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The Causative Organisms of Vibriosis in Cultured Young Yellowtail, Seriola quinqueradiata

Norio Y ASUNAGA, Shichiro Ocawa, and Kishio HATAI
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Table 1. Incidence of Vibrio anguillarum and other bacteria from cultured vellowtail and other fishes

in 1980
Number of fish from which each bacterium
Body was isolated / Number of fish examined
length
range Vibrio Vibrio
Source Location Date (cm) anguillarum spp. Others
Yellowtail Minamikushiyama 6, Jun.,1980 5.0- 7.6 3/5 0/5 2/5
Obama 9, Jun.,1980 4.1- 7.0 3/3 0/3 0/3
Tijiwa 2 5.4~ 7.3 3/3 0/3 0/3
Minamikushiyama ” 6.5- 6.6 0/3 3/3 0/3
Tamanoura 10, Jun.,1980 6.5- 8.5 3/3 0/3 0/3
Kozasa 12, Jun.,1980 6.5- 6.7 0/ 2 2/2 0/2
Minamikushiyama 13, Jun.,1980 8.2- 9.1 2/ 2 0/2 0/2
Kitagushi 19, Jun.,1980 6.5- 8.5 3/3 0/3 0/3
Usuka 20, Jun.,1980  10.0-11.0 2/2 0/2 0/2
Minamikushiyama 24, Jun.,1980 6.5- 7.2 2/2 0/2 0/2
Kutinotu s 5.2- 7.2 2/2 0/2 0/ 2
Kozasa 26, Jun.,1980 6.5- 7.3 2/2 0/2 0/2
Ooshima 27, Jun.,1980 7.7-12.2 5/5 0/5 0/5
Nomo 29, Jun.,1980 5.5- 6.1 2/ 2 0/2 0/2
Wakimisaki 1, Jul.,1980 5.8- 7.5 5/5 0/5 0/5
Minamikushiyama 7, Jul.,1980 6.3- 9.0 4/ 4 1/4 0/4
Kutinotu ” 6.3- 7.5 2/ 2 0/2 0/2
Obama 2 7.5- 9.4 0/4 4/ 4 0/4
Minamikushiyama 16, Jul.,1980 7.7- 8.3 0/2 22 0/2
Wakimisaki 19, Jul., 1980 8.4-11.5 3/5 2/5 0/5
Minamikushiyama 24, Jul.,1980 11.0-11.2 0/2 2/ 2 0/2
Blackscraper  Tijiwa 9, Jun.,1980 3.9- 4.7 2/2 0/2 0/2
(Umazurahagi}) Kozasa 12, Jun.,1980 4.0 0/1 1/1 0/1
Minamikushiyama 13, Jun.,1980 4.1- 4.8 4/ 4 0/4 0/4
” 24, Jun.,1980 5.0- 5.1 1/2 0/2 0/2
Damselfish Minamikushiyama 13, Jun.,1980 5.0- 6.1 1/2 0/2 0/2
(Suzumedai)
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Table 2. Source of strains of bacteria isolated from cultured yellowtail

and other fishes

Strain
Source No. Location Date
Yellowtail MASO - 02 Minamikushiyama 6, Jun., 1980
03 Obama 9, Jun., 1980
04 Tijiwa P
06 Minamikushiyama %
07 7 7
08 » y
09 Tamanoura 10, Jun., 1980
10 Kozasa 12, Jun., 1980
11 2 B
12 Minamikushiyama 13, Jun., 1980
13 Kitagushi 19, Jun., 1980
14 Usaka 20, Jun., 1980
15 Minamikushiyama 24, Jun., 1980
16 Kutinotu ”
17 Kozasa 26, Jun., 1980
18 Ooshima 27, Jun., 1980
19 Nomo 29, Jun., 1980
20 Wakimisaki 1, Jul., 1980
21 Minamikushiyama 7, Jul., 1980
22 Kutinotu “
23 Minamikushiyama 2
24 Obama “
25 ” 2
26 Minamikushiyama 16, Jul., 1980
27 Wakimisaki 19, Jul., 1980
28 2 »
29 Minamikushiyama 24, Jul., 1980
Blackscraper NHS&0 - 01 Tijiwa 9, Jun., 1980
(Umazurahagi) 02 Kozasa 12, Jun., 1980
03 Minamikushiyama 13, Jun., 1980
04 2 ”
05 ” 24, Jun., 1980
o NIO-01  Minamikushiyama 13, Jun., 1980

(Suzumedai)




Ty EL oK E SR BRI T U IR

£3. SEEC T A EROMER

Table 3. Characteristics of bacteria isolated from diseased yellowtail and other fishes

B/7H 19814 3 H

Character

Vibrio anguillarum

(21 strains)

Vibro alginolyticus

(4 strains)

Vibrio spp.

(8 strains)
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12 to
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NI8O - 01

04, 09
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to 05

)

NA&0 - 10, 11, 23
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NASBO -
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28
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Form
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MR test
IPA test
H2S Production
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Arginine
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Lysin
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Casein digestion
Citrate( Simmons)
Tartrate(Jordan)
Malonate
Cholera red
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NaCl 0%
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7
10
Temperature
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Novobiocin
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Table 4. Carbohydrate utilization of bacteria isolated from diseased yellowtail and other fishes

Carbohydrate

Vibrio anguillarum

(21 strains)

Vibro alginolyticus Vibrio spp.

(4 strains) (8 strains)

NA80-02 to 04, 09,

12 to 22, 27
NH80 - 01, 03 to 05
NI80 - 01

NAB0 - 10, 11, 23
NH80 - 02 NASO -
06 07 08 24 25 26 28

29

Acid from

Arabinose
Xylose
Rhamnose
Levulose
Galactose
Mannose
Sorbose
Cellobiose
Lactose
Maltose
Sucrose
Melibiose
Trehalose
Melezitose
Raffinose
Glycogen
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Dextrin
Starch
Adonitol
Esculin
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Mannitol
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Inositol
Dulcitol
Erythritol

+

|+ +++++ 1

L+

+(20), —(1)

+

|
|
[
[
|
|
|

|
|
|
|
|
|
|
|

bt

+(1), —(3)

|+ +++++

I S A
+

I +4+ 1+l +++++ 1 +++++1
|+ 1+l +++++++++++

|+ 4+ 1+

|+ 1+ +T
|+ 4+ ++ 1 +++++

+ 4+ 1+ 1 +++1+ 1 +++++1
l+4+ I+ 1 +++++ 1 +++++1
l++ I +++++++ 1 +++++1

L+ 4T
L+ + 1+
|
|
L+ +
|
!

+

| 4+ + 1

[+ + |
4
+
4
4

|

I
I+ +
| |

|

|

|

I+

():

number of strain.

EA SNV, anguillarum Fkkl3 -+~ CHE— KS# (F0—D) ¢ LTEBILTWS, IED

M IZHRVWEELRTOT, 525 CMEMT—

ERER, REZHEET2LEE BB EREHL

ThHiLEZLNDEBN, WKBEBKDV. angu— UEIGELIRL ot an/~Ty v IRRD V. angui—

illarum CH! (|30 0 -C) L HEMELZEFET S
ZEh b ZhERRE ST AEWRTV. anguillarum

UarumBkklE, IR & T 3 EFHIZ 2D DOME
IA& 5N 3%, $NC[E Ubiovar® &k Fserovar {2



Tl oK BE BRI T 52

# 5. Vibrio anguillarum NASO - 214k DI B M
Table 5.
Vibrio anguillarum NASO - 21

e

F7%5 1981#£3A

Results of inoculation experiments on the susceptibility of 6 species of fishes to

isolated from diseased yellowtail

Number of fish died

*

Common name of Body weight Number of Days after inoculation

fish used range(g) fish sample 1 2 3 4 Total

Yellowtail 32 - 44 2 2 2
(Buri)

Opaleye 2 5 6 4 4 4
(Mejina)

Red sea bream 6 - 16 3 1 1
(Madai)

Japanese horse 4 - 12 3 2 1 3
mackerel(Aji)

Japanese striped 84 1 1 1
knifejaw(Ishidai)

(Ishigakidai) 30 1 il 1

* Each fish was intramuscuraly injected with 1,0 mg of viable cells

per 100 g of fish body weight.
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Table 6. Minimal inhibitory concentrations(M.I.C.) of 7 chemotherapeutics for Vibrio anguillarum and

Vibrio spp.
Chemothera- M. L C. (mcg/ml)
Bacteria . No. of strains
peutics 25 12.5 6.3 3.1 1.6 0.8 0.4 0.2 0.1 0.05 tested
Vibrio OTC 19 2 21
anguillarum TC 15 4 P
CTC 5 16 Yy
CP 21 7
TP 1 20 ”
0X 3 18 ”
NFS - Na 4 17
Vibrio oTC 4
alginoliticus TC 1 P
CTC 3 y
CP 4 Yy
TP 1 2 ”
0X 3 1 7
NEFS - Na 1 P
Vibrio spp. OTC 8 8
TC 5 7
CTC 5 3 ”
Ccp 5 3 4
TP 2 1 »
10):6 3 3 1 ”
NFS - Na 4 4 P

OTC : Oxytetracycline, TC : Tetracycline hydrochloride, CTC . Chlortetracycline,
CP : Chloramphenicol, TP :Thiamphenicol, NFS - Na . Sodium nifurstyrenate,

0X : Oxolinic acid
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isolated from diseased yellowtail and
other fishes (Medium, 1% peptone water;
Nacl, 2%; pH,7.2; Incubation, 24hr

shaking culture)

Abstract

Vibriosis has caused severe losses among cultured young yellowtails in recent years in Japan.Major
objective of this study was to investigate the occurrence of the causative organisms of the vibriosis in
the culture farms of young yellowtail in Nagasaki Prefecture.

In the course of the diagnostic works, it was recognized that the majority of affected yellowtails had
little injury or a few large ulcer in the body surface. In addition to pen—cultured yellowtail, fishes
of several species found near the pens or confined after capture with yellowtail were collected as
specimens for bacterial isolation. The confined specimens were moribund or recently dead and the
f eral ones appeared normal. Seventy three isolates obtained from kidney tissue or ulcer lesion were
submitted to characterization test, and 71 were assigned to the genus Vibrio. Of these Vibrio
isolates, 54 were identified as V. anguillarum O—antigen type D(KITAO), 4 as V. alginolyticus and

13 as V. spp.. In consequence, it was shown that the feral fishes were infected with V. anguillarum
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and that the ulcer disease of yellowtail was caused by V. alginolyticus. In

growth—temperature

relationship, characteristic patterns were observed on respective species of Vibrio isolates. Vibrio

isolates of the above—mentioned two species and others, arbitrarily selected for pathogenicity test,

proved to cause vibriosis, and displayed same symptoms as the naturally infected fish respectively.

Generally, the present Vibrio isolates were confirmed to have high sensitivities to oxolinic acid.
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