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Abstract

ired t 。 induce

treated eel.

3. Single exposure to the bacterin

observed in triple exposure.

Effective immunization could be induced in 6 g elvers, and the protection lasted

was effective. However, better response was

4.
for 10 weeks at room temperature.

Introduction

Edwardsiella anguil/imort 份ra is the pathogen of edwardsiellosisCl3>. Intraperitoneal Injection

of the formalin-killed pathogen can confer immunity to the eel ag

recipient reveals high agglutinating antibodies in its serum. Both humoral and cellular im-

munities are significantly increased in the immunized eel(1S>.

morti/era has strong antigenicity.

Immunization of the eel is applicable

Ie The

It is suggested that E. anguilli-

through an immersion in the

gen suspension. However, some conditions, such as numbers of booster, the

the bacterin, the immersing time, and the body size of the eel remain to be clarified.

This study is aimed to find out the 01

munization of eels.

formalin-killed pa tho-

concentration of

It the for applying

即laterials and 加lethods

Bacterin preparation

The pathogenecity of E. anguillimort 仰 ra from 110 strains was ana lysed by the lethal doseso

(LDso) to the eel (A. japonica). The strain 31 u which has the
cells/mt) was picked out as tt
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in our laboratoryO ﹒九 Before vaccination of eel, 0.15% bentonite was added to the bacterin as

the adjuvant 刊的 and the pH value was adjusted to 7.3.

Fish Stock

Healthy eels obtained from Fu-So Eel Farm were held in 0.8 X 1.9 X 3.9 m aquaria continu-

ously supplied with underground water. The fish density was kept below 4.5 kg per aquarium.

Prior to the experiment, eels Wf
� ---

←-一一 - --rr 一- ---
15 minutes'2) and then methylene blue 1 ppm for 24 hours 但 ". Fi

:re

sh were
hours before vaccination.

Vactination

The bacterin

Bottles of cold bacterin were placed in the aquaria to bring

was shaken well and aerated during the process of immersion.

All the experimental eels

D to the

0.98 kg fish per liter of bacterin.

water temperature.

The density was

were divided into groups as follows:

a. Safety test

In order to realize the safety of the bacterin, the cumulated mortality rates of the vaccinate

and control were followed for one month after the immersion. This test was carried out both
in laborato η and field. The differences in mortality were ana lysed by Chi-square test.

b. Concentration effect

Eels were immersed in the different concentrations of bacterin for 3 IIlinutes. The con.
centration varied from 5.84X 108 to 5.84X 105 cells/ml prepa 臼d by ten fold serial dilution with

clean underground water. The same procedure was repeated 13 days later.

The optimal concentration of the bacterin determined was used in the coming (c).
明) and

(e) items.

c. Time effect

Three groups of eels were immersed in the bacterin for 20 seconds, 1 minute or 3 minutes.

respecti vely. A booster treatment was given 13 days later.

d. Booster effect

Three groups of eels were immersed in the bacterin for 3 minutes. had single

The interval between two immer-

One ex ﹒

posure, the other had two and three exposures, respectively.

sions was 13 days apart.

e. Body weight effect

Two groups of eels were divided by the limit of body weight about 6 g (2.03-6.76 g, 6.44-

Each group was immersed in the bacterin for 3 minutes. A booster immersion was13.65 g).

given in an interval of 13 days.

t. Challenge

The degree of protection of immunized eels a....pan--z
‘anmoba virulent Edwardsiella infection was

group

(R. P. S.) were of
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Results and Discussion

Adjuvant effect

Bentonite was selected as adjuvant in this study. Eels were immunized In the bacterin

emulsified with 0.15% bentonite. The final pH value of the bacterin was adjusted to 7.3. The

property of bentonite to form gels is very much pronounced above pH 7 叫“ . Meanwhile,

stress placed on the fish would be less when eels were immersed in the bacterin with the same

pH value as that of sera. It had been shown that bentonite could tDcrease the resistance

of eels against arti ficial infection in 。 ur preliminary expenments. A similar tendency is

revealed in the result 。 f Gould. In 1978, Gould reported that Vibrio anguillarum bacterin

with bentonite stimulated the production of higher agglutinating antibody titers in salmons

than bacterin without bentonite(lO). Although it was premature to relate antibody titers to the

degree of protection, there was no doubt that bentonite had some adjuvant effect and enhanced

the immune response of eels.

Safety test

The results of safety test were shown in Table 1. Whether the test was 個 rried out in the

laboratory or in the field, the differences in loss rates between vaccinates and controls were not

statistically significant according to Chi-square analysis. Therefore, the bacterin should be safe

to tbe eels free from adverse effect.

Table 1. Safety test of Edwardsiella bacterin conducted on eel (Anguilla japo 忱的

AM戶u..,..FLW

uad--

noc Vaccinates Controls

N Loss % N Loss %
X'.

Lab. 60 1.67 60 1.67 o
Field 820" 16 1.95 937 15 1.60 0.3097176

816." 41 5.02 1136 57 5.02 0.0 ∞0475

.
X' <r (n= 1, p=0.05)=3.841, statistically not significant... 90 Individuals per kg.

... 230 Individuals per kg.

Concentration effect

The immunity of eels was induced with an immersion in the bacterin with concentrations.
varied from 108 to 107 cells/ml, a better response was obtained in the former (Table 2). And

the bacterin was discarded after 3 consecutive usages. In comparison to the V. anguillarum

bacterin which concentration IS 5 X 108 cells/ml, a dilution as much as 10-2 is efficacious

wi thout significant loss of potency( 111. Moreover, the V. anguillarum bacterin can be repeatedly

used for 15 immersions and shows almost complete protection. Therefore, further research on

the formulation of Edwardsiella bacterin to improve the efficacy and potency was needed.
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Table 2. Concentration effect of Edwardsiella bacterin conducted on eel (Anguilla japonica)

Concentration
(cells/ml)

Control 49 41
10S 29 26
106 35 29
107 46 27
108 64 34

No. of Fish No. of Loss % X2

83.7
89.7
82.9
58.7
53.1

0.5381097
0.0097959
7.2763537*

11.603487*

* r >X2 (n = I, p=0.05)=3.841, statistically significant.

Time effect

The effective immunity was provoked only by immersing the eels in Edwardsiella

minutes (Table 3). However, the immunity is also induced in

chanos) fingerlings which immersion-vaccinated in V. anguillarum

in the trouts which in Ent

bacterin

for 3 (Chanos

bacterin for 20 seconds, and

(personal communication,

It was observed that the eel secreted more mucus than the milkfish and trout while in

the milkfish

enc Redmouth Bacterin for

1980).

bacterin. In 1965 Adam demonstrated that in the intestine of the hagfish (Myxine

which acted as a barrier for foreign substances such

prevented the entrance of external

failure

glutinosa)

there existed a peritrophic

antigens produced

stimuli t1>. This

membrane as

antigenic

fish < ‘》﹒

can

by microorganisms and thus

foraccount

toxins and

the Whether the barrier existed In

partial

eel skin

the of oral immunization In

question.

angui/limorti[era was proven to be antigenic to tl

actual antigen dose th3t the fish received by the immersion was difficult to evaluate. Being an

active process 間 , the uptake of antigen was limited by the length of time that fish could tolerate

in the high concentrated bact

was still a In addition E.
Ie eels bv

may influence the

time-dose-response curves for the production cs>. Therefore, the system which delivered enough

dose of antigen into fish within a short time needs to be clarified.

enn. uptake

Table 3. Time effect of Edwardsiella bacterin conducted on eel (Anguilla japonica)

Immersion
Time

No. of Fish No. of Loss 9 石 X2

Control

20 Sec

1 min

3min

nuJA
斗
司

iA
硨-

A
且
可
A
峙

,
、

Jro l3444443

83.7

97.7

77 .2
53.1

5.2383879
0.6965525

11.603487*

* X2>X2 (ri= 1, p=0.05)=3.841, statistically significant.

Booster effect

Booster effect of the bacterin conducted on eel was illustrated in Table 4.
of eels was developed by exposure to the bacterin.

The immunity

And better response could be

the treated fish

a single

reached by triple exposure. Multiple exposure could impose greater stress on

and increase the labor of the fish farmer.s. Sev eral vertebrates demonstrate
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that stress may lead to a depressed cellular or humoral 1m 口mne "c"O1,16,10,11Jresponse"" .v,
'V"". Stress-

induced ImmunosuppreSSIOn results from the activation of the hypothalamic ﹒ pituitary-ad renal

system and the increase of the plasma corticosteroids(
的 . Consistent 旬 , rainbow trout fingerlings

(Sa/mo gab 吋'neri) with rough handling and severe confinement, tl

in plasma cortisol<S). In addition, the recovery period of the rainbow trout and chinook salmon

(Oncorhynchus tshawytscha) lasts for approximately one week after the stress(S,11J.

ment the booster was given at an interval of 13 days.

rmittent

ere

In our experi-

This meant that eel was under a pro-

Table 4. Booster effect of Edwardsiella bacterin conducted on eel (Anguilla japonica)

No. of
Immersions

No. of Fish No. of Loss % x�

Control
Once
Twice
Thrice

ny'IA

且

Tn
υ

A
峙

A
且
可
正

UA
『

,irOA

峙
。
。-4231

83.7
63.4
53.1
45.0

4.8155816*
11.603487*
14.740054*

. r>r (n=I, p=0.05)=3.841, statistically significant.

Body weight effect

as demonstrated to be related to their

latlon

Id

。nse

Table 5. The relationship between body weight and immunity of eel (Anguilla
japonica) immunized with Edwardsie/la bacterin

Challenge at*
(Days) 2.03-6.76 g

R.P.S.

6.44-13.65 g

nycJ

司

4hy

句
』

24557

- 25.4
- 18.1
-415.1

- 1.5
24.2

5.83
34.7
73.1
75.9
44.7

. Challenge dose in organisms per ml
room temperatures.

E. anguil/imortifera (strain No.3 Kl): 4. 。一 4.7 X 10' at
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Fig. 1. Challenge results of eel (A. japonica) vaccinated with

E. anguillimortifera bacterin.

The immune response of fish is also temperature-dependentCs.B>.

protection occurred when eels were immersion-vaccinated from 29 �C to 33 �C.
In this study

yyv..,a-oatnFu--...hms.I.-1.E..w

a

訂
sp'..u。ny---

:terin was needed.

son during

中 文 摘 要

1. 疫苗濃度每毫升 lOB 細胞有最佳之免疫敷果。
2. 饅魚漫泡疫苗 3 分鐘始有免疫教果。
3. 鰻魚浸泡疫苗 1 次以上師有兔疫敷果 , 而以 3 次之故果最佳。
4. 體重 6 克以上之鰻魚浸泡疫苗始有免疫反應 ,

於室溫下可維持 10 星期。
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