhang JC, Zhang HL Li D. Efficacy of Chinese herbal medicine for tPA thrombolysis in experimental stroke: a systematic review and meta-analysis. Phytomedicine. (2022) 100:154072. doi: 10.1016/j.phymed.2022.154072

 13. Zhu W, Ye Y, Liu Y, Wang XR, Shi GX, Zhang S, et al. Mechanisms of acupuncture therapy for cerebral ischemia: an evidence-based review of clinical and animal studies on cerebral ischemia. J Neuroimmune Pharmacol. (2017) 12:575–92. doi: 10.1007/s11481-017-9747-4

 14. Ye Y, Li H, Yang JW, Wang XR, Shi GX, Yan CQ, et al. Acupuncture attenuated vascular dementia-induced hippocampal long-term potentiation impairments via activation of D1/D5 receptors. Stroke. (2017) 48:1044–51. doi: 10.1161/STROKEAHA.116.014696

 15. Liu S, Zhang CS, Cai Y, Guo X, Zhang AL, Xue CC, et al. Acupuncture for post-stroke shoulder-hand syndrome: a systematic review and meta-analysis. Front Neurol. (2019) 10:433. doi: 10.3389/fneur.2019.00433

 16. Lee CH, Jeon SH, Kim MJ, Ra GD, Lee YH, Hong SH, et al. Factors affecting post-stroke depression in acute ischemic stroke patients after 3 months. J Pers Med. (2021) 11:1178. doi: 10.3390/jpm11111178

 17. Selvarajah D, Kar D, Khunti K, Davies MJ, Scott AR, Walker J, et al. Diabetic peripheral neuropathy: advances in diagnosis and strategies for screening and early intervention. Lancet Diabetes Endocrinol. (2019) 7:938–48. doi: 10.1016/S2213-8587(19)30081-6







OPS/images/crossmark.jpg
(®) Check for updates





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: Complementary therapies for neurological disorders: from bench to clinical practices



		Original research article



		Brief research report



		Literature review



		Systematic review and meta-analysis



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
’ frontiers ‘ Frontiers in Neurology

Editorial: Complementary
therapies for neurological
disorders: from bench to clinical
practices





OPS/images/logo.jpg
& frontiers | Frontiers in Neurology





