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Abstract

Hemorrhagic sepsis is a common bacterial disease in the aquaculture
sector caused by several bacteria. However, there are no research
references on the Providencia bacteria as one of the causes of this disease.
Therefore, the primary objective of this study was to isolate and identify
the Providencia bacteria from common carp. 30 cotton swabs were
collected from the liver and kidney of fish farmed in the Khazir area, which
showed lethargy, bleeding and ulceration in different areas of the body. The
isolation rate of this bacteria was 50%. Laboratory diagnosis, including
bacterial culture, microscopic examination, biochemical tests using Vitek
2 system, molecular diagnosis, and genetic tree data analysis using MEGA
11 program, and by choosing the Maximum Likelihood method for the
Providencia isolates, and diagnosed by polymerase chain reaction
technology and based on the 16S rRNA gene with a size of 515 base pairs,
showed that the isolates belong to natural and experimental infections of P,
alcalifaciens. It was found that the identity between the local isolates and
the globally registered ones in the National Center for Biotechnology
Information was 99-100%, with accession numbers PV101576 5

PV1015775PV101578 5 PV101579.

Antibiotic susceptibility testing was performed and the isolates were
100% sensitive to antibiotic Ceftriaxone and Ciprofloxacin, with the
highest resistance to antibiotic Erythromycin, Chloramphenicol, and
Trimethoprim/Sulphamethoxazole. 75% of the isolates were resistant to

Pipracillin and Ofloxacin.

The second objective of this study was to determine the pathogenicity
of the bacteria, as the initial study was based on treating fish with bacterial

suspension at concentrations of (1.5, 3, 9 and 15) x 810 colony forming
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units, using chelation injection, oral dosing and water bath methods. The
fish mortality rate was 21% in the group injected with bacterial suspension
15 x 810 CFU within 96 hours. The severity of behavioral changes varied
depending on the concentration of the bacterial suspension and the method
of exposure. The concentrations of (1.5 and 3) x 810 CFU had no effect on

the fish using the three methods.

The experimental study used bacterial suspension at concentrations of
(6 and 12) x 810 CFU. The fish showed lethargy, petechial hemorrhage,
black discoloration of the saddle area, thickening of the peritoneum, and
adhesions with the internal organs. These two concentrations led to a
significant increase (P<0.05) in the ALT and AST enzymes in the oral
dosing group, 7 days after the start of the experiment, to (5.08 and 193.50)
IU/L, respectively. The results of the statistical analysis showed a
significant decrease in the average creatinine concentration in the blood
serum of fish in all treatments, but it was lower in the oral dosing and water
bath groups, at concentrations (12 and 6) x 310 CFU, respectively. This was

in addition to a loss of electrolyte balance in all groups.

There were no significant differences in the concentration rate of
immunoglobulin IgM in the blood serum of fish within one group, except
for its significant increase in the group of fish treated with bacterial
suspension in the water bath at a concentration of 12x 10 CFU compared
to the concentration of 6x 810 CFU, as they reached (815 and 713.56). In
general, the rate of immunoglobulin IgM was significantly high in the
blood serum of fish of all groups compared to the control group (625)

mg/mmol

Microscopic examination showed that P alcalifaciens caused

histopathological changes in the gills, liver, kidney, and immune organs




Abstract r C ]

L

(head kidney and spleen), these alterations were classified into two types:
the first is regressive pathological alterations such as vascular changes,
inflammatory cell infiltration, cellular damage, and cell adaptation. The
second is progressive pathological alterations, which include changes in
the morphological histopathological structure such as loss of straightness
and adhesion of secondary gill filaments, steatosis in the hepato-pancreatic

tissue, and renal sinus, in addition to necrosis and tissue death

Through  isolation,  microscopic  diagnosis,  biochemical
characterization study and genetic analysis (of natural and experimental
isolates), it was shown that P. alcalifaciens infects carp and causes
hemorrhagic sepsis. The experimental study concluded that the severity of
the disease depends on the concentration and method of exposure of fish
to the bacterial suspension, and the higher concentration and method of

injection by chelation were more effective in fish.




