The Journal of Shimonoseki University of Fisheries 32 (1+2)33-—-39(1884)

T RS & N7z Vibrio anguillarum
DETEEFIEEIC BT 252 & N RE

BRI - R

Viability and Pathogenicity of Vibrio anguillarum,
in NaCl Solutions of Various Concentrations,
Isolated from Ayu Cultured in Freshwater

By
Toshiaki ITamt and Riichi Kusupa

The viability and the pathogenicity of Vibrio anguillarum, the etiological agent of
vibriosis in cultured ayu, Plecoglossus allivelis were investigated in the diluted seawater and
NaCl solutions of various concentrations prepared by using distilled water and pond water,

In 19 seawater the viable cell counts became below 10 cells per m/ within 12 hours
but the organisms were able to survive over 30 days at a level of 10 viable cells per m/ in
10, 25, 50, and 1009 seawater. In the NaCl solutions prepared with distilled water ranging
in concentration from 0 to 10,000 ppm, they became undetectable (below 10 viable cells per
m/{) within 1 minute in 0 and 5 ppm, 10 minutes in 50 ppm, 20 minutes in 500 ppm, 3 days in
5,000 ppm and 15 days in 10,000 ppm. In the pond water they became undetectable within
6 hours, but they were able to survive over 30 days at a level of 10*—10* viable cells per m/
in 0.2 and 0.85% NaCl-added pond water. The virulence of V. anguillarum to ayu was
examined by means of the artificial water-borne challenge, using 0, 0.2 and 0.85% NaCl-
added pond water. The per cent of survivors were 509% in the pond water and 20% in
0.29% NaCl-added pond water 10 days after the challenge, and all the fish died in 8 days in
0.85% NaCl-~added pond water.

These results suggested that V. anguillarum isolated from ayu cultured in freshwater
is originated in the seawater, and that the high mortality of the fish is due to the increases
in the pathogenicity of V. anguillerum suspended in NaCl solutions of high concentrations
and also in the stress caused in the fish by the transfer from freshwater to NaCl-added
water.
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Table 1, Changes in viable cell number of V. anguillarion inoculated in diluted seawater and non-diluted seawater

Number of viable cells (cells/m/)

Inoculation 1-h 6-h 12-h 1-day 5-day 10-day 15-day 20-day 30-day

1% seawater | 1.1x107  2.1x10Y 7.0x10 <10 <10 - - - - -
10% seawater | 1.1x107  64x107  6.0x107  7.3x10%  1.1x107 2.2x10° 35x105 22%x10° 15x10% 1.3x10%
25% seawater | 76107  4.6x107  43x10°  78x107  47x107  1.2x107  33x10% 22x10° 58x10°  29x10!

50% seawater | 7.6x107 4.6x107 52x107  65x107  9.9x107 64x107 20x105 89x10° 57x10°  3.9x 10t

non-diluted

Seawater | THX107  29x107  19x107  2.3x107  24x107  11x107  L7x10°  21x10° 99x10°  41x10°

Number of viable cells (cells/mi)
=
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Fig. 1. Changes in viable cell number of V. anguillarim inoculated in diluted seawater
and non-diluted seawater.
O 1% seawater, [J; 10% seawater, @; 25% seawater,
A 50% seawater, B non-diluted seawater
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Table 2.

Changes in viable cell number of V. enguillarum inoculated in distilled water and NaCl-added distilled water

Number of viable cells (cells/m/i)

NaCl
concen- |y . . )
tration lati I-min 10-min 20-min 1-h 6-h 12-h 18-h 24~h 36-h  2-day 3-day 10-day 15-day
(ppm) ation
0 123x108 <10 <10 - - - - - - - — — - -
5 149%108 <10 <10 — - — - — — - - - - —
50 14.9%x108 Lix10® <10 <10 - - — - - - - - - -
500 [20x107 49x10 20x10 <10 <10 - - - - — - — - -
5000 |7.0x107 20107 1.6%107 L6XI07 4.1x107 16x10° 7.3x105 3.7x105 81x107 55%x10° 4.7x10f <10 — —_
16,000 [7.0x107 9.0x10° 16x107 10X 107 32x10° 40x108 25x105 1.4x10% 3.9% 105 2.8x10% 32x10° 1.8x105 38x10% <10

Number of viable cells (celis/ml)

Days

Fig. 2. Changes in viable cell number of V. anguillarum inoculated in NaCl—added

distilled water.
&; 500 ppm, A 5,000 ppm, @; 10,000 ppm,
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Table 3. Changes in viable cell number of V. anguillarum inoculated in pond water and NaCl-added pond water

Number of viable cells {cells/m/)

Inoculation 3-h 6-h 12-h I-day 5 -day 10-day 15-day 20-day 30-day

pond water

0.2% NaCl-added
pond water

0.85%NaCl-added
pond water

39x105  1.1x10% <10 <10 - - - - - -

39x10%  35x10%  6.0x10%  32x105  9.9x10*  LOx10% 9.7x10°  36X107  17x10°  9.1x10%

3.9X10°  1LO0x10°  13%x10%  L1x10% B.0x10° 65x10° 4.9x105 $7X105 1.2x105 8.6x10%

0

0

Number of viable cells (cells/mli)
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Fig. 3. Changes in viable cell number of V. enguillarum inoculated in pond water and
NaCl-added pond water.
@; pond water, 4; 0.2% NaCl~added pond water,
@; 0.85% NaCl-added pond water
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Fig. 4. Changes of survival ratio of Ayu after water-borne challenge with different

NaCl concentrations.
@; pond water,

A; 0.29% NaCl-added pond water,
[: 0.85% NaCl-added pond water
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