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Abstract

Bacteremia 1s considered a critical and life-threatening condition. In this
study, 250 blood samples were collected from patients suspected of having
bacteremia in the city of Mosul(Mosul General Hospital, Ibn Sina Teaching
Hospital, the Specialized Burns Center - Al-Jumhuri Hospital, and Al-Salam
Hospital), for the period from August to October 2024. The samples were
immediately cultured in Brain Heart Infusion (BHI) broth, considered the
primary culture, and incubated for seven days with daily observation for any
changes during this period. Secondary subcultures were performed on Blood
Agar and MacConkey Agar media. Subsequently, molecular identification of the

pure bacterial colonies was conducted based on the diagnostic 16S rRNA gene.

19 Gram-negative bacterial strains (7.6%) and 16 Gram-positive bacterial
strains (6.4%) were identified. Among the Gram-negative isolates, Klebsiella
pneumoniae was the most prevalent, with six bacterial strains labeled (R1, R2,
R3, R4, R5, R6). Subspecies identification was performed using the Voges-
Proskauer test and malonate utilization test. The predominant subspecies was
identified as K. pneumoniae subsp. Ozaenae in five isolates, while one isolate

belonged to K. pneumoniae subsp. pneumonia.

Additionally, the relationship between bacteremia and the functions of both
the kidneys and the heart was investigated. Kidney function was assessed
through urea and creatinine levels, while cardiac function was evaluated using
Lactic Dehydrogenase (LDH), Creatine Phosphokinase (CPK), Creatine Kinase-
MB (CKMB), and Troponin tests. These values were compared with those from
healthy individuals as a control group. Statistical analysis revealed no significant
differences in kidney function between patients and healthy controls. However,
there were statistically significant differences in cardiac function, as evidenced

by reduced CPK and CKMB levels (p < 0.01) in patients compared to controls.
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Quorum sensing (QS) systems in K. pneumoniae strains were examined
phenotypically using Semi-solid medium and the biosensor Agrobacterium
tumefaciens to detect long-chain N-acyl-L-homoserine lactones (AHLs). All
isolates showed the ability to produce these signaling molecules, indicated by
the appearance of blue-colored colonies. This study is the first, both locally and
globally, to investigate the phenomenon of Quorum Quenching using vitamin C,
wherein bacterial strains were exposed to different concentrations of vitamin C

(1,5, 10 mg/100ml ) during three distinct phases of their bacterial growth.

To investigate quorum qu, bacterial isolates quenching, ere exposed to
different concentrations of vitamin C (1, 5, and 10 mg/100 ml) during three
bacterial growth phases. The inhibitory effect was evaluated by observing color
changes in the bacterial colonies. Vitamin C demonstrated signal molecule
inhibition activity. In the lag phase, only two strains (RS and R6) exhibited
white colonies at all concentrations, while the remaining strains showed no
growth. During the logarithmic phase, four strains (R3, R4, RS, R6) showed
white colonies at 1 mg/100 ml, and only two strains (RS, R6) grew at 5 and 10
mg/100 ml. In the stationary phase, all six strains grew as white colonies at 1
mg/100 ml, while growth decreased with higher vitamin C concentrations: three
strains (R3, RS, R6) grew at 5 mg/100 ml, and only two strains (R5, R6) at 10
mg/100 ml.

For the molecular typing of locally isolated K. pneumoniae strains, two
approaches were used to determine one of them to identify the capsular (K)
serotypes. This approach involved multiplex PCR using primers for five
capsular serotype genes (K1, K2, K5, K20, K54). The results indicated that the
predominant capsular type was K2, with a molecular band size of 641 bp present
in all six strains. The second approach involved Pulsed-Field Gel
Electrophoresis (PFGE) analysis using the restriction enzyme Apal to assess
genetic similarity among the strains. The analysis produced different patterns,

comprising 42 DNA fragments ranging from 50 to 850 kbp. Phylogenetic tree
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construction using PAST software version 5 revealed that strains R2 and R3

shared 95% genetic similarity, indicating the highest relatedness, while R5 and

R6 shared 65% similarity.
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