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Efficacy of Bath-vaccination against Bacterial Hemorrhagic
Ascites in Ayu, Plecoglossus altivelis

Koji Ninomiya and Michitaka Yamamoto

To develop the vaccine against Bacterial Hemorrhagic Ascites(BHA) caused by
Pseudomonas plecoglossicida in cultured Ayu, Plecoglossus altivelis, efficacy of
experimental bath vaccination was investigated. The artificial challenge with
virulent P. plecoglossicida was carried out after bath vaccination. The level of
protection was determined by the survival of fish after challenge.

Regularly high protection was not observed in fish immunized by bath
vaccination with 100 times diluted vaccine for 10-15 min, that correspond to
administration method of a commercial vibrio vaccine.

Similarly, high protection was not observed regularly in fish immunized by
bath vaccination with 1000 times diluted vaccine for 24h(prolonged immersion),
which was expected in better protection than the above method.

In fish immunized by bath vaccination both with 100 times diluted vaccine for
10-15 min and with 1000 times diluted vaccine for 24h, the relative percent
survival(RPS) value has decreased 4-6 weeks after vaccination. This suggests
that the retention period of protection is short.

The RPS value of one time administration of bath vaccination has decreased 4-
6 weeks after vaccination. However, when vaccines were administered two
times, the RPS had not decreased. This result suggests that effect of booster ap-

pear.
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#1-1 T/FURBOERER (HR1~4)
Table 1-1. Condition of the experiment(Test1~4)

#1-2 UIFURBORBES (MR5~8)
Table 1-2. Condition of the experiment (Test5~8)

ltem Test 1 Test 2 Test 3 Test 4 [tem Test 5 Test 6 Test 7 Test 8
Weight of Fish (g) 7.1 3.9 5.1 5.1 ¥eight of Fish (g) 11.6 15.7 26.9 3.0
Number of fish (fish) 80 430 120 200 Number of fish (fish) 110 60 50 213—-230
Vaccination(dilution 100,10 min  -100,10 min  -100,15 min  -100,10 min Yaccination(dilution -100,10 min 100,10 min  +100,10 min  -100, 10 min
times of vaccine, immer-  -1000,10 min +100,15 min* times of vaccine, immer- <1000, 24 hrs 1000, 24 hrs
sion time) 10000, 10 <1000, 24 hrs sion time) 10000, 24

nin hrs
Temp. at vaccination time 18.0 19.4 18.7(15 min) 19.3 Temp.at vaccination time 20.2(10 min) 19.3 19.9 19.6(10 min)
() 16.2-18.6(24 ) 20.3-21.3(24 19.6-20. 4(24
hrs) hrs) . hrs)
Days from vaccination to 14 16 21,30, 44 15,29, 44 Days from vaccination to 15, 30 13 13 21
challenge (d) challenge (d)
Dose (CFU/[ish) 7.8%x10' (15 1.3x10* 2.8x10° 7.8%x10°
Dose (CFU/fish) 2.4%10° 3.2X10°  2.0Xx10%(21  1.9x10%(15 day)
day) day) 2.4X10% (30
1.9X10%(30  8.1X10'(29 day)
day) day)
8.1X10' (44  2.5X10%(44 Period of challenge 12(15 day) 8 10 14
day) day) test(d) 11(30 day)
Period of challenge 14 11 14(21 day) 1415 day)
test (d) 14(30 day) 12(29 day) 3
1244 day)  14(44 day) BRBREZFABR1 15 70EA1313%x08%x05nD T
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R2-1 RREDTIOECEBIVEHE (HB1~4)
Tabie 2-1. Mortality and relative percent survival (RPS) values in Ayu after
chal lenges (Test1-4)

#£2-! KREOTINERLRBLVANE (HBR5~8)
Table 2-2. Mortality and relative percent survival (RPS) values in Ayu after
challenges (Test5-8)

Condi tiens Number Mortali- Mortal.  RPS(%) Fisher's Conditions Number Mortali- Mortal. RPS(%) Fisher's
of used ty(fish) rate(®) exact of used ty(fish) rate(¥) exact
fish probabili- fish probabili-
(fish) ty test (fish) ty test
(Test 1) (Test 5 : Challenge of 15 day)
Cont. 26 15 57.7 - - Cont. 24 12 50.0 - -
100 times dilutions-10 min 20 2 10.0 82.7 0.001 100 times dilutions-10 min 25 8 32.0 36.0 0. 161
1000 times dilutions-10 min 26 6 23.1 60.0 0.012 1000 times ditutions-24 hrs 21 2 9.5 81.0 0.004
10000 times dilutions-10 min 27 7 25.9 55.1 0.019 10000 times dilutions-24 hrs 23 12 52.2 8.0 -
(Test 5 : Challenge of 30 day)
(Test 2) Cont. 24 18 75.0 - -
Cont. 21 15 7.4 - - 100 times dilutions-10 min 23 16 . 7.2 0.464
100 times dilutions-10 min 20 15 75.0 0.0 - 1000 times dilutions-24 hrs 25 12 48.0 36.0 0.050
(Test 3 : Challenge of 21 day) (Test 6)
Cont. 24 15 62.5 - - Cont. 25 20 80.0 - =
100 times dilutions-15 min 2 10 41.17 33.3 0.124 100 times dilutions-10 min 25 13 52.0 35.0 0.036
100 times dilutions-15 min® 22 8 36.4 41.8 0.070
1000 times dilutions-24 hrs 25 11 44.0 29.6 0.157 (Test 7)
(Test 3 : Challenge of 30 day) Cont. 24 17 70.8 - -
Cont. 23 17 73.9 - - 100 times dilutions-10 min 22 14 63.6 10.2 0.419
100 times dilutions-15 min 23 9 39.1 47.1 0.018
100 times dilutions-15 min* 22 11 50.0 32.4 0.089 (Test 8)
1000 times dilutions:24 hrs 22 1 50.0 32.4 0.089 Cont. 26 22 84.6 - -
(Test 3 : Challenge of 44 day) 100 times dilutions-10 min 28 11 39.3 53.6 <0.001
Cont. 21 17 81.0 - = 1000 times ditutions-24 hrs 27 14 51.9 38.7 0.012
100 times dilutions-15 min 24 15 62.5 22.8 0.151
100 times dilutions+i5 min® 22 9 40.9 49.5 0.009
1000 times diiutions-24 hrs 18 13 22 10.8 0.395 e BT F EBOAREIL. 100K - 1550H -
ézijm : Challenge of 15 day) s " o ~ ~ 1 @#—@33_3%‘ loo%%m . 155}'"5 . 2 E#—@
100 times dilutions-10 min 25 8 32.0 61.9 <0.001 e
(Test 4 : Challenge of 29 day) 41-8%\ looofgﬁm * 24ﬁﬁ - 1 lﬂ]ﬁ—czg-G%k & 2
Cont. 24 20 83.3 - - .
100 times dilutions-10 min 2 13 5.2 35.0 0.030 o F7-. FisherDHERRIEEICLEZE, ThE
(Test 4 : Challenge of 44 day)
Cont. 25 21 84.0 - - = ~ -
100 times dilutions-10 min 25 17 68.¢ 19.0 0.160 n P 0'124‘ 0'070\ 0'1:)7 a & G f._o

% : Vaccine was administered two times at 16 day intervals by the same method.
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Condition of bath vaccination
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*  HRBET I F O BTCHEEEAY (P<005)
Figl Effect of bath vaccination against Bacterial
Hemorrhagic Ascites(BHA) in Ayu.
(Challenge were performed at 2-3 weeks after
vaccination.)
% : significant difference (P<0.05) between
control fish and vaccinated fish
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Fig2 Retentivity of effect in the bath vaccination against
BHA in Ayu.
% : significant difference (P<0.05) between control fish
and vaccinated fish
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Fig3 Effect of additional immunity in bath vaccination
against BHA in Ayu.
% : significant difference (P<0.05) between control fish
and vaccinated fish
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