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Abstract

Objective: Based on the traditional Chinese medicine theory of “liver-intestine correlation,” this
study integrated network pharmacology prediction with experimental validation to investigate the
mechanism of the Penthorum chinense Pursh-Astragalus membranaceus-Raw Rheum palmatum
compound (SHY) in alleviating alcohol-induced liver injury (ALI). Methods: Network pharmacology
was employed to identify active components and key targets of SHY against ALIL Protein-protein
interaction (PPI) networks were constructed, followed by Gene Ontology (GO) and Kyoto Encyclo-
pedia of Genes and Genomes (KEGG) enrichment analyses to elucidate biological processes and sig-
naling pathways. ALI was induced in wild-type (WT) mice using the Lieber-DeCarli ethanol liquid
diet (5% ethanol, vol/vol). Serum alanine aminotransferase (ALT) and interleukin-11 (IL-11) levels,
along with hepatic IL-11 and phosphorylated STAT3 (p-STAT3) protein expression, were measured
to validate SHY'’s hepatoprotective effects. Results: Fifteen bioactive components and 219 potential
targets of SHY were identified from the TCMSP database, with 106 overlapping targets linked to ALI.
PPI network analysis revealed TNF, IL6, and AKT1 as core targets. GO/KEGG enrichment highlighted
SHY’s regulation of oxidative stress and inflammation via IL-17 and TNF signaling pathways. Animal
experiments demonstrated that SHY significantly reduced serum ALT and IL-11 levels (P < 0.01)
and suppressed hepatic p-STAT3 phosphorylation. Western blot confirmed a 1.8-fold downregula-
tion of IL-11 expression in SHY-treated mice. Conclusion: This study is the first to demonstrate that
SHY ameliorates ALI by modulating the IL-11R/JAK/STAT axis, providing molecular evidence for
the “treating liver diseases through intestinal regulation” theory.
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89900), & AR & (Pierce, 85 23225), ECL & (Millipore, %5 WBKLS0500)%% .
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Figure 1. Venn diagram of potential therapeutic targets of Penthorum
chinense Pursh, Astragalus membranaceus, and Raw Rheum palmatum
in alcohol-induced liver injury
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Figure 2. (a) Protein-protein interaction (PPI) network of therapeutic targets of Penthorum chinense Pursh, Astragalus mem-
branaceus, and Raw Rheum palmatum in alcohol-induced liver injury; (b) PPI network of Penthorum chinense Pursh, Astrag-
alus membranaceus, and Raw Rheum palmatum in alcohol-induced liver injury
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Figure 3. (a) Gene ontology (GO) enrichment analysis of therapeutic targets of Penthorum chinense Pursh, Astragalus mem-
branaceus, and Raw Rheum palmatum in alcohol-induced liver injury; (b) Kyoto encyclopedia of genes and genomes (KEGG)
pathway enrichment analysis of therapeutic targets of Penthorum chinense Pursh, Astragalus membranaceus, and Raw Rheum

palmatum in alcohol-induced liver injury
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Figure 4. Therapeutic effects of compound Sanhuang Yin on alcohol-induced
liver injury and its specific downstream mechanisms

B 4. EHF=RIRKE ALl BIABR IR T RS

4. g
“HFSABHEE” B LT (EEATTY , HESHERTTLENE (EHNg) , HRERSHE MR
FoSze, AFSEARIAITRIT ALY .  (RAX « 20K Fl: “BFRBRAZ k- H 3, ST, B

g, E3Efi” KB FRHWIZ K280, TR, B, fEn i e A IE . (R - B
PR KD H: “HA%, AHZERE A LT, NERE” , BRSSO RE %
BRo ZRDUN I TAT M S DU e B T I BEAT YR YT, b (598D = “FHMI, i, AMEAF], O
hiRNRE, HUkE”, BUGRH A E SR AR R BRI (L) B B e 3
AR, HRAEA ", SOEHMABI IR R LR, 5K SIIRERERL. FE R AR T ], 1230 AE T
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