

[image: Editorial: Brain pathology and rehabilitation mechanisms of neuromodulation in psychiatric disorders]
Editorial: Brain pathology and rehabilitation mechanisms of neuromodulation in psychiatric disorders





EDITORIAL

published: 21 May 2025

doi: 10.3389/fpsyt.2025.1620700

[image: image2]


Editorial: Brain pathology and rehabilitation mechanisms of neuromodulation in psychiatric disorders


Mi Yang 1,2,3*, Zezhi Li 4,5 and Dechao Feng 6


1 Department of Scientific Research Management, The Fourth People’s Hospital of Chengdu, Chengdu, China, 2 The Clinical Hospital of Chengdu Brain Science Institute, Ministry of Education (MOE) Key Lab for Neuroinformation, University of Electronic Science and Technology of China, Chengdu, Sichuan, China, 3 School of Life Science and Technology, University of Electronic Science and Technology of China, Chengdu, China, 4 Department of Psychiatry, The Affiliated Brain Hospital of Guangzhou Medical University, Guangzhou, China, 5 Department of Psychiatry, Guangdong Engineering Technology Research Center for Translational Medicine of Mental Disorders, Guangzhou, China, 6 Department of Urology, Institute of Urology, West China Hospital, Sichuan University, Chengdu, China




Edited and Reviewed by: 

Antoine Bechara, University of Southern California, United States

*Correspondence: 

Mi Yang
 565136170@qq.com


Received: 30 April 2025

Accepted: 07 May 2025

Published: 21 May 2025

Citation:
Yang M, Li Z and Feng D (2025) Editorial: Brain pathology and rehabilitation mechanisms of neuromodulation in psychiatric disorders. Front. Psychiatry 16:1620700. doi: 10.3389/fpsyt.2025.1620700



Keywords: brain pathology, neuropathological mechanism, neuromodulation, psychiatric disorders, non-invasive brain stimulation (NIBS), rehabilitation therapy, transcranial magnetic stimulation (TMS), transcranial electrical stimulation (TES)


Editorial on the Research Topic 


Brain pathology and rehabilitation mechanisms of neuromodulation in psychiatric disorders


The hallmark characteristics of mental illnesses manifest in substantial abnormalities in an individual’s perception of reality, emotional regulation, and social functioning, exerting a profound impact on psychological well-being and quality of life. Among the aforementioned patients, those afflicted with severe mental illnesses, including but not limited to bipolar disorder and schizophrenia, are subject to an exacerbated physical and mental burden (1). The etiology of mental illnesses may be underpinned by genetic factors (2). Environmental stress and psychological trauma have been identified as crucial triggers for the onset of pathological processes. These processes result in cognitive dysfunction and behavioral disorders through pathways involving neurotransmitters (e.g., dopamine, serotonin, acetylcholine), brain structures (e.g., cortical thickness, white matter connectivity), and epigenetics (e.g., DNA methylation). However, our understanding of the neurobiological mechanisms underlying these diseases remains incomplete, resulting in limited efficacy of conventional drug treatments in improving patients’ cognitive functions and clinical symptoms. Moreover, these treatments frequently entail deleterious side effects, including obesity and metabolic abnormalities, which induce great challenges to clinical treatment and health care. Consequently, an exhaustive investigation into the etiology of mental diseases, in conjunction with the exploration of diverse therapeutic modalities, is imperative to furnish substantial empirical evidence for the precise diagnosis and customized treatment of mental illnesses.

This Research Topic focuses on examining the efficacy and pathological mechanisms of neuroregulation methods in the rehabilitation treatment of mental illnesses. It includes five studies, primarily addressing schizophrenia and depression, involving Continuous theta burst stimulation (cTBS) therapy, paradigm exploration. The following is a brief introduction to these research findings.




Schizophrenia-related research

Schizophrenia-related psychosis risk syndrome (PRS) is characterized by the protracted prodromal symptoms exhibited by patients preceding their inaugural episode. However, the neurobiological mechanisms underlying this syndrome remain unclear. Ruan et al. employed a representational similarity analysis (RSA) approach to examine the neuropsychological differences between PRS patients and healthy individuals. The study revealed that, under both 5 Hz and 10 Hz conditions, the functional coupling between steady-state visual evoked potentials (SSVEPs) was diminished in the fusiform region for patients with psychic disorders (PRS). Furthermore, the activation in the visual regions associated with 10 Hz SSVEP and emotional matching was also diminished. These findings suggest that individuals with PRS exhibit early-stage visual processing abnormalities, which may provide important insights for the early and precise diagnosis of schizophrenia.

The cTBS has emerged as a significant treatment modality for auditory hallucinations in patients diagnosed with schizophrenia. Ye et al. conducted a meta-analysis with the objective of evaluating the efficacy of cTBS in the treatment of auditory hallucinations. Four randomized controlled trials (RCTs) encompassing a total of 151 patients diagnosed with auditory hallucinations was conducted. The findings suggested that cTBS did not demonstrate a substantial advantage over sham stimulation in addressing hallucinations. This discrepancy may be attributable to the limited sample size and the substantial heterogeneity among the studies. However, patients who underwent more than 10 sessions of cTBS demonstrated significant improvement in their auditory hallucination symptoms. This finding indicates that patients receiving cTBS for auditory hallucinations may necessitate prolonged treatment, although further experimental research is necessary to ascertain the most efficacious cTBS stimulation protocol for addressing auditory hallucinations.





Depression-related research

Depression is among the most prevalent mental disorders, resulting in a significant societal and familial burden. Conventional pharmaceutical remedies frequently entail adverse effects, thereby prompting researchers to actively pursue alternative therapeutic modalities. Among these, exercise therapy has demonstrated considerable potential for the prevention and treatment of depression. Xue et al. discovered that the efficacy of exercise interventions in ameliorating depression varies across different age demographics. For instance, in adolescents, exercise exerts a primary influence on brain development and hormonal regulation. In middle-aged individuals, its impact is focused on the HPA axis and cardiovascular health. In the elderly, the emphasis shifts to immune regulation and social support. These findings corroborate the age-dependent nature of exercise therapy in treating depression, thereby establishing a clinical foundation for personalized exercise interventions for depression.

Imbert et al. developed a randomized, double-blind, controlled, dual-intervention treatment plan for patients diagnosed with major depressive disorder (MDD). This treatment plan specifically targets anhedonia by combining repetitive transcranial magnetic stimulation (rTMS) of the dorsolateral prefrontal cortex (DLPFC) with olfactory stimulation designed to be pleasurable. The present study adhered to rigorous standards for participant inclusion and grouping, encompassing a comprehensive evaluation of clinical and outcome measures. Standardization of rTMS and olfactory stimulation protocols was implemented, ensuring the rigor of the experimental design. Ethical safety guidelines were scrupulously followed to ensure the well-being of the subjects. This approach provides a foundation for the non-invasive treatment of MDD and holds promise for enhancing dopamine release, facilitating a more thorough exploration of the pathophysiological mechanisms underlying MDD.

The small-world network model is a significant indicator of the brain’s topological structure. Zhou and Long conducted a systematic review and found that, in healthy women, the small-world network model of brain functional networks tends to show regularization, while in men, it tends toward randomization. However, the findings do not provide a definitive conclusion regarding structural networks, thereby suggesting the potential importance of gender differences in brain development. However, the paucity of research on mental illness populations has precluded the confirmation of whether gender differences exist in the brain topology of psychiatric patients, which may hinder the development of personalized treatment. Consequently, future research should prioritize the study of psychiatric patients to elucidate gender disparities in brain networks and furnish clinical evidence for personalized, precise treatments.





Author contributions

MY: Writing – original draft, Writing – review & editing. ZL: Writing – original draft, Writing – review & editing. DF: Writing – review & editing.





Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This work was supported by the National Natural Science Foundation of China [grant numbers 62373079], Science and Technology Department of Sichuan Province [gran number 2024ZYD0039], Health Commission of Sichuan Province [grant number 24CXTD11], Sichuan medical association [grant number S23012], Health Commission of Chengdu [grant number 2024141], Sichuan Preventive Medicine Association [grant number SYYXHPT202420].





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.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





References

1. Halstead S, Cao C, Hognason Mohr G, Ebdrup BH, Pillinger T, McCutcheon RA, et al. Prevalence of multimorbidity in people with and without severe mental illness: a systematic review and meta-analysis. Lancet Psychiatry. (2024) 11:431–42. doi: 10.1016/S2215-0366(24)00091-9

2. Cai N, Verhulst B, Andreassen OA, Buitelaar J, Edenberg HJ, Hettema JM, et al. Assessment and ascertainment in psychiatric molecular genetics: challenges and opportunities for cross-disorder research. Mol Psychiatry. (2025) 30:1627–38. doi: 10.1038/s41380-024-02878-x




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.

Copyright © 2025 Yang, Li and Feng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fpsyt.2025.1620700_cover.jpg
& frontiers | Frontiers in Psychiatry

Editorial: Brain pathology and rehabilitation
mechanisms of neuromodulation in
psychiatric disorders





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Editorial: Brain pathology and rehabilitation mechanisms of neuromodulation in psychiatric disorders

      

        		

          Schizophrenia-related research

        



        		

          Depression-related research

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





