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Background: Radix Paeoniae Alba, a traditional Chinese medicine, exerts a remarkable effect on relieving spasm and
alleviating pain. It is frequently prescribed in formulas for treating irritable bowel syndrome by ameliorating visceral
hypersensitivity. Aims: To explore the effect and its underlying mechanism of paeoniflorin on enterochromaffin cell
sensitization. Methods: BON-1 cell line was used as an in vitro model of enterochromaffin cells, and isovaleric acid (ISV)
was applied to establish the cell sensitization model. Dose-response relationships of ISV and paeoniflorin were determined
through concentration gradient experiments. The expression of tryptophan hydroxylase 1 (TPH1) was detected by Western
blotting, the level of 5-hydroxytryptamine (5-HT) by ELISA, and cell viability by CCK-8 assay. Limited proteolysis-mass
spectrometry (LiP-MS) was used to screen potential binding targets of paeoniflorin. Molecular docking, surface plasmon
resonance (SPR) and Western blotting were further performed to verify the binding affinity of paeoniflorin to target proteins
and its regulatory effects. Results: The optimal concentration of ISV for inducing BON-1 cell sensitization was 25 pmol/L.
Paeoniflorin at concentrations ranging from 100 to 1 600 pwmol/L reduced TPH1 expression and 5-HT level in sensitized
BON-1 cells in a dose-dependent manner. A total of seven potential binding targets were identified by LiP-MS, including
solute carrier family 25 member 5 (SLC25A5), dihydrolipoyl dehydrogenase (DLD), proteasome 20S subunit beta 4
(PSMB4), ribosomal protein S4 X -linked (RPS4X), keratin 9 (KRT9), eukaryotic translation initiation factor 5A (EIF5A),
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and tubulin alpha - 1C chain (TUBAIC). Molecular docking results revealed that SLC25A5 and PSMB4 exhibited the
strongest binding activity with paeoniflorin, with binding energies of —9.2 kcal/mol and —10.1 kcal/mol, respectively. SPR

assay showed that their affinity constant (K,) values were 20.2 pmol/L and 13.7 pwmol/L, respectively. Western blotting

confirmed that paeoniflorin upregulated the protein expressions of SLC25A5 and PSMB4 in sensitized BON-1 cells in a

dose - dependent manner. Conclusions: Paeoniflorin alleviates ISV -induced BON- 1 cell sensitization by regulating the

expressions of SLC25A5 and PSMB4.
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