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Exploring the molecular mechanism of isorhamnetin against liver fibrosis based
on network pharmacology and Mendelian randomization

ZHENG Yang, WANG Jiahui, ZHAO Tiejian, WANG Lei, LIANG Liang, XIAO Huaye, YANG Shiquan "
(Faculty of Chinese Medicine Science, Guangxi University of Chinese Medicine, Nanning 530222, China)

[Abstract]  Objective To investigate the core targets and mechanisms by which isorhamnetin prevents and
ameliorates liver fibrosis. Methods Bioinformatic data were integrated to identify liver fibrosis-related targets via
differential gene analysis and weighted gene co-expression network analysis (WGCNA). These targets were compared
with those that mediate isorhamnetin’ s action to identify common targets. Machine learning optimized core targets that

were validated for causal association using Mendelian randomization. Molecular docking and dynamics simulations
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assessed target function. Results We identified 113 interactive targets of liver fibrosis and isorhamnetin, which were

primarily enriched in phosphatidylinositol 3 kinase-protein kinase B(PI3K-AKT) , tumor necrosis factor( TNF) , and

other signaling pathways. Machine learning combined with Mendelian randomization pinpointed aryl hydrocarbon

receptor( AHR ) , caspase3 ( CASP3), and mitogen-activated protein kinase 14 ( MAPK14) as core targets. Multi-

dataset validation confirmed their consistent expression and significant diagnostic efficacy ( area under the curve >

0.7). Molecular simulations demonstrated stable binding of isorhamnetin to these targets ( binding energy<—7. 0 kcal/

mol ). Conclusions

Isorhamnetin inhibits liver fibrosis by targeting AHR, CASP3, and MAPKI14 to regulate

inflammation, apoptosis, and metabolic pathways. This study provides novel insights into the anti-fibrotic mechanisms

of traditional Chinese medicine components.
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Note. A, Principal component analysis between datasets before de-batching. B, Principal component analysis between datasets after de-

batching. C, Heatmap of dataset variance analysis results. D, Volcano plot of dataset variance analysis results. E, Scale-independence plot

of WGCNA clustering analysis. F, Mean connectivity plot of WGCNA clustering analysis. G, Gene network of WGCNA clustering analysis

Module diagram.

Figure 1 Screening of liver fibrosis-related targets
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Note. A, Proportion of immune cells expressed in the samples. B, Immune cell correlation heatmap. C, Difference in the expression of

immune cells in the hepatic fibrosis group and the normal group. (Horizontal coordinates indicate immune cell types and vertical coordinates

indicate relative expression. P-values obtained from the rank-sum test for the two groups of samples are located above the violin bars,

compared with the normal group, P<0. 05 indicates statistical significance).

Figure 2  Analysis of immune cell infiltration at the onset of hepatic fibrosis
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