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A New Bacterial Disease of Cultured Red Sea Bream,

Pagrus major

Norio YASUNAGA and Eiichi HIRAKAWA

From Dec. 1985 to Jan. 1986, an epizotic occurred in a population of cultured red sea bream,
Puagrus major, in Nagasaki Prefecture. The diseased fish showed marked reddening of the
anal region, light hemorrhage in a part of the body surface and distension with light ascites
of the abdomen. A bacterium was purely isolated by streaking materials taken from kidney,
liver or ascitic fluid onto CTA agar. CTA agar and Mueller-Hinton agar were comparatively
preferable for the growth of the organism. Inoculation experiments using red sea bream
showed that the organism was the causative agent. The biological characterization of 4
strains of the organism isolated from diseased red sea bream showed that the organism might
be belonged to the genus Yersinia.

The organism grew at a temperture range of 7-25 °C, with the optimum of 15-20 °C. It grew
at a range of NaCl contents between 0 and 3.5 %, with the optimum of 0.5-1 %. Also, it grew
at a pH range of 6-9, with the optimum of 7-8.

The organism was very susceptible to CP, TP, OTC and EM, but registant to SP, ABPC

and SMM.
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Table 1. Bacterial strains isolated from
diseased red sea bream in 1986

Strain No. Location Date  Fish No.  Site
NB-1 Kozasa, Nagasaki Pref. 9, Jan. 1(2+])  Liver
NB-2 " h 1(2+)  Ascites
NB-3 i 2(2+)  Liver
NB-4 ) 4 3(5+4) Liver
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Table 2. Growth of the present strains

NB-1 and NB-3 on various media by
Misra’s method

Media Growth

CTA agar “Nissui”

Mueller Hinton agar “Difco”
Brain heart infusion agar “Eiken”
Sellers differential agar “Nissui”
Endo agar “Eiken”

Nutrient agar “Eiken”

Heart infusion agar “Eiken”
NAC agar “Eiken”

Sensitivity disk agar “Nissui” —
Mac Conkey agar “Eiken” i
DHL Agar “Nissui” —
BTB teepol agar “Nissui” —

| +++++==

Bile esculin agar “Difco” —

Incubated at 20 °C for 4 days.
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Table 4. Characteristics of the present
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Table 3. Pathogenity of the present iso-
late NB-3 to red sea bream by
intramuscularly inoculation

Red sea  Body weight Inoculated cells  Time to death
bream (8) (CFU/fish) (days)
Mo 1 440 2.6X10° 13

2 310 2.6X10° 16

3 350 2.6x108 23

4 320 2.6X10¢ 28

Water temperature : 10.0~10.2°C.
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isolates
Test Present isolates
= NB-1—~4
Cell-form Short rods
Motility —

Gram staining

Cytochrome oxidase

Catalase

Hugh-Leifnon test (CTA medium)
Gass from glucose

Gelatin liquefaction

Casein digestion

Litmus milk

Indole production

H,S production

Fermentative

Nitrate reduction
Urease
Voges-Proskauer
Methyl red
Citrate
Malonate
d-Tartrate
Mucate
2, 3-Butandiol dehydration
Hydrolysis of;
Starch
Arginine

FULTIHIET 1

Esculin
Dissolution of;

Tyrosine

Xantine
Arginine decarboxylation
Lysine decarboxylation
QOrnithine decarboxylation
Pigment production (King A)

” (King B)
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* no growth.
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Table 5. Carbohydrate utilization
the present isolates

of

Present isolates
NB-1~4

Test

Acid from;
Glucose
Galactose
Mannose
Glycerin
Xylose
Arabinose
Rhamnose
Sucrose
Maltose
Lactose
Threhalose
Raffinose
Cellobiose
Starch
Dextrin
Inulin
Glycogen
Adonitol
Mannitol
Sorbitol
Inositol
Dulcitol
Erythritol
Salicin
Melibiose
Melezitose
Esculin
Levlose
Sorbose
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Incubated at 20 "C for 4 weeks,
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Table 6. Comparision in general char-
acteristics of the present isolates
with those of Yersinia ruckeri
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Table 8. Effect of NaCl concentration
or pH on growth of the present iso-
lates NB-1 and NB-3

Test Present isolates Y. ruckeri

Indole production = — Conen(%) Growth at day after incubation Survival®

Voges-Proskauer — = Values 1 2 3 4

Citrate o (+)*

Nitrate reduction — + ; - - = i

Urease NG*! e ?g 1 i i i

Lysine decarboxylation — -+ 15 + 4 il +

Ornithine decarboxylation — -+ NaCl 2.0 + + + 4+

Motility - d 2.5 — + + +

fB-garactosidase NT* -+ 3.0 — B + 4+

Acid from; 3.5 — - + 4+
Arabinose . - 4.0 — iy . = =
Lactose . S
Raffinose — — igz : : : : :
Rhamnose — — 5.01 . . o . +
Sucrose — — 6.04 _ 4+ 4+ +
Threhalose 5 + pH 7.02 + + 4+ 4+
Xylose . - 8.04  + + + +
Melibiose i - 9.00 . -+ -+ =+
Sorbitol = = 10.00 = = - — —
Salicin — —
Inositol o o * 'Viability of inoculated cells was_checked by reincuba-
Esculin o N tion on 1 % Bacto+peptone agar with 0.5 % NaCl,

* 1 No growth,
* 2 Not tested,
* 3 Weakly positive,
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Table 7. Effect of temperature on
growth of the present isolate NB-1
in CTA broth

Temperature Growthat day after incubation
Q) 1— 2 3 % & 6 1

1~1.5
4~5 == =i oam = om — +
7.5~8 —_— -
10~10.5 -_— ==
13 —_ -
15.5 — +
18 o Bl
+

Survival*

20~20.5 —
22.5~23 .
25 i
27.5~28
30~30.5

% Viability of inoculated cells was checked by rein-
cubation on CTA agar.
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Table 9. Antibiotic sensitivity of the 4) RISFI—, 1978 : BBNMIE S (R

ol \
present isolates 6. AF 4% - F—2 1, 23(6), 134-137.

Present isolates

NB-1 NB-2 NB-3 NB-4
Chloramphenicol H#t H H 1t
Thiamphenicol 1+ HH H H
Oxytetracycline 1 Ht H H#
Erythromycin 1 Ht H H
Spiramycin . — — —
Aminobenzy! penicilin s . s .
Sulfamonomethoxine — — — —
Oxolinic acid H# H# 1 H
Sodium nifurstyrenate —+ Ris + ++

Incubated at 20 °C for 4 days on Mueller-Hinton agar.
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