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intrahepatic cholestasis (IHC) through animal experiments, while utilizing network pharmacology and molecular
docking techniques to explore its potential mechanisms. Initially, the therapeutic effect of YDPG on an
o -naphthylisothiocyanate (ANIT)-induced IHC mouse model was assessed through liver function tests, routine
blood tests, and liver pathology analysis. Subsequently, network pharmacology tools were employed to predict the
active components, core targets, and signaling pathways of YDPG. Molecular docking technology was employed to
verify the binding activity of key active components of YDPG with core targets, followed by protein
immunoblotting to validate the key targets. Results showed that YDPG significantly improved liver function
abnormalities and hepatocyte damage in IHC mice. Network pharmacology analysis revealed that 94 active
components in YDPG were associated with 396 targets for the treatment of [HC, and were significantly enriched in
pathways such as the phosphatidylinositol 3-kinase (PI3K) -protein kinase B (AKT) signaling pathway, lipid
metabolism, and bile secretion. Molecular docking results showed good binding activity between key active
components of YDPG and core targets of the PI3K-AKT signaling pathway. Further protein immunoblotting
confirmed that YDPG could reduce the phosphorylation levels of PI3K and AKT proteins, core targets of the PI3K-
AKT pathway in liver tissue. These findings suggest that YDPG may alleviate biological processes such as
oxidative stress and inflammatory responses by regulating the PI3K-AKT signaling pathway, thereby improving
liver damage in IHC mice and exerting a therapeutic effect on IHC. This experiment has been approved by the
Animal Experiment Ethics Committee of Jinan University (ethical approval number: IACUC-20241011-09).
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Table 1 The primer sequences for real-time quantitative PCR (qQRT-PCR)

Gene Species Sepuence (5'-3")
1-1p Mouse Forward primer TGGACCTTCCAGGATGAGGACA
Reverse primer GTTCATCTCGGAGCCTGTAGTG
Tnf-o Mouse Forward primer GGTGCCTATGTCTCAGCCTCTT
Reverse primer GCCATAGAACTGATGAGAGGGAG
[-Actin Mouse Forward primer GGCTGTATTCCCCTCCATCG

Reverse primer

CCAGTTGGTAACAATGCCATGT
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Figure 1 The impact of Yindan Pinggan capsules (YDPG) on body weight, liver function and kidney function in intrahepatic cholestasis

(IHC) mice. A: Weight change rate; B: Liver/body weight ratio; C: Kidney/body weight ratio; D: Alanine aminotransferase (ALT) level in
serum; E: Aspartate aminotransferase (AST) level in serum; F: Total bile acids (TBA) level in serum; G: Total bilirubin (TBIL) level in

serum; H: Malondialdehyde (MDA) level in liver; I: TBA level in liver. Model: Induction of model by gavage with 100 mg-kg"

sk

a-naphthylisothiocyanate (ANIT) in olive oil solution; YDPG-L: 0.78 g-kg”'; YDPG-H: 1.56 mg-kg'. n=5,x+s. "P<0.01, P <0.001 vs
control group; "P < 0.05, P <0.01, "™ P <0.001 vs model group. ns: Not significant
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Figure 2 YDPG improves blood routine indicators in IHC mice. A: Number of neutrophils (NEU); B: Proportion of NEU; C: Red blood

cell (RBC) count; D: Hemoglobin (HGB) count. n=5,X £s. P <0.05, ""P < 0.001 vs control group; "P < 0.05, P < 0.001 vs model group
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Figure 3 ' YDPG improves the pathological state of hepatobiliary tissues in IHC mice. A: Morphology of mouse liver and gallbladder

tissue; B: H&E staining results of mouse liver. Areas of severe liver necrosis and hyperplastic bile duct cytoderm were marked by arrows.

Scale bars, 100 um; C: Quantitative analysis of hepatocyte necrosis in hematoxylin and eosin (H&E)-staining of mice in each group. n = 3,

¥+s. P <0.001 vs control group; P < 0.01, *P < 0.001 vs model group
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Figure 4 The impact of YDPG on the inflammatory level of liver
tissue in IHC mice. A: Relative //-1f mRNA expression; B:
Relative Tnf- o mRNA expression. n = 6, x = 5. P < 0.001 vs
control group; "P < 0.05, P < 0.01, P < 0.001 vs model group
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Figure 5 Network diagram of "drug-component-target-disease". The purple octagon represents YDPG, green rhombuses represent

medicinal ingredients, blue circles represent co-matching points, and red hexagons represent diseases
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Figure 6 GO functional enrichment analysis and KEGG pathway analysis. A: GO analysis of YDPG capsules for treatment of IHC; B:

KEGG analysis of YDPG capsules for treatment of IHC
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Figure 7 Core targets based on PPI topology analysis (top 30)
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Figure 8 Molecular docking diagram of the main active components with the core target protein AKT1. A: 3D binding conformation of

AKTI and stigmasterol; B: 3D binding conformation of AKT1 and demethoxycapillarisin; C: 3D binding conformation of AKTI and

isorhamnetin; D: 3D binding conformation of AKT1 and quercetin
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Figure 9 The impact of YDPG on the expression of proteins involved in the PI3K-AKT signaling pathway in liver tissue of IHC mice. n =

3,x+s. "P<0.001 vs control group; “*P < 0.001 vs model group
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