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Summary

One of the main health issues in the world today is antibiotic resistance,
that responsible for thousands of deaths, and is expected to get worse over time.
This study contributes valuable insights into the nature of resistance to
antibiotics in all environmental conditions as a result of their excessive and
indiscriminate use by breeders and works to combat this scourge through
targeted treatment strategies based on resistance patterns under the supervision
of direct officials in this field in combating the global challenge of antibiotic
resistance and protecting public health. The research included investigating
antibiotic resistance genes from resistant bacteria isolated from the wastewater
of butcher shops in Nineveh Governorate. It included fourteen sites distributed
over most of Nineveh Governorate, where the chromogenic agar method was
used, which is an advanced, rapid and reliable method for isolating and
diagnosing bacteria for Gram positive and negative bacteria samples, in addition
to a confirmatory method called VITEK 2 to be used instead of the biochemical

method for diagnosing bacteria in general.

The 44 Gram-positive and negative bacterial species under study were
1solated and diagnosed using chromogenic agar medium (isolation and diagnosis
method) from a total of 14 samples. The bacterial isolates were also diagnosed
using VITEK2 technology and the disc diffusion method was used to determine
the resistance of the isolates to antibiotics. The numbers of antibiotic-resistant
bacteria were higher on the right side than on the left side of Mosul, and the
percentage of resistance to antibiotics in general was 26 (59%), distributed
among 6 genera and 7 species of bacteria, including Staphylococcus aureus and
Staphylococcus epidermidis, which showed multi-drug resistance (MDR)
(Ceftriaxone,  Cephalexin, Piperacillin, Levofloxacin, Azithromycin,
Amoxicillin, Metronidazole, Clindamycin, Trimethoprim) and Escherichia coli,
which showed resistance to the antibiotics (Piperacillin, Amoxicillin,

Clindamycin, Ceftriaxone, Ciprofloxacin, Cephalexin, Metronidazole,
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Trimethoprim), and Klebsiella pneumoniae and Enterobacter cloacae showed
resistance to the antibiotics (Amoxicillin, Clindamycin, Ceftriaxone,
Cephalexin, Metronidazole, Trimethoprim, Piperacillin), also, Citrobacter
freundii, and FEnterococcus faecalis showed resistance to the antibiotics
(Amoxicillin, Clindamycin, Ceftriaxone, Metronidazole, Trimethoprim,
Piperacillin) by the Kirby-Bauer disk diffusion method. After that, antibiotic
resistance genes were identified in the isolates studied (gnrd, blaCTX, dfrA,
Nim, blaKPC, gyrA, erm(A)), gyrA (associated with Fluoroquinolone resistance)
was the most abundant, while Nim (associated with Aminoglycoside resistance)
and dfrA (associated with Trimethoprim resistance) were the least abundant, and
blaCT (associated with Cephalosporin resistance), gnrd (associated with
Quinolone resistance), ermA (associated with Macrolide resistance), blaKPC
(associated with Carbapenem resistance). The study investigated the prevalence
and distribution of antibiotic resistance among bacterial species isolated from
the waste water of butcher shops. The results of detecting resistance genes in
Staphylococcus aureus, Staphylococcus epdermide (blaKPC, blaCTX, gyrA,
dfrA, qnrA), Escherichia coli (blaKPC, blaCTX, gyrA, ermA, Nim, gnrA), as
well as Klebsiella pneumoniae (gyrA, blaKPC, blaCTX), Citrobacter freundii
(ermA, blaKPC, blaCTX), Enterococcus faecalis (blaKPC, gyrA, ermA) and
Enterobacter cloacae (blaKPC).

Research in this field will play a pivotal role in determining results based
on definitive evidence to limit the spread of resistance through our results to
reach environmental recommendations and ensure the protection of future

generations.



