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Non-alcoholic fatty liver disease (NAFLD) is a metabolic disorder described by the deposition of triglycerides in the liver, which primarily occurs due to insulin resistance and
obesity. Thyroid hormone receptor alpha (THRA) is involved in metabolic pathways that promote lipolysis, which can prevent the accumulation of liver fat. As a possible treatment
for NAFLD, this in silico study examines the binding interactions between THRA and polyphenols and flavonoids present in fruits and vegetables. Including caffeic acid, curcumin,
and chlorogenic acid, the binding affinities of the natural substances to THRA were found comparable to the hormone T3, boosting the THRA-TRAP220 complex, promoting fatty
acid oxidation, while decreasing lipid accumulation in the liver. Aim: to evaluate the molecular docking and lipolytic effects of natural compounds from peaches on the THRA
receptor. By examining their role in modulating THRA/TRAP220 binding, the study identifies compounds capable of improving lipid metabolism and offering therapeutic

potential for NAFLD.
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1 'a Hydrasized binding pocket of THRA receptor with the natural products.
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g Green color shows the amino acids, which form strong intermolecular forces with the ligands, which are shown in orange.

Comparison of the three-dimensional structure of T3 with the natural products
used in this work. The structures have been extracted from Chimera program as
they bind to the THRA binding pocket.

This study demonstrates that natural compounds, particularly those derived from peaches, have significant potential
as therapeutic agents for Non-Alcoholic Fatty Liver Disease (NAFLD). By targeting the thyroid hormone receptor
alpha (THRA), these compounds mimic the action of thyroid hormone T3, enhancing its interaction with the
coactivator TRAP220. This interaction promotes lipolysis, fatty acid oxidation, and triglyceride clearance, which are
critical in reducing hepatic lipid accumulation.

The computational analyses revealed that several bioactive compounds show strong binding affinities to THRA,
comparable to T3, and effectively activate the THRA/TRAP220 complex. These findings support the role of natural
products in modulating metabolic pathways and provide a foundation for developing safer, more effective NAFLD
treatments with minimal side effects. Future research should focus on validating these findings through in vivo
studies and exploring the clinical applicability of these compounds.

Red spheres show the water molecules, which participate in hydrogen bonds, enhancing the binding of the ligands to the
receptor binding site (PHE, g, ILE,,,, ALA,,c, MET,c¢, MET,c,, SER,¢,, ALA, 3, LEU,-, SER,--, LEU,g,, ILE,qq, VALsy:, and LEU ,5).
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