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Fig. 1. Hepatopancreas with white spots, bac-

terial colonies, of red sea bream infected

with non-motile Edwardsiella tarda.
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Fig. 2 Plaice exhibiting ascites by infection of
motile Edwardsiella tarda .
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Table 1. Source of the strains used in this study
Specimen
Strain = Site Location
Name (Age) Sampling date
NB—8030 Red sea bream (3)  Oct.14, 80  Tail ¢ Toisu, Nagasaki
NB—8031 Red sea bream (3)  Oct.14, '80  Gill ¢ Toisu, Nagasaki
NB-8032 Red sea bream (3)  Oct.14, "80 Head ¢ Toisu, Nagasaki
NB—8033 Red sea bream (3)  Oct.14,’80  Kidney ® Toisu, Nagasaki
NB—8034 Red sea bream (3)  Oct.14,°80  Kidney ¥ Toisu, Nagasaki
NE-—8001 Plaice (0) Aug. 1, °80 Kidney Mitsushima, Shimoagata
NE—8002 Plaice (0) Nov.19, 80 Kidney Mitsushima, Shimoagata
NE—8003 Plaice (0) Nov.19, "80 Kidney Mitsushima, Shimoagata
NB—8102 Red sea bream (2)  Aug.26, 81  Kidney ® Kosaza, Kitamatsuura
NB--8103 Red sea bream (3)  Sept.21, 81 Kidney ®  Tabira. Kitamatsuura
NB—8105 Red sea bream (3)  Sept. 30, 81 Spleen ¥ Kosaza, Kitamatsuura
NE—8153 Plaice (0) Jun.15, '81 Kidney Kosaza, Kitamatsuura
NE—8154 Plaice (0) Sept.14, ‘81  Kidney Shikamachi, Kitamatsuura
NE-—8158 Plaice (0) Oct.6, "81 Kidney  Kosaza, Kitamatsuura
NA—8160 Yellowtail (0) Jul.3, "81 Kidney ?  Chijiwa,M inamitakaki
NL—8101 Crimson sea bream(2) Oct. 10, 81 Kidney ¥ Naru,Minamimatsuura
GT-6 Red sea bream (4) Aug.29, ‘75  Head @ Tamanoura, Minamimatsuura

¢ Isolations were performed from abscess.

b  TIsolations were performed from white spot, bacterial colony-
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Table 2. Biochemical characteristics of the present strains, compared with those of
Edwardsiella tarda and its variant

Present strains@ . e Variant
Test or substrate | D Ie I]}d Edwardsiella tarda of E tarda s
Motility — i + + 96. 8 %+ —
Catalase i + + + 100 +
Cytochrome oxidase - - — — 100 —
Hydrogen sulfide ( TSI) 4+ o+ o+ 986  Launt 4
Hugh-Leifson’s agar Frg F F 100 F
Gas from glucose + + + + 99. 6 +
Nitrate reduction + + + + 100 +
Voges-Proskauer = = = — 0 —
Methyl red i ] o + 100 +
2. 3-Butandiol i <t oy - +
ONPG - — — — 0 —
Starch hydrolysis = -
Esculin hydrolysis — — — — 0
Arginine hydrolysis — - — =
Indole + i + il 99. 0 0.6 +
Chorela red + + + ()
Kauffmann-Peterson !
Citrate + + + -+ 99. 0
d-Tartrate — — — — 0 (H)
Mucate - — — — 0 =
Ammonium — — = (+)
Casein digestion = - — =
Urease - - — — 0 —
Gelatin = — — — 0 —
Arginine dehydro. = — — = 0 =
Lysine decarbo. iy + + + 100 +
Ornithine decarbo . I o i o 99. 2 0.8 -+
Christensen’s citrate + + + + 99,0 )
Simmons’s citrate - — — — 0 =
Malonate = — — 0 —
KCN - . — — 0 +
Phenylalanine deami . - - — — 0 =
TTC reduction + + + +
MB reduction + + + -+
Carbohydrate (Acid) i
Gluose +Gt +G +G  + 100 +G
Arabinose +G - — 2.0 0.4 )
Xylose = — - = 0 =
Rhamnose = = = - 0 =
Fructose +G +G +G +G
M annose +G - . +G
Galactose +G — +G
Lactose - — — — 0 —
Sucrose = = = — 1.2 0.6 =
Maltose +G +G +G = 99, 8 0.2 +G
Trehalose - — — - 0 0.4
Cellobiose = = — — 0 =
Melibiose - = — -
Raffinose - — — - 0 =
Dextrin = +G +G : —
Glycerol +  +G +G d/ 0 28. 4 —
Erythritol - = = — 0 —
Adonitol = = = = 0 =
Mannitol +G - — = 0 1.6 +G
Sorbitol = - = — 0 (+)
Salicin - = = — 0 1.8 —
Inositol = = = = 0 -
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Table 2 — Continued
Agglutinated in anti-E. tfarda serum prepared by using isolate from the Japanese eed
diseased in Shizuoka Prefecture.
b NB—, NA—, NL—,and GT—strains (GT—6 was from 6 years stock-culture ) from
3 species of marine fishes indicated in table 1.
¢ NE-strains from a species of marine fish indicated in table 1.
d  Reference strains from freshwater cultured-fishes, Anguilla japowica and Tilapia
ntlotica, in Nagasaki Prefecture by the present authors .
Strains (780 ) from various specimens by Sakazaki®
Strains from crimson sea bream by Kusuda
Fermentative.
Weakly or delayed positive.
Gas production.
Diverse by strain or serovar.
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Table 3. Biochemical variation of strain GT—6 from diseased red sea bream

Test or substrate Original culture @ (1975)  Present culture (1981)

Motility = —

Cytochrome oxidase

Catal ase

Urease,

Indole

Gelatin

Hydrogen sulfide ( TSI )

Malonate

Simmons's citrate -

Starch hydrolysis -

Voges - Proskauer =

Methyl red

Hugh - Leifson’s agar Fb

Gas from glucose -

Arginine dehydro- e

Ornithine decarbo. +

Lysine decarbo. —

Carbohydrate (Acid ):
Lactose — =
Rhamnose = -
Sucrose = =
Inositol — —
M annit ol — +
Sor bitol - -
Maltose + +
Salicin = -
Trehalose - —
Raffinose - —
Xylose - =
Arabinose — +

a Preserved at room temperature in rubber stopped glass-broth medium.

b Fermentative.
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Fig. 3. Dependence of the growth of 4 iso-

lates upon temperature. ( Medium, BHI broth;

pH, 7. 4; NaCl, 0. 5% ; Incubation, 24 hr

shaking culture )
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Fig. 4. Dependence of the growth of 4 iso-

lates upon pH. (Medium, 1% peptone water;

Temperature , 25°C; NaCl, 0% ; Incubation,

24 hr shaking culture )
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Fig. 5. Dependence of the growth of 4 iso-

lates upon NaCl concentration. ( Medium,

nutrient broth ; Temperature, 25°C ; pH,

7. 4; Incubation , 24 hr shaking culture )
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Abstract

The present study was carried out to reveal to bacteriological properties of enteric bacterial disease
prevailing frequently among cultured rarine fishes in recent years.

All of fish samples were obtained in the culture farms in Nagasaki Prefecture. Of these, red sea bream
(Chrysophrys major), crimson sea bream (FEvynnis japonicus) and yellowtail (Seriola quinqueradiata) were
characterized chiefly by numerous greyish white spots in the spleen, the kidney @nd or the hepato-
pancreas, and plaice (Paralichthys olivaceus) was by ascites. The strains of enteric pathogen isolated from
the former three species of the marine fishes were negative for motility and identified as biochemically
atypical Edwardsiella tarda, and those from the last one were positive for motility and identified as typical
E. tarda. Also, the reference strains isolated from diseased fishes (Anguilla japonica and Tilapia nieotica)
cultured in freshwater could not distinguish from the non-motile strains from marine fish in biochemical
characterisics. .

On the other hand, it was observed that some characters of unidentified pathogen isolated previously
from red sea bream by one® of the present authors changed after 6 years of stock culture on broth medium,
resulted in atypical member of E. tarda mentioned above. Thus, further taxonomic studies are necessary

concerning the present non-motile isolates.
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