
WORKSHOP REPORT

V th

Tampere, Finland, 4th September 2013

O. L. M. Haenen1*, B. Fouz2, C. Amaro2, M. M. Isern3, 
H. Mikkelsen4 , M. A. Travers , T. Renault , 

R. Wardle , A. Hellström  and I. Dalsgaard9

1 2Dept. of Microbiology 
and Ecology, University of Valencia, Valencia, Spain; 3Grupo Culmarex, Murcia, Spain; 4

Tromsø, Norway; 5

Croatia; 6Ifremer, La Tremblade, France; 7MSD Animal Health, Aquaculture, UK; 8SVA, Uppsala, 
Sweden; 9National Veterinary Institute, Technical University of Denmark, Frederiksberg C, Denmark

* Corresponding author’s email: olga.haenen@wur.nl

Introduction
Aquaculture in brackish and marine water is 
growing worldwide (FAO, 2014), including 
new cultured species. Various Vibrio 

Vibrio anguillarum, V. salmonicida, V. ordalii 
and are among the pathogens that 
lead to the biggest losses in aquaculture all over 

2010; Sitjà-Bobadilla et al., 2014).

Vibrio species are ubiquitous in aquatic ecosys-
tems. They are thermo dependent bacteria and 
are able to persist in seawater (Marco-Noales et 

Vibrio spp. are potential 

V

vibriosis in aquaculture were presented, with 

and discuss therapy and preventive measures, 

Vibriosis in sea bream, sea bass and meagre 
in Spain

are mainly sea bream (Sparus aurata) and sea 
bass (Dicentrarchus labrax), and to a lesser degree 



Bull. Eur. Ass. Fish Pathol., 34(4) 2014, 139

meagre (Argyrosomus regius)(APROMAR 2012). 
V. anguillarum serotype O1 has 

caused diseases in mainly sea bass (Figure 1a) 

-
briosis outbreaks also occurred in hatcheries 

2011). V. anguillarum serotype O2 was isolated 
as secondary pathogen in diseased sea bream 

to Pseudomonas anguilliseptica. Early detection 

sulphonamides) were basic to reduce the vi-

vibriosis in seabass.

Vibriosis in sea bass in Croatia
Sea bass cultivation in Croatia started in parallel 

production (Le Breton, 1999). Vibriosis caused 
by V. anguillarum
in sea bass culture in the Mediterranean region 

and still is among the most damaging diseases at 

-
vealed that environmental conditions preceding 
vibriosis outbreaks have changed. Until 2004, 

oC and 

outbreaks occurred even in summer, while in 

V. anguillarum and Tenacibaculum maritimum 
appeared. The outbreaks are usually controlled 

oxytetracycline and potentiated sulphonamide 
-

immunomodulation and vaccination.

Netherlands

Figure 1.Vibrio anguillarum

a

b
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more than 9 serovars (Ser). Biotype 2 (Vv BT2), 
with a worldwide distribution, is the only 

and tropical regions.

-
Anguilla anguilla), 

tilapia (Oreochromis niloticus), derbio (Trachino-
tus ovatus),and sea bass (Dicentrarchus labrax), 
but also rainbow trout (Oncorhynchus mykiss), 

sporadically cause human septicemia (Amaro 

have spread over Europe since 2004 (Fouz et al., 
-

Eel vibriosis (Figure 2) in brackish water is 
mainly due to serovar E, showing external 

-

al., 2009). The simultaneously isolated zoonotic 

(Haenen et al., 2014).

cod (Gadus morhua), halibut (Hippoglossus hip-
poglossus) and Arctic char (Salvelinus alpinus)

(Labroides dimidiatus) (Cyclopterus 
lumpus).

Vibriosis caused by V. anguillarum, V. ordalii, 
Aliivibrio (Vibrio) salmonicida, V. splendidus, V. 
logei and V. tapetis is still a problem in Norwe-

V. anguillarum, serotypes O1, O2a, O2a-biotype 

cod (Johansen, 2013). The new sero-subgroup 

(Mikkelsen et al., 2011). Vibriosis outbreaks in 
V.anguillarum are triggered by 

and vaccination. 

coldwater vibriosis caused by Aliivibrio salmoni-
cida 

that this re-occurrence was due to increased in-

(Colquhoun et al., 2013). These new isolates were 
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Aliivibrio salmonicida
cod larvae (Mikkelsen et al., 2011).

Vibriosis in marine molluscs

by various disease outbreaks with high losses, 

Laboratory annually (
eu) and OIE (www.oie.int). Some Vibrio species 
grow in molluscs, and some were reported in 
association with disease and mortality among 
bivalve larvae, juvenile, and adult oysters (Table 
1). As examples, V. aestuarianus, V. splendidus 
and V. harveyi were associated with massive 

(Cassostrea gigas) reared in open sea tidal areas 

 V. 
splendidus- and V. harveyi-clades are present in 

isolated V. splendidus-related bacterial species 
showed a high genetic diversity, suggesting 

V. 
aestuarianus under experimental conditions (im-
mersion, cohabitation and injection) showed, 

oysters were virulent. Only 100 injected bacteria 

moribund oysters, bacterial concentrations up 
to 10

Diagnostic methods, therapy and 
prevention of vibriosis

Vibrio
on marine agar, BHIA, TSA supplemented with 

some Vibrio  biotype 

V. anguillarum in 
Norway and Denmark are used to evaluate the 

pathogenic and environmental bacteria.

-

Figure 2. Eel with a 
water due to 

sign.

a b
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Table 1. Vibrio species detected in diseased mollusc species in Europe and some third countries. 

stage

V. 
aestuarianus

V.  
splendidus V.  V.  

harveyi V.  
tapetis

V.  
tubiashii

V.  
fortis

Crassostrea gigas

Larva  
Outside 
Europe 
[Japan,3]

   France [13] England, UK [19]

Spat  France [1,2]      

Adult  France [1,2]  France [1,4]       

Juvenile       
Outside 
Europe  

Ostrea edulis

Larva      Spain [14]  

Larva  
Outside 
Europe      

Adult     
Spain, 
France 
[10, 11]

   

Venerupis philippinarum

Seed  France [4]       

Adult     
Spain, 
France 
[11, 12]

   

Larva       

Adult     France [9]     

Microbial Ecol. 53 Syst Appl Microbiol 31
Dis Aquat Org 33  22

Appl. Environm Microbiol 71 Aquac Int 13
) J Syst. Bact. 48 Microbial Ecol 59

al., (2002) Dis Aquat Org 50 Developm Comp Immunol 25
J Invertebr Pathol 71 Dis Aquat Org 46

Watson et al., (2012) Aquac 344–349 Dis Aquat Org 67
Aquac 29 Dis Aquat Org 82 J Bact 90, 

J Bact 103 Int J Syst Evol Microbiol 
53
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 (Sanjuán and Amaro, 

V. 

the V. anguillarum sero-sub group O2a biotype 
II in Norway (Mikkelsen, unpubl. results).

MALDI-TOF (MALDI = Matrix-assisted-laser-
=

-

The most important human Vibrio species are 
in the data base, but the data base needs to 

Vibrio 

SVA (Sweden), DTU Vet (Denmark) and CVI 
(the Netherlands) deals with this area. 

 V. splendidus-relat-
(Cras-

sostrea gigas)
gyrase subunit B (gyrB) gene sequencing was 
used. Several strains clustered, but no known 
Vibrio 

-
gerprinting, DNA-DNA hybridization and bio-

et al., 2010). Additionally, histopathology, in 
situ hybridization and Transmission Electron 
Microscopy (TEM) are used.

Therapy
V. anguil-

larum in sea bream and sea bass in Spain were 

stable among outbreaks, cages and season. 

-

-

V. 
anguillarum isolates increased. As a result, a 

inhibitory concentrations (MIC). In Denmark 
all V. anguillarum serotype O1 and O2 were 
tested against potentiated sulphonamides and 

Prevention
V. anguillarum 

immersion or injection, with a relative percent-

Spain. An oral vaccine, Aquavac Vibrio Oral® 

Vibrio 

results in Croatia. In Spain it is not registered 

to use it.

Pharmaq, Hipra or Fatro, prior to on-growing, 
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need to be optimized. As vibriosis spreads very 

important to control the disease, especially in 

-
mersion in three doses against vibriosis by Vv 

survival (Amaro et al., 2000; Fouz et al., 2001; 
Esteve-Gassent et al., 2003) since 2000.

In Denmark, V. anguillarum causes disease in 
-

V. anguillarum and Aeromonas salmonicida) by 

V. 
anguillarum O2a-biotype II in the vibriosis 
vaccine, high protection against the three se-

V. anguillarum (Mikkelsen et 

vaccines are used in salmon and in cod, which 

high concentrated antigen, but upgrading to 
industrial scale seems to be a challenge. Larger 

-

including V. anguillarum O2a and O2b, and 
Aeromonas salmonicida subsp. achromogenes. To 

avoid vibriosis in cod larvae good hygiene and 

-

spread and impact (right densities and regular 

which are less susceptible to Vibrio species.

shrimp Litopenaeus vannamei and Black tiger 
shrimp Penaeus monodon) in SE-Asia, the bacte-
rin, AquaVac Vibromax® (MSD Animal Health) is 

done, with a micro-encapsulated vaccine during 
Artemia spp. 

(Wongtavatchai et al., 2010; Powell et al., 2011). 
This revealed, that 1) AquaVac Vibromax® was 

-
-

proved the response against V. parahaemolyticus in 
shrimp; 2) Shrimp homogenates showed natural 
antibacterial activity against V. anguillarum; 3) 
Vibromax® increased the antibacterial activity 
towards some pathogenic bacteria; 4) AquaVac 
Vibromax® activated penaeid shrimps resisted 

conversion, resulting in higher production. 

Discussion
During the workshop discussion, some addi-
tional points were raised. Vibriosis occurs in 
various aquaculture species and systems in cold 
and warm geographic regions. V. anguillarum 

Vibrio -

® database needs to 



Vibrio 

included in the MALDI-TOF database.

Concerning therapy, antibiotic sensitivity 
testing, according to CLSI (Clinical and Lab-
oratory Standards Institute) norms, Mueller 

most Vibrio spp. are salt dependent, NaCl needs 
Vibrio spp. growth, at 

the right temperature (CLSI).

Following antibiotic treatments, development 
Vibrio spp. to various antibiot-

Secondary Vibrio
play a role. In Croatia, no problems related to 
V. harveyi were seen, but in Spain, this species 

V. anguillarum or 
Photobacterium damselae subsp. piscicida.

In Italy, V. harveyi harmed cage cultured sea 
bass, and vaccination was recommended (A. 

V. anguillarum was 
diagnosed in the eighties in rainbow trout, when 

vibriosis. A vibriosis vaccine protected the trout. 
However, the vaccine is not used anymore, as 

bass, vibriosis problems remain, although the 

Vibrio species are still needed.

vaccines to some Vibrio species, developing new 
Vibrio strains may 
Vibrio species play 

a role in disease. 

Conclusion
In conclusion, the audience underlined the need 

vaccines against vibriosis caused by various 
Vibrio
used antibiotics, which might also stop the de-

must be increased. For molluscs production, 
vibriosis resistant genetic mollusc lines should 
be selected. 
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