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Introduction:  Eryngium planum is a medicinal plant known for its antibacte-
rial, anticancer, and anti-inflammatory properties. This study aimed to evalu-
ate the antibacterial effects of silver oxide nanoparticles functionalized with Eryngi-
um planum leaf extract against hospital-acquired and standard isolates of Escherichia coli.

Materials and Methods: In this study, clinical isolates of E. coli were collect-
ed from 17 Shahrivar Children's Hospital in Rasht city (Iran). After the identifi-
cation of isolates, their antibiotic susceptibility profiles were determined. Silver
oxide nanoparticles were functionalized with Eryngium planum leaf extract and physiochem-
ically evaluated using FT-IR and FE-SEM. The antibacterial activity of the nanoparticles in
combination with meropenem was assessed using the checkerboard method and Q-RT-PCR.

Results: Physicochemical analyses confirmed the successful synthesis of Eryngium pla-
num leaf extract-functionalized silver oxide nanoparticles with particle sizes ranging from
75 to 95 nm. A synergistic antibacterial effect between the functionalized nanoparticles
and meropenem was observed in several clinical and standard isolate. Furthermore, the
treatments significantly (P<0.05 or P<0.01) led to a downregulation of efflux pump genes
acrA and acrB and an upregulation of the porin gene ompC in treated bacterial cells Er-
yngium planum leaf extract-functionalized silver oxide nanoparticles and meropenem.

Conclusion:The findings suggest that E. planum-functionalized silver oxide nanoparticles
led to enhancing the antibacterial efficacy of meropenem against resistant isolates. It seems
that E. planum with downregulation of efflux pump genes, upregulation of the porin and in-
creasing intracellular accumulation of meropenem, leading to reduced bacterial growth.
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