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Antibacteria and Antibiofilm Properties of Tetracycline Loaded Niosomes against

Klebsiella Pneumoniae Isolates: A Laboratory Study

Elham Bazargan', Fatemeh Ashrafi?, Elham Siasi Torbati’
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Background and Objectives: Biofilm production is one of the reasons for drug resistance in bacteria. The aim of the present study
was to synthesize niosomal structures containing tetracycline antibiotic and determine its effect on Klebsiella pneumoniae drug-
resistant isolates in an effective treatment system.

Materials and Methods: In this laboratory study, nanoniosomes containing tetracycline (Tet-Nio) were synthesized using the thin
layer hydration method, and the morphological characteristics of drug release was investigated. MIC (Minimum inhibitory
concentration), crystal violet, MBEC (Minimum biofilm eradication concentration) tests were used to investigate the antibacterial and
anti-biofilm effects against Klebsiella pneumoniae strains under study exposed to free tetracycline and Tet-Nio, and the expression of
mrkA gene in 10 isolates using was evaluated by real-time PCR test. One-way analysis of variance was used to analyze the data.
Results: Formulation No.2 with the particle size of 169.45+9.55 nm, polydispersity index (PDI) equal to 0.168+0.010, Zeta-potential
equal to -24.55+1.63, entrapment efficacy equal to 75.31%+1.48%, and tetracycline drug release percentage in 48 hours equal to
45.34%+1.15% was chosen as the optimal formulation. The microbial test results showed that the Tet-Nio structure has more
antibacterial effects than the free drug. Also, it was stated that the optimal formulation of Tet-Nio can significantly reduce the formation
of biofilm in Klebsiella pneumoniae pathogenic bacteria by reducing the expression of the mrk4 gene compared to the drug-treated
group (p<0.001).

Conclusion: Niosomes containing tetracycline were able to inhibit biofilm formation in drug-resistant isolates of Klebsiella
pneumoniae. Therefore, they can be used in clinical studies to deal with nosocomial infections caused by Klebsiella pneumoniae isolate.
Keywords: Niosome, Tetracycline, Klebsiella pneumoniae, Biofilm, Antibiotic resistance
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