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INTRODUCTION1 Importance of tilapia and diseases, types of vaccines for aquaculture 
and overview of vaccination strategies.



FARMED TILAPIA PRODUCTION BY COUNTRY (2019)
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PRODUCTION  OF NILE TILAPIA IN THAILAND 
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DISEASES CAUSED BY STREPTOCOCCUS 
AGALACTIAE AND AEROMONAS VERONII
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TYPES OF VACCINES FOR AQUACULTURE
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OVERVIEW OF COMMERCIAL VACCINES FOR 
STREPTOCOCCUS AGALACTIAE VACCINES IN NILE 
TILAPIA AND VACCINATION METHODS
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OVERVIEW OF VACCINATION STRATEGIES AND 
ANTIGEN DELIVERY SYSTEMS FOR STREPTOCOCCUS 
AGALACTIAE VACCINES IN NILE TILAPIA 
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OBJECTIVES OF THE RESEARCH2



RESEARCH QUESTIONS
1. Can a soybean oil-based oral bivalent inactivated vaccine with

oral booster dose (OR+OR) stimulate IgM responses against
both S.agalactiae and A.veronii in Nile tilapia fingerlings ?

2. Can a bath immersion inactivated bivalent vaccine with oral
booster dose (IM+OR) stimulate IgM responses against both
S.agalactiae and A.veronii in Nile tilapia fingerlings?

3. Which one of the two methods (OR+OR or IM+OR) is better at
protecting fingerling Nile tilapia from S.agalactiae and A.veronii
infections?
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METHODS OF VACCINATION

Immersion + Oral booster 
(IMM+OR)

Nile tilapia (1.1±0.1 g) were
randomly assigned to 2 tanks
(150 fish / tank) and immunized
with immersion vaccine (day 1)
plus oral booster vaccine fed
daily (day 21 − 28)

Oral vaccine + Oral booster
(OR+OR)

Nile tilapia (1.1±0.1 g) were
randomly assigned to 2 tanks
(150 fish / tank) and immunized
with oral vaccine (day 1 − 7) fed
daily plus oral booster vaccine
(day 21 − 28).
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TIMELINE
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METHODOLOGY
Experimental fish and husbandry, preparation of vaccines, administration 
of vaccines, indirect elisa, challenge trials.
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KEY MEASUREMENTS

Two methods of vaccination for streptococcus infection and
motile aeromonas septicemia were evaluated in Nile tilapia
(Oreochromis niloticus) fingerlings for their effect on:

⬢ Disease specific antibody levels (IgM)

⬢ Survival rates upon artificial infection trials
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HUSBANDRY
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CULTURE OF BACTERIA 
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CULTURE OF BACTERIA (2)
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CULTURE OF BACTERIA (3)

18



PRODUCTION OF HEAT-KILLED VACCINE 
SOLUTION (HKV)
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VACCINATION
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VACCINATION: BATH IMMERSION
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VACCINATION: FOOD PELLETS

22



PREPARATION OF SAMPLES
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INDIRECT ELISA ASSAY FOR ANTIGEN-SPECIFIC 
IgM LEVELS
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STRONG ACID

HEAT INACTIVATED BACTERIA COATING

PRIMARY ANTIBODY (FISH SERUM)

S.Agalactiae or A.veronii killed whole cells are 
adsorbed to the PVC microplate wells.

The primary antibody (IgM) is contained in the 
serum  from the head or the gut of the fish.

The secondary antibody is produced in a mice 
and is able to bind to tilapia IgM (first antibody).
The third antibody is fused with the enzyme 
horseradish peroxidase (HRP) and binds to the 
secondary antibody. 
The TMB added to the wells and is a substrate of 
HRP and creates a yellow  upon oxydation.

Stop the enzymatic reaction

SECONDARY ANTIBODY 
(MOUSE ANTI-TILAPIA IGM)

THIRD ANTIBODY
GOAT ANTI-MOUSE HRP

TMB (CHROMATIC
AGENT)



DETERMINATION OF THE OPTIMAL SAMPLE 
DILUTIONS 
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DETERMINATION OF THE OPTIMAL SAMPLE 
DILUTIONS (2) 
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EXAMPLE OF INDIRECT ELISA 



CHALLENGE TRIALS 
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HOUSING FOR THE CHALLENGE TRIALS
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EXPERIMENTAL RESULTS
Results of infection challenge trials for survival,
indirect Elisa for specific antibodies.
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CHALLENGE TRIAL 1 : IMMERSION WITH 
STREPTOCOCCUS AGALACTIAE

31

87 % survival with immersion – oral 

vaccination against Sa

48 % survival with oral – oral 

vaccination against Sa



CHALLENGE TRIAL 2 : IMMERSION WITH 
AEROMONAS VERONII
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87.5 % survival with immersion – oral 

vaccination against Av

0 % survival with oral – oral 

vaccination against Av



ANTIGEN-SPECIFIC IGM IN THE HEAD OF 
NILE TILAPIA FINGERLINGS
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ANTIGEN-SPECIFIC IGM IN THE GUT OF 
NILE TILAPIA FINGERLINGS
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CONCLUSIONS5
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⬢ Oral bivalent inactivated vaccine with booster dose
(OR+OR) stimulates specific IgM against both
S.agalactiae and A.veronii.

⬢ Bath immersion inactivated bivalent vaccine with oral
booster dose (IM+OR) stimulates specific IgM against
both S.agalactiae and A.veronii.

⬢ Only IM+OR is effective at protecting fingerling Nile
tilapia from S.agalactiae and A.veronii infections.

>> Recommendation: IM+OR bivalent vaccine is a simple,
inexpensive, yet effective immunization of fingerlings in
small to medium scale farms and nurseries.
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THANK YOU FOR 
YOUR ATTENTION

Any questions?
You can find me at:
⬢ Quentin.Andres@ait.asia


