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Abstract

In this study, 103 samples were collected, 54 of which showed growth on
MacConkey agar, from patients admitted to Al-Salam Teaching Hospital, Mosul
General Hospital, and the Mosul Center for Burns and Plastic Surgery, suffering
from wound and burn infections, with ages ranging from 5 days to 75 years, and
both sexes, during the period from August 28, 2024, to November 23, 2024.
Diagnostic and biochemical tests were performed on the bacterial isolates, and
the diagnostic results were supported using the VITEK-2 system to confirm the
species identification.

Based on all diagnostic tests, (87) bacterial isolates were obtained.
Pseudomonas aeruginosa and Enterobacter cloacae were the most numerous
isolates at (31.81%), followed by Klebsiella pneumonia at (11.39%), Klebsiella
aerogenes at (7%), and Escherichia coli at (8%). Raoultella ornithinolytica,
Proteus vulgaris, and Proteus mirabilis each constituted (2.20%), while
Acinetobacter baumannii, Serratia marcescens. constituted the smallest number
of isolates at 1 (1.13%)).

Antibiotic susceptibility testing was performed on all 88 bacterial isolates
under study. The results showed that the Gram-negative bacteria exhibited high
resistance to cephalosporin’s (Ceftazidim, 95.5%), ceftriaxone and ceftoxime
(93%), and macrolide antibiotics (Azithromycin, 75%). The results also
indicated that chloramphenicol was among the most effective antibiotics against
Gram-negative bacteria.

The most antibiotic-resistant bacterial isolates, Pseudomonas aeruginosa,
Enterobacter cloacae, and Klebsiella spp., were selected to determine their
biofilm production using the standard plate method. The results showed that 3
(23.07%) of the Pseudomonas aeruginosa isolates were non-biofilm-forming, 7
(53.8%) exhibited weak biofilm formation, and 3 (23.07%) exhibited moderate

biofilm formation.
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1 (16.66%) weakly membrane-forming, 4 (66.66%) moderately
membrane-forming, and 1 (16.66%) strongly membrane-forming for Klebsiella
spp. isolates. 7 (70%) non-membranous, 2 (20%) weakly membrane-forming,
and 1 (10%) moderately membrane-forming for Enterobacter cloacae 1solates.
The effect of N-Acetyl cysteine (NAC) on biofilm formation was studied using
the standard plate method with concentrations of 20 mg/ml, 40 mg/ml, 60
mg/ml, and 80 mg/ml. These concentrations showed varying degrees of
inhibition of biofilm production. Subsequently, broth dilution was used to
determine the minimum lethal concentration (MBC), minimum inhibitory
concentration (MIC), and sub-MIC of NAC against isolate PAll. A
concentration of 3.125 mg/ml was found to be the sub-MIC, which was

subsequently used in the qPCR assay.

Molecular diagnosis based on the /65 rRNA gene was used to confirm the
diagnosis of the PA11 isolate. Sequencing analysis of the /6S ¥YRNA gene was
performed for the isolate, and a phylogenetic tree was drawn. The isolate was
also registered in the NCBI Gen Bank and given the serial number PX146768.1,
which was subsequently used to study the gene expression of the genes
responsible for biofilm production (cupB, pela, rhiR, fimT, lecA, algD, lasR)
using Real-Time qPCR technology after treating the isolate with NAC. It was
found that the level of gene expression increased for the peld and rhlR genes,
and decreased for the cupB, FimT, LecA, algD, and LasR genes, compared to the

control treatment and the base gene fabD.



