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A Beta-Haemolytic Streptococcus Isolated from Epizootics
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Table 1. Source of the strains used in this study .

Strain

No Date Source Age  Site Location

NC—7901 11, Nov.,1979 Japanese 9  Kidney  Shishimi ,Kamiagata

sI.FI;
Knifejaw (Ishidai)

NC—8009 4, Jul .,1980 P 3 P Toishi , Nagasaki
NC—8010 ” » ” ” y
NC—8011 ” ” ” ” »
NC—8012 7, Aug,1980 ” p ” Hisaka, Fukue
NC—8013 " " » Eye z
NC—8014 ” ” ” Kidney 7
NC—8015 27, Aug,1980 P v ” I\B//[I;rrllglfnnllz(au?gg ama,
NC—8016 7 ” 4 7 Vi
NC—8101 28, Oct., 1981 ’ s ” ” Toishi , Nagasaki
NJ —8001 18, Jun.,1980 Rabbit fish 1 7 Nomo, Nishisonogi
(Aigo)
NJ —8002 ” 7 ” ” ”
NJ —8003 ” 7 » ”
NF—8001 17, Sep., 1980 0 aleye ) 0 ” Chijiwa, Minamitakaki
ejina
NF _8002 4 7 4 ” 4
NF—8003 ” 7 a4 ” ” ”
NE —8159 6,0ct., 1981 Flounder " ” Kozasa, Kitamatsuura
(Hirame) .
NM—8101 5, Oct ., 1981 ggrf:sh P ” Nomo, Nishisonogi
. %1011 ahagt)
KST2 ' 5,0ct., 1979 Tlaptd Heart Kagoshima
NA—8080"" 5.Aug.,1980 Yellowtail™" 1 Kidney Kuchinotsu,
*11 (Buri ) Minamitakaki
NA—8081 .. 17, Sep-, 1980 P 0 Brain Obama,
NA— 8082*11 24, Sep .-, 1980 » , Kidney Kozasa,Kitamatsuura
NK— 8001 . 9, Sep -, 1980 a"m’tberjacks"‘B 1 ” Kamiagata, Kamiagata
(Hiramasa)
NH—8006 1,Aug.. 1980 Blackscraper 0 % Minamikushiyama,
( Umazurahagi ) Minamitakaki

% 1, Oplegnathus fasciatus. %2 Siganus Sfuscescens, #*8: Girella punctata.

% 4. Paralichthys olivaceus. *5. Alutera monoceros. x6: Tilapia nilotica.

* 7: Seriola quinqueradiata. x8: Seriola aureovitta . %9 Navodon modestus.
%10 Supplied by Dr.TKirao, Miyazaki Univ. *1L Reference strains in this study.
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Table 2. Characteristics of pathogenic bacteria isolated from cultured seawater

fish.

£8%5 198283 A

Characteristics

Present

strains

Reference strains

(17

(NF—8003)

Streptococcus sp.

KST —2 (§—haemo-

lytic type )

5strains of
Streptococcus sp.
(e¢—haemolytic type)

Gram stain
From
Motility
Growth at in :
10°C
45 °C
6. 5 %NaCl
pHO. 6
0.1 % methylene
blue milk red .
Growth on:
10% bile
40% bile
Heat tolerance
(60°C, 30 min.)
Catalase
Cytochrome oxidase
OF test .

Hugh—Leifson med.

CTA medium
MR test
VP reaction
H: S production
Nitrate reaction
Indole

Lysine decarboxylase
Arginine dihydrolase

Ornithine
decarboxylase
Citrate utilization
Casein digestion

PT test

TCC test

Hydrolysis :
Gelatin
Starch
Hippurate
Esculin
Arginine

Haemolysis of :
Sheep
Horse

Susceptibility to
bacitracin

Antiserum (KST—2)

+
oval cocci

4+ ww

+
oval cocct

o+t

+++

|+ +mm

e N

R K

+
oval cocci

T+ v A+ + ]+

+

oval cocci

+
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Table 3, Carbohydrates utilization of pathogenic bacteria isolated from

cultured seawater fish,

Present strains

Reference strains

St (17)  (NF—8003) Rerr % (5~ haemo- g‘t%ﬁ';csocgfus sp.
lytic type ) (@ —haemolytic type)

Glucose + + + +
Arabinose = — — —
Xylose — — — —
Mannose . + - =+
Lactose . - — —
Maltose + + + +
Sucrose + - + -
Melibiose — — - -
Trehalose + + + +
Melezitose + - + -
Raffinose — — —

Glycerol — — — —
Inulin — = —
Esculin + + + +
Salicin + + + +
Mannitol + + + iy
Sorbitol — — . —

6. 5 %Nacl , ph 9 68L00. 1 %A FL T V—
BWIICBNTHET A 1208 IO HEE A ITE
Utz L, MBEMRGEICENT, S5
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PUEREE & bIC, A—BEICAThE DL AD
N5, 8, SHDEDONF — 8003 EbkidiEil~
VITIRAENTT U0 5 afsmEeHek e & [ —B T



Felif LK 2 A BRIBI R R

®w8m 198243 H

# 4 DIANCHE & o s BERel & AL E & OPEIR O g

Table 4 Comparison 1n characteristics between the present strains and Streptococcus

stains which have been previously reported .

] Tilapia, ayu Ayu and
Characteristics Present strains ?ﬁ}ONvX&lll ?E;iui)ré’li{‘}tﬁ[f}’]% %ﬁ}:‘sa 0 étog‘ Ayu
ctal, 1981 o al, 1981) 1981) (UGAJN,1981)

Haemolysis I g i ¥] B
Growth at,in:

10°C - - - -

45C = - = = =

6. 5% NaCl - —

0. 1% methylene

blue milk red. - - -
Growth on 40% bile — — -~ - =
Heat tolerance
(60C, 30min.) — = - _ -
Arginine dihydro + + NT=.=1 +
VP reaction — NT — — W *2 —
MR test - NT + —~t +
Hydrolysis :

Gelatin . — — — — —

Starch + + + + +

Hippurate — — — — -

Esculin + + + - 4

Arginine + + + + +
Acid from

carbohydrate

Glycerol - + - 2 —

Lactose - + - — -

Sucrose + + + + +

Sorbitol — — - — -

Trehalose + + + o +
Susceptibility to

bacitracin = + - NT NT

1
*LNT Not tested. *“4 W:Weakly positive

b5 EHHIN D,

BB RIS IRE O A O RIE, K1
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THR LT 39CLLL THIBIEATRE Th -1, 47
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Fig. 1. Effect of temperature on growth of
each two strains of f—and «— haem-

olytic Streptococcus sp. isolated from

various seawater fishes.
( Medium : BHI broth, pH: 7.4, Incu-
bation : 24 hr shaking culture )
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Fig. 2. Effect of NaCl conentration on growth
of each two strains of p—and a—
haemolytic Streptococcus sp.isolated
from various seawater fishes. (Medium:
Broth removed agar from Sensitivity
Disc Agar,pH : 7.4 Temperature 25,
Incubation : 24 hr shaking culture)
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Table 5 Effect of inoculation dose on the susceptibility of japanese striped
Knifejaw to the Streptococcus sp. NC — 8015.

(HE.;;T] . Ii;n::ir \E?Egyg{%] Days after inoculation e M(E r;a)lity
B, W.) used (Average) 1 2 3 4 56 7 8 9101112131415 1617 18 19 20 7
10 2 22~36 A*l 2 2
(29)  B*2 11 2 100
1 5 32~96 A 1 21 4
(52) B 1 1 1 1 4 80
0.1 5 30~98 A 1 1 3 5
(65.6) B 1 1 2 40
0.01 5 30~74 A 2 3 5
(54.4) B 0 0
Control 5 40 ~ 56 0
(49. 2)
*1 : Number of fish alived with the symptoms. ( Symptom : Turbidity of cornea,
Exophthalmus )
*2 . Number of fish died with the symptoms.
%6 EPEREINC—8015 ICHid 5 7 fFEDRES M
Table 6. Results of inoculation on the susceptibility of 7 fishes to the
Streptococcus sp. NC— 8015.
Sgélnén%? (I)\Ifugst;ler v%g?g%xt Days after inoculation . Mor.tality
fish used used 123456078 91011121314151617181920 (%)
Opaleye *! 2 19~36 A* | 1
(27.5) B*? 1 1 2 100
Marckerel *2 3 18~22 A
(19.3) B 1 1 2 66
Butterfly fish*3 1 127 A 1
B 1 1 100
Red sea bream*! 3 27~50 A 1 2
(38.3) B 0
Japanese horse 3 6~14 A 1
marckerel *5 (9 B 0
Flounder *6 3 4~6 A 1
(4.6) B 0
Rockfish*7 3 24~30 A
(26.6) B 0

*1, *6 . See table 1. *2 . Puneumatophorus japonicus japonicus. %3 . Microcant hus
strigatus. *4 . Chrysophrys major. %5 . Trachurus japonicus. 7 . Sebastiscus
marmorathus. *8, *9 . See table 5,
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The biological and biochemical characteristics of isolates from these diseased fishes were quite uniform

and similar to these of g-haemolytic Streptococcus sp. isolated from freshwater fish with KITAO et al.

(1981), OHNISHI et al. (1981) and UGAJIN (1981).

The tow strains isolated from diseased japanese striped knifejaw and rabbitfish grew at temprature

range of 19°C to 39 °C and NaCl concentration range of 0%NaCl to 5% NaCl.

The isolates, NC-8015 strain, from diseased japanese striped knifejaw was found to be pathogenic to

japanese striped knifejaw, marcherel (Prewmaiophorus japonicus Japonicus), and butterflyfish (Micro-

canthus strigatus) after intramuscular, and weakly or not to red sea bream (Chrysophrys major), japasese

horse marckerel (Trachurus japonicus), flounder and rockfish (Sebastiscus marmorathus) .
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Abstract

Streptococcal infection occurred among cultured seawater fish, japanese striped knifejaw (Oplegnathus

fasciatus) , rabbitfish (Siganus fuscessces), opaleye (Girella punctata), flounder (Paralichthys olivaceus), and

triggerfish (Alutera monoceros) in Nagasaki Prefecture from Nov. 1979 to Oct. 1981.

The typical symptoms of the affected fish found in diseased japanese striped knifejaw and opaleye were

" the exophthalmus and turbidity of cornea, but those found in diseased rabbitfish, flounder and triggerfish

were not.



