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Many bacteria producing anti-viral substances were isolated from the aquatic environment. Fish
intestinal bacteria such as Aeromonas spp. and Vibrio spp. producing anti-viral substances were isolated
from intestinal contents of masu salmon (Oncorhynchus masou), Japanese flounder (Paralichthys
olivaceus) and barfin flounder (Verasper moseri). These Aeromonas strains produced anti-infectious
hematopoietic necrosis virus (IHNV) substances and Vibrio strains showed anti-IHNV, Oncorhynchus
masou virus (OMYV) and barfin flounder nervous necrosis virus (BF-NNV) activities. When Aeromonas
spp. strains M-26 and M-38 were mixed with food pellets and fed to rainbow trout (O. mykiss) and masu
salmon, both bacteria became dominant in the intestinal microflora and anti-IHNV activity was
observed in homogenates of intestinal contents. These rainbow trout and masu salmon fed the
Aeromonas spp. showed more resistance to the artificial IHNV challenge test. Barfin flounder fed
Vibrio sp. strain 2IF6a with Altemia salina showed the anti-OMYV and BF-NNV activities in the intestinal
contents. Larvae fed the Vibrio sp. showed a higher survival rate than the fish cultured using the virus
free sea water.
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Fig. 1. Changes of IHNV infectivity in fish rearing water at various temperatures.
®:0°C, 0:5°C,(O:10°C, (): 15°C.
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Number of bacterial strains showing anti-IHNV activities among 1458 isolates from the Mori Branch of Hokkaido Fish

Hatchery, Nanae Fish Farm of Hokkaido University, esturely of the Moheji River and Nanaehama coast.

Source of isolates

509% plaque 909% plaque

Place Sample Tested reduction reduction
Mori Water 170 31 (18%)* 1 1%)*
Sediment 156 66 (429) 28 (18%)
Nanae Water 194 48 (25%) 8 (4%)
Sediment 190 45 (24%) 7 (4%)
Mobheji Water 199 166 (83%) 46 (23%)
Sediment 177 101 (57%) 13 (%)
Nanaehama Water 176 77 (44%) 18 (10%)
Sediment 196 43 22%) 5 3%)
Total 1458 577 (39%) 126 (9%)

*: rate of positive strains to tested strains.
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Table 2. Results of IHNV challenge test™! for rainbow trout and masu salmon fed Aeromonas spp. strain M-26 or M-38 in their diet.

Species Grou Treatment Water temp. Number Cumulative
p p Q) of fish mortality (%)

Rainbow trout Test (M-26) Challenged*? 15 30 9.6
Challenged*3 30 29.2

Not challenged*4 30 3.3

Masu salmon Test (M-38) Challenged*? 5 200 0.5
Not challenged 200 0.0

Control-A*5 Challenged 5 200 1.0

Not challenged 200 0.5

Control-B*6 Challenged 5 100 72.0

Not challenged 100 6.0

*1: ITHNY strain ChAb was used; challenge dose was 100 TCIDsy/ml, 60 min.
*2: Fish fed Aeromonas sp. M-26 or M-38 then challenged with IHNV.

*3: Fish not fed Aeromonas and challenged with IHNV.
*4: Fish not fed Aeromonas and not challenged with IHNV.

*5: Fish not fed Aeromonas sp. M-38, but Aeromonas spp. were dominant in their intestinal contents. Anti-IHNV activity of

intestinal contents showed 100% plaque reduction.

*6: Fish not fed Aeromonas sp. M-38, and Pseudomonas spp. were dominant in their intestinal contents. Anti-IHNV activity of
intestinal contents showed 66 and 85% plaque reduction, respectively.
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Table3. Anti-viral activity of Vibrio spp. isolated from rotifer (Brachionus plicatilis), skin and intestinal contents of Japanese flounder

(Paralichthys olivasceus) and barfin flounder (Verasper moseri).

Anti-viral activity (reduction rate)

) . . PFU™ Infectivity*2
Species Origin Strain No.
oMV IHNV HRV BFNNV
COoT ChAb 8401H 9301
Rotifer Whole 1F09 92 90 96 NT*3
Japanese flounder Skin 1FB26 96 94 88 NT
Intestine 2F16a 100 94 94 >99.99
Intestine 2FI10 91 91 92 NT
Barfin flounder Intestine BI9715 100 88 NT >99.99

*1: ys 100 PFU/ml, *2: vs 1058 TCIDs¢/ml, *3: not tested.
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Fig.2. Survivalrate of barfin flounder (Verasper moseri) fed with Vibrio sp. 2IF6a which showed anti-barfin flounder nervous necrosis
virus (BFNNV) activity. Group A: Fish fed with Vibrio sp. 2IF6a. Group B: Fish cultured using virus free sea water'?. Group
C: Fish cultured under the standard conditions. Group D: Fish cultured with high density of Nannnochloropsis sp. *: Result of
RT-PCR to detect striped jack-NNV specific gene sequences in the brain tissue of larvae!?.
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