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Some eels Anguilla japonica, ranging from 16 to 23 g in their weight(average: 20g), were sampled
at the private eel farming company equipped with water recycling system, located at Kimhae city,
Kyungnam Province, Korea.

Three kinds of vaccine were prepared with Vibrio anguillarum (EPM-8406) isolated at National
Fisheries University in Korea for the immune response experiment against eels; those vaccines were
made by inactivating the strain with 0.3% formalin for 24 hrs at 25°C, heating for 3 mins or for 15
mins at 121°C, respectively.

The various optimal vaccination conditions for the control of vibriosis in the fish were investigated
based on the cultivation temperature, vaccination concentration and booster effect.

The maximum titer rapidly increased with higher temperature up to 23°C, but there were little
differences between 23°C and 28°C.

The formalin-killed vaccine showed good efficacy at the injection concentration of above 108 cells
per fish and little effect at the below 107 cells.

The booster effect on the vaccination showed good efficacy above twice-injections with little diffe-

rence between the numbers of injection.
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Harvest
Total count
Suspend in saline —0.39% formalin

[ |
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vaccine vaccine- | vaccine- J[

Fig.1. Scheme of preparation of the vaccine used.
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Fig.2. Effect of temperature on the production of
agglutinin titer against V. anguillarum.
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Table 1. Results of serum-agglutination test of Vibrio anguillarum on eels

i Result of serum
tl\ég:xéger of fish g:fgnht%%d)y Date of test -—agglutinatiorltl test

4 20 20, Dec. All negative
(16~23) 1984

5 21 24, Feb. All negative
(18~23) 1985

6 21 14, Mar. All negative
(17~23) 1985

Table 2. Viable cell challenge* of eels vaccinated at various water temperatures

Group Water Number of death Time to death for
temperature /tested fish number 20 days observation
10°C 5/5 3~5
15°C 2/5 4
Immunized** 18°C 0/4 0
3°C 0/5 0
28°C 0/5 0
Control*** 20°C 5/5 3~7

* Fish were injcted intramuscularly with viable 102 cells per fish tested a 10day after the vaccination,

The water temperature at challenge was 20°C.

** Injected with 108 cells of formalin-killed vaccine tested fish.
**% Injected with formalin-saline under the same schedule as the above.
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Table 3. Efficacy of the vaccine dosed at 5 concentrations for the control

G Dosmeof  amberofdemfiesed ol Tine to death for

(%>

105 cells 18/(20)** 90 3~9

108 cells 17/(19) g0 3~7

*Immunized 107 cells 14/(20) 70 5~9

108 cells *kkk] /(20) 5 4

10, cells 0/(20) 0

*##+Unvaccinated 17/20 85 3~9

control

* Fish were injected intramuscularly with formaline-killed vaccine.
x* Challenged fish were injected with 10% viable cells per tested fish a 10 day after vaccination.
*+x Injected with formalin-saline under the same schedule as the above.

wkxx V. anguillarum was not reisolated.
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Fig. 3. Effect of booster administration and it’'s
duration. Fish were injected intramuscularly
with viable 10% cells per fish tested a 30 day
after the vaccination.
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a——4& Twice « .

SURVIVAL RATE (%)
3
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Fig. 4. Effect of booster anministration and it’s

duration. Fish were injected intramuscularly
with viable 108 cells per fish tested a 45
day after the vaccination.
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Table 4. The effects of 3 kinds of Vibrio anguillarum vaccine on the survival rates of fish
challenged with 102 viable cells a 10 day after vaccination

Number of Survival rate Time to death
Group death/tested for 20 days
fish number (%) observation
Formalin-killed vaccine 0/20*% 100 —
121 °C~3 mins heated vaccine 16/20% 20 1~4
121 °C~15 mins heated vaccine 14/20* 30 2~3
Control** 19/20 5 2~4

* Fish were injected intramuscularly with vaccine dosage of 108 cells concentration.
** Injected with formalin-saline under the same schedule.

Table 5. The effects of 3 kinds of Vibrio anguillarum vaccine on the survival rates of
fish challenged with 102 viable cells a 10 day after vaccination

Number of Survival rate Time to death
Group death/fish for 20 days
tested number (%) observation
Formalin-killed vaccine 0/20% 100 . —
121° C-3 mins heated vaccine 3/20% 85 2~4
121° C-15 mins heated vaccine 6/20* 70 2~9
Control¥* 20/20 0 2~4

* Fish were injected intramuscularly with vaccine dosage of 10° cells concentration.
** Injected with formalin-saline under the same schedule as the above.
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