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Transcriptomics-based clinical study on Xingshen Kaiqiao Fang in the treatment of minimally
conscious state after traumatic brain injury

SUN Dazhong, CHI Xiangfeng, LIU Tong, GU Yunging, LIU Yue'
(Guangdong Second Traditional Chinese Medicine Hospital, Guangzhou 510700, China)

Abstract: Objective To investigate the clinical efficacy of Xingshen Kaiqiao Fang in the treatment of minimally
conscious state (MCS) after traumatic brain injury (TBI) and explore its transcriptomic mechanism in cerebrospinal
fluid (CSF). Methods A total of 72 MCS patients after TBI admitted from December 2023 to December 2025 were
randomly divided into a control group (n=36) and an observation group (n=36). The control group received
conventional Western medicine and rehabilitation interventions, while the observation group additionally received
Xingshen Kaiqiao Fang Granules via nasogastric tube. Both groups were treated for 4 weeks. The Glasgow Coma
Scale (GCS) and Coma Recovery Scale-Revised (CRS-R) scores were compared before and after treatment. Post-
treatment CSF samples from 5 randomly selected patients in each group were collected for whole transcriptome
sequencing (RNA-seq) to screen differentially expressed genes (DEGs) and perform GO and KEGG enrichment
analyses. Results After 4 weeks of treatment, the GCS and CRS-R scores were significantly higher in the observation
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group than those in the control group (P<0.01). The CSF transcriptome sequencing identified 674 DEGs, including

279 upregulated and 395 downregulated genes. The GO enrichment analysis showed that DEGs were mainly

concentrated in 18 biological processes such as free ubiquitin chain polymerization and inositol metabolic process,

while the KEGG analysis revealed that DEGs were significantly enriched in 23 signaling pathways, including

proteasome, ubiquitin mediated proteolysis, and inositol phosphate metabolism (P<0.05). Conclusion Xingshen

Kaiqgiao Fang can significantly improve the conscious state and neurological function of MCS patients after TBI. Its

wake-promoting mechanism may be closely related to the targeted activation of the ubiquitin-proteasome system,

accelerating the degradation of toxic proteins in the brain, and remodeling the microenvironment of the damaged

brain areas.

Keywords: Xingshen Kaiqiao Fang; traumatic brain injury; minimally conscious state; cerebrospinal fluid;

transcriptomics; ubiquitin-proteasome system
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