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Summary
Summary

Escherichia coli is one of the main causes of urinary tract infection, and
it is highly resistant to antibiotics, due to the many virulence factors that
enable it to cause severe and chronic urinary tract infection in humans. This
study aimed to investigate the efflux pumps that It contains E.coli bacteria
isolated from urinary tract infections (UTIs) and their relationship to
resistance to different antibiotics and testing the effect of probiotics on it .
As 200 clinical samples were collected from the urine of patients suffering
from urinary tract infections of both gender and of both ages, under the
supervision of specialized doctors from a number of Baquba hospitals,
which included (Baquba Teaching Hospital, Al-Batoul Maternity Hospital,
and from educational laboratories) during the period from 1/15/2022 to

4/30/2022.

The first bacterial isolates were diagnosed by culturing them on
different culture media such as MacConkey agar medium and Eosin
Methylene Blue (EMB) medium, then they were diagnosed using
traditional chemical methods, and their diagnosis was confirmed using the
VITEK2 Compact system, where the results showed that 50 clinical
isolates with a percentage of (55, 5%) , it is due to E.coli bacteria. The
results of diagnosing E. coli using the diagnostic gene papE showed that
only 26 isolates were carriers of this gene, which is the diagnostic gene for

Uropathogenic E.coli (UPEC) .

The results of the antibiotic sensitivity test for all bacterial isolates of
E.coli bacteria under study for 12 antibiotics showed that they had
multidrug resistance (MDR) , so all bacterial isolates were (50) isolates
with a rate of (100%) were resistant to both Ampicillin and Clavulanic
acid / Amoxicillin antibiotics, and 49 (98%) isolates resistant to both the

antibiotics Amikacin and Gentamycin , 45 (90%) isolates resistant to the
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antibiotic Cefotaxime, and 6 (12%) Meropenem-resistant , 27 (54%)
isolates resistant to both Ciprofloxacin and Norfloxacin antibiotics, 48
(96%) isolates resistant to both Tetracyclin and Ceftazidime, and 25 (50%)
isolates resistant to Levofloxacin antibiotic , and 41 isolates with a rate of

(82%), were resistant to the antibiotic Cefepime .

The value of the Minimum Inhibitory Concentration (MIC) was
determined for the bacterial isolates of E.coli bacteria under study for
Ampicillin and Ciprofloxacin, as the bacterial isolates showed resistance
towards these two antibiotics by examining the sensitivity test using the
method of disks, where the value of the Minimum Inhibitory Concentration
(MIC) for Ampicillin ranged (>32) pg/ml, while for ciprofloxacin it was

(>4) pg/ml .

The ability of E. coli isolates to produce some virulence factors was
investigated, and the results showed that 40 (80%) bacterial isolates had the
ability to form biofilm in different degrees, including 19 (38%) isolates that
formed biofilms with a strong adherent degree. And 8 (16%) bacterial
isolates had the ability to produce a biofilm with a medium degree of
adherent moderately, and 13 (26%) isolates formed a biofilm, but with a
weak degree of adherent weakly, while 10 isolates (20%) were unable to

form a biofilm.

The results of the phenotypic detection of the bacteria's ability to
produce ESBL beta-spectrum extended beta-lactamase enzymes showed
that out of a total of 50 isolates of multiple antibiotic-resistant E.coli
bacteria, 28 (56%) was able to produce ESBL enzymes. The results of
phenotypic detection of MBL metal beta-lactamase enzymes showed
thatout of a total of 50 bacterial isolates from multiple antibiotic-resistant

E.coli bacteria, 40 (80%) was able to produce MBL enzymes.
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The results of phenotypic detection of the ability of bacteria to produce
pump efflux showed that out of a total of 50 isolates, 43 (86%) of the
bacterial isolates under study had pump efflux. As for the results of genetic
detection of efflux pump genes (isolates that contain the papE gene) , it
showed that 19 (95%) bacterial isolates possessed the mdfA gene, 18 (90%)
had the TolC gene, 9 (45%) had the marA gene, and 19 (95%) isolates
possessed the acrB gene, in addition to 18 (90%) bacterial isolates
possessing the acrA gene. The results indicated that there is a correlation
between the efflux pump genes and the ability of bacteria to produce ESBL

enzymes .

The Multilocus Sequence Typing (MLST) method was used for the
purpose of studying the genetic diversity of E.coli bacteria with multiple
antibiotic resistance MDR, as the house keeping genes were detected,

which are seven genes (adk, fumC, gyrB, lcd, mdh, purA, recA) .

Four bacterial isolates were sent for the purpose of sequencing them.
Three isolates of E.coli bacteria were subjected to sequencing analysis
using the MLST method. The seven genes of three bacterial isolates were
sequenced and then compared with what was recorded globally in the
French Pasteur Center. The results after analyzing the nucleotide sequence
showed the appearance of A bacterial isolate of E. coli was affiliated with
sequences that were recorded in the Pasteur Center / France, while two new
Iraqi bacterial isolates appeared, which is the isolate with symbol (1) and
the one with symbol (3), while the fourth isolate was drawn an evolutionary
tree for the seven genes and knowing the structure Triple 3D protein for
each gene, as four Iraqi isolates were recorded with the seven housekeeping
genes and were deposited in the NCBI Center with taxonomic code () for
isolate No. (1), code () for isolate No. (2), and code () for isolate No. (3)
and code (HNH1) For isolate No. (4), and this study is the first study that
was conducted using the MLST method for E.coli bacteria that were
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isolated from patients in Al-Batool Maternity Hospital in Diyala
Governorate / Iraq

The results of the Lactobacillus probiotic against E. coli bacteria,
showed that the probiotic had an inhibitory effect on E. coli bacteria at
different concentrations (100, 50, 25)% and with inhibition diameters
ranged between 4-11 mm for a concentration of 25% except for isolates
E22 and E45, while the diameter of the inhibition zone for a concentration
of 50% ranged between 13-17 mm, while the diameter of the zone of
Inhibition in the full concentration of 100% of the probiotic between 17-20

mm, as it had a strong inhibitory effect on all bacterial isolates .

While the results of the effect of the probiotic on the efflux pumps in
E.coli bacteria showed that the probiotic had a strong inhibitory effect on
the efflux pumps at two different concentrations (25% and 50%), as in a
concentration of 25% the effect of the probiotic on some bacterial isolates
at a concentration of 15% of dye Ethidium bromide with Agar (TSA) Soy
Trypticase medium. In the case of a concentration of 50% of the probiotic,

it inhibited efflux pumps in all bacterial isolates .



