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Abstract:

Introduction: Considering the importance of Pseudomonas bacteria in the development of
hospital infections and its increased resistance to multiple drugs (MDRs), the aim of this research
was to find an effective way to prevent the formation of biofilms by silver nanoparticles in
patients infected with Pseudomonas aeruginosa. Although the anti-biofilm effect of silver
nanoparticles has been studied in previous studies, the relationship between rhIR gene, a control
gene that regulates biofilm levels, has not been reported in the presence of nano silver. Therefore,
in addition to the antimicrobial and anti-biofilm effect of silver nanoparticles, its effect on the

expression of 7hIR gene expression was also investigated.

Methods: 28 isolates of pseudomonas aeruginosa were isolated from the burn ward of Shafa
hospital in Kerman. The minimum inhibitory concentration of growth (MIC) and minimum
bactericidal concentration (MBC) of silver nanoparticles were performed according to the clinical
and laboratory standards institute (CLSI) guidelines by broth micro-dilution broth method.
Biofilm formation and anti-biofilm effect of silver nanoparticles were performed by microtiter
method. Finally, we examined the expression of rhlR gene expression by quantitative real-time

PCR (qRT-PCR) technique in the presence and absence of silver nanoparticles.

Results: Silver nanoparticles in the 20-nanometer dimension had a strong antimicrobial effect
and could significantly control the growth of clinical isolates of pseudomonas aeruginosa
collected from the healing ward's burn area. The results also showed that the silver nanoparticles
in the sub-MIC concentration reduced the biofilm significantly. While rhlR gene expression

increased twice in the presence of silver nanoparticles.

Conclusion: In general, the results of this study showed that silver nanoparticles possess
antimicrobial and anti-biofilm properties. Although there was no relationship between the
expression of 7AlR gene expression as a biofilm regulator and the ability to form biofilm, it was
twice as pronounced for the gene. Other regulatory mechanisms may also be effective in biofilm
formation. Therefore, more studies are needed to find out the mechanism of silver nanoparticle

effect in biofilm formation.
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