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Phenotypic characteristics of Listonella anguillarum strains isolated from
rainbow trout (Oncorhynchus mykiss, Walbaum) farms in Turkey
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Summary: In the present study, nine isolates of Listonella anguillarum were characterized isolated from epizootics at
five rainbow trout fresh water farms in Middle and Mediterranean region of Turkey. Infected rainbow trout exhibited
lethargy, dark skin, bilateral exophthalmos, spilling of scales, furuncles on the sides of the body, haemorrhage in the
skin, mouth, eyes, fins and anus. Necropsy findings included haemorrhage in the liver, adipose tissue and muscles,
pale kidney and liver, enlarged spleen, ascites in the body cavity, yellowish-bloody fluid in the stomach and intestine.
Samples for bacteriological examinations were collected from the kidney and liver by using sterile swabs; these samples
were streaked onto trypticase soy agar supplemented with 1% NaCl plates, and incubated at 25°C for 48 h. Nine bacte-
rial isolates were obtained from sick fish. L.anguillarum isolates was identified by conventional methods and API 20
E. Phenotypic characteristics of the isolates were found as homogenous. All of L.anguillarum isolates were sensitive
to trimethoprim, tetracycline, oxytetracycline, enoxacin and resistance to flucloxacillin, sulfamethoxazole, amoxicillin
and ampicillin.
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Tiirkiye’de gokkusagi alabahgi ciftliklerinden izole edilen Listonella anguillarum suslarinin
fenotipik ozellikleri

Ozet: Bu calismada Tiirkiye’de I¢ Anadolu ve Akdeniz bolgesinde bulunan 5 gokkusagi alabaligr giftliklerinde mey-
dana gelen salginlardan izole edilen 9 Listonella anguillarum izolatimin fenotipik 6zellikleri belirlenmistir. Enfekte
gbkkusagi alabaliklarinda letarji, deri renginde koyulagma, bilateral ekzoftalmus, pullarda dokiilme, viicut yiizeyinde
furunkuller, deri, agi1z, goz, yiizgec ve aniiste hemorajiler goriilmiistiir. I¢c bakida asites, karaciger, yag doku ve kaslarda
hemoraji, karaciger ve bobrekte solgunluk, dalakta genisleme, mide ve bagirsakta sar1 renkli kanli siv1 birikimi tespit
edilmistir. Bakteriyolojik incelemeler i¢in karaciger ve bobrekten alman ornekler, %1 NaCl ilave edilmis Triptik Soy
Agara ekilmis ve 25°C de 48 saat siire ile inkiibe edilmistir. L.anguillarum izolatlar1 (n=9) geleneksel bakteriyolojik
yontemler ve API 20 E kullanilarak identifiye edilmistir. izolatlarin fenotipik 6zelliklerinin homojen oldugutespit edil-
mistir. Yapilan antibiyogram testinde tiim izolatlarin trimethoprim, tetrasiklin, oksitetrasiklin, enoksasin’e duyarlt ve
flukloksasillin, siilfamethakzol, amoksisillin ve ampisilline kars1 direngli olduklart belirlenmistir.

Anahtar kelimeler: Fenotipik 6zellikler, gokkusagi alabaligi, Listonella anguillarum, Oncorhynchus mykiss, vibriosis.
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Introduction

Vibriosis is one of the most prevalent fish diseases
caused by several bacterial species belonging to the
genus Vibrio.

Bacteria species belong to Vibrio genus exist
normally in the microflora of intestine and skin of
healthy marine and freshwater fishes. However,
epizootics of vibriosis appear to the stressing con-
ditions such as grading, transporting, malnutrition,
negative environmental status and unsuitable wa-

ter quality. Listonella anguillarum is the causative
agent of vibriosis isolated from marine fishes, main-
ly sea bream, sea bass (1, 3, 8, 12, 20). However,
vibriosis infections have been reported in salmonid
fish especially, rainbow trout in the past years (9, 11,
13, 14, 19). Recently, has reported that it also caused
important losses in rainbow trout (Oncorhynchus
mykiss) cultured in freshwater in Turkey (16, 17,
18).

The aim of present study was to determine the
phenotypic characteristics and antimicrobial sensi-
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tivity caused by L.anguillarum isolated from rain-
bow trout in different farms located in the Middle
and Mediterranean regions of Turkey.

Materials and Methods

Sampling: The outbreaks were occurred rainbow
trout (body weight 50-300 g) in five different fresh
water farms in the Middle and Mediterranean re-
gions of Turkey. Samples came from 5 fish farms
during 2004-2005. The postmortem examinations of
external and internal disease signs were performed.

Isolation and identification of bacteria: For
bacterial isolation, samples were obtained from the
kidney and liver of 10 fish, streaked on trypticase-
soy agar (TSA, Merck) supplemented with 1%
NaCl plates, and incubated at 25°C for 48 h. Single
colonies were restreaked on the same media to ob-
tain pure isolates. Isolated colonies were identified
by physiological and biochemical characterization.
Routine tests were carried out for determination of
biochemical characteristics of the bacteria, as de-
scribed previously (6, 7, 10).

A presumptive identification of the strain was
performed using the following tests: Gram staining,
motility, fermentative degradation of glucose with
O/F basal medium (Merck) supplemented with 1%
glucose, oxidase, catalase, production of indole, ci-
trate utilization, hydrolysis of starch and gelatine,
Methyl red-Voges proskouer tests, production of
H,S, growth at peptone water with 0, 2, 7, 8 and
10% NaCl, growth in thiosulphate citrate bile salts
sucrose agar (TCBS), growth at Tryptic Soy Broth
at 4°C, 25°C, 37°C, inhibition by the vibriostatic
agent O/129 (2,4-diamino-6,7-di isopropylpteri-
dine; Oxoid) and fermentation of carbohydrates
(glucose, arabinose, inositol, saccharose, maltose,
fructose, lactose, galactose, rhamnose, mannitol,
sorbitol, amygdalin, mellibiose). Additional test
were performed using API 20 E (bioMérieux) (2).

In all the tests, L.anguillarum ATCC 14181 was
used as a reference.

Antimicrobial sensitivity: Antimicrobial
tests were performed on the isolate at 25°C by us-
ing a disc diffusion assay on Mueller-Hinton agar
(Oxoid). CLSI standards were used for the evalua-
tion of the results (5).

Results

Necropsy findings of moribund rainbow trout in-
cluded haemorrhage in the liver, adipose tissue and
muscles, pale kidney and liver, ascites in the body
cavity, yellowish-bloody fluid in the stomach and
the intestine, enlarged spleen. The external signs
were lethargy, dark skin, exophthalmos, spilling of
scales, haemorrhage and furuncle in skin, haemor-
rhage in the eyes, the fins, the mouth and the anus
(Figure 1). The mortality changed from 25 to 30%
in the farms.

For isolation, samples taken from kidneys
and livers of sick fishes streaked onto tryptic soy
agar (TSA, Merck) supplemented with 1% NaCl.
Colonies on the TSA appear white, entire, smooth,
convex and 2-3 mm in diameter after 48 h growth
at 25°C. Isolates were found to be Gram negative,
straight or slightly curved rods, fermentative, mo-
tile, producing yellow colonies on TCBS Agar, pos-
itive for oxidase, catalase and hydrolysis of gelatine
and sensitive to 0/129 Vibriostat test (10 and 150
ng), positive for indol production, gas production
from saccharose and mannitol and negative for de-
carboxylation of lysine and ornithine (Table 1).

All L.anguillarum isolates were sensitive to
oxytetracycline, tetracycline, enoxacin and trim-
ethoprim and resistant to sulfamethoxazole, amoxi-
cillin, ampicillin and flucloxacillin. However, the
isolates showed different antimicrobial sensitivities
for trimethoprim+ sulfamethoxazole, doxycycline
and furazolidone (Table 2).
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Table 1. The phenotypic characteristics of L.anguillarum strains

L.anguillarum strains

Charecteristics Al Bl K1 Cl C2 C3 A4 A6 M1  ATCC 14181
Growth in TCBS Y  +Y Y +Y +Y +Y +Y +Y +HY Y
Gr staining _ _ B B _ B B _ B _
Motility + + + + + + + + + +
S.0 + + + + + + + + + +
Catalase + + + + + + + + + +
O/F F F F F F F F F F F
0/129 (10pg) S S S S S S S S S S
0/129 (150pg) S S S S S S S S S S
Arginine dihydrolase + + + + + + + + + +
B galactosidase + + + + + + + + + +

Lysine decarboxylase

Ornithine decarboxylase

H.,S B 3 3 B ~ B B - - )
Urea B B 3 a B B B - - -
Hydroliyis of gelatine + + + + + + + + + +
Hydrolysis of starch + + + + + + + + + +
Production of indole + + + + + + + + + +
MR + + _ B + + B B

VP + + + + + + + +
NO, reduction + + + + + + + + + +
Growth:

in 0% NaCl + + + + + + + + + +
in 2% NaCl + + + + + + + +
in 7% NaCl + + + + + + + + + 3
in 8% NaCl _ B B 3 B B B B B )
in 10% NaCl _ B B 3 B B B B B -
at4°C + + + + + + + + + +
at 25°C + + + + + + + + + +
at 37°C + + + + + + + + + +
at 42°C + + + + + + + + + +
Utilization of citrate + + + + + + + + + +
Fermentation of carbohydrates

Glucose + + + + + + + + + +
Arabinose + + + + + + B - I -
Inositol B B B B B B B B - )
Saccharose + + + + + + + + + +
Maltose + + + - + + + + + +
Fructose + + + + + + + + + +
Lactose

Galactose + + + + + + + + + +
Rhamnose B - -
Mannitol + + + + + + + + + +
Sorbitol + + + + + + + + + +
Amygdalin B B B 3 B B B B - -
Mellibiose

(+): positive, (-): negative, (Y): Yellow; (F): fermantative; A, B, C, K, M codes refer to different farms: A, B, C, M in Mediterranean region, K in
Middle region
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Figure 1. Rainbow trout naturally infected with L.angullarum. a) Furuncle, spilling of scales and hemorrhage on
the side of the body. b) Exophthalmos and hemorrhage in eye. ¢) Hyperemia and hemorrhage in adipose tissue. d)
Hemorrhage in the liver

Table 2. Antibiotics sensitivities of L.anguillarum strains

L.anguillarum strains

Sulfamethoxazole (100)
Trimethoprim (5)

Antibiotics (pg/disc) Al Bl K1 Cl1 C2 C3 A4 A6 Ml
Oxolinic Acid ( 2) S S S S S S R R R
Amoxicillin (25) R R R R R R R R R
Trimethoprim+Sulfamethoxazole (25) S S S S S S R R R
Doxycycline (30) S S S S S S R S R
Tetracycline (30) S S S S S S S S S
Oxytetracycline (30) S S S S S S S S S
Enoxacin (10) S S S S S S S S S
Furazolidone (100) S I S I S S S S S
Flucloxacillin (5) R R R R R R R R R
R R R R R R R R R
S S S S S S S S S
R R R R R R R R R

Ampicillin (10)
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Discussion and Conclusion

Clinical findings during epizootics at five rainbow
trout fresh water farms in Middle and Mediterranean
region of Turkey were similar to those previously
described by Bullock (4), Timur and Korun (18),
Balebona et al. (3) and Tanrikul (17).

The biochemical and culture characteristics
of L.anguillarum strains were found substantial-
ly similar in the present study. Tanrikul (17) also
was reported same biochemical characteristics
L.anguillarum strains from different localities and
different times in rainbow trouts in Turkish farms.
However, different results were found among strains
in terms of MR-VP and fermentation of arabinose.
Myhr et al.(15) noted variable results for VP test in
L.anguillarum strains from salmonid fish (15).

All L.anguillarum isolates were sensitive to
oxytetracycline in the present study, while Tanrikul
(17) was found variable results for oxytetracycline
sensitivitiy (17). All L.anguillarum isolates were
sensitive to oxytetracycline, tetracycline, enoxacin
and trimethoprim. However, Tanrikul (17) reported
that all L.anguillarum isolates (n=12) were sensi-
tive to amoxicillin, ampicillin, furazolidone, oxo-
linic acid (17).

In conclusion, the biochemical and culture
characteristics of L.anguillarum strains isolated
from rainbow trout in different farms located in
the Middle and Mediterranean regions of Turkey
were found substantially similar. In addition all
L.anguillarum isolates were sensitive to oxytetra-
cycline, tetracycline, enoxacin and trimethoprim in
this study. Thus, this antibiotics have been used in
controlling vibriosis in rainbow trout.
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