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Abstract: Objective To investigate the effect of paeoniflorin on cholestasis through tight junction pathway based on proteomics and
experimental verification. Methods SD rats were randomly divided into control group, model group, ursodesoxycholic acid (60
mg/kg) group and paeoniflorin high-, medium- and low-dose groups (200, 100, 50 mg/kg), with eight rats in each group. The rat model
of intrahepatic cholestasis was induced by ig a-isothiocyanate (60 mg/kg) after 7 d of ig corresponding drugs for 2 h on 4th day. After
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the last administration, the indexes of liver function in serum of rats were determined by kit. HE staining was used to observe the
pathological changes of rat liver. Proteomics and bioinformatics techniques were used to screen the key pathways of paconiflorin on
ameliorating the cholestasis. Molecular docking was used to determine the binding energy of paconiflorin to the relevant targets. qRT-
PCR and Western blotting were used to verify the expressions of key targets such as zonula occludin-1 (ZO-1), Occludin, Claudin 1/2/3
and junction adhesion molecule-A (JAM-A) in liver tissue. Results The pharmacodynamic results showed that compared with control
group, activities of aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), y-glutamyl
transpeptidase (y-GT) and levels of total bile acid (TBA), total bilirubin (TBIL), direct bilirubin (DBIL) in serum of rats in model group
were significantly increased (P < 0.01). A large number of inflammatory cells infiltrated in liver tissue, accompanied by degeneration
and necrosis of hepatocytes, and the above indexes were significantly improved after paeoniflorin treatment (P < 0.05, 0.01).
Proteomics results indicated that paconiflorin mainly exerted its effects in improving cholestasis through apoptosis pathway, immune-
inflammatory processes, metabolic pathways, cell cycle pathway, bile acid secretion pathway, and tight junction pathway. The tight
junction pathway was selected for validation, and the results showed that compared with control group, ZO-1, Occludin, Claudin 1,
Claudin 2, Claudin 3 and JAM-A mRNA expressions in liver tissue of rats in model group were significantly decreased (P < 0.01), ZO-
1, Occludin and Claudin 3 protein expressions were significantly decreased (P < 0.05, 0.01), after the intervention of paeoniflorin, the
expressions of proteins and genes related to the tight junction pathway were significantly increased (P < 0.05, 0.01). Conclusion

Paeoniflorin can relieve cholestasis in rats in multiple ways and multiple targets, and it is a potential drug for treating cholestasis. Tight

junction pathway may be the key pathway for paconiflorin to improve cholestasis.

Key words: paconiflorin; cholestasis; liver injury; proteomics; tight junction
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Table 2 Primer sequences

LA 73 (5°-3)
GAPDH F: GAAGGTCGGTGTGAACGGAT
R: CCCATTTGATGTTAGCGGGAT
ZO-1 F: AGTCTCGGAAAAGTGCCAGG
R: GGGCACCATACCAACCATCA

Occludin F: ACAGACCCAGACCACTATGAAAC
R: CTCTTCGCTCTCCTCTCTGTAGT
Claudin 1 F: GACTGTGGATGTCCTGCGTT
R: ATTATGCCCCCGATGACAGC
Claudin 2 F: GCAGCCAAAAGACAAGCGAA
R: AAGGCCTAGGATGTAGCCCA
Claudin 3 F: GCACCCACCAAGATCCTCTATTC
R: CTGTCTGYCCTCTTCCAGCCTAG
JAM-A4 F: CTGATTCTCCTTGGACTCCTGATT

R: CTGGAACTTGTAGCACCTGAGTA
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Fig. 1 Effect of paeoniflorin on liver function in rats with cholestasis (X + s, n =8)
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Fig. 2 Effect of paeoniflorin on pathological changes of liver tissue in rats with cholestasis (HE)
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A-volcano plots of differentially expressed proteins in model group compared with control group B-volcano plots of differentially expressed proteins in

paeoniflorin high-dose group compared with model group C-heat map of differentially expressed proteins in model group compared with control group

D-heat map of differentially expressed proteins in paeoniflorin high-dose group compared with model group
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Fig. 3 Volcano and heat map of differentially expressed proteins in each group
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Fig.4 PPI network and enrichment analysis of differentially expressed proteins comparing paeoniflorin high-dose group with

model group
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Fig. 7 Effect of paeoniflorin on ZO-1, Occludin, Claudin 3 and JAM-A protein expressions in liver tissue of rats with
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