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Abstract
Flavobacterium

and America have been described. In Chile, Flavobacterium chilense LM-09-FPT

Oncorhynchus mykiss
Aysen, while Flavobacterium spartansii LM-19-FPT

salmon (Salmo salar
extensive challenge assays with these two bacterial species, in order to determine their pathogenic 

F. chilense and F. spartansii alone are 
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The genus Flavobacterium
Flavobacteriaceae, was proposed by Bergey 

et al. (1923). Its description has subsequently 
been emended repeatedly (Bernardet et al., 

Flavobacterium species has grown 
rapidly to reach 109 validly named species at 

-
ments (Bernardet and Bowman, 2011). Several 
Flavobacterium

-
Flavobacterium 

columnare, Flavobacterium branchiophilum, Fla-
vobacterium hydatis, Flavobacterium johnsoniae, 
Flavobacerium psychrophilum and Flavobacterium 
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succinicans

and America have been described, including 
F. chilense, Flavobacterium araucananum and Fla-
vobacterium oncorhynchi
Zamora et al., 2012) and more recently Flavobac-
terium tilapiae (Chen et al., 2013), Flavobacterium 
tructae and Flavobacterium piscis (Zamora et al., 
2014), and F. spartansii (Loch and Faisal, 2014). 

In Chile, F. chilense LM-09-FPT was isolated 

rainbow trout (Oncorhynchus mykiss) reared 
F. spartansii 

LM-19-FPT

diseased Atlantic salmon (Salmo salar

 F. psychrophilum was 

This short communication reports the results 

bacterial species, in order to determine their 
-

ings demonstrate that F. chilense and F. spartansii 

trout, suggesting that they are probably not 

To avoid morphological, biochemical and 
pathogenic changes in each bacterium, F. chil-
ense LM-09-FPT and F. spartansii LM-19-FPT cul-

tubes (AES Lab, France) and all experimental 

than two successive subcultures. Prior to chal-

agar plates and resuspended in sterile TYES 

-
tometer. These aliquots were then inoculated 

-3 to 10  in duplicates) 
onto TYES agar. 

using healthy F. psychrophilum

Andes). This hatchery is the oldest in Chile and 
produces its own eggs since 1903 and has the 

-

pancreatic necrosis virus [IPNv], 
salmonis and Renibacterium salmoninarum; Av-
endaño-Herrera, 2011). This work was carried 

Andrés Bello. 

F. psychrophilum, samples were subjected to 
standard microscopical and bacteriological ex-
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F. psychrophilum described by Urdaci et 

Ae-
romonas salmonicida, Flavobacterium columnare, 
Yersinia ruckeri and IPNv were also discarded 
by PCR-based DNA methods (Gibello et al., 
1999; Godoy et al., 2010; Avendaño-Herrera et 

-
lowed were as described by these authors with 
the exception that PCR reactions were carried 
out using commercial kit Ready-To-Go

TM PCR 

TM Tissue Genomic 
DNA (Favorgen Biotech Corp.) according to the 

per 2-L plastic tank with aerated dechlorinated 

anaesthetized with BZ-20®.

Experiment 1

 

10 F. chilense LM-09-FPT and 
F. spartansii LM-19-FPT, respectively. Another 

was included as a negative control.

Experiment 2
challenged by subcutaneous injection with 

 

10 F. chilense LM-09-FPT and 
F. spartansii LM-19-FPT, respectively. Another 

was included as a negative control. 

Experiment 3
bath challenged separately in dechlorinated 
water with F. chilense LM-09-FPT and F. spar-
tansii LM-19-FPT 

 CFU mL-1  CFU mL-1, 

bacteria) was added to the dechlorinated water. 

salmonid pathogen F. psychrophilum was also 

F. psychrophilum 

J-F. Bernardet (INRA, Virologie et Immunolo-
gie Moléculaires, France), which was obtained 

It is important to note that we only employed 
immersion with this strain as it is considered 

(e.g. mucus, skin, etc). The trial was conducted 
 CFU 

mL-1 into dechlorinated water. 

body weight. Water in each tank was changed 

nitrogenous waste products. Fish were mon-

-
-

lowing methods: (i) kidney and external lesions 
were directly streaked onto TYES plates and 

skin samples and ulcers were examined using 
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the suspected F. chilense or F. spartansii colonies 
-

morphology, gliding motility, Gram-staining, 
cytochrome oxidase activity, catalase production 

2O2

-

galactosamine glycans. For F. psychrophilum, 

(skin and kidney) were also tested using the 

F. 
psychrophilum by standard phenotyping pro-
cedures (Bernardet et al., 2002), including the 
same biochemical tests indicated above.

F. chilense or F. spartansii
were killed by anaesthetic overdose, and micro-
scopic and bacteriological examinations were 

internal organs and processed using standard 

haematoxylin and eosin (H&E) and Gram to 

The virulence tests with F. chilense LM-09-FPT 

and F. spartansii LM-19-FPT induced no mortali-

intraperitoneally or subcutaneously. According 

species, Flavobacterium strains can cause acute, 

gill damage, bacteraemia (Starliper, 2011) and 

the inoculated rainbow trout. 

which immune system is not completely mature 

challenge studies described here were repeated 

results were similar to that obtained with the 

mortality was observed in the negative control 
groups during the experiment. 

F. chilense LM-09-FPT 

and F. spartansii LM-19-FPT were non-pathogen-
-

 CFU, 

on other salmonid species than rainbow trout 
may have occurred. Indeed, Loch and Faisal 
(2014) noted that pathogenicity studies with 
F. spartansii T and S12 [originally recov-

Chinook salmon (Oncorhynchus tshawytscha) 
-

species. In this context, it is well known that 
most pathogenic bacterial species also con-
tains strains that are non-pathogenic; espe-

be non-virulent.

Although some authors suggested that im-
mersion challenge is not a suitable method 
to induce F. psychrophilum

(Madsen and Dalsgaard, 1999; Madetoja et al., 
2000; Mihályi et al., 2013), our studies showed 



134, Bull. Eur. Ass. Fish Pathol., 34(4) 2014

F. psychrophilum
-

in all cases a dark pigmentation on one side 

-

The biochemical tests showed that all bacterial 
F. psychrophilum, 

being Gram-negative, long, slender rods with 
gliding motility, catalase positive and weakly 
cytochrome oxidase positive. All isolates also 

to this pathogenic species (data not shown).

F. chilense LM-
09-FPT and F. spartansii LM-19-FPT, regardless 

that bacteria were absent or below the detec-
tion limit. In addition, bacterial cells were not 

strains LM-09-FPT and LM-19-FPT could not 

procedure, revealed no abnormalities in the 
gills, skin, kidney and spleen. Similarly, no his-
tological abnormalities were observed in these 

-

control. It is important to denote that this con-
dition generally is physiological and occurs in 

Recent research by Zamora et al. (2013) and 

Flavobacterium species may be associated, 
as opportunistic pathogens, with disease in 

is necessary to complete our understanding 
Flavobacterium genus in 

knowledge, no studies have investigated the 
Flavo-

bacterium

have not been conducted. Although the mode 
F. 

chilense LM-09-FPT and F. spartansii LM-19-FPT 
are still uncertain, we can speculate that a pos-

However, it is well known that the primary 

Flavobac-
terium

in this study indicate that these species may 

conditions, any stressors associated with aqua-
culture situations or lesions caused by other 
pathogenic bacteria as F. psychrophilum could 



F. chilense F. spar-
tansii
Additional research is necessary to elucidate 
the relationship between these bacterial species 

-
vironmental conditions.

presented, we conclude that F. chilense and F. 
spartansii
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