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Abstract

Antibiotics and biocides resistance Pseudomonas aeruginosa was emerged as
a deadliness pathogenic agent globally, responsible for the majority of morbidity
and mortality in burn patients. The current study aimed to reveal the role of P,
aeruginosa in burn infections and investigate its resistance to antibiotics and
biocides and the possibility of finding therapeutic alternatives against the resistant
isolates , for this purpose 120 samples were collected from burn infection patients
in Mosul Specialized Center for Burns and Plastic Surgery, at a period from

September/ 2023 to January/ 2024.

Isolation and diagnosis results showed that twenty P aeruginosa isolates
(16.7%) had been obtained using cultural , some biochemical tests and Vitek 2
system, and confirmed the identification by specific /6 S ¥rRNA gene detection.
Two isolates were further identified by sequencing the amplified 7/6S rRNA gene,
and It was recorded for the first time in the gene bank NCBI at the accession

numbers PP514624, PP524758.

The 1solates were subjected to antibiotics sensitivity test on Muller Hinton
Agar (MHA) against 12 various antibiotics, and 12 of different biocides. The
results showed that all the isolates (100%) were multi-drug resistance, as they
revealed the highest levels of resistance against eight antibiotics (Aztronam,
Pipracillin, Cefepime, Ceftazidium, Ceftriaxone, Amikacin, Tobramycin, and
Rifampin) at a percentage of (100%), (95%) of the isolates were resistant to
Meropenem, Levofloxacin and Ciprofloxacin, and 17 (85%) were resistant to
Imipenem. The results of resistance to biocides revealed the highest levels of
resistance against seven biocides at percentage of (100%), while the isolates did

not show any resistance toward Surgical soap.

Phenotypic and molecular detection of some antibiotic and biocides
resistance mechanisms in P. aeruginosa isolates were investigated, the results

shown that all 20 isolates produce beta-lactamase enzyme determined by
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iodometric method and all isolates (100%) carried ampC gene. production of
Metallo-beta-lactamases MBLs is of particular concern among carbapenem-
resistant P. aeruginosa isolates, 17 (85%) were imipenem-resistant, among them,
11 (64.7%) 1solates appeared positive for the IMP-EDTA Combined Disc test. The
VIM gene is detected positively in seven (41.17%) isolates. Not a single isolate
(0%) carried the IMP gene. No one of the imipenem-sensitive isolates harbored
the IMP or VIM genes. EtBrCw method was used to identifies overexpressed
efflux systems. The results shown all isolates (100%) have efflux activity, our
genotypic results shown 19 (95%) of isolates have mexB and mexY genes, while
the gacE A1 gene was observed in all isolates (100%) and none of the isolates

(0%) harboured the gacE gene.

The results of antimicrobial activity of 5 organic acids, 5 ethanolic plant
extracts, 16 plant oils and natural substances, revealed that acetic acid and lactic
acid have effective antimicrobial activity at a concentration 1.2% and 0.73%
respectively, while citric acid, ascorbic acid and sorbic acid revealed antimicrobial
activity against one isolate at concentration 0.24%. acetic acid and lactic acid have
high effective antimicrobial activity against P. aeruginosa isolates, and the
combinations of acetic acid / biocides (1:3 v/v) proved significantly effective and
it was able for rendering the ineffective biocides to effective state. The results of
ethanolic plant extracts revealed that three plant extracts were potentially
effective in inhibiting microbial growth with variable potency, R. coriaria L, P.
granatum and S. aromaticum at concentration 9.6, 12, 12 mg/ml respectively, and
the three extracts revealed clear synergistic effect with antibiotics, and rendering
the most resistant bacteria to sensitive state. The plant oils, Aloe vera gel and

honey did not show significant efficacy against P. aeruginosa isolates.
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