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ABSTRACT ARTICLE TYPE
chitosan (Cs) was extracted from shrimp shell and its derivative forms including N-alkyl Original Research
(AlkCs) and nanoparticles (CsNPs) were prepared. Then, their antibacterial effects on the

growth of Staphylococcus aureus strain sensitive to methicillin were investigated. ARTICLE HISTORY
Morphology was investigated by scanning electron microscope (SEM), chemical structure by Received:24 February
X-ray diffraction pattern and size of CsNPs by zetasizer. Then, their antibacterial activity was 2023

evaluated by testing the minimum concentration of inhibition and lethality, diffusion in agar Accepted:22 May 2023
with the help of a disk, the permeability of the cell membrane by measuring the diffusion of ePublished:5 June
cytoplasmic beta-galactosidase. The type of cell death induced was also examined by DAPI 2023

staining and changes in cell surface integrity by atomic force microscopy (AFM). The results
showed that the CsNPs are spherical with an average hydrodynamic diameter of 240 nm.
AIkCs had a rough surface structure compared to chitosan. The best results regarding MIC
(78/125 pg/ml) and MBC (100 pg/ml) points were observed for CsNPs (P < 0.05). CsNPs and
AlkCs showed the highest diameter of growth inhibition zone at 1250 concentration compared
to other disks (P <0.05). The permeability of the cytoplasmic membrane of Staphylococcus
aureus treated with CsNPs and AIkCs showed a significant difference compared to the
treatment with chitosan and control (untreated) (P < 0.05). (P < 0.05). DAPI staining test
showed higher cell death of Staphylococcus aureus treated with CsNPs and AlkCs. The
images obtained from AFM showed a change in the integrity of the membrane and the
arrangement of the treated bacteria compared to the spherical surface and the cluster
arrangement of the untreated bacteria.
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