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Benefits of vaccination









Immunology of fish





Major differences with other vertebrates is that their metabolism and immune 

response is temperature dependent



Adaptive immune responses































Sustainable 

aquaculture



The situation in Norway













Source: Tethys Aquaculture



In the salmon industry





e.g. 



1982 Nowadays

1.

2.

1 Enteric Redmouth (ERM) vaccine

2 Vibrio anguillarum vaccine

3 Furunculosis vaccine

4 Vibrio salmonicida vaccine

5 Combined Vibriosis/Furunculosis vaccine

6 Combined Vibriosis/Furunculosis/Coldwater Vibriosis/Moritella viscosa

vaccine

7 Combined Vibriosis/Furunculosis/Coldwater Vibriosis/Moritella

viscosa/IPNV vaccine

8 IPN Virus vaccine

9 Pasteurella vaccine

10 Combined Pasteurella/Vibriosis vaccine

11 Vibriosis vaccine for cod

12 Shrimp Vibriosis vaccine

13 Warmwater Vibrio spp vaccine

14 SVC virus vaccine

15 Lactococcus garvieae/Streptococcus iniae vaccine

16 KHV vaccine

17 Aeromonas hydrophila vaccine

18 Carp Erythrodermatitis/Ulcer disease vaccine

19 Piscirickettsia salmonis vaccine

20 ISA virus vaccine

21 Gaffkaemia vaccine

22 Flavobacterium psychrophilum vaccine

23 Nodavirus vaccine

24 Pancreas disease virus vaccine

25 Edwardsiella ictaluri vaccine

TOTAL = 25 +

Commercially-Available 

Fish Vaccines



Vaccines in Greece 

AQUAVAC VIBRIO 

DIP.SUSP

18127/26-01-

1995

INTERVET 

HELLAS

Eels

Trout

Sea bass

Sea bream

Inactivated cells of Listonella (vibrio) 

anguillarum (serotype I) Listonella (vibrio) 

anguillarum  (serotype IΙ)

For the active immunisation of fish to reduce mortality due to vibriosis 

caused by Listonella (Vibrio) anguillarum and Vibrio ordalii.

AQUAVAC VIBRIO ORAL 16217/13-03-

08

INTERVET 

HELLAS

Trout  and 

other fishes

Inactivated cells of Listonella (vibrio) 

anguillarum (serotype I) Listonella (vibrio) 

anguillarum  (serotype IΙ)

Inactivated, oral vaccine for the prevention of vibriosis caused by Vibrio 

anguilarum 01 and 02a (Vibrio ordalii) in rainbow trout (Oncorhynkus 

mykiss) and European sea bass (Dicentrarchus labrax).

AQUAVAC VIBRIO 

PASTEURELLA

25454/17-04-

06

INTERVET 

HELLAS

Sea bass Inactivated cultures of Vibrio anguillarum and 

Photobacterium damsela

Established bivalent vaccine used by farmers needing to protect against 

both pasteuerellosis and vibriosis in a single vaccination.

ICTHIOVAC LG 

LACTOCOCOSIS-TRUCA

58324/22-07-

16

LABORATORI

OS HIPRA 

S.A.

Trout 

(Oncorhynch

us mykiss)

Inactivated Lactococcus garvieae For active immunization of trouts to reduce mortality caused by infection by 

Lactococcus garvieae.

ICTHIOVAC - PD 24996/19/10

/2020

LABORATORI

OS HIPRA 

S.A.

Sea bream Inactivated Photobacterium damselae subsp. 

piscicida DI 21, Inactivated Photobacterium 

damselae subsp. piscicida It1 

 For the active immunisation of gilthead sea bream  to reduce the mortality 

caused by infection by Photobacterium damselae subsp. piscicida 

(pasteurellosis) 

ICTHIOVAC STR. 88496/09/08-

12-10

LABORATORI

OS HIPRA 

S.A 

Fish 

(scophthalm

us 

maximus/ps

etta 

maxima) 

Streptococcus parauberis inactivated, and 

Streptococcus parauberis inactivated.

For active turbot immunization (scophthalmus maximus / Psetta maxima), 

to reduce mortality associated with Streptococcus parauberis infection.

ICTHIOVAC VNN 70902/06-06-

2019

LABORATORI

OS HIPRA 

S.A 

Sea Bass Inactivated Betanodavirus For active immunisation of sea bass to reduce the mortality due to infection 

by Betanodavirus Viral Necrosis.

ICTHIOVAC VR/PD 45403/16/16-

08-17

LABORATORI

OS HIPRA 

S.A 

Sea bass Listonella anguillarum, Photobacterium 

damsela

For the active immunisation of sea bass to reduce the mortality caused by 

infection by Photobacterium damselae subsp. piscicida (pasteurellosis) and 

by infection by Listonella anguillarum serotypes O1, O2a and O2? Onset of 

immunity 42 days after vaccination at 19 - 21°C.

ICTHIOVAC VR 128998/ 09-

12-2020

LABORATORI

OS HIPRA 

S.A 

Sea bass 

(Dicentrarch

us labrax)

Turbot 

(Scopthalmu

s maxima)

Inactivated Vibrio (Listonella) anguillarum 

serotype O1 

Inactivated Vibrio (Listonella) anguillarum 

serotype O2α 

Inactivated Vibrio (Listonella) anguillarum 

serotype O2β

For the active immunisation of sea bass and turbot to reduce mortality 

produced by Vibrio (Listonella) anguillarum (Serotypes O1, O2α and O2β).

MARIMARK N 46420/02-06-

2021

BENCHMARK 

ANIMAL 

HEALTH LTD

Sea bass 

(Dicentrarch

us labrax)

Inactivated red-spotter grouper nervous 

necrosis virus (RGNNV) strain K13.1

For the active immunisation of sea bass to reduce mortality caused by the 

Red-spotter Grouper Nervous Necrosis (RGNNV) caused by Betanodavirus 

VIBRI-FISHVAX 40803/19-06-

08

FATRO 

HELLAS

Sea bream

Sea bass

Trout

Inactivated cells of Listonella (vibrio) 

anguillarum (serotype I) Listonella (vibrio) 

anguillarum  (serotype IΙ)

For active immunisation of trouts to reduce the mortality due to infection 

caused by Listonella (vibrio) anguillarum

YERSI-FISHVAX 40796/19-06-

08

FATRO 

HELLAS

Trout, 

salmonids

Inactivated cells Yersinia ruckeri Active immunization against Red Mouth Disease caused by Yersinia ruckeri.

ALPHA DIP 2000 55242/24-08-

2007

PHARMAQ 

AS

Sea bass Inactivated bacterial species Listonella 

anguillarum (01) and Photobacterium 

damsela subsp. piscicida.

Designed exclusively for the protection of farmed sea bass from vibriosis 

that is caused by Listonella anguillarum (serotype 01) and pasteurellosis.

ALPHA DIP VIB 79093/04-08-

2021

PHARMAQ 

AS

Sea bass Listonella anguillarum Serotype 01 (Vibrio 

anguillarum) inactivated

For active immunization of sea bass in order to reduce mortality and clinical 

signs caused by infection by Listonella anguillarum) serotype O1 (vibriosis). 

ALPHA DIP VIBRIO 86911/31-03-

2020

PHARMAQ 

AS

Sea bass Listonella anguillarum (Vibrio anguillarum) 

inactivated

For active immunization of sea bass in order to reduce mortality and clinical 

signs caused by infection by Listonella anguillarum) serotype O1 (vibriosis). 

ALPHA JECT 2000 55244/24-08-

07

PHARMAQ 

AS

Sea bass Contains a non-mineral adjuvant and the 

inactivated bacterial species Listonella 

anguillarum (01) and Photobacterium 

damsela

Designed exclusively for the protection of farmed sea bass from vibriosis 

that is caused by Listonella anguillarum (serotype 01) and pasteurellosis.

ALPHA JECT MICRO 1 

NODA

108576/01-

12-17

PHARMAQ 

AS

Sea bass Inactivated culture of: RED-SPOTTED 

GROUPER NERVOUS NECROSIS VIRUS 

(RGNNV), AL V1107

For active immunization of sea bass in order to reduce mortality caused by 

virus infection Red-spotted Grouper Nervous Necrosis (RGNNV) 

AQUAVAC ERM. 36524/19-05-

11

INTERVET 

HELLAS

Rainbow 

Trout 

(Oncorhynch

us mykiss)

Inactivated cells Yersinia ruckeri In Rainbow Trout of 2 grams weight or over:  Active immunization against 

Enteric Redmouth disease (ERM) to reduce mortality caused by the 

Hagerman Type I strain of Yersinia ruckeri.

AQUAVAC ERM. ORAL 14042/29-02-

12

INTERVET 

HELLAS

Rainbow 

Trout 

(Oncorhynch

us mykiss)

Inactivated cells Yersinia ruckeri Inactivated, immersion vaccine against Enteric Redmouth Disease caused by 

Yersinia ruckeri (Hagerman strain) in rainbow trout (Oncorhynchus mykiss).

AQUAVAC PHOTOBAC 

BOOST

24504/03-04-

09

INTERVET 

HELLAS

Sea bass 

(Dicentrarch

us labrax)

Inactivated cells of Photobacterium damsela 

sub-species piscicida (strain Pr85)

As an aid in the prevention of pasteurellosis caused by Photobacterium 

damsela sub-species piscicida.

AQUAVAC VIBRIO 

CS.INJ.SOL

18127/21-03-

2008

INTERVET 

HELLAS

Rainbow 

Trout 

(Oncorhynch

us mykiss)

Inactivated cells of  Listonella (Vibrio) 

anguillarum strain 78 -SKID 75% and 

Inactivated cells of Listonella (Vibrio) ordalii 

strain MSC 275

Active immunisation to reduce mortality caused by vibriosis due to 

Listonella (Vibrio) anguillsrum and Vibrio ordalii in rainbow trout 

(Oncorhynkus mykiss) 

AQUAVAC PHOTOBAC 

PRIME

26703/03-04-

09

INTERVET 

HELLAS

Sea bass, sea 

bream

Inactivated cells of Photobacterium damsela 

sub-species piscicida

Inactivated, immersion vaccine against Pasteurellosis caused by 

Photobacterium damsella sub-species piscicida in European Sea bass 

(Dicentrarchus labrax) and Sea bream (Sparus aurata)



Vaccines in 
Italy

ICTHIOVAC VR/PD, 

emulsion injectable 

for Sea bass

LABORATORIO

S HIPRA S.A.

Sea  bass 

(Dicentrarchus 

labrax)

Inactivated Photobacterium damselae subsp. 

piscicida DI 21; Inactivated Listonella 

anguillarum serotype 01; Inactivated 

Listonella anguillarum serotype 02α; 

Inactivated  Listonella anguillarum serotype 

02β 

For the active immunisation of sea bass to reduce the mortality caused by 

infection by Photobacterium damselae subsp. piscicida (pasteurellosis) and 

by infection by Listonella anguillarum serotypes O1, O2α  and O2β.

ICTHIOVAC-LG 

LACTOCOCOSIS 

TRUCHA Inactivated 

vaccine in injectable 

emulsion for trout

LABORATORIO

S HIPRA S.A.

Trout 

(Oncorhynchus 

mykiss)

Lactococcus garvieae For active immunisation of trouts to reduce mortality due to infection by 

Lactococcus garvieae.

ICTHIOVAC-PD 

PASTORELLOSI 

ORATA Concentrate 

for suspension for 

dipping for sea 

bream

LABORATORIO

S HIPRA S.A.

Sea bream Photobacterium damselae subsp. piscicida For active immunisation of sea bream to reduce the mortality due to 

infection by Photobacterium damselae, subsp. piscicida (Pasteurellosis).

ICTHIOVAC VNN, 

emulsione iniettabile 

per spigole

LABORATORIO

S HIPRA S.A.

Sea Bass Inactivate Betanodavirus subsp. 1103 For active immunisation of sea bass to reduce the mortality due to infection 

by Betanodavirus Viral Necrosis.

VIBRI-FISHVAX 

Inactivated vaccine in 

suspension for dip  

or injectable for 

trout, salmonids, sea 

bass and sea bream

FATRO S.P.A. Trout 

(Oncorhynchus 

mykiss) and 

salmonids, sea 

bass 

(Dicentrarchus 

labrax), Sea 

bream (Sparus 

aurata)

Listonella anguillarum antigen; Vibrio ordalii 

antigen

Vaccination against Vibriosis. To reduce mortality, clinical sign and vibriosis 

injuries caused by L. anguillarum and V.ordalii 

YERSI-FISHVAX 

Inactivated vaccine 

suspension for dip  

or injectable 

FATRO S.P.A. Trout and 

Salmonids

Inactivated  Yersinia ruckeri PRS > 70 Immunisation against Redmouth

ALPHA DIP Vib 

concentrate for dip 

suspension, vaccine 

for sea bass

PHARMAQ AS Seabass 

(Dicentrarchus 

labrax L)

Inactivated Listonella anguillarum (Vibrio 

anguillarum) serotype O1, strain AL 112, RPS ≥ 

75

For active immunisation of sea bass to reduce mortality and clinical signs 

caused by infection with Listonella anguillarum) serotype O1 (vibriosis).

ALPHA JECT micro 1 

Noda, emulsion for 

injection for seabass 

 PHARMAQ AS Seabass 

(Dicentrarchus 

labrax L)

Inactivated Red-spotted Grouper Nervous 

Necrosis Virus (RGNNV) strain ALV1107 ≥ 0.07  

antigenicity units 

For active immunisation of sea bass to reduce mortality caused by Red-

spotted Grouper Nervous Necrosis Virus (RGNNV).

Aqua Vibrio oral MSD ANIMAL 

HEALTH S.R.L.

Rainbow trout 

(Oncorhynchus 

mykiss)

Listonella (Vibrio) anguillarum inactivated 

cells strain 78-SKID: Vibrio ordalii inactivated 

cells strain 

For Rainbow Trout of 2 grams weight or over: For the active immunisation 

of fish to reduce mortality due to vibriosis caused by Listonella (Vibrio) 

anguillarum and Vibrio ordalii.















AquaVac ERM 

Concentrate for Dip 

Suspension for 

Rainbow Trout

MSD ANIMAL 

HEALTH S.R.L.

Rainbow trout 

(Oncorhynchus 

mykiss)

Yersinia ruckeri inactivated cells (Hagerman 

type I strain)

In Rainbow Trout of 2 grams weight or over:  Active immunization against 

Enteric Redmouth disease (ERM) to reduce mortality caused by the 

Hagerman Type I strain of Yersinia ruckeri. 336 degree days are required for 

the development of full immunity (28 days at a water temperature of 12°C).  

The time for development of protective immunity will depend on water 

temperature.

AquaVac ERM orale 

Oral emulsion for 

rainbow trouts 

MSD ANIMAL 

HEALTH S.R.L.

Rainbow trout 

(Oncorhynchus 

mykiss)

Yersinia ruckeri inactivated cells   (Hagerman 

type 1 strain).

Active immunization of rainbow trout, 26 g and above against Enteric 

Redmouth disease (ERM) to reduce mortality caused by the Hagerman Type 

I strain (serotype 01) of Yersinia ruckeri. The vaccine is indicated for use in 

fish that have been vaccinated by immersion with AquaVac ERM within the 

previous 4 to 6 months.

AquaVac Relera 

Concentrate for Dip 

Suspension or 

Suspension for 

Injection for 

Rainbow Trout

MSD ANIMAL 

HEALTH S.R.L.

Rainbow trout 

(Oncorhynchus 

mykiss)

Yersinia ruckeri inactivated cells (strain 

Hagerman type 1), Yersinia ruckeri, 

inactiveted cells (EX5 biotype strain)

Active immunization against Enteric Redmouth disease (ERM) to reduce 

mortality caused by Hagerman type 1 and EX5 biotype strains of Yersinia 

ruckeri

AquaVac Vibrio 

Immersion et 

Injection

MSD ANIMAL 

HEALTH S.R.L.

Rainbow trout 

(Oncorhynchus 

mykiss)

Listonella (Vibrio) anguillarum inactivated 

cells strain 78-SKID: RPS60(*) > 75%, Vibrio 

ordalii inactivated cells strain MSC 275: 

RPS60(*) > 75% 

For Rainbow Trout, from 2 grams weight by immersion or 6 grams weight by 

injection: For the active immunisation of fish to reduce mortality due to 

vibriosis caused by Listonella (Vibrio) anguillarum and Vibrio ordalii.

Aquavac Vibrio vab, 

Immunisationsolutio

n for dip for 

salmonids, eels, sea 

bass, sea bream and 

turbot 

MSD ANIMAL 

HEALTH S.R.L.

Salmonids, Eels, 

sea bass, sea 

bream and 

turbot

V. anguillarum  (78-SKID) inactivated ? 60% 

RPS*, V. anguillarum (MSC 275) inactivated ≥ 

60% RPS*

Vaccination of fish against vibrosis, belonging to the following species: 

Salmonids, Eels (Anguilla anguilla), sea bass (Dicentrarchus labrax), sea 

bream (Sparus aurata), turbot (Scophtalmus maximus)

BI-FISHVAX 

Inactivated vaccine in 

suspension for dip or 

injectable 

FATRO S.P.A. Trout 

(Oncorhynchus 

mykiss)

Listonella anguillarum antigen, Yersinia 

ruckeri antigen

Active immunisation of trout and salmonids against Redmouth disease and 

Vibriosis.











Research prospects



Aquaculture: 

the first export of Greece













Fish Diseases 











Bacterial Diseases















Commercial and autogenous vaccines



Three trends for the development of vaccines

1. The Mode of delivery

2. The Nature of the antigen (this cover classical inactivated bacterial 

or viral vaccines)

3. Recombinant technologies (purified or designed subunit, protein-

based vaccines are used)



Routes of administration













Source: Vetcare.gr





Source: Zoetis (left), The fish site (right)

Different vaccination pistols



Automated systems









Advantages & Disadvantages of Injection vaccination 













Source: Pharmaq



Mistakes during vaccination













Source: Pharmaq













Source: Tziouvas & Varvarigos







Consequences of 

local reactions 

















Source: Pharmaq (left), The fish site (right)



Advantages & Disadvantages of immersion 













Advantages & Disadvantages of Oral vaccination 















Which method to use?

SIZE OF FISH

>1GR 

DURATION OF 
PROTECTION 

REQUIRED 

TYPE OF PATHOGEN COST OF VACCINE



The nature of the antigens











Recombinant- DNA based 

vaccine 









Video show

Steps in gene cloning

https://www.youtube.com/watch?v=cVKsVnE3rYU

• Escherichia coli strains are used as competent cells for production of antigen at the end 

of the fermentation cycle. 

• A classical example in fish vaccinology is the E. coli -based subunit vaccine against 

infectious pancreatic necrosis in Atlantic salmon.

• Recombinant vaccines have also been produced in Saccharomyces cerevisiae.

• Other vectors may also be used for production of recombinant vaccines, like silkworms, 

cabbageworms, plants and insect cells. 

• Plant-based vaccines are referred to as molecular farming where whole plants or plant 

cells/tissues are cultured in vitro for the production of recombinant proteins.

• There are currently no commercial vaccines in the market.

https://www.youtube.com/watch?v=cVKsVnE3rYU


Recombinant Fish Vaccines

















DNA vaccines

Source: Lorenzen & LaPatra



Adjuvants and how they work













Source: Øystein Evensen



Source: Pharmaq









To manufacture 100 g of vaccine: Adjuvant 70 g - Aqueous antigenic medium: 30 g

Source: Seppic





Parasitic in Sea 

bass



Parasitic in Sea 

bream



Fungus
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