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BAEHOBREMY Vv 2R E LY 7 ) AREREC O T

BEH— -k F RERB AHEA
(1980 42 9 4 24 R2m)

Studies on tne Causative Organisms of Vibriosis among the Pen-Cultured

Coho Salmon Oncorhynchus kisurck in Japan*:

Kenichi Tanma*?, Mamoru YosnimMizo*2, Yoshio Ezura*?,
and Takahisa KiMURA*?

In the period 1977-1979, 7 epizootics occurred among the pen-cultured coho salmon Oncor-
hynchus in the Tohoku district and Hokkaido, Japan. Thirty-eight vibrio strains were isolated
from the diseased fish as causative organisms. The isolates were studied taxonomically and
serologically.

The results obtained were summarized as follows:

1) Of the 38, 33 strains (No. 1-No. 33) were identified as V. anguillarum, and they all
showed positive agglutination with rabbit antiserum against V. anguillarum type J-O-3.

2) The pathogenicity of a representative strain (No. 1) of those 33 strains (No. 1-No. 33)
was demonstrated by immersion method (ca. 10° cells/m/, 10 min.) using chum salmon ©O. Keta
fingerlings.

3) Five strains (No. 34-No. 38) of vibrio isolates at Abuta, Hokkaido were found to be
different from V. anguillarum on the basis of taxonomy and serology. Also, the representative
strain (No. 37) of those failed pathogenicity against rainbow trout Salmo gairdneri and coho

salmon fry.

On the basis of the above results, those five organisms were assumed to be secondarily

infected organisms.
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Table 1, Source of the isolates

No. of Temp. of Media for Assumed
Strain No. Location Data sea water Organ mortality
strains (°C) isolation (%)
1~ 7 7 Shizugawa '77. 7. 18 20~21 Sea water agar¥*  Kidney
8~12 5 Kirittapu ’78. 7.28 12~18 Nutrient agar 14 19
Sea water agar*?  Kidney
13~22 i0 Otsuchi Bay '79. 7. 13 19~20 BTB Teepol agar Spleen etc.
BS medium base A
. Sea water agar*? s
23~27 5 Kirittapu 79. 8.25 13~17 BHI (1.5% NaCl) Kidney 9
28~30 3 ” ” ” Sea water agar*? ” ”
. oo - Kidney
31~33 3 Otsuchi Bay '79. 11. 21 17~18 Sea water agar*® Skin lesion
34~38 5 Abuta ’79. 8. 24 19~20  Sea water agar*® Kidney 8
*1 polypeptone 0.5% *2  polypeptone 0.5%;
yeastext,  0.25 yeastext. 0.1
beef ext. 0.25 meatext. 0.1
glucose 0.1 proteose
Art. sea pepton No.3 0.1
water 750 mi Art. sea
Dist. water 250 m/ water 750 mi

Dist. water 250 m/

Table 2. Clinical sign of the diseased fishes

Strain . Clinical sign of the diseased fishes Mean body Mean body
Location weight length
No. Superficial Autoptical (g) {cm)

petechial haemorrhage
at the lateral of the body. swelling of the spleen.

. haemorrhage at the ventral anaemia of the liver.
I~ 7  Shizugawa  g- haemorrhage of the 54l 33
epidermal ulcer and abdominal region.

desquamation.

o haemorrhage at the lateral
8~I12  Kirittapu and the ventral region
swelling of the spleen.

sﬁ\rx{?lling around the dorsal haemorrhage of the

13~22  Otsuchi Bay abdominal region.
haemorrhage at the lateral : : 1620 44
N b congestion of the pyloric
and the ventral region. region.
abrasion at the ventral
region.
congestion around the vent . f
23~27  Kirittapu and the base of the swelling and necrosis of 84 18
pectoral fin, the spleen.
petechial haemorrhage at
the ventral region.
abrasion and petechial
28~30 ” ?:gt{:’c;:-rhage at the ventral ” 177 27
congestion around the vent.
haemorrhage at the lip,
ventral region and the swelling of the spleen.
: lateral, anaemia of the liver.
31~33  Otsuchi Bay congestion of the eye. haemorrhage at the 145 2
petechial haemorrhage intestinal tract.
at the lateral.
abrasion at the dorsal,
34~38  Abuta the Ventral region and swelling of the spleen. 75 18

cataract.
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Table 3. Reference strains used

Strain Species name Dornor
NCMB 6 V. anguillarum NCMB*
NCMB 829 " ”

NOAA V-775 V'bi‘z)"g,‘gé’“l’“"’ M.H. SCHIEWE*
NOAA V-1669 V<bﬁ)"§’gé"’2”‘m p

*1 National Collection of Marine Bacteria, Aberdeen, Scotland

*2 Northwest and Alaska Fisheries Center, NOAA, Washing-

ton, US.A.
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Main characteristics of the isolates from discased fishes

Table 4.
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Table 5. Main characteristics of the isolates (No. 1~33) and reference strains

Strain Bergey’s NOAA NOAA
manual NCMB 6 NCMB 829 No. 1~33
m 8th ed. V-775 V-1669
Single polar flagellum + + + + + +
Indol + + + - - +
MR dx - - - + _
VP d + + ~ n
Citrate utilization - + + + - +
Sensitivity to Q/129 -+ + -+ + + +
” Novobiocin + + + + + +
Gelatin liquefaction + + -+ + + +
Casein hydrolysis + + + + + +
Tween 80 ” d + =+ + — _
Starch " + -+ = + =+ +
Hydrogen sulfide — — — — - -
Acid from arabinose — - — — —
” mannose + + + ES + +
” sucrose + - + + + -+
4 mannitol + -+ + + + +
4 inositol - - - - - -
4 salicin — - - - + —
09 NaCl + - - — — _
7% NaCl d - - - — —
109 NaCl - - — - — —
Growth at 5°C - + + + + +
. 37°C d - - + - i
” 42°C - - - — — —
Arginine alkaline . + + -+ _ +
Lysine decarboxylase - — - —_ — -
Ornithine 4 — - — — — —
Hemolysis of horse blood d + + + -~ +
Luminescence — - — — — —
GC mole % 44~45 44.0 43.5 44.1 44.5

* different reaction given by different strain,

Table 6. Slide agglutination tests of the isolates and reference strains against
anti-V. anguillarum sera* J-O-1, ]-0-2 and J-O-3

N NOAA V-775 NOAA V-1669 No. 1~33 No. 34~38

J-0-1 - + _ _
1-0-2 _ - - _
J-0-3 - - - _

* [EZURA et al.: Fish Pathology, Vol. 14, No. 4 (1980)

EATHLRE LIz L i, BEnEO+ s HEfoE 7 J-O-1 FhoAUBl 2 h, X8 D NOAA V-1669 i3
VAL, ThET=U~A, v~i4, 7<IEDOHRK —HK LR LR T LD TH oI, Zhick LART
RERCROR TR DY, *OREHES V. arguillarum OF v AnLDTHE (No. 1~No. 33) 38Rk Ui
ERB PR DIMERERL, O MFRHG €13 TT X5z V. anguillarum *RFEE NI Lok, K0E
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Table 7. Main characteristics of the isolates (No. 33~38) and Vibrio sp.
reported by several workers

\ Strain = g - = g
o~ o~ & 2 &
™~ - B 7 & & 2
N 5 § e & & T . 3
~ % z z =) . . o= L2 R
N T2 ¥ £ 8F 8§ 8% 8E  dg
| T8 o8 8 £ g2 g2 f1 g0 i
Characteristics \ g NN G E:E ﬁ% :-E% ;?J fg EE
Single polar flagellum + + + + + + + + + +
Indol teo o+ + + o+ + +at 4 - -
MR + + o+ o+ o+ + + + - +
VP — - - - - - - - -
Citrate utilization + + + + + —er +
/129 sensitivity + + + - _ + + + +
Novobiocin  » + + + + +oo + + +
Gelatin liquefaction S + + ER + 4. + 4 + +
Casein  hydrolysis + + + + + +30 +
Tween 80 » + + + + S+ T
Starch ’ + + + + : + + - +
Hydrogen sulfide + + + — + —er o _ -
Acid from arabinose - - - - - - - a0
4 mannose - + + + + + + +
4 sucrose +e  + - + + - —~er - - -
” mannitol + + + + + +s0 +o0 — _
” inositol = + - - — —as - — -
” salicin - -+ F te - + +
095 NaCl - - - - 4 _ _ _ _
7% NaCl S S S =0 tw - -
1095 NaCl - - - — — —
Growth at  5°C — - - - — =
’ 37°C - - -+ 4 + - +
” 42°C — - - - +80 —
Arginine alkaline - - - - - — -5 _ »
Lysine decarboxylase - + + + + + - + 4 +
Ornithine ” + + — + teo  — + _
Hemolysis: horse blood + + - +v + +
Luminescence - — — - -

*1 percent of strains giving positive ot negative reaction.
*2 weak positive.

Table 8. Results of the artificial infection with a representative isolate No. 1 on
the chum salmon O. kera*® with immersion method*®

Fish number died

Days after exposure

1 2 3 4 3 6 7 8 9 11 14

0/17%  0/17 0/17 0/17 37 6/17 8/17 8717 8/17 9/17 9/17

*1  number died/number tested,
*2  mean body length 16.6 cm, mean body weight 61.2 g,
*3 ca. 105 celis/m/.
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Table 9. Clinical signs of fishes died by artificial infection with a representative isolate*

Fish Clinical signs of fishes died
No. Superficial Autoptical
1 congestion around the anal fin haemorrhage in the muscle and the abdo-

haemorrhage at the ventral region

swelling and congestion at the base of the
2 dorsal fin. petechial haemorrhage at the pec-

toral region

3 congestion at the base of the dorsal fin

4 congestion around the jaw, the vent, the anal
fin and at the base of the ventral fin

5 congestion around the jaw, the vent, the anal
fin and at the base of the pectoral fin

6 congestion at the base of the caudal fin
discoloration of the gil

7 congestion of the pectoral and the ventral fin

spotted haemorrhage at the ventral region
congestion around the jaw, the vent and the

minal region
slight discoloration of the liver

haemorrhage at the abdominal region
slight discoloration of the liver

haemorrhage at the abdominal region
slight swelling of the spleen

slight discoloration of the spleen

marked discoloration of the liver

spotted haemorrhage and discoloration of the
liver

8 anal fin. haemorrhage at the base of the discoloration of the liver

ventral fin

congestion at the base of the caudal fin : .
9 haemorrhage of the pectoral fin haemorrhage in the muscle of the abdomi-

swelling around the vent

nal region

* see Table 10,

Table 10. Slide agglutination tests of the
reisolates from artificial infected fish*!
against anti-V. anguillarum sera*®

Antisera
Antigen
J-0-1 J-0-2 J-0-3
No. 1 — - +
2 - - +
3 - - +
4 - - +
5 - - +
6 — - -
7 - = +
8 — — +
9 - - -+

*1 see Table 8,
*2 EZURA et al.: Fish Pathology, Vel. 14, No. 4 (1980),
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