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ENTEROBACTERINFECTIONSOF CULTURED RAINBOW TROUT (Oncorhynchusmyk

Tulay Akayli*, Ozgur Canak, Remziye Eda Yardimci, Cigdem Urku, Dilek Okmen

Istanbul University, Faculty of Aquatic Sciences, Department of Fish Diseases, Istanbul — Turkey
*E-mail: takayli@istanbul.edu.tr

Introduction

Rainbow trout (Onchorhynchus mykiss) culture was first begun in Turkey in 1970’s and showed a great increase. The total
production amount of Turkey has reached to 101 761 tons in 2017. Enterobacteriaceae is a large family of Gram-negative
bacteria which includes the fish pathogenic genera, Yersinia, Hafnia, Citrobacter, Klebsiella and Escherichia. Upto date,
various bacterial infections caused by Gram-negative pathogens were observed, but there is a limited information on the
Enterobacteriaceae infections of rainbow trout except Y. ruckeri infections. The aim of this study is the determination
Enterobacteriaceae infections of rainbow trout cultured in freshwater cage farms by using conventional bacteriologic,
molecular and histopathological methods.

Materials and methods

With this aim, a cage facility located in a dam lake in our country was visited for a one-year period in April, June,
July, September and December in 2017 and a total of 50 diseased rainbow trout samples were investigated. Bacteriologic
inoculations from the visceral organs of moribund fish were streaked onto TSA (Tryptic Soy Agar) and bacteria were
identified by conventional morphologic and phenotypic tests (Brenner and Farmer, 2009). Biochemical identification
was confirmed with the PCR amplification of 16S/23S rRNA with the universal primers 27F and 907R (Lane, 1999).
For histopathological examination, tissue samples were fixed in 10% formaldehyde, processed with routine methods and
embedded in paraffin (Roberts, 2012). Histological sections were stained with Haemotoxylin — Eosin and analyzed under
light microscope.

(Continued on next page)
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Results

In this study, of the members of Enterobacteriaceae, Hafnia alvel and Citrobacter freundii were recovered and identified
from the infected fish samples. Biochemical identification was confirmed with 16S gene sequencing and blasting. Fish
samples infected with H. alvei showed sloughing of the skin, swollen abdomen (Fig 1.a) and hyperemia in the visceral
organs clinically. Histopathologically, they showed small melanomacrophage centers, hemorrhages and hyperemia in the
visceral organs, and slight degenerations in the liver hepatocytes and kidney tubules (Fig 2.a). Fish samples infected with
C. freundii showed exophthalmos, darkening of the skin, edema and accumulation of a transparent liquid in the peritoneal
cavity (Fig 1.b) and splenomegaly clinically. Histopathologically, these samples showed slight necrosis in the hepatocytes
but severe necrosis in the interrenal haemopoietic tissue, severe degenerations in the hepatocytes and kidney tubules and
generalised melanomachrophage centers and hemosiderin accumualtions in the kidney and spleen (Fig 2.b).

Discussion and conclusion

Hafnia alvei and C. freundii are the members of Enterobacteriaceae, which can be mis-identified by biochemical profiling
and may be confused with Y. ruckeri. Molecular studies and gene sequencing gives more reliable results for the identification
(Austin and Austin, 2016). In this study, biochemical profiling was also misidentified our isolates but molecular studies
provided the final identification of these bacteria.

The members of the Enterobacteriaceae previously caused infections in freshwater fishes after transportation, under stress
or during cultivation in inappropriate conditions. Generally these bacteria cause hemmorhagic septicemia in fishes, but
swollen abdomen is seen in H. alvei infections while C. freundii causes exhophthalmus and surface hemorrhages (Austin
and Austin, 2016). In this study infected fish samples showed similar symptoms.

Despite these bacteria were recovered from rainbow trout previously by other researchers, there is a limited information on
the histopathology of these infections. The results of our study showed that C. freundii infections cause more severe clinical
and histopathological symptoms while H. alvel causes more mild pathologies in rainbow trout.

In conclusion, the results of this study revealed the need for the use of molecular methods in the identification of fish
pathogenic Enterobacteriaceae species and the detailed differences of pathologies these emerging pathogens in rainbow
trout were demonstrated by using histopathological methods.
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