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On the Furunculosis of Amago Salmon in Artificial Transplanting

from Fresh Water

into Sea Water
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Table 1. Source of the strains used in this study

Strain Date Soruce Site of isolation
NO79-01 Dec.21.’79 Amago salmon reared in brackish water Kidney
NO79-02 7y v »
NO79-03 Z » »
NO79-04 7z ” s
NO80-01 Jan.11.'80 Amago salmon reared in sea water 7
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L% o7, 2. FOBEBEROMIR
SRR o\ T Table 2. Characteristics of isolates from amago salmon

. Character From spontaneous From artificial
DIREHERBRORER I Infection infection
#5213, BEAO NO79 NO79 NO79 NO79 NO80 4 strains *'
5b%y ¥ 2155 HL —O0L e 0 mod o

N Form Rod Rod Rod Rod Rod Rod
qu, 76 HU\W, Motility — — — - _ .
Gram stain —~ — — — — —
v 4133 HEHNS & .

Fementor p g ox oy r

U > 74129 HUW Gas from glucose;
12T NXTANWFEL 7=, OF medium == — - . E= =
VP medium + e + + + +

> 2 fte by
MLEOHREREEIE  Cpuochrome BN N
BT % IR
L, A Catalase + + + + + +
Thor b,  Phenylalanine S -
A<, WkBIBIc ks reese - T T =
s A A reduction + + + + + +
REOENLAA LA Gelatin

5 : =15 + + + + +

7 3SR S A Ir1c1()111((3uefactlon
LOLBBERS, K pProdietion S )
WOREPEART 20 L dulanediol + o+ o+ o+ o+ 3
Btz lt, FEE ?/[Pitteestt + + + + + +
. _ _ _ _ _ _
#0b0 SHELRM S production - - - - - -

mmonium

WY DEREIIAL D production + + U + + +
LV test —+ + + -+ + -+
PHERDSEETE L), MB reduction + + ik + 4 +
Arginine hydrolysis + + -+ + + +
ASBERRIZITIEE A Starch hydrolysis + + + + + +

. o Lysine decarbo. + + + + + +
EMIRLEDH 5 0G0 Arginine dehydro. + + it + + +
_ . . Ornithine decarbo. — — — — — —
T &5 HARAN DS Gasein digestion + + + + + +
AL EEZ SR, (Cslgrmar;%nust)lhzatlon o _ . o .

LIRS ¢ 7 £
TIIRRES (ke g:(le?nnoityesis of B B B B B B
R B DARTC B A sheep g g g g g g
BT WIEEDE BT growth of 37C — — . — — -
rown pigment
N3, production * 2 + + - + + +
Sensitivity to _ - - - - o
7%, EVELYNY 0/129
Antiserum + + + + + +

38> % 998 AR R

* 1 Isolated from gold fish, yellowtail, red sea bream and Japanese striped knifejaw.
* 2 The present isolates lost their abilities to produce the pigment after approximately 2
months or 1 year of subculture on agar medium.
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Table 3. Carbohydrate utilization of isolates from amago salmon

Character From spontaneous From artificial
infection infection
NO79 NO79 NO79 NO79 NO80 4 strains
—01 —02 —03 —04 —01

Arabinose AG AG AG AG AG AG
Xylose — — — — . —
Rhamnose — — — — — —
Glucose AG AG A AG AG AG
Fructose A A A A A A
Galactose A A A A A A
Lactose A A A A A AGor A
Mannose — - — — — —
Cellobiose — — — — — —
Maltose AG AG AG AG AG AG
Sucrose AG AG AG AG AG AG
Melibiose — = — — —
Trehalose — — — = = —
Melezitose — = —= —
Raffinose = — — — — —
Inulin . — — — — .
Dextrin AG AG AG AG AG AG
Glycerol AG AG AG AG AG AG
Adonitol . — - — — =
Esuclin Aw Aw Aw Aw Aw Aw
Salicin (A) (A) (A) (A) (A) (A)
Mannitol AG AG AG AG AG AG
Sorbitol — — — = - —
Inositol = = — — — ==

Al acid, G gas, (). delayed, w : weakly.
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Figl. Dependence of the growth of the iso-
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lates NO79 - 01 upon temperature
(Medium, BHI broth; Incubation, 24
hr shaking culture)
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Fig2. Dependence of the growth of the isolates

NO79- 01 upon NaCl concentration.
(Medium,1% peptone water; Temperature,
room temperature; Incubation,24 hr sha-

king culture)
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Table 4. Characteristics differentiating the subspecies and the present isolates of genus Aeromonas

Character Aeromonas salmonicida
Present strains Subspecies
Salmonicida Achromogenes  Masoucida
Brown pigment . -
production + +
Hemolysis + + = +
GelaFin . T + _ +
lipuefaction
LOE}?FLE.E’S serum NT L B B
digestion
Casein digestion + + + —
Phosphatase NT + = +
Lecithinase + + NT —
Indole production — — = +
H2 S production . - - (+)
Lysine decarbo. + — NT +
MR test + + NT —
VP reaction . — — i
2,3 - butanediol NT - . n
from glucose
Cleavage of carbohydrate
Sucrose AG = A AG
Arabinose AG AG — AG
Lactose A or AG - — (AG)
Cellobiose = = — AG
Salicin (A) = = (A)

NT:not tested, A:acid, G:gas, ( ):weakly or delayed.
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Table 5. Pathogenicity of the isolatesNQ79- 01 to various fishes
Common name of Body weight Number of fish died Mortality
fish used range(g) Days after inoculation (%)
1 2 3 4 5 §eeoe 9 total

Gold fish 4-5 1 1 1 3 100
Yellowtail 180 -220 1 1 2 100
Red sea bream 18 -42 2 100
Japaness striped 9 o

knifejaw 40 -59 100
Control
(Same as above fishes) 0

Each fish was intramuscuraly injected with1.0mgof viable cells per 100g of fish body weight.

#6.
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Table 6. Survival of the isolate NO79 - 03 in various suspending media at 22C

Viable cells /1 ml (days)

Suspending
0 1 4 7 9 16
Tap water 35X10 5 0 0 - — ==
3% NaCl containing water 35X105 3 X104 0 — = -
Sea water 35X105 65X105 13X103 14x103 12X10 3 0
Suspending media were sterilized by autoclaving (121°C, 15min) and were incubated static
between sampling,
KT FBEERRRD HERIRZ
Table 7. Drug sensitivity of isolates from amago salmon
Strain
Drug NO79-01 NO79-02 NO79-03 NO79 - 04 NOB80 - 01
Chloramphenicol ++-+ ++-+ +++ +++ +++
Oxytetracycline +++ +-++4+ +++ +++ +++
Nalidixic acid +++ +++ +++ +++ +++
Oxolinic acid + 4+ +++ ++-+ +++ +++
Thiamphenicol +++ +++ +-++ +++ ++-+
Aminobenzyl 4+ o+ 4+ ot ot
penicillin
S ot o ++ ot 4

nifurstyrenate

Sulfisoxazol

Sign (—~=++4+ ) represents degree of sensitivity.
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Abstract

In winter 1978 -1979, we sampled moribund amago salmon, Oncorhynchus rhodurus, from an
experimental mariculture project in Nagasaki Prefecture.

The isolates from kidney were submitted to characterization tests, agglutination tests with anti-
Aeromonas salmonicida serum ( MIMATA 774), pathogenicity tests with various species of fishes,
viability tests in various media, and sensitivity tests of various drugs.

Putting these results together, this disease was diagnosed as furunculosis caused by a variety of

A. salmonicida, with abilities to kill marine fishes and survive decidedly better in sea water than in

fresh water.
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