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Abstract

At aquaculture facilities, antibiotics are sometimes used to suppress the frequent occurrence of fish in-
fections associated with high-density aquaculture. In this study, from the viewpoint of ensuring food and
environmental safety, we investigated the effect of administration of diets containing live and heat-killed
lactic acid bacteria on the biodefense activity of fish.

Live bacteria of Lactobacillus casei (400 mg wet weight/kg body weight/day) and the heat-killed L.
casei (about 100 mg dry weight/kg body weight/day; equivalent to live bacteria with a wet weight of
400 mg), and heat-killed Enterococcus faecalis FK-23 strain (120 mg dry weight/kg body weight/day)
were administered orally to goldfish Carassius auratus, for 5 weeks to investigate effects on the biological
defense activity of the fish such as granulocyte and lymphocyte counts, phagocytic activity of granulo-
cytes, potential killing (PK) activity, bacteriolytic activity of body surface mucus.

Administration of live L. casei bacteria to goldfish increased the number of granulocyte, the phagocy-
tic activity of granulocytes and the bacteriolytic activity of body surface mucus. It also increased the
average and maximum PK activity, while no statistically significant difference was shown. Similar re-
sults were obtained with the administration of heat-killed L. casei and F. faecalis FK-23. From the
above, it was found that the oral administration of these supplements enhances the non-specific
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biodefense activity of fish.
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Table 1

Changes in the number of red blood cells, granulocytes and lymphocytes from the goldfish, Carassius auratus, adminis-

trated orally live Lactobacillus casei, heat-killed L. casei, and heat-killed Enterococcus faecalis FK-23

Control live L. case/ killed L. casei killed FK-23
Red blood cell (% 10* cells/uL) 102 £ 12 99 £+ 10 100 = 32 96 =+ 21
Granulocyte (% 10* cells/uL) 0.99 £+ 0.30 1.43 + 0.33 * 1.04 = 0.48 1.02 + 0.56
Lymphocyte (X 104 cells/pL) 1.14 £ 0.35 0.94 + 0.39 1.08 £+ 0.41 0.75 £+ 0.47

live L. caset : 400 mg wet weight / kg body weight / day
heat-killed L. casei :
heat-killed FK-23 : 120 mg dry weight / kg body weight / day
Data are given as mean = S.D, n = 5.

% ; Significant difference to the control group (p < 0.05)
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Changes in the non-specific biodefense factors from
the goldfish, Carassius auratus, administrated orally
live Lactobacillus casei, heat-killed L. casei, and
heat-killed Enterococcus faecalis FK-23

(a) phagocytic activity of granulocytes

(b) potential killing (PK) activity

(c) bacteriolytic activity of body surface mucus
live L. casei : 400 mg wet weight / kg body weight / day
heat-killed L. casei : (about) 100 mg dry weight / kg body
weigh / day
heat-killed FK-23 : 120 mg dry weight / kg body weight / day

Data are given as mean + S.D, n = 5.
% ; Significant difference to the control group (p < 0.05)
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