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Edwardsiella tarda (E. tarda) k Aeromonas hydrophila (A. hydrophila) 5> BB
Brain Heart Infusion Agar 38 & - 1Y 30°Ci%# 18-20 /\¥{& L Phosphate Buffered
Saline (PBS) 8§ £ THE - Wi —EHRARHLRERS S 45%10"° CFU/mI - &
BRSERSBTE - —LL 0.3% BEMTIELRE KA 0.01% Thimerosal f555
Bl - B—%LEEHBHEEZERI 0.3% BEIREK 0.01% Thimerosal » RER4H
B¥ERIN 1/10 &2 Aluminum Hydroxide Gel-Bentonite R &4c8] » N~ TR SHEN -

PR _HEESE - 2RAERRELURSERHFORAR - REBAKRKN - FH
HEEHE L - AR E. tarda & A. hydrophila Z fR3(E, B PIE 101,280 -
{1 A. hydrophila 7 Fi{k{EEEET E. tarda & -

EEFRERR - SRORRIE -5 - REERRN - FEERARE 5
M-ERRARBEEYAELRY LIS EGORECABESS  BES
1:5,120 » Wi A. hydrophila Z RS BIE#IT £ .tarda R - SNERE Z FARBHEEM -
HERREOSAUEEERFRERENERSEY IRB G EARREZRER
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B B ER  » B R RN FAEERIES (Kuge et al., 1992 ; 55
F 0 1986 > FKE| - 1986) - HEAIEAMCBERELEERE IR EFRREZBRE
& EBRAECEE  WURFRBEZAEEIRE—KRBE - (Aokiet al, 1989 » K%
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BE 1% - AR - RS - BER - B - a2 - mER - HEB

(BER5F > 1986) - fEB % RREEMMAE » Salati ef al., (1983, 1984) HERIFH
FERS FYE &S Crude LPS b2 Polysaccharide - Salati 5z Kusuda (1985, 1986) X2k
Crude LPS &iF - (BENRBESHEIIUARE Lipid A Z2HEERRS © HEEERERE
HEFEBRERAEECRERBRERS - KR (1977) €& Etarda ik A.
hydrophila B EMITH S RIES < SA R HEs RSB - WS ARSHE
EAEAORREREGIL RS RIEEE 2 HEREWT -

1 &tk : Edwardsiella tarda £ F-1 &k - Aeromonas hydrophila £+ 1k
F o

2 - AL  SS Agar, BHI Broth, BHI Agar & -
3 e m R/ NE B BAREL 200~250 A% 0 /NEHERE 13~15 A% -
4 B2 5% E. tarda K A. hydrophila 53 BI¥5E Y Brain heart infusion
Agar BEEZS RIS EAE 30°C THE#18-20/NF 4k » DA PBS #EBEE T5£
B RYEEEFRIR E.tarda K A.hydrophila %8 4~5%10" CFU/mI &%
BESH® 2B - —#HLL 03% iBBEMAEAEERAEM 0.01%
Thimerosal SRR - S—H5LLUE & HRFEE KRR 0.3% @Rt
% 0.01% Thimerosal > RE LA EFHWB LI 110 & Aluminum
Hydroxide Gel-Bentonite JE&ER » BUR —TIRAHEHE -
5~ JiteHE AR B4iE
a) E. tarda fiiJf ¢ SEAME 121°C 1 N ZAEHWBE AR ( O #t
) » FUREES 5x10" CFU/mI -
b) A. hydrophila HiJR : {F RREMATEML, HBERS 5Xx10" CFU/mI
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FEREERERHER S HRENBA DR

1~ EER S FEIRA SRR AR 8 ml AL REVEHER MRS
AR - LUEREE CRRREA  SR—K 0 BEEE 0 B—EAR
I SYMELS » AR R I B I L

2 NUEMRRE | SRCEAR  —EESENOE - B ERIE B
BHEARA < RSN ORI EESSRL 1 ml 5 SERETE - E
PILRERRHE =X - SXER 1 ml > BIFH10X -

3 BUNS B (PR BB SR I © M ARB RIS PBS 10
FEATR » CEBHERE NI BSE 0.5 Ml SIEREEASTILLE tarda A
hydrophila » =% % R & B{FRERE - HE—E » TREIIEE -
RIS AL (R T7E -

] #

— FRE BRI A

—RRAE S A EEEAER Bentonite BRI » WHBEHTE LEERES
R - SRS  UENEZ SR AR - R 8 ml EEER - it
BREHE=E » RISBOE - DASREREENRET Etarda B Ahydrophia
A RSATE SR S EA IR 179.6 2263 - EHHAEMR
1 93.3 % 5926 - TUMFHAAABIS < 14.5 & < 17.3 « HARBRAREEH » DR THES
BUFZ RIETUBE - 5 A hydrophila 22 FiH7E4L#: E.tarda S - (340 Table 1)

= WM LAEEIRHR RS

EHMRERET > BEANELEERET RIS ENB AR —
BERESHEADR  S—ERIIRANGEE  siEUER 1 ml ZREEHE » BEERHS -
5 HETE - READER 1 ml ZEIEEIFIHEAREXR - SRMRE 10 X » BE
 RER=ERER - FEURERENEAREAREE SR » 8405 Efarda &
A.hydrophila Z Jif8{H » R BEMTELEHETREEE Y  IRTEEEL
BMAPHEROBRARGEE CRATIHERS - (FFHRHEL Table 2-A K Table
2-B F7R) -
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TN EEXEERE®RTE » 2510, E.tarda » A.hydrophila 5 X — & B S5 EK
KB ER  BABEREMTNIELE HENIR = EER R R EER - IKF2 518 Log
10%41(2.570) » 102%(219) & 1027 (186) - TS H BRI Log 102% (912) » 102%(115)
K 10%7' (513) - BURMIBTE - 5£40 Table 3 J Table 4 FoRpmi -

Table 1 : Results of antibody titers detection of eels vaccinated with E. farda and A.
hydrophila combination bacterin by orally in laboratory. .

e

Group Formalin Killed Cell Sonicated Cell Control
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
3 80 160 40 320 20 40
4 640 320 80 1,280 10 20
5 320 320 40 1,280 10 <10
6 160 320 320 1,280 <10 10
7 80 1,280 <10 <10
8 40 320 <10 <10
9 160 160
GMT. 179.6 2263 933 502.6 <145 <173
Remarks : :
1. Bacterin with meal 8 miffish by oral vaccinated daily continuous for 5 days.
2. Tube agglutination test were used for antibody titer. detection. The titers of
agglutination test represent the reciprocal of the highest serum dilution showing
5 positive responses.

G.M.T. = Geometric mean titer.
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Table 2-A : Results of antibody titers detection of eels vaccinated with E. tarda and A.

hydrophila combination bacterin by orally and anal intubation in field.

- |
Group . Formalin Killed Cell Sonicated Cell Control
Route of Oral Anus Oral Anus
vaccination
Eel Antibody Titer Against
No. E. t A h Et A h E. t A h E t A.h E. t 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 < S L 320 . 640
7653 2,249.6

Remarks :
1. Bacterin with meal 1 mi/fish by orally for 2 weeks and anal intubating vaccination twice,
on 10 days interval.

2. The antibody titers were performed at 3 weeks after finally vaccination.



B - AR - RS - BIRR - BRI - AR - BER - BSE

Table 2-B : Results of antibody titers detection of eels vaccinated with E. tarda and A.

hydrophila combination bacterin by orally and anal intubation in field.

Group Formalin Killed Cell Sonicated Cell ‘ Control
Route of Oral Anus Oral Anus
vaccination ‘

Eel Antibody Titer Against .

No.' | Et | Ah | Et | An | Et | an | Et | an | Et | An
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 1280 | 10 | 2560 | <10 | 160 10 640 10 20
4 <10 160 10 80 <10 | 1,280 | - 10 160 10 10
5 <10 160 | 320 | 5120 | 20 640 | 320 | 5120 | <10 | 40
6 <10 80 10 640 10 160 40 640 | <10 | 40
7 <10 320 4 | 2560 | 10 160 10 640 | <10 | 40
8 <10 160 10 | 2560 | 10 640 10 690 | <10 | 40
9 <10 40 160 | 1280 | 40 [ 1280 | 10 640 | <10 | 40
10 <10 40 640 | 640 | <10 | 160 10 80 | <10 | 10

Remarks : ; .
1. Bacterin with meal 1 ml/fish 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.
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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%7 1X10%% 1 108
Control 1X10%% 1X10%% 1X 108
EV 1X10% 1X10%% 1X10%%
Cont. (2.570) (219) (186)
Remarks:

Challenge with 0.2 ml of bacterial suspension IP each mouse were performed at
2 weeks after immunization.

Table 4 : Results of efficacy test of E. tarda and A. hydrophila sonicated combination

bacterin in mice.

ﬂﬂer challenge with different pathogenic organisms
Group E. tarda A. hydrophila E. tarda + A. hydrophila
Experiment 11099 1X108%% 1X10%%
Control S1X10%¢ 0 1X10%% . 1X108%
Exp, 1x 102 1X102% 1%1027!
Cont. (912) (115) (513)
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BRF S ~ PG - (1986) : E*T R ?EBEJ:ZJ@H% EVBMERSRE L ERRE R
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anguillimortiferum & Aeromonas hydrophlla }"‘ }jﬂ‘ Zﬁﬁ RIE - EW/KEZ2ET] 6-1,
55-72 -
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Development of Edwardsiella tarda with
Aeromonas hydrophila Combination Bacterin and

its Immunity by Orally in Eels.

Ching. Chen' HJ.K'O' T.Z.Lu' CC.Lu':
JS.Lai' LP.Chan' CM. Shau? S.N.Chen’

1. Taiwan Provincial Research Institute for Animal Health.
2. Taishi Branch, Taiwan Fisheries Research Institute.
3. Department of Zoology, National Taiwan University.

In this study, Fdwardsiella tarda (E. tarda) and Aeromonas hydrophila (A. hydrophila ) were
cultured in brain heart infusion agar plates at 30°C for 18-20 hours. The individual bacterial cells
were harvested, washed with phosphate buffered saline(PBS), and followed by adjusting to
4-5x10" CFU/ml 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 followed 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. hydrophzla 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 antibody titer against 4. 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 method as that in the group of eels in laboratory. The results showed that
significant antibody titers were detected in the vaccinated eels in field. However, 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.



