HIBEZFLE 2026 F£ 1 HE 39%5% 1 8 J.Math.Med. Jan. 2026, Vol. 39, No.1 45

ETHEWMEERFAEMARSLEHRTSRE
a7 OEFMIE T A4 EEREE

Gk, B &, vk, FEE, 1 R

kKhmegERFEREEMS (KD 410004)

[FHE] B TG 0. 508 1B 240 i S8 50 597 B AR
FIRIT HE BT 28 451k (oral submucous fibrosis, OSF) BIWFEAEH K. FiE KA
TCMSP. Comparative Toxicogenomics Database F1 PharmMapper £ 2 K6 28 55 AR A A A5,
i3 GeneCards, DisGeNet F1 OMIM 5 4J5 4 K6 2 OSF Fig #L 5, , B 20480 s, MR
1T HLAE 28 01 i e A% O B8 . X AZLO BB AT B AR KRS ( Gene Ontology, GO) . &t
AL 5L R4 H B2 (Kyoto Encyclopedia of Genes and Genomes, KEGG ) 74T, ] H
AutoDock 4.2.6 BAFITREIr T4 H2, PEMRILHIE G Widsd GROMACS 2020.6 414 1E4 75313
J12RN, DARESS SR e . IRIEAN R B B AR 26 HaCaT AIHLAF 1% 202 J5 , K20
Moy Ry A RERLEH . EAR R . SRR R M SRR m e, R
Afarh TNF. MMP2, EGFR. MMP9 () mRNA J 8 1A K P, 4R LIRS 400 4~
F L RURT 969 4> OSF #E AT, 153 81 DML A . GO K KEGG 43 s HAE AL £ 240
K ARG S A IE S . NSNS (8] . AGE-RAGE {5 Sl 655 . 20 X I 4y T8 J1 2%
BHUSE R BoR, TNF, MMP2, EGFR, MMP9 S0 i S B IR A BORES G Re )1, 1
FhasE, S GRAL KIMNER R, BAIZH TNF, MMP2, EGFR, MMP9 f) mRNA &
EARKKTFSESAHAMLEEE B (P <001) ; Z2BRZTHG, &5E4 Lk
B RETH (P<005) . 818 BHRZIRYT OSF B 7-THLH T BE5 0 TNF. MMP2,
EGFR. MMP9 54l K 7R RIAA I, ¥ S SAE I 14l . 404N B . At i
SN b — TR R A AR i

[H81a) SRE; OEF T4, EWERY MG, i o
TB 1AL AR S

[FEHHES] R78LS [ SCEkFRIRAS ] A

Exploring the potential pathway of puerarin in the treatment of oral submucous
fibrosis based on bioinformatics methods and cell experiments

LU Ruging, GUO Sheng, PENG Jiamei, LI Yijie, LIU Gen

Department of Dental Cosmetology, Changsha Stomatological Hospital, Changsha 410004, China
Corresponding author: LIU Gen, Email: kaige19890610@163.com

[ Abstract] Objective To investigate the potential mechanism of puerarin in the
treatment of oral submucous fibrosis (OSF) using an integrated strategy combining network

pharmacology, molecular docking, molecular dynamics simulation and cellular experiments.

DOL: 10.12173/j.issn.1004-4337.202504030
BEEH: XM, Email: kaige19890610@163.com

https://slyyx.whuznhmedj.com/


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.1004-5511.202407016
http://dx.doi.org/10.12173/j.issn.1004-5511.202504030

46 HIBERFRE 2026 F£ 1 HE 39 %% 1 # J.Math.Med. Jan. 2026, Vol. 39, No.1

Methods Putative targets of puerarin were retrieved from the TCMSP, Comparative Toxicogenomics Database
and PharmMapper databases. OSF-related targets were collected from GeneCards, DisGeNet and OMIM
databases. The overlapping targets between puerarin and OSF were identified, and a protein-protein interaction
(PPI) network was constructed to screen for core targets. Gene Ontology (GO) and Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway enrichment analyses were performed on these core targets. Molecular
docking was carried out using AutoDock 4.2.6 software, and the top-ranked complexes were subjected to
molecular dynamics simulation using GROMACS 2020.6 software to validate binding stability. After assessing
the effects of different puerarin concentrations on HaCaT cell viability, the cells were divided into five groups:
blank control, model, low-dose puerarin, medium-dose puerarin and high-dose puerarin groups. The mRNA
and protein expression levels of TNF, MMP2, EGFR and MMP9 were detected in each group. Results A
total of 400 puerarin targets and 969 OSF-related targets were screened, yielding 81 overlapping targets. GO
and KEGG analyses indicated that the potential mechanisms primarily involve the positive regulation of cell
population proliferation, the extracellular space, and the AGE-RAGE signaling pathway. Molecular docking
and molecular dynamics simulation demonstrated strong binding affinity of puerarin to core targets like TNF,
MMP2, EGFR and MMP9, with stable conformational binding and persistent hydrogen bond interactions.
In vitro experiments confirmed that compared to the blank control group, the mRNA and protein expression
levels of TNF, MMP2, EGFR and MMP9 were significantly upregulated in the model group (P<0.01).
Puerarin treatment significantly reversed these increases in all dose groups compared to the model group
(P<0.05). Conclusion The molecular mechanism by which puerarin treated OSF was potentially associated
with the suppression of key factors such as TNE MMP2, EGFR and MMP9. This involved the inhibition of
inflammatory responses, regulation of extracellular matrix degradation, and modulation of cell proliferation,

differentiation, and epithelial-mesenchymal transition.
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Table 1. Gene primer information
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Figure 2. Protein—protein interaction network of the intersection target of Puerarin and oral submucous fibrosis
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Figure 3. Core network diagram of the intersection target of Puerarin and oral submucous fibrosis
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Figure 5. Visualization results of molecular docking between Puerarin and core targets
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Figure 6. Molecular dynamics simulation results of Puerarin and core targets
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Figure 7. Detection of protein expression levels of TNF, MMP2, EGFR and MMP9 by Western blot
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