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As alternative means of antibiotics used for disease prevention, the application of probiotics is
expected in aquaculture. In this study, I investigated the effect of probiotics on the growth and
non-specific immune response of experimental cultured fish.

Firstly, the rearing experiments with Japanese flounder and tilapia was carried out using
commercial probiotics in a closed recirculating system. In the case of Japanese flounder, probiotics
were given to fish by oral administration or by direct supplementation to the rearing water. In
probiotics-treatment groups, the growth enhancement, improvement of survival rate, resistance to
stress and stimulation of non-speciﬁc‘immune response of fish were confirmed. In the case of tilapia,
formalin-killed probiotics showed the same effect on the stimulation of non-specific immune
response and enhancement of stress resistance of fish as live probiotic cells. In pathogen challenge
test with Vibrio anguillarum and Edwardsiella tarda to Japanese flounder and tilapia, the probiotic
groups showed higher surviva rate than the control group. The probiotic effect on fish was dependent
on means of probiotics supplementation and viability of probiotic bacteria.

Secondly, candidate bacteria for probiotics were isolated from various sources including fish
intestines and scdiments, and examined on probiotic properties. Thirty-one strains isolated were
characterized with antagonistic activity against fish pathogenic bacteria and resistance to bile, acid
and artificial gastrointestinal juices. A strain PU-T8 isolated from the intestine of tiger puffer fish and
a strain ProD isolated from a commercial probiotics product were selected as potential candidates for
probiotics. Strains PU-T8 and ProD were tentatively identified as B. subtilis and L. plantarum,
respectively based on physiological and biochemical characterizations. The sequence analysis of 16S
rDNA region also showed that strain PU-T$ was closely related to Bacillus subtilis. In the mixed
cultures, strain PU-T8 grew well and inhibited the growth of ¥ anguillarum strain NUF113 and E.
tarda strain SU226. This strain formed dormant spore and showed heat resistance.

Finally, the rearing experiments of gold fish were carried out using strains PU-T$ and ProD. The
two strains were orally administered to gold fish or directly supplied to the rearing water in a closed
culture system with aeration. After 12 days of rearing with the diet containing one or two strains, gold
fish were subjected to pathogen challenge test with E. farde SU226. In the case of oral
administration, fish mortality was lower in the probiotics-addition groups than the control group.
Viable counts of Bacillus sp. and Lactobacillus sp. were higher and that of E. tarda was lower in the
probiotics-addition groups as compared with those of the control group. In the case of direct
supplementation of test bacteria to the rearing water, strain PU-T3 cells were detected at higher levels
in the rearing water, fish intestine and filter media. From the results on growth inhibition of
pathogens, survival of the strain in fish intestine, immunomodulatory effects and reduction of fish
mortality, it is supported that strain PU-T8 would be potential candidate for probiotics in fish
aquaculture.
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