#IEEFE  Fish Pathology, 30 (4), 251-256, 1995. 12

ESADI FU YT IHEICHT 5 FRiREDRA

BAHPESES « 5 B 2 K Z B FES -
EP#%N@*" B e

(1995 % 6 B 28 %D

Vaccination Trials in the Japanese Flounder against Edwardsiellosis

Takayuki Mekuchi*!, Tomoyuki Kiyokawa*?, Kazumitsu Honda*’,
Toshihiro Nakai*® and Kiyokuni Muroga*®

*! Hiroshima Prefectural Fisheries Experiment Station, Ondo, Hiroshima 737-12, Japan
*2Shimane Prefectural Fish Farming Center, Nishinoshima, Shimane 684-02, Japan
*3 Faculty of Applied Biological Science, Hiroshima University,
Higashihiroshima 739, Japan

(Received June 28, 1995)

The Japanese flounder (Paralichthys olivaceus) were vaccinated with formalin-killed cells (FKC) of
Edwardsiella tarda by intramuscular injection, immersion and oral administration. Fish were also
immunized by injection with diluted extracellular products (ECP) and intracellular components (ICC) of
the bacterium, both of which were found lethal to flounder. As a result, mean serum agglutinating
antibody titers against FKC rose in all the immunized fish groups except those vaccinated by immersion
with FKC. When the immunized and control fish were challenged by injection and immersion with live
cells, death was delayed in most of the immunized groups. However, clear protection was not observed

in any group immunized either with FKC, ECP or ICC.
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Table 1. Experimental conditions: experimental method, water temperature and observation preiod after challenge

Station

Experiment

Water temperature Observation after

range (°C) challenge (day)

Shimane Prefectural Fish Immunization with FKC*
Farming Center Injection and immersion 21.4-23.8 ) 15
Oral administration 20.5-22.5 20
Hiroshima Prefectural Fisheries Immunization with FKC -
Experiment Station Injection and immersion 24.5-26.8 30
Challenge with ECP*?, ICC* 22.0-23.0 6
Immunization with ECP, ICC 23.624.4 14

*¥IFKC: Formalin-killed cells of E. tarda, ** ECP: Extracellular products of E. tarda, **ICC: Intraceliular components

of E. tarda.
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Table 2. Mortality in live cell challenge test in flounder immunized by injection with E. tarda (NUF251) FKC

Challenge . . Challenge dose  Mortality (%) %1 RPS* Time to 50%
method  Sration Fish  CRUMfshormf) (deadftested) O (%)  mortality (day)
Injection Shimane Immunized 2.3x10° 89(8 9 1 11 9
2.3X10* 90 ( 9/10) 10 10
2.3X10! 70 ( 7/10) 21 10
Control 2.3x10° 100 (19/19) 1 6
23X 102 100 (19/19) 1 7
23X 10 89 (16/18) 2 10
Hiroshima Immunized 5.9 10! T7( 114 1 79 —
5.9x10° 0 ( 0/15) 100 —
Control 5.9x 10! 33 ( 4/12) 3 —
5.9% 10° 47 ( 1/15) —
Immersion Shimane Immunized 5.7x10 100 ( 8/ 8) 2 0 9
Control 5.7%X107 100 (19/19) 1 7
Hiroshima Immunized 2.4X%107 67 (10/15) 9 25
2.4X10° 17 ( 2/12) 3 58 —
Control 2.4%107 73 (11/15) 17
2.4X10° 40 ( 6/15) —

*! Number of dead fish from which E. tarda was not re-isolated. This number was excluded in the calculations of
mortality. **RPS=Relative percent survival=(1—mortality in immunized group/mortality in control group) X 100%.
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Table 3. Mortality in live cell challenge test in flounder immunized by immersion with E. tarda (NUF251) FKC

Challenge . . Challenge dose ~ Mortality (%) %1 RPS*? Time to 50%
method ~ Station Fish  CFUMishor ml) (deadjtested) O (%)  mortality (day)
Injection Shimane Immunized 2.3x10° 100 (20/20) 0 6
2.3X10? 95 (19/20) 0 9
2.3% 10" 83 (15/18) 2 0 10
Control 2.3X10° 100 (20/20) = 7
2.3X10° 95 (18/19) 1 10
2.3%10! 79 (15/19) 1 12
Hiroshima  Immunized 5.9%10! 47 ( 7/15) 22 —
5.9x10° 13 ( 2/15) 0 —
Control 5.9x10! 60 ( 9/15) 23
5.9X10° 13 ( 2/15) —
Immersion  Shimane Immunized 5.7%107 100 (19/19) 1 0 7
Control 5.7x107 100 (20/20) . 7
Hiroshima Immunized 24X107 67 (10/15) 28 18
2.4X10° 31 ( 4/13) 2 34 —
control 2.4%107 93 (14/15) 10
24%10° 47 ( 7115) —

* Number of dead fish from which E. tarda was not re-isolated. This number was excluded in the calculations of

mortality. ¥ RPS~Relative percent survival.

Table 4. Mortality in live cell challenge test in flounder immunized by oral administration with E. tarda (NUF251)

FKC

Challenge . . Challenge dose ~ Mortality (%6) RPS* Time to 50%

method ~ Sration Fish  Crufishorml) (deaditested) O (%)  mortality (day)

Injection Shimane Immunized 8.ox10® 53 ( 8/15) 43 18
8.0X10? 27 ( 4/15) 71 —
8.0x 10! 7 ( 115) 0 —

Control 8.0X 10° 93 (14/15)
8.0X 10° 92 (12/13) 2
8.0X 10" 7 1/15)

Oral Shimane Immunized 8.0x10* 33 ( 5/15) 0 —
8.0x107 8 ( 1/13) 2 43 —
8.0x10° 7( 1/18) 1 12 —

Control 8.0 10* 31 ( 4/13) 3 —
8.0x 107 14 ( 2/14) 1 —
8.0X 10° 8 ( 1/13) 2 —

* Number of dead fish from which E. tarda was not re-isolated. This number was excluded in the calculations of

mortality. * RPS=Relative percent survival.
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Table 5. Mortality of flounder intramuscularly injected with diluted ECP*! or ICC*¥

Injection dose

Death after Injection

Mortality (%)

(dilution) 1 2 3 4 ‘s 6 (day) (dead/tested)
ECP x273 0 7 0 0 0 0 47 ( 7/15)
X274 0 3 0 1 0 0 27 ( 4/15)
X2 0 0 0o 0o 0 0 0 ( 0/15)
X2 0 0 0 o 0 0 0 ( 0/15)
X2 0 0 0 o 0 0 "0 ( 0/15)
1CcC X273 0 9 3 2 0 0 93 (14/15)
X274 1 0 1 1 0 0 87 (13/15)
X273 0 1 1 4 0 0 40 ( 6/15)
X276 0 1 0 1 0 0 13 ( 2/15)
x2-7 0 0 o 0 0 0 0 ( 0/14)
Control (PBS) 0 0 0 0 0 0 0 ( 0/15)

*IECP: Extracellular products of E. tarda NUF251 (25°C-96h culture). *?ICC: Intracellular components of E. tarda

NUF251 (25°C-96h culture).

Table 6. Mortality in live cell challenge test*! in flounder immunized with ECP, ICC and FKC of E. tarda (NUF251)

Immunogen Challenge dose Mortality (%) RPS*? Time to 50%
(CFU/fish) (dead tested) %) mortality (day)
ECP* 6.8 X 107 100 (15/15) 0 7
6.8% 10" 60 ( 9/15) 0 13
ICCH* 6.8X 107 87 (13/15) 13 7
6.8X 10! 60 ( 9/15) 0 13
FKC* 6.8 10? 87 (13/15) 13 8
6.8 10! 60 ( 9/15) 0 12
Control 6.8X 102 100 (15/15) 6
6.8%10" 67 (10/15) 10

*! Immunized fish were challenged by intramuscular injection, ** RPS: Relative percent survival, ** ECP: Extracellular
products (25°C-96h culture), *ICC: Intracellular components (25°C-96h culture), ** FKC: Formalin-killed cells.
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