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Abstract:

The study included the collection of (150) clinical specimens [ stool (60) ,
blood (60) , cerebrospinal fluid (30) ] from children under the age of two years
for the period from 1/9/2023 to December 1/12/2023 from hospitals in the city
of Mosul (Ibn Al-Atheer Teaching Hospital And Al-Khansa Hospital).

For the purpose of isolating and identifing Cronobacter spp The specimens
were selected and inoculated onto MacConkey Agar medium, then the colonies
that gave the pink color were inoculated on Tryptone Soy Agar medium, then
the initial phenotypic identify was confirmed by inoculation on the color-
generating medium.(Chromogenic media). All isolates were identified based on
their phenotypic characteristics and using the catalase and oxidase tests. The
Vitek system was used to confirm the genus identify. Eight isolates of the genus
Cronobacter were obtained, i.e. (5.3%) of the total specimens. (4) isolates
(6.6%) were from patients with intestinal infections and (4) isolates (6.6%) were
obtained from patients with bacteremia, and no isolates were obtained from
patients with meningitis. Using polymerase chain reaction techniques and using
16S rRNA, (4) strains (2.6%) belonging to the species C. sakazakii were
obtained, distributed among two isolates from (60) specimens, i.e. (3.3%) of the
blood specimens, and two isolates from (60) specimens, i.e. (3.3%) of the stool
samples, and two isolates belonging to the type were identified. C. mulonaticus,
i.e.( 3.3%) of the stool specimens, and one isolate, i.e. (1.6%) of the blood
specimens, for each of the two types: C. muytjensii and C. pulveris. The
diagnosis was confirmed using another diagnostic gene, rpoB. (5) strains were
recorded (MUSHA1, MUSHA2, MUSHA3, MUSHA4 and MUSHAS) in Gen
Bank with accession numbers (OR825874, OR825875, PP126443, PP126444,
PP126445) respectively.

The sensitivity of the eight isolates to a certain number of antibiotics and
their ability to produce B-lactamase enzymes were tested, and the isolates
showed resistance to Cephalexin, Amoxicillin, Cephalothin, Ampicillin -
Cloxacillin, Doxycycline, Erythromycin, Lincomycin at a rate of (100%) and
was sensitive to Azithromycin, Ceftriaxone, Cefotaxime,Chloramphenicol,
Gentamicin, Trimethoprim - Sulfamethazole , Levofloxacin and Ampicillin -
Clavulanic acid at a rate of (100%). It gave (63%) resistance to Ampicillin ,
(50%) to Amikacin and  (25%) to Trimethoprim, Streptomycin and
Nitrofurantoin. All isolates showed the ability to produce B -lactamase enzymes.

The phenotypic virulence factors of the species were detected. All
Cronobacter isolates showed (100%) motility and produced enzymes
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Heamolysin (88%), Protease enzyme (63%), Lipase and Lecithinase (25%),
Urease (12.5%), and slime layer (0%).

The ability of Cronobacter isolates to biofilm production has been detected,
the 1solates showed the ability to produce biofilm using the tube method, with
(75%) being highly formed, (12.5%) moderately, and (12.5%) not producing to
biofilm, while all isolates showed the ability to produced biofilm by using the
microtiter plate method, so (75%) were highly forming, (12.5%). moderate
biofilm formation and (12.5%) week biofilm formation.

The effect of different temperatures have been studied on the growth of
isolates of the species Cronobacter as (50)°C showed a decrease in growth
compared to the temperature (25 and 37)°C. The effect of pH on the growth of
all isolates was studied, and a decreased in bacterial growth was observed at the
basic pH (pH = 9) compared to acidic (pH = 4) and neutral (pH = 7).

An investigation was conducted for some genes encoding virulence factors
of certain species Cronobacter using PCR technology showed that all strains
possessed the zpx and ompA genes, while the C.sakazakii strains showed that
they possessed the hly and cpa virulence genes, while the sip gene was present
in C.malonaticus isolates only.

The last axis includes studying the virulence of bacteria Cronobacter In
vivo, using infant mice, by studying the effect of enterotoxin filtrate extracted
from C. sakazakii and C. malonaticus isolates, as one strain of C. sakazakii
bacteria gave a positive result for the effect of enterotoxin. The effect of live
bacteria on infant mice injected intraperitonial at a concentration of (107)
cells/ml was studied. Lethargy, decreased lactation, weight loss, change in skin
color, and death of two mice injected with two strains of C. sakazakii were
observed. Organs (liver, brain, lower part of the gastrointestinal tract) were
dissected and taken. For histological study, tissue sections were prepared and
examined under a compound light microscope. It was found that there was
damage to the liver tissue, with necrosis and vaculation of the liver cells,
congestion and expansion of the veins. Histological sections of the brain showed
the presence of edema, perivascular space and congestion of nerve cells with the
presence of inflammatory foci, degeneration and necrosis of neurons of the
cerebral cortex, and the lower part of the gastrointestinal tract showed the
presence of inflammatory cells with vaculation and necrosis of intestinal cells,
hyperplasia of fibrous cells, and the presence of edema between the villi.
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