
Multi-omics identifies microbiota-derived deoxycholic acid as a key 

mediator of blood-brain barrier dysfunction in Parkinson’s disease

Zhe Zhao1,2, Jing Chen3, Yixuan Liu4,5, Shiqi Wang4,5, Danhua Zhao3, Chaobo Bai3, Meifang Wu6, Gaofei Hu7, Yiwen Fu7, 

Lu Fang7, Xiaoyi Liu7, Zheng Zhang7, Rui Zhan8, Lemin Zheng7,9*, Junliang Yuan3*

1Department of Pharmacy, Peking University Third Hospital
2Institute for Drug Evaluation, Peking University Health Science Center 

3Department of Neurology, Peking University Sixth Hospital
4Neuroscience Research Institute and Department of Neurobiology, Peking University

5Key Laboratory for Neuroscience, Ministry of Education/National Health Commission
6Department of Cardiovascular, Affiliated Hospital of Putian University

7The Institute of Cardiovascular Sciences, Peking University
8Research Center for Cardiopulmonary Rehabilitation, University of Health and Rehabilitation Sciences 

9Beijing Tiantan Hospital, China National Clinical Research Center for Neurological Diseases

Zhe Zhao, Jing Chen, Yixuan Liu, Shiqi Wang, Danhua Zhao, Chaobo Bai, Meifang Wu, et al. 2025. Multi-omics 

identifies microbiota-derived deoxycholic acid as a key mediator of blood-brain barrier dysfunction in Parkinson’s 

disease. iMeta 4: e70076. https://doi.org/10.1002/imt2.70076.

https://doi.org/10.1002/imt2.70076
https://doi.org/10.1002/imt2.70076
https://doi.org/10.1002/imt2.70076
http://www.imeta.science/


Background
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PD initiates from gut: microbiota-gut-brain axis

Zhe L. et al, CNS Neurosci Ther. 2023; 29(1):140-157

https://blog.sciencenet.cn/blog-236900-1270738.html
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Study purpose



Results

Gut microbiota transplantation from PD patients promotes PD phenotypes in the GF mice
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Gut microbiota transplantation from PD patients remodels midbrain single-cell transcriptomes
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Gut microbiota transplantation from PD patients alters gut microbiota community
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Results

Gut microbiota transplantation from PD patients alters serum metabolic profiles



Results

Gut microbiota transplantation from PD patients alters gut microbiota community and serum 

metabolic profiles



Summary

❑Gut microbiota transplantation from PD patients can induce PD symptoms in GF mice, 

including motor dysfunction, loss of dopamine neurons, and α-synuclein deposition.  

❑In the gut microbiota of PD patients, B. fragilis and P. vulgatus are enriched, 

significantly elevating serum bile acid levels, revealing a causal link between 

microbiota and metabolites in PD.  

❑Bile acids damage the BBB through interferon-α and TGF-β pathways.  

❑DCA treatment exacerbates symptoms in PD models, confirming bile acids as key 

molecules in PD development and providing new therapeutic targets for PD.
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