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Abstract
Nitrofurantoin is a broad-spectrum antibiotic available since 1953,

widely used to treat uncomplicated lower urinary tract infections because
it remains effective against multidrug-resistant urinary pathogens.
However, pharmacovigilance studies have revealed low sensitivity to this
drug. The aim of this study was to molecularly investigate the resistance
genes to nfs4A and nfsB in E.coli isolates isolated from urinary tract
infections. A total of 100 clinical samples were collected from the urine
of patients with urinary tract infections in hospitals in Mosul city (Al-
Khansa'a Teaching Hospital, Al-Hadbaa Specialized Hospital, and Ibn
Sinai Teaching Hospital for the period from 2023/8/1 to 2023/11/1.

Initial diagnosis of the isolates was performed by culturing them on
specific culture media (Blood agar, MacConkey agar and Eosin
methylene blue agar). Microscopic, chemical and VITIK2 diagnostic
tests were then performed on the growing bacterial isolates. To verify the
diagnosis, polymerase chain reaction (PCR) was employed to identify

the/6S rRNA gene, resulting in the collection of 37 E. coli isolates.

Bacterial isolates were tested for sensitivity and resistance to a
number of antibiotics. The antibiotics were selected based on their use in
the treatment of infections, including urinary tract infections, and the
results showed that all E. coli isolates have multi-durg resistance (MDR).
37(100%) resistant isolates were found to be resistant to ampicillin,
erythromycin and cephalothin, 27(73%) resistant isolates to nalidixic
acid, 21(56.8%) resistant isolates to azithromycin, 20(54%) resistant
isolates to levofloxacin, 19(51.4%) resistant isolates to gentamicin and

the lowest resistance was to nitrofurantoin 13(35%).



The minimum inhibitory concentration (MIC) was determined for
the antibiotic for the nitrofurantoin-sensitive isolates with values ranging

from 33.33 pg/ml to 166pug/ml.

The polymerase chain reaction (PCR) was also used to investigate
the nfsA and nfsB genes in fifteen selected isolates: five nitrofurantoin-
resistant, five moderately sensitive, and five nitrofurantoin-sensitive
isolates, the results showed the presence of the genes in all selected
isolates. The sequences of the resistant and moderately sensitive isolates
were compared with the sequences of the sensitive isolates using the
Clustal omega tool. The results showed that there were a number of
translational and substitution mutations in the resistant and moderately
sensitive isolates as well as deletion and addition mutations. These
mutations may lead to a change in the amino acid composition of the
protein and the production of the defective enzyme and thus the isolates

showed resistance to the drug.
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