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Table 1 : Results of safety test of Flexibacter columnaris bacterin.

Animal No. of tested Route and dose inocultated Results
Eel 16 1.0 ml f each IM gurvived
Eel 10 6.0 mi/ each in feed survived
Mouse 10 0.5 ml/each SC survived
Mouse 10 0.1t ml/each IM survived

Remarks : IM : Intramuscular
SC : Subcutaneous
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Table 2 : Results of safety test of E. tarda - A. hydrophila and Flexibacter

columnaris combined bacterin.

Animal No. of tested Route and dose inoculated Results
Eel 10 1.0 ml / each IM survived
Eel 10 6.0 ml/each in feed survived
Mouse 10 0.5 ml/each SC survuved
Mouse 10 0.1 ml/each IM survuved

Remarks : IM : Intramuscular

SC : Subcutaneous
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Table 3 : Results of efficacy test of F.columnaris bacterin challenge with
F. columnaris in mice.

Survival after challenge with different
Dose and route . .
Group concentration of organisms (%) LD., PI*
vaccinated
35x10° 10" 10° 10"
10" dilution 6/10 4/10 4/10
Experiment 10°¢8
0.5 ml IP* (60%) {40%) (40%) o0
1 1
- 7/10 4/10 3/10
Control 1078
(70%) (40%) (30%)

Remarks : challenge with 0.2 ml IP each mouse were performed
at 2 weeks after immunization.
IP : Intraperitoneal inoculation
PI**: protection index
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Table 4 : Results of efficacy test of E. farda «+ A. hydrophila and F. columnaris
combined bacterin challenge with E. farda in mice.

Survival after challenge with different
Group Dose and route concentration of organisms (%) LDy PI**
vaccinated
4x10 108 10° 10%°
10" dilution 6/10  5/10  3/10 oo
Experiment 10%
0.5 ml 1P* {60%) (50%) (30%) 10"
- 5/10 1710 0/10
Control 107°
(50%) (10%) (0% )

Remarks : As same as footnote of table 3.
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Table 5 : Results of efficacy test of E. tarda - A. hydrophila and F. columnaris
combined bacterin challenge with A. hydrophila in mice.

Survival after challenge with different
Dose and route . )
Croup concentration of organisms (%) LD PI+*
vaccinated .
2.5x107 10° 10° 10"
10" dilution 6/10 5/10 1/10
Experiment 10*"
0.5 ml IP* (60%) (50%) (10%)
101 T
- 4/10 1/10 1/10 i
Control 10°°
(40%) (10%)  (10%)

Remarks : As same as footnote of table 3.
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Table 6 : Results of efficacy test of E. tarda - A. hydrophila and F. columnaris
combined bacterin challenge with F. columnaris in mice.

Survival after challenge with different
Dose and route . .
Group concentration of organisms (%) LD. PI*
vaccinated
3.5x10° 108 10° 10"
10 dilution 7/10 5710 2710
Experiment 10%*
0.5 ml IP* (70%)  (50%)  (20%)
101 0
- 5/10 1/10 0/10
Control 1gt®
(50%)  {10%) (0%

Remarks : As same as footnote of table 3.
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Table 7 : Results of efficacy test of E. tarda - A. hydrophila and F. columnaris.
combined bacterin challenge with mixed suspension in mice.

Survival after challenge with different
Group Dose and route concentration of organisms (%) LD, PI#
vaccinated
3x107 10° 10° 10%
10" dilution 7/10 8/10 5710
Experiment 100
0.5 ml IP* (T0%)  (80%)  (50%) Lo
- 4/10 1/10 2/10
Control 107
(40%)  (10%)  {(20%)
Remarks : As same as footnote of table 3.
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Table 8 : Vicissitudes of agglutination antibody titer of eels inoculated with
inactivated Flexibacter columnaris bacterin.

2 weeks 4 weeks 6 weeks
Oral Intramuscular Oral Intramuscular Oral Intramuscular

1 640 640 160 320 640 640

2 640 640 320 640 2560 640

3 320 160 320 2560 640 640

4 160 5120 320 320 640 1280

5 160 160 320 640 2560 1280
6 160 160 640 640
7 640 160 1280 640
8 160 160 320 1280
9 640 640 640 320
10 160 160 640 320

GMT | 2986 342.97 422.2 597.1 1114.3 844.5

Remark : G.M.T. : Geometric Mean Titer
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Table 9 : Vicissitudes of agglutination antibody titer of eels inoculated by oral of inactivated

E. tarda A. hydrophila and F. columnaris combined bacterin.

2 weeks 4 weeks 6 weeks
A B C A B C A B C

1 640 10 <10 640 160 10 1280 <10 80

2 320 <10 20 1640 160 < 10 320 < 10 80

3 5120 20 10 640 160 80 320 10 40

4 2560 40 40 640 < 10 640 160 20 20

5 160 10 10 320 < 10 40 160 80 <10
6 160 10 10 160 < 10 40
7 2560 < 10 10 160 < 10 20
8 320 20 40 160 < 10 20
9 640 20 < 10 160 80 20
10 640 10 < 10 320 < 10 20

GMT. 685.9 141 41.1 278.6 28.3 32.5 320 174 34.8

Remarks : A : F. columparis FKC $iF
C: A hydrophila FKC #1858

G..M.T. : Geometric Mean Titer

B:E. tarda O 8
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Table 10 : Vicissitudes of agglutination antibody titer of eels inoculated by intramuscular of

inactivated E. tarda A. hydophila and F. columnaris combined bacterin.

2 weeks 4 weeks 6 weecks
A B C A B C A B C

1 1280 40 20 640 30 320 1280 160 80

2 1280 40 160 160 40 640 640 160 1280

3 640 <10 20 640 80 1280 640 320 5120

4 640 <10 80 640 80 1280 320 40 640

5 640 20 20 320 40 160 320 160 320
6 640 80 320 320 640 640
7 640 160 80 320 5120 320
8 320 <10 20 320 1280 80
9 320 80 80 320 640 320
10 640 <10 20 640 2560 320

GMT. 640 28.3 49 2 394 298.6 394 557.2 139.3 640

21

Remarks : A : F. columnaris FKC |5
C : A. hydrophila FREC /8
G..M.T. : Geometric Mean Titer
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Development of Edwardsiella tarda‘Aeromonas
hydrophila and Flexibacter columnaris
Combined Bacterin for Eels

H.J Ko,' Ching Chen,’* C.C.Lu,' J.S. Lai'
Nae Wei Guo,' I P.Chan' and S.N.Chen?

1. Taiwan Animal Health Research Institute. Tansui, Taipei, Taiwan.
2 Department of Zoology, National Taiwan University, Taipei, Taiwan.

SUMMARY  Edwardsiella tarda ( E. tarda ) ~ Aeromonas hydrophila ( A. hydrophila ) and
Flexibacter columnaris ( F. columnaris ) were cultured individually in brain heart infusion broth
at 30 °C for 18~ 20 hours respectively. After centrifugation and resuspension in medium, each
cultured bacterial suspension was adjusted to 4~ 5 X 10 '° CFU / ml. Subsequently, the three
suspensions were mixed together with equal volume. Then, 0.3 % formalin and 0.01 % thimersal
were added for inactivation and preservation respectively. Finally, 10 % volume of the Aluminum
hydroxide Gel -— Bentonite was added to form the combined bacterin.

No side reaction was observed from the safety test conducted by administration the
combined bacterin to 40 adult eels and 40 mice. The monovalent bacterin of F. columnaris tested
in mice, potency index of 10 "° was observed after challenge with strain as same as bacterin
strain. To test the potency of the combined bacterin, the mice were challenged with E. tarda, A.
hydrophila. F. columnaris and their combinations. The results potency indices were 10'° ~ 10 ~ 10'® and
10 > respectively. Which showed satisfactory immunization effect on mice.

On eels, the tests were either by intramuscular injection and or by oral administration with
feed to each group. The antibody titers can all be detected by using microplate agglutination test
at 2 ~ 4 and 6 weeks after immunization. The antibody titers for F. columnaris, bacterin alone
administered orally and intramuscularly were highest up to 1 : 2560 and 1 : 5120, respectively.
For the combined bacterin, the antibody titers against F. columnaris ~ E. tarda and A
hydrophila by oral immuniztion were highest up to 1 : 5120 ~ 1 : 160 and 1 : 640, respectively.
Whereas those obtained by intramuscular injection were 1 : 1280 ~ 1 : 5120 and 1 * 5120,
respectively.

Based on these experimental results, we concluded that the combined bacterin was
developed a good immue responses in immunized eels.

Key words: Eels, Edwardsiella tarda, Aeromonas hydrophila, Flexibacter columnaris,
Combination bacterin.
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