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The Effect of Food Treated with Gamma Radiation after Inoculation with
Pathogenic Bacteria in the Flounder (Paralichthys olivaceus)
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Abstract : This study was examined the microbiological adequacy of fish feed treated with high-dose irradiation (5 kGy).
125 flounder (Paralichthys olivaceus) were grouped into 5 and then the fishes were fed the following feeds for 28 days:
(Dstandard feed; (2)standard feed, inoculated with Edwardsiella tarda (1< 10%-1X10° CFU/g of feed); (3)standard feed,
inoculated with Vibrio anguillarum (1< 10°-1X 10° CFU/g of feed); (4)standard feed, inoculated with Streprococcus faecalis
(1< 10%-1X 10° CFU/g of feed); (5)standard feed, inoculated with Edwardsiella tarda, Vibrio anguillarum and Streptococcus
faecalis, and then irradiated the mixed feed to 5kGy. The flounders feed the mixed diet with Edwardsiella tarda, Vibrio
anguillarum or Streptococcus faecalis inoculated feed were showed severe cumulative mortalities of 60, 48 and 52%,
respectively. The gross and histological changes were observed on the fishes. However, fishs fed with the feed of bacteria
inoculation before irradiation demonstrated excellent protection against the bacteria-related disease. The results from
experiments with bacteria inoculated feed indicated that the irradiation methods employed were capable of preventing

contamination of the fishs with pathogenic bacteria.
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Fig 1. Cumulative mortality after administration with feed
inoculated with bacteria or irradiated to 5 kGy after inocula-
tion for 28 days in fish. A: Normal feed, B: Feed inoculated
with Edwardsiella tarda, C: Feed inoculated with Fibrio
anguillarum, D: Feed inoculated with Streptococcus faecalis,
E: Feed treated with bacteria and irradiation.
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Fig 2. Macroscopic and microscopic findings of flounder with Edwardsiella tarda infection. H-E stain, (= S0 um). A: Abdominal
distension. B: Hemorrhagic prolapse of the rectum. C: Deep and malodorous ulcer on the body surface. D: Suppurative inflam-
mation in the liver. E: Focal necrosis in the liver. F: Suppurative inflammation and tubular necrosis in the kidney. G: Swelling

and vacuolation of ellipsoid in the spleen.
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Fig 3. Macroscopic and microscopic findings of flounder with Vibrio anguillarum infection. H-E stain, (= 50 um). A: Shallow and
extensive ulcer on the body surface. B: Hemorrhagic ulcer on the mouth. C: Petechiation of parietal peritoneum. D: Ulcerative
dermatitis and myositis with hemorrhage and bacteria insinuation. E: Necrotic enteritis. The mucosa has sloughed into the lumen
and there is cellular infiltration. F: Focal necrosis in the spleen. G: Tubular necrosis and depletion of haemopoietic tissue in the

kidney.
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Fig 4. Macroscopic and microscopic findings of flounder with Streptococcus faecalis infection. H-E stain, (= 50 um). A: Ulcer-
ation of body surface. More superficial than the lesions of vibriosis. B: Petechiation of parietal peritoneum. C: Hemorrhages on
the operculum. D: Inflammation in the pericardium and cardiac muscle. E: Congestion in the brain. Most blood vessels are prom-
inent due to congestion. F: Prominent ellipsoids in the spleen. G: Depletion of haemopoitic tissue in the kidney.
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Table 1. Biochemical and cultural properties of bacteria
isolated from flounder.

Edwardsiella Vibrio Streptococcus
tarda anguillarum faecalis

Oxidase - + -
Catalase + + -
Indole + + -
Methy! red + - +
Voges-Proskauer - + -
Citrate - + -
O/F ferméntation fermentatioin fermentation
TSI K/AG, H,S K/A' AJA
Arginine - + +
Ornithine +
Lysine + - -
0.5% NaCl TSA + + +
1.5% NaCl TSA + + +
6.5% NaCl TSA - + +
7.5% NaCl TSA - - -
Motility + + -
Urea -
10°C +
37°C +
42°C . +
0.04% PT +
0.01% TTC +
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