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SUMMARY

Summary

Two hundred fifty clinical samples were collected from patients
suffering from different diseases, and these samples included urine (121)
samples, sputum (78), wounds (34), and burns (17). The sample was
collected from December 2022 to June 2023 from the Baquba Teaching
Hospital / Diyala. All samples were subjected to bacterial culture, and the
results showed that (158) samples gave positive results while (92) samples
gave negative results; the isolates were identified by microbiological

methods and conformed to the VITEK2 compact system.

The results showed that 57 (36.08%) isolates belonged to Klebsiella
pneumoniae, as it was in urine 35 (28.92%), sputum 15 (19.23%), wounds 5
(14.70%) and burns 2 (11.76%).

The results of the antimicrobial susceptibility test showed that K.

pneumoniae isolates were resistant to B-lactam antibiotics (Ampicillin 100%,

piperacillin 100%, Cefoxitin87.71%, Imipenem26.31, Meropenem 28.07%),

the resistant for Aminoglycosides (Gentamicin 40.35%, Amikacin 50.87%,
Streptomycin 80.70%), for Quinolones (Levofloxacin 35.08%, Ofloxacin
31.57%) while for Trimethoprime-sulfathouxazole the resistance has reached
(64.91%). The results of the antimicrobial susceptibility test showed that 20
(35.08%) isolates of K. pneumoniae were multidrug-resistant (MDR), and 4

(7.01%) isolates were resistant to three antibiotic groups (XDR).

The minimum inhibitory concentration (MIC) of the antibiotic and the
probiotic was determined, as the value (MIC) of the antibiotic Ciprofloxacin
ranged from (8-1024) micrograms/ml, and when the isolates were treated
synergistically with the antibiotic and the probiotic, they were mixed ina 1:1
ratio.
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The results of the molecular detection of the 16SrRNA gene showed that

all 22 Klebsiella pneumonia isolates (100%) possessed this gene.

Molecular detection using polymerase chain reaction (PCR) technology
showed two capsular genes for (22) K. pneumoniae isolates under study. It
was found that only one isolate possessed the K1 gene at a rate of (4.54%),
while the results of the current study showed that all K. pneumoniae isolates

did not possess the rmpA gene at a rate of (0%).

The results of molecular detection of a group of efflux pump genes (acrA,
0gxA, 0gxB) in this bacteria showed that all K. pneumoniae (22) multiple

antibiotic-resistant (MDR) isolates possessed all of these genes (100%).

As for antibiotic genes, the results of molecular detection of these genes
(gyrA, gnrB) showed that all (22) multi-resistant (MDR) isolates of K.
pneumoniae bacteria possess the gyrA gene at a rate of 100%. One (6) of the
multi-resistant (MDR) isolates of K. pneumoniae bacteria possess the gnrB

gene at a rate of 22.72%.

Lactobacillus spp. was diagnosed. Microscopically and by biochemical
tests, this bacterium was used as a probiotic after treating it with two isolates

of K. pneumoniae bacteria.

Gene expression was measured by using quantitative real-time polymerase
chain reaction (RT-PCR) for the genes (gyrA (OgxB, AcrA, K1) for selected
multi-resistant K. pneumoniae isolates from different sources, and these
isolates were (U4) Isolated from Urine and (S2) isolated from sputum, and
after calculating the value of Folding = 2~ 24¢T  the results showed that all of
these genes showed gene expression, as the average value of Folding was

(1). To determine the effect of probiotics on the gene expression of the gene
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gyrA for the two isolates, and after treating them with a series of dilutions of
the probiotic, the minimum sub-inhibitory concentration (subMIC) value
was calculated. The current study showed an inhibition in the gene
expression of the gyrA gene for the two isolates (U4, S2) after treatment
with probiotics and compared to Control. Gene expression results for the
identical two isolates after being treated with probiotics, ciprofloxacin, and a
synergistic of probiotics and ciprofloxacin, and compared to the two isolates
before treatment, as there was an inhibition in gene expression for the isolate
(U4). After treating it with probiotics, ciprofloxacin, and a synergistic of
probiotics and ciprofloxacin, there was an increase in gene expression for the
isolate (S2) after treating it with ciprofloxacin, and an inhibition in gene
expression after treating this isolate with probiotics, a synergistic of
probiotics, and ciprofloxacin. The average value of Folding = 2*¢ 22" for the
two isolates before treatment (1) and after treating the two isolates (U4, S2)
with probiotics was 0.79 and 0.17, after treating the identical two isolates
with ciprofloxacin 1.40 and 0.13, and after treating them with a synergistic

of probiotics and ciprofloxacin 0.49 and 0.24.

The results of the current study showed in the gene expression of the K1
gene for the isolate (U4) after treating it with the same treatment, as there
was an increase in gene expression after treating it with probiotics,
ciprofloxacin, and a synergistic of probiotics and ciprofloxacin compared to
the isolate before treatment, as the average value was Folding = 2" #4°D For
the two isolates before treatment (1) and after treatment of the isolate (U4)
with probiotics, 2.71, after treatment with ciprofloxacin, 12.52, and after
treatment with a synergistic of probiotics and ciprofloxacin, 7.04.
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As for the AcrA gene, there was an inhibition in gene expression for the two
isolates (U4, S2) after treatment with probiotics and compared to Control.
Gene expression results for the identical two isolates after treatment with
probiotics, ciprofloxacin, and a synergistic of probiotics and ciprofloxacin,
and compared to the two isolates before treatment, as there was an inhibition
in gene expression for the isolate (U4). After treating it with probiotics,
ciprofloxacin, and a synergistic of probiotics and ciprofloxacin, there was an
increase in gene expression for the isolate (S2) after treating it with
ciprofloxacin, and an inhibition in gene expression after treating the isolate
with probiotics, and synergistic of probiotics, and ciprofloxacin, as the
average value was Folding =2 4D for the two isolates before treatment (1)
After treating the two isolates (U4, S2) with probiotics 0.02 and 0.08, after
treating the identical two isolates with ciprofloxacin 1.84 and 0.08, and after
treating them with a synergistic of probiotics and ciprofloxacin 0.55 and
0.23.

The current study showed an inhibition in the gene expression of the OgxB
gene for the two isolates (U4, S2) after treatment with probiotics and
compared to Control. Gene expression results for the identical two isolates
after treatment with probiotics, ciprofloxacin, and a synergistic of probiotics
and ciprofloxacin, and compared to the two isolates before treatment, as
there was an inhibition in the gene expression of the two isolates (U4, S2).)
after treating them with probiotics, ciprofloxacin, and synergistic of
probiotics and ciprofloxacin, as the average value was Folding = 27(-
AACT) for the two isolates before treatment (1), and the inhibition for the
two isolates (U4, S2) after treatment with probiotics was 0.51 and 0.25. The

inhibition for the two isolates after treatment with ciprofloxacin was 0.89.
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And 0.15, and after treating them with a synergistic of probiotics and

ciprofloxacin, 0.39 and 0.71.
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