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Abstract
This research aimed to explore the synergistic efficacy of naringenin (NRG)-mediated silver nanoparticles (NRG-SNPs) against Candida albicans (C. albicans) and Candida glabrata (C. glabrata). NRG-SNPs were synthesized through the reduction of silver nitrate with NRG, as confirmed by a color change and surface plasmon resonance peak at 425 nm. The physicochemical characteristics of NRG-SNPs were determined, with a size of 35±0.21 nm, a polydispersity index (PDI) of 0.19±0.03, and a zeta-potential of −32.13±0.58 mV. In silico analysis revealed NRG's strong affinity towards the sterol 14-α demethylase of the fungal strain, while docking with ceramide demonstrated the potential for enhanced skin permeation efficiency of NRG-SNPs. Antifungal activity testing was performed to evaluate the MIC50 of NRG solution, Trisodium citrate silver nanoparticles (TSC-SNPs), and NRG-SNPs against C. albicans and C. glabrata. Notably, NRG-SNPs exhibited a significantly (P<0.05) lower MIC50 of 0.3625 µg/mL against C. albicans compared to NRG solution (50 µg/mL) and SNPs (4.8 µg/mL). Similarly, the MIC50 of NRG-SNPs (0.3625 µg/mL) against C. glabrata was notably lower than that of NRG (50 µg/mL), TSC-SNPs (9.6 µg/mL), and miconazole nitrate (3 µg/mL). The Fractional Inhibitory Concentration Index (FICI) values were determined to assess the potential synergy of NRG-SNPs against the fungal strains. The FICI values of 0.016 for C. albicans and 0.011 for C. glabrata indicated a significant synergistic antifungal activity of NRG-SNPs against both species. In light of the promising results, NRG-SNPs were formulated into a topical gel for the treatment of cutaneous candidiasis, aiming to leverage their enhanced antifungal efficacy. These findings highlight the potential of NRG-SNPs as a promising therapeutic approach for combating candidiasis, offering a novel and effective treatment option for cutaneous fungal infections. Further investigations and pre-clinical studies are warranted to validate their safety and effectiveness for clinical applications.
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