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Mechanism of curcumin in treating metabolic associated fatty liver disease based
on network pharmacology and molecular docking
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Abstract: Objective To explore the targets of curcumin in treatment of metabolic associated fatty liver disease, and to discuss its
mechanisms of action. Methods Targets of curcumin were identified using the SwissTargetPrediction and TargetNet databases, target
information for metabolic associated fatty liver disease was retrieved from GeneCards, OMIM, and DisGeNET databases. Venny 2.1
was used to obtain the intersection of curcumin and metabolic associated fatty liver disease targets, STRING database was employed
to construct a PPI network for the intersecting targets, and Cytoscape 3.7.0 software was utilized for network topology analysis to
identify key targets. DAVID platform was used for GO and KEGG enrichment analysis of the intersecting targets. A “drug - target —

Il

pathway” network was established using Cytoscape to investigate the potential mechanisms of curcumin in treating metabolic
associated fatty liver disease. Top 10 core targets based on degree value were selected, and molecular docking of the ligand and receptor
was performed using Ledock software, with results visualized. Results A total of 200 curcumin targets were predicted, and after

filtering and deduplication, 2 092 disease targets were obtained, resulting in 63 intersecting targets. The top five key targets are TNF,
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Aktl, STAT3, PTGS2, and ESR1, among others. GO and KEGG enrichment analyses mainly pointed to pathways in cancer, lipids and

atherosclerosis, AGE-RAGE signaling pathway in diabetes complications, and the PI3K/Akt signaling pathway, etc. Molecular docking

results showed that the binding energy of curcumin with key targets was less than —5 kcal/mol. Conclusion Curcumin may act
through multiple targets such as TNF, Aktl, STAT3, PTGS2, ESRI1, and Bcl-2, to regulate various signaling pathways including the

AGE-RAGE signaling pathway, lipids and atherosclerosis, and the AGE-RAGE signaling pathway in diabetes complications, thereby

exerting its therapeutic effects on metabolic associated fatty liver disease through anti-inflammatory, antioxidant, and regulation of

glucose and lipid metabolism.

Key words: curcumin; metabolic associated fatty liver disease; network pharmacology; molecular docking; TNF; Aktl; STAT3;

PTGS2; ESR1
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Table 2 Molecular docking binding energy of core targets
e 4P £ PDB ID #E4r BE/ (keal mol ™) F5 4 e PDBID  45i&fE/(keal mol™?)
1 TNF 6x86 —6.96 6 EGFR 4110 —6.78
2 Aktl Bhhi —7.38 7 Bcl-2 8fyl —6.01
3 STAT3 5ax3 —6.74 8 HSP90AA1L 7ryl -5.97
4 PTGS2 5kir —7.53 9 MMP9 2o0w2 —7.89
5 ESR1 1gku -5.91 10 GSK3B 205k —6.97




<874 - FEA40BE4H 202544 A AN HHHkA  Drugs & Clinic Vol. 40 No. 4 April 2025

A-TNF; B-Aktl; C-STAT3; D-PTGS2; E-ESRI1; F-EGFR; G-Bcl-2; H-HSP90AAI; I-MMP9; J-GSK3B.
A-TNF; B-Aktl; C-STAT3; D-PTGS2; E-ESRI1; F-EGFR; G-Bcl-2; H-HSP90AAI; I-MMP9; J-GSK3B.
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Fig.7 Three-dimensional schematic diagram of molecular docking of curcumin with key targets
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