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The pathogen: the species 

 V. vulnificus can be commensal and pathogenic for 
humans, shrimps and fish (eels, tilapia, derbio and 
trout) 
 

 It is mainly isolated from brackishwater (1-2% NaCl) 
environments located in template and tropical areas 
(effect of global warming) 
 

 V. vulnificus is a heterogeneous species subdivided in 3 
biotypes and more than 9 serovars.  
 

 



The pathogen: the biotypes 

Biotype 1: the most abundant; the first described; worldwide 
distribution; related to sporadic cases of human septicemia after 
oyster consumption (primary) or severe wound infections 
(secondary). 
 
 Biotype 2 (Vv BT2): worldwide distribution; subdivided 
in three O-serovars (A, E and I). Related to epizooties of 
fish (mainly eel) warm-water vibriosis and sporadic 
cases of human septicemia (serovar E). 
 
Biotype 3: geographically restricted to Israel; related to outbreaks 
of secondary human septicemia after tilapia manipulation. 
 
 



Content 

 The pathogen 
 The host 
 Host-pathogen interaction 
 Phylogeny 
 Diagnosis and carrier detection 
 Eel vaccination and immune response 

 



The host: eel-farming 
 The culture of eels depends on capture of natural stocks 
 European eel larva migrate from Sargasso sea to Europe 

and arrive at glass eel-stage, which are captured and put on 

Quarantine:  
-Adaptation to the new  
    physico-chemical and  
    feeding conditions 
-Elimination of diseased 
    fish and carriers 

Market size eels 
(150-200g) 

15-18 mths 

Cultured eels are  
highly susceptible  

to infections 
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Host- pathogen interaction:   
Fish vibriosis 

 
 Vv BT2 originated in Asia, arrived to Spain in 

1989 and spread to other European countries in 
the 90´ 
 

 It produced epizootics or outbreaks in brackish 
water eel-farming and caused the closure of 
several farms. 
 

 SerE was the first isolated. Changing salinity to 
reduce outbreak severity favoured the 
emergence of new serovars in 2000 (Ser A & I) 

   
 It is highly sensitive to antibiotics in vitro, but 

it can persist in farm facilities giving rise to 
recurrent outbreaks related to stress 

 



Host- pathogen interaction:   
Fish vibriosis 

 

Eel vibriosis in brackish water due to V. 
vulnificus biotype 2 serovar E. External 
ulcers are the differential clinical sign 

Large ulcers  

Protruding anus  

Haemorrhages  

Petechiae 

Jaw 
degradation 

Eel vibriosis in freshwater due to V. 
vulnificus biotype 2 serovar A or I 
showing jaw degradation as a 
differential clinical sign 



Microbiology of the eel 
vibriosis 
 The bacterium attachs to the gills and 

multiplies on gills following a saturation 
kinetic, forming biofilms . Protease plays 
a crucial role in fish surface colonization.  

 The bacterium is eliminated from liver but remains in spleen 

 Spleen and gill mucus could be sampled to detect carriers 

 A close interaction between cells (bacterium and fish cell) is 
 needed for causing pathology 

 Almost immediately, the bacterium spreads to blood stream and 
arrives to head- and posterior kidney where multiplies and survives, 
causing cell death 



Host- pathogen interaction:   
Human infections 

 
  
 Few confirmed human infections 

produced in USA, Holland, Denmark, 
Germany and Australia  
 

 No data about the source of these 
infections although some of them 
have been related to eel 
manipulation 
 

 Apart from diseased eels, other 
reservoirs for human infections are 
not known. 

 

textbookofbacteriology.net 

Wound infections showing 
debridement of tissue and 

necrotic tissue 
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 Multilocus sequence typing (MLST) of housekeeping 
and virulence related genes reveals  that: 

•The species is divided in two genogroups. GII 
includes strains of the three biotypes isolated 
from fishfarm related environments  

• BT2 is polyphyletic and is divided in three 
subgroups related to the serovar. 

• BT2 subgroups are more related to BT1 isolates 
from fish farm than each other: emergence by 
acquisition of new genetic information by 
HGT (virulence plasmid) 
 

BT2-
SerI 

BT2-
SeA 

Phylogeny 
Is BT2 a phylogenetically consistent group? 



Content 

 The pathogen 
 The host 
 Host-pathogen interaction 
 Phylogeny 
 Diagnosis and carrier detection 
 Eel vaccination and immune response 

 



Diagnosis and carrier detection 

Diagnosis:  
•Isolation from internal organs on 
TSA-1 and serological identification 
by slide agglutination (24-48h). 
•Multiplex PCR from internal organs 
(4-6 h) 

Carrier detection: 
 



 Genetic markers for BT2 (plasmid) and Ser E identification were 
obtained by comparison of whole genomes by subtractive hybridization 

Diagnosis and carrier 
detection: Multiplex PCR 

Serovar E (665 bp) 

Species (519 bp) 

Biotype 2 (344 bp) 

    Bt1          Bt2-noSerE          Bt1             Bt3           Bt2-SerE  
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 Product: Toxoid-enriched Bacterin named 
Vulnivaccine. 

 Large-scale administration procedure: prolonged 
immersion, in 3 doses at 15 days intervals. 

 High efficacy: RPS ≥ 90%. 

 Satisfactory long-term protection for eel 
against vibriosis caused by Vv BT2. 

Vulnivaccine 



Eel vaccination 

Glass eel: 
Quarantine Triple prolonged 

 immersion vaccination Control of  
Ab levels 

If decrease to 
basal levels 



Eel vaccination: antibody production 
in serum 
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Eel vaccination: antibody production in 
skin mucus 
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Thanks a lot for your  
attention! 

Have a nice stay in Tampere!!! 
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