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Table 1 : Results of antibody titers detection of eels

vaccinated with E. tarda and A. hydrophila
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combination bacterin by orally in laboratory.
Formalin Kilied Cell Sonicated Cell Control
Group
Antibody Titer Agains Antibody Titer Agains Antibody Titer Agains
Eel No. | E.tarda | A hydrophila | E.tarda | A. hydrophila | E.tarda | A. hydrophila
1 40 160 160 640 < 10 <10
2 320 160 160 320 <10 <10
s | om0 | oo A 20
6 160 320 320 1,280 <10 <10
7 20 1,280 <10 10
8 40 320 <10 <10
9 160 160
GM.T 179.6 226.3 93.3 592.6 <14.5 <17.3
Remarks :

I Bacterin with meal 8 ml/fish by
2. Tube agglutination test were
utination test represent the

tive responses.
3 G.M.T.=Geometric mean titer

Table. 2-A : Results of antibody titers detection of
phila combination bacterin by orally an

oral vaccinated daily continuous for 5 days.

used for antibody titer detection. The titers of aggl-
eciprocal of the highest serum dilution showing posi-

eels vaccinated with E. tarda and A. hydro-
d anal intubation in field.

Group Formalin Killed Cell Sonicated Cell Control
Route of
vaccination Oral Anus Oral Anus
Antibody Titer Against (1:X)
Eel No.
E ¢t A h E t A h E t A h E ¢ A h Et A h
1 10 40 20 1,280 160 80 320 640 10 20
2 320 160 80 5,120 320 160 160 320 10 40
3 320 320 80 5,120 80 20 320 640 10 20
4 20 640 320 1,280 80 320 640 640 10 10
5 320 160 160 1,280 320 80 320 640 10 20
6 40 320 40 160 | 320 320 640 5,120 10 10
7 160 640 320 2,560 80 160 1,280 5,120 10 20
8 10 20 160 5,120 40 160 320 5,120 10 10
9 160 160 80 5,120 160 40 320 320 10 20
10 320 640
G.M.T. 73.4 1728 |100.8 2,031.9 | 1372 108.9 768.3 2,2496 | 10 171
Remarks :

1. Bacterin with meal I ml/fish b

twice, on 10 days interval.
2. The antibody titers were performed at 3 weeks after finally vaccination

y orally for 2 weeks and anal intubating vaceination
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Table. 2-B : Results of antibody titers detection of eels vaccinated with E. tarda and A. hydro-
phila combination bacterin by orally and anal intubation in field.

Group Formalin Killed Cell Sonicated Cell Control
v ?c%til;?a t?cf n Oral Anus Oral Anus
Antibody Titer Against
Eel No.
E ¢t A h E. ¢t A h E t A h E. ¢ A h E.t A h

1 <10 320 160 1,280 | <10 80 20 640 20 40
2 <10 320 160 1,280 | <10 160 10 1,280 10 40
3 <10 1,280 10 2,660 | <10 160 10 640 10 20
4 <10 180 10 80 < 10 1,280 10 160 10 10
5 <10 160 320 5,120 20 640 320 5,120 <10 40
6 <10 80 10 640 10 160 40 640 | <10 40
7 <10 320 40 2,560 10 160 10 640 | <10 40
8 <10 160 10 2,660 10 640 10 640 | <10 40
9 <10 40 160 1,280 40 1,280 10 640 | <10 40
10 <10 40 | 640 640 | <10 160 10 80 | <10 10

G.M.T. <10 1715 | 566 11,1943 | <123 2986 | 174 5971 |<10.7 283

Remarks :

1. Bacterin with meal 1 ml/ffish by orally for 2 weeks and anal intubating
vaccination twice, on 10 days interval.

2 The antibody titers were performed at 6 weeks after finally vaccination.

Table 3. Results of efficacy test of E. tarda and A. hydrophila Formalin killed
whole cells combination bacterin in mice.

LD;, obtained after challenge with different pathogenic organisms
Group
E. tarda A. hydrophila E. tarda + A. hydrophila
Experiment 1x10%™ 1x105% 1x10%*
Control 1x10%* 1x10%* 1x10%*
Exp/ 1x10* 1x10** 1x10*¥
Cont. (2.5870) (219 (186)
Remarks :

Challenge with 0.2 ml of bacterial suspension IP each mouse were
performed at 2 weeks after immunization.
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Table 4. Results of efficacy test of E. tarda and A. hydrophila sonicated

combination bacterin in mice.

LD, obtained after challenge with different pathogenic organisms
Group
E. tarda A. hydrophila E. tarda + A. hydrophila
Experiment 1x10%* 1x10%% 1x10°"
Control 1x10°* 1x10% 1x10%"
Exp/ 1x10*" 1 %10 1x10*™
Cont. (912) (513)
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Development of Edwardsiella tarda with
Aeromonas hydrophila Combination Bacterin
and its Immunity by Orally in Eels.
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SUMMRY In this study, Edwardsiella tarda (E. tarda) and Aeromonas hydrophila (A. hydrophila) were
culbured in brain heart infusion agar plates at 30°C for 18 ~ 20 hours. The individual bacterial cells
wereharvested, washed with phosphate buffered saline (PBS), and followed by adjusting to 4~5 X 10'° CFU/
m! using for each bacteria. Subsequently equal volume of suspension of E. tarda and A. hydrophila was mixed.
The suspension was then divided in to two groups, the first group was inactivated using 0.3 % Formalin and
follower by addition of 0.01 % Thimerosal, as preservative. The second group of bacterial suspension was
sonicated and then the 0.3 % of Formalin and 0.01 % of Thimerosal were added. Subsequently, 10 % volume of
the Aluminum hydroxide gel-Bentonite was added into each suspension. These suspension were then used as
bacterins for the immunization of eel in laboratory and in field.

In laboratory the bacterin were orally inoculated in to two group of eels. Three weeks after
immunization, the serum titer against E. tarda and A. hydrophila of immunized eels were determined by tube
agglutination test, respectvely. The result showed that the antibody titer ranged from 1 : 40~ 1 : 640 was
obtained in group of eels vaccinated with formalin killed cell bacterin. In the group of eels vaccinated with
cells sonicated bacterin antibody titer in a range of 1 : 40~1 : 1,280 was obtained. The result also showed
that against A. hydrophila were higher than that against E. tarda. In the field trial, oral delivery of bacterin
by meal and anus intubating techniques were used, respectively. The antibody titer of eels were then analyzed
using the same methed as that in the group of eels in laboratory. The results showed that significant antibody
titers were detected in the vaccinated eels in field. Howerer, the antibody titers up to 1 : 5,120 of eels
vaccinated using anus intubation technique were higher than those obtained from the eels vaccinated by oral
administration, similar to the results obtained from laboratory, it was also showed that in field test the
antibody titers against A. hydrophila were higher than those against E. tarda. It was therefore concluded that
the specific antibody titer against E. tarda and A. hydrophila could be induced in the eel vaccinated with

combination bacterin by oral route.

Key words: Eel, Edwardsiella tarda, aeromonas hysrophile, Combination lacterin, Oral
immunity

*Corresponding  author
Reprinted from the COA Fisheries Series No. 46, Reports on Fish Disease Research (X IV) 1994,
Taiwan Provincial Research Institute for Animal Health. Taiwan, R.O.C.




