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Summary

Plasmids play an important role in the process of bacterial evolution, as they
contribute to enhance their resistance to antimicrobials and thus pathogenicity
by carrying antimicrobial resistance genes. Therefore, their spread among

bacterial communities constitutes a serious threat to public health globally.

The current study aimed to determine the role of plasmids in antibiotic,
heavy metal, and biocidal resistance in some enteric bacterial isolates
(Escherichia coli O157:H7, Escherichia coli, Klebsiella pneumoniae, Serratia
marcescens and Enterococcus faecalis) which obtained from the Department of
Biology /College of Science/University of Mosul. The study also investigates
the distribution and spread of resistance genes of these antimicrobial agents on

the chromosome and plasmids of the studied bacteria.

The sensitivity of the studied isolates was tested against 12 types of
different classes of antibiotics, different concentrations of five types of heavy
metals in the form of salts, and three types of biocides. The results showed that
all the isolates were multi-drug resistant, as they recorded the highest levels of
resistance against antibiotics (Aztreonam, Cefotaxime, and Cefixime) by a ratio
of 100%, while no isolate showed resistance to the antibiotic (Imipenem).
Regarding the resistance to heavy metals and biocides, the highest levels of
resistance were recorded towards nickel sulfate and the biocide povidone-iodine,

while the isolates did not show any resistance towards mercury chloride.

The results of plasmid profiling showed that all isolates contained the
plasmid, with an average of three bands for K. pneumoniae and one band for the

rest of the isolates.

A plasmid curing test using different agents and a sensitivity test of all
isolates towards the used antimicrobials after curing were performed to show the
relationship of the plasmid with the antimicrobial resistance of these isolates.
The results showed the ability of acridine orange to remove plasmids from

E. coli O157:H7, E. coli and S. marcescens, and sodium dodecyl sulfate to
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remove plasmids from K. pneumoniae, while ethidium bromide did not show
any curing activity against studied isolates. On the other hand, a significant
difference was observed through the results in the patterns of sensitivity towards
the used antimicrobials among studied isolates after the curing process,
compared to their resistance towards it before curing. The results showed the
highest percentage of losing resistance towards antibiotics in the isolate
S. marcescens down to E. coli, which recorded the lowest loss ratio. The same
applies to heavy metals, except for that the lowest percentage of loss was in the
K. pneumoniae isolate, which was also the only isolate that lost its resistance to

the used biocides among all the studied isolates.

PCR technique was used to detecting some antibiotic (blacry , sull), heavy
metal (czcA , ncc), and biocidal (gacEAI) resistance genes to showing their
presence and distribution on plasmid and chromosome of the studied isolates, as
the highest incidence rates of antibiotic resistance genes blacrx and sul I were
recorded, with a rate of 100%, 80% on the chromosome, and 100%, 100% on
the plasmid respectively. While the occurrence of heavy metal resistance genes
czcA and ncc was observed with rates of 100%, 40% on the chromosome, and
80%, 20% on the plasmid respectively, and finally the biocidal resistance gene

gacEAI by 80% on the chromosome, and 100% on the plasmid.
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