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Abstract

Background and Objective: Infection-induced kidney stones are among
the most important complications of chronic urinary tract infections and
are frequently associated with urease activity produced by Proteus
mirabilis. This enzyme hydrolyzes urea, thereby increasing urinary pH and
promoting the formation of struvite and apatite stones. Inhibiting urease
activity may be an effective strategy for preventing the development of
these stones.

Materials and Methods: In this study, bioinformatics approaches and virtual
screening techniques were employed to investigate the inhibitory potential
of natural compounds derived from native Iranian medicinal plants against
P. mirabilis urease. Approximately 300 native medicinal plant species were
surveyed, and 66 natural compounds were retrieved from relevant
databases. Acetohydroxamic acid was included as a reference urease
inhibitor. Three-dimensional structures of the ligands and the target
enzyme were obtained from corresponding databases. Following structural
preparation, molecular docking and molecular dynamics simulations were
performed.

Results: Docking results revealed that amentoflavone exhibited the highest
binding affinity toward the active site of urease. Cyclomorusin and
Hispaglabridin A ranked second and third, respectively, in terms of binding
affinity. To evaluate the stability of the protein-ligand complex, the top-
ranked compound was subjected to a 50-ns molecular dynamics
simulation. RMSD and RMSF analyses demonstrated satisfactory stability
of the complex throughout the simulation period, with limited fluctuations
in protein residues.

Conclusion: The findings of this study suggest that Amentoflavone may
serve as a promising natural inhibitor of Proteus mirabilis urease. These
results provide a basis for further experimental investigations and support
the development of novel plant-derived therapeutics to prevent infection-
induced kidney stones.
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