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Approaches to probiotics for aquaculture:
Prevention of fish viral diseases using antiviral intestinal bacteria
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Generally, normal bacterial floras play an important role in inhibits the growth of pathogenic
bacteria in the intestine or on the skin, and stimulating the immune response of the host animals.
Sometimes, bacterial flora of larvae that is cultured in the disinfected water is not normal. It is
important to establish the normal bacterial flora of the fish before their release to the river or
ocean. Mortalities of larvae and juveniles of cultured fish due to viral diseases remain a major
problem of aquaculture for regular food production. Although vaccines can be useful to control
viral disease, because of a premature immune system, they are not effective during early stages
of larval growth. Therefore alternative strategies to control viral diseases are required for sustain-
able aquaculture and seed production.

Previously, we had investigated fish pathogenic viruses in an aquatic environment in order to
understand their survival and interactional relationships with bacteria for the prevention of fish
viral diseases in aquaculture. In a series of our studies of microbial ecosystem, we reported that
many bacteria producing antiviral substance could be isolated from aquatic environments such as
hatchery water supply, river mouth water, beach water, and intestinal contents of aquatic animals.

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 floun-
der (Paralichthys olivaceus), barfin flounder (Verasper moseri) and Pacific oyster (Crassostrea
gigas). Aeromonas strains produced anti-infectious hematopoietic necrosis (IHNV; Novirhabdovirus)
substances and Vibrio strains showed anti-IHNV, salmonid herpesvirus Oncorhynchus masou
virus (OMV; Salmonivirus), hirame rhabdovirus (HIRRV), barfin flounder nervous necrosis virus
(BF-NNV; B-Nodavirus) and feline calicivirus (FCV) activities. When A. hydrophila 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 spp.
strains 2IF6a and BI-9715 with Altemia sp. showed anti-IHNV, OMV, HIRRV and BF-NNV activi-
ties in the intestinal contents. Larvae fed the Vibrio spp. showed a higher survival rate than the
fish cultured using the virus free seawater and non-treated seawater. In case of Japanese flounder
larvae, the dominant intestinal microflora was found to be Vibrio spp. after feeding on rotifers
whose bacterial population had manipulated with V. splendidus strain V-15. Flounder larvae fed
with Vibrio alginolyticus strain V-5 or V-23 manipulated rotifer showed anti-OMYV activities in
the intestinal contents and rearing water in the tank. These results show that, by manipulating
diets with anti-viral substance-producing bacteria, resistance of fish larvae to viral disease can be
improved thereby helping to ensure regular food production through aquaculture. Furthermore,
V. meptunis strain V-176 isolated from intestinal contents of Pacific oyster (Crassostrea gigas)
showed an anti-feline calicivirus (FCV) activity. FCV (Norovirus surrogate) will hopefully be inacti-
vated in the intestine of oyster fed V. meptunis with Chaetoceros gracilis.





