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[ Abstract] Objective: To explore the "efficacy-toxicity" association mechanisms of Tripterygium
wilfordii polyglycoside tablets (TWPT) by establishing and analyzing an interaction network associated with the
clinical efficacy of TWPT in the treatment of rheumatoid arthritis (RA) and TWPT-induced liver injury.
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Method: On the basis of the TWPT efficacy-related gene expression profile and TWPT-induced liver injury-
related protein expression profile which were both obtained from our clinical cohorts, the "efficacy-toxicity"
association network of TWPT was constructed, and the key network targets were identified by calculating the
topological values of the nodes, including the degree, closeness and betweenness. After that, the biological
functions and pathways of the key network targets were investigated by enrichment analysis. Result: A total of
119 differentially expressed genes (58 up-regulated and 61 down-regulated) between RA patients with TWPT
well and weak response were identified as TWPT efficacy-related genes by clinical transcriptomics, and 49
differentially expressed proteins (36 up-regulated and 13 down-regulated) were demonstrated to be TWPT-
induced liver injury-related proteins by clinical proteomics. In addition, the clinical symptom enrichment
analysis indicated that the TWPT efficacy-related genes were significantly associated with various clinical
symptoms of arthralgia in traditional Chinese medicine and clinical phenotypes of modern medicine, and most of
the TWPT-induced liver injury-related proteins were involved in digestive system abnormalities. Therefore, the
aforementioned multi-omics data represented the main clinical symptoms of TWPT treating RA and inducing
liver injury. Mechanically, the "efficacy-toxicity" association network revealed that both TWPT efficacy-related
genes and TWPT-induced liver injury-related core proteins were involved in the "immune-inflammatory"
imbalance, especially playing an important role in neutrophil degranulation, complement cascade reaction, and
immune-inflammatory response mediated by protein post-translational modification. Notably, the above genes
and proteins were also enriched in various signaling pathways related to cell proliferation and cell cycle
regulation, such as RAS and mitogen-activated protein kinase (MAPK) signaling pathway, and in several liver
functional processes, such as glycogen metabolism and redox reaction. Conclusion: This study systematically
explained the "efficacy-toxicity" association characteristics and molecular mechanisms of TWPT by applying a
research strategy integrating clinical phenomics, transcriptomics and proteomics, laying a good data foundation
for exploring the "efficacy enhancing and toxicity-reducing" mechanisms of TWPT.

[Keywords]  Tripterygium wilfordii polyglycoside tablets; rheumatoid arthritis; drug-induced liver
injury; multi-omics integration; "efficacy-toxicity" association network
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Table 1 Summary on clinical characteristics between RA patients with or without liver injury induced by TWPT
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