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Infections caused by the gram- positive bacterium Staphylococcus aureus pervasively
occur in communities and hospitals. Recently, resistance to ciprofloxacin in
Staphylococcus aureus strains has become a great challenge. The existence of efflux
pumps such as norA is one of the mechanisms of resistance to antibiotics like
ciprofloxacin in S. aureus bacteria. Therefore, development, modification and search
of antimicrobial compounds that have bactericidal potential against multidrug
resistance (MDR) bacteria are an important priority of research. Progress of
technology and techniques for the synthesis of NPs/ nanocomposites has also
revolutionized the field of biomedicine. The synthesis of NPs by biological methods
reduces the environmental concerns associated with chemical synthesis. This study
was performed to investigate biosynthesis of NiFe2O4/Ag nanoparticles using
Chlorella vulgaris extract and assessment of its effect on norA gene expression in
Staphylococcus aureus bacteria. In this study, a total of 30 clinical samples were
collected patients hospitalized in different hospitals of gilan. S. aureus isolates were
identified by standard microbiological testes and therefore, antibiotic resistance
pattern and norA gene expression of the efflux pump were assessed using Real Time
PCR. In this study, NiFe2O4/Ag nanoparticles were biosynthesized by extract of
Chlorella vulgaris and the structural properties of products were considered and
confirmed via FT-IR, XRD, EDX, SEM and TEM methods. Among 30 clinical samples, 10
strains of S. aureus were isolated and the results of antibiotic susceptibility tests
showed that the (90%) of samples, (9 samples), were resistance to ciprofloxacin and
(10%) of samples, (1 sample), was susceptible to ciprofloxacin. The results of Real
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Time PCR demonstrated that norA gene expression decreased in 2 strains of S. aureus
bacteria with the combination of NiFe2O4/Ag nanocomposite and ciprofloxacin. The
results of this research revealed that norA efflux pump plays an important role in the
development of resistance to ciprofloxacin in S. aureus species. Also, the use of
NiFe2O4/Ag nanocomposite in combination with ciprofloxacin creates a proper
synergy effect to eliminate S. aureus so as to reduce the norA gene expression.
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