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Abstract

Introduction: Increasing resistance to common antimicrobial agents is one of the
major problems in healthcare sector and control of them in hospital environment is
a challenge. in this study the antimicrobial activity of ZnO nanoparticles on
Staphylococcus aureus was investigated.

Methods: This study was carried out using the techniques of computing the
sensitivity and kinetic parameters of bacteria mortality and the simultaneous
calculation of mic growth rate by dilution method against clinical samples is an
innovative aspect. 80 clinical infectious samples were collected from Tabriz
medical centers. The antimicrobial properties of zinc oxide nanoparticles against
Staphylococcus aureus bacteria were investigated using techniques for calculating
the sensitivity coefficient and bacterial death Kkinetics. Bacteriological tests were
performed using an initial concentration of 108 CFU/ml of each bacteria isolate.
Initially, the minimum growth inhibitory concentration was determined. At the
beginning, the MIC value was determined and to investigate the mortality kinetics
and calculate the sensitivity coefficient, the concentrations of 1 and 2MIC
concentrations in contact time of 0 to 360 minutes were used. The time of bacterial
death was determined using 1 and 2MIC concentrations at the time of 0 to 540
minutes and the time of bacterial death was determined. The data were analyzed by
one-way ANOVA, and SPSS software. In all of the subjects the meaning level of
the test was p < 0.05.
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Results: MIC value for the bacteria 1200 mg/ml was determined. In the reaction of
ZnO nanoparticles with the size of 20 nm, the maximum sensitivity coefficient for
Staphylococcus aureus was found to be proportional to ZnO nanoparticles 0/033
ml/ug was determined. By increasing the concentration of nanoparticles, the
antibacterial activity of nanoparticles increased. Staphylococcus aureus was at least
one population in 300 min. The average sensitivity coefficient obtained for the
bacteria and the nanoparticles was 1MIC concentration of 0/00323 ml/ug and
2MIC concentration, the bacterial population reached zero in 540 min.
Conclusion: According to the results, sensitivity coefficient was determined and
the maximum sensitivity was Staphylococcus aureus. The results of this study
showed that ZnO nanoparticles have stronger antimicrobial effect and can be used
to control the bacteria.

Keywords: Evaluation, Antimicrobial nanoparticles, ZnO, Staphylococcus aureus,
Tabriz
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