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An Outbreak of Furunculosis in Coho Salmon (Oncorlynchus kisutch)
at the Beginning of Marine Pen Culture
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Coho salmon (0. kisuzch) reared in a freshwater pond were transported by ship from Wakayama Pre-
fecture to Otsuchi Bay, Iwate Prefecture, in November 1979. The fish were immediately transferred to a
pen for marine culture in seawater, and mortality was observed. The cumulative mortality after ten days
was approximately 80 percent.

On examination of the diseased fish, Aeromonas salmonicida was considered to be the causative agent
of the extensive mortality, but a mixed infection with Vibrio anguillarum was observed in a few cases. We
tried to determine the origin of this disease. A. salmonicida was isolated from freshwater cultured coho
salmon remaining in Wakayama, and relatively high agglutination titer for the organism was detected in their

sera. It was concluded from this that A. salmonicida is probably carried by freshwater cultured fish and

can be transmitted during the transport.
The results of this study suggest that it needs to control furunculosis throughout the stage of fresh-

water culture and to reduce physiological stress as much as posible during transport of salmon to the marine

culture site.
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March 1979, a private fish farm in Wakayama Prefecture
Purchased fries (0.9-3.0 g/fish) and reared them in freshwater ponds.

November 14, 1979.

Bathed the fish with a nitrofuran derivative, although neither furunculosis nor vibriosis

was observed at this time.

Transp:)rted the fish by a truck from the farm to the nearby port.

4
Shipped the fish (about 14 ton) in a 427t vessel and acclimated them to seawater
(in a mixture of 100t of freshwater and 180t of seawater, at 14°C) during the

shipping.
|

November 17, 1979, Otsuchi Bay in Iwate Prefecture

Arrivea at Otsuchi Bay.

Controlled water temperature in the vessel at 18°C.
|

Transferred the fish to the pen in the sea.

l
Found some diseased fish.
)
November 21, 1979.

1
Accumulated dead fish (about 50%).

Fig. 1. History of coho salmon obsetved in this study.

Table 1. Cumulative mortality of marine cultured coho salmon due to an outbreak of furun-
culosis for ten days after transport into 3 different culture sites by the same vessel

For ten days {to November 27th)

. No. of fish
Place transported at
No. of fish No. of fish Percent of

November 17th survived died mortality
Otsuchi 26000 ( 3.61)* 5200 (0.7 1) 20800 (2.9 t) 802
Hirota 70000 ( 8.4t) 21000 (2.5 1) 49000 (5.9 1) 70%
Kesennuma 10000 ( 1.20 500 (0.06t) 9500 (1.141) 959,
Total 106000 (13.21t) 26700 (3.26t) 79300 (9.941) 75%

* Ton.



Table 2. Clinical sign of the diseased coho salmon, diagnosis by coagglutination test and isolation of pathogens in Otsuchi Bay,
November 21th, 1979

Superficial Autopsical Coagglutination test Isolation
— - - using staphylococci

petechial ulcer and

Fp';:: Fish vl?;d}): Body haemorrhage swelling ancmia  haemorrhage  swelling sensitized with anti-
No. ight  length N _ I _
No. ® (em) . ventral,  ventral, - .
hc,dd pectoral latcral liver intestinal spleen Asg*! Va*? Rs** As*! Va*?
part fin region tract
2 1 157 25+ - T . + i _ _ _ _
2 e 19.5  + + | . - _
3 102 18.5 + — ' - - — -+ — — -~
4 144 21.2 + + - - — — + — — + >
5 121 193 ! + - - - _ | _ | _ &
6 163 22.0 — — — _ | ’\\*
7 19 20.5 [ + t -+ 1 <
1 8 29 243 ' i :
9o 25 245 - ; . - ~ , N _ =
10 234 23.7 | i ) 5 _ _ _ _ 2
1 187 22.5 | - - i _ 7 - _ _ - _ &
12 184 230+ | ; ; - . - _ 4 . 5
13 205 23.2 - — — - — 4 _
14 78 240+ + - | - . _ . _
3 15 133 20.4 + — t i - 1 [ - - T
16 159 205+ - | . - _ . _
17 117 20.0 , 5 - + i - 4 _ L
18 158 2.2 4 i , ; . | _
19 110 20.1 + — - + =+ : -
20 137 200 - - - - - _ N _
21 165 2.7 - ; - - - _ - - -

*' Aeromonas salmonicida, ** Vibrio anguillarum, ** Renibacterium salmoninarum.
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Table 3. Clinical sign, isolation of pathogens and agglutinating antibody titer in sera of tested
fishes remaining in freshwater ponds at the farm in Wakayama Prefecture

Agglutination titer for

- Body Body -
l;‘f)h weiggl lenglyh Clinical sign Al.sqlz;mon‘ 32‘1 A. sal ieide V. illaro
@ (em) (ATCC 14174y (NCMB 829)
1 22.6 12.3 ulcer & swelling -+ Nt* N1
in lateral region,
haemorrhage in
intestinal tract
2 16.6 11.0 pinhead - Nt Nt
3 7.7 8.7 pinhead - Nt Nt
4 nt ni normal : 80 <2
5 nt nt normat - x 160 <2
6 47.5 14.8 normal Nt 160 <
7 42.9 14.2 normal Nt > 80 <2
8 40.8 4.1 normal Nt > 40 <2

*  Not tested.
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Table 4. Characteristics of isolated strains

Isolated
strains

Otsuchi
— Wakayama

o

b

3
E3
g

A. salmonicida
— subsp. salmonicida

A. hydrophila
= subsp. hydrophila

A. punctata
— subsp. punclata
(1AM 1646)

(IAM 1018)

=
2
o
£

A. salmo
(EFDL)

Table 5.

3
0.

*1

Gram
Cell form
Motility
Flagella
Oxidase
Brown pigment -
OF test
Gas from
glucose
glycerol
Acid from
arabinose
galactose
mannitol
sucrose
Indol
H.S -
Lysine decarboxylase
Ornithin
Arginine ”
Utilization of glucose
L-arginine
L-asparagine
L-histidine -
L-glutamic acid
L-serine
L-alanine
Growth at 37°C
Growth in 09 NaCl
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*: Short rod, ** Rod, ** Polar flagella, ** Fermentative.

Pathogenicity of the representative iso-
lated strain (No. 1-A) on goldfish*!
by intramuscular injection

Number of survived fish
Dase —_—
{wet weight) Days after injection
1 2 3 4
4/5% 0/
5/5 55

0 mg/0.1 mf/fish
3 mg/0.1 mi/fish

3/5 0
Mean body weight (7.7 g, mean body length
8.3cm.

Number of survived fish/number of challenged
fish,
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