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Evaluation of silver nanoparticles on the expression of Bla-perl
gene effective in biofilm strength in antibiotic-resistant strains of
Acinetobacter baumannii, using Quantitative Real-Time PCR

Piri Gharaghie T.}, Sadat Shandiz S.A.*" and beiranvand Sh.!
! Dept. of Biotechnology, Shahrekord Branch, Islamic Azad University, Shahrekord, I.R. of Iran
2 Dept. of Biology, Central Tehran Branch, Islamic Azad University, Tehran, I.R. of Iran
Abstract

Acientobacter baumannii is a major cause of severe nosocomial infections due to
increased antibiotic resistance and virulence. The ability of Acinetobacter baumannii to
form a biofilm helps it survive in adverse environmental conditions, including the
hospital environment and medical equipment. The aim of this study was to investigate
the effects of silver nanoparticles on the biofilm strength of antibiotic-resistant clinical
isolates of Acinetobacter baumannii. After isolation and differential diagnosis of 100
clinical specimens of Acinetobacter baumannii, microbial resistance was determined by
antibiogram method and biofilm-forming strains were identified by phenotypic and
genotypic tests. The minimum inhibitory concentration of strains against commercial
silver nanoparticles was determined and Bla-perl gene expression of resistant strains
treated with SubMIC concentration of silver nanoparticles was determined by
Quantitative Real-Time PCR. 12 isolated samples of Acinetobacter baumannii bacteria
were resistant to all studied antibiotics except Cloistin and formed a strong biofilm
structure. Molecular PCR analysis confirmed the presence of Bla-perl gene in resistant
strains. Treatment of strains with SubMIC concentration of silver nanoparticles showed
an acceptable reduction in Bla-perl gene expression at a significant level of P<0.05.
Silver nanoparticles have significant biological effects on reducing the virulence and
expression of resistance genes and the formation of Acinetobacter baumannii biofilm,
so they can be considered as drug candidates.
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