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The study on the causal agent of Streptococcicosis
(Lactococcus garvieae), isolated from cultured marine fishes

Deok-Chan Lee, Jae-1l Lee; Chan-Il Park™ and Soo-Il Park'

Department of Aquatic Life Medicine, Pukyong National University, Pusan 608-737, Korea
* Pohang Regional Maritime Affairs & Fisheries Office

** Department of Aquatic Biosciences, Tokyo University of Fisheries, Konan 4-5-7,
Minato, Tokyo 108, Japan

The purpose of this study was to investigate the microbiological characteristics and the distributions of
the bacteria causing streptococcicosis occurred in marine fish farm, Korea. Many kinds of cultured fishes
suffered from the disease accompanied with typical symptoms, including darkening of the skin, exoph-
thalmia, petechiae inside of the opercula and distended abdomen. The isolates from the diseased fishes were
compared with Lactococcus garvieae by biochemical, biophysical and serological methods and polymerase
chain reaction(PCR) assay. We isolated 35 strains of the genus Streptococcus from the diseased olive floun-
der, Paralichthys olivaceus, yellow tail, Seriola quinqueradiara and Korean rockfish, Sebastes schlegeli. 15
strains out of the isolates were identified to L. garvieae and the others were not because of their different
biochemical and biophysical characteristics. Seven strains of the isolates were agglutinated by rabbit serum
raised against L. garvieae KG* phenotypic cells(ATCC49156) as a reference strain.

Twenty-one strains of the isolates identified to L. garvieae since they were formed the expected band
through performing PCR assay using specific primers, pLG-1(5-CATAACAATGAGATCGC-3") and
pLG-2(5-GCACCCCGCGGTTG-3"). In the present study, it showed that L. garvieae was a dominant
strain causing streptococcicosis in the tested area due to occurrence of 21 strains as L. garvieae out of all the
isolates, 9 strains as Streptococcus sp. and 5 strains as Enterococcus sp.

Key words : Streptococcicosis, Lactococcus garvieae, Enterococcus sp., Streptococcus sp.,
polymerase chain reaction(PCR)
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cus seriolicidaZ ™ 3Ach 124}, Domenech et
al(1996)2- o] X2 168 ribosomal RNAS] 7] v
g& 2AF A3 Lactococcus garvieae 9} Y33 #
ARt Lactococcus®l EFAZ A& F4HAL
Eldar er al.(1996)2 ©] Ale] A3erd A4 #
DNA-DNA hybridization 238 EthZ E. seriolicida
= L. garvieae®] olEo|8}1 st} £3], Zlotkin er
al(1998) g wolox e F e #F
£ polymerase chain reaction(PCR) ®gol] <5} L.
garvieae 2. A3 0]} o] AT €
Aol thgh ERe A A7 drxpEd s L
garvieaeZ R AT Aol Ao, A+
Zoll ZHE gRoAM Fel=le HeA e E78H
ARl= obF] ErEtA] B2 el EA L garvieae B
e S iniged ROE BT UTHEE - TH,
1998).

B 7oA e 8 veke] a3 siit o
Zel x|, 2u &g ¢ o} 5 745 A
ol A EaEe Aol st F =4S A3
2 izt EAEA BEA 07 W] 3, L garvieaeo)
3k Eo] PCR primerE ©}-&38t {282 Ay
< ZA T

ME 3 e

AgTEe| #elgy fxaF

£ A7 A8 #FES AR A4S
& Hol= k] 0] 40~600g2] ‘dX|(Paralichthys
olivaceus), 500~ 800 g 2] ol(Seriola quinqueradiata)
2 400 g AFe) Zv)EB e Sebastes schlegeli)®] Q-+
9l B, Bl M, 708w, A% B 4%
SoM BesT vEE 6 AT AEET
= L. garvieae ATCC49156(Kusuda er al., 1976)3}
ATCCA3921(Schiefer eral , 1985)8 AH3-813 th(Table 1),

M2 HENEH HAL

1.5% NaCle] #7}¢ BHIA vjx]oi| A} 28C, 1848
AlZE ikt 4 FElEtden, $eE Hed
of th&ME Gram A o 7] it 27

& AR oled dArAslelM &84 FFE
#Fsh

HHEF ZHE R AR

MacConkey agar, SS agar, S. faecalis broth % KF
Streptococcal brotholl 49 W& JelE ZABIAL
™, 0.01% tetrazoliume] 37} BHIA £} BHI brothE
o] &-&led 6.5% NaCl, 10C,45C,pH9.6 54 7+ &
st M AARF-E ZAFSIATHTable 3),

MBS My HAl

B ddoA B AlgaE o183 Table2
ol JeRR ofe] 7kA] 5o Qs A4 AALE
st e,

8|3 88A AP 5% sheep blood agarol] 30
C,24~48 A7} w8t & AAE BT

B S MA SEAIE

ATCC49156(KG") +5-F BHI brothel] 30°C, 24 4]
ZF vzt ¥ formaling 05% H7isle] 4l2ofA
24X 7 BRAIA E3EI T Formalin 283}
Z-(formalin killed cells, FKC)-2 4C oA 10,000
g= 3087 94 Felst M3ty PBSE 33 A
A ¥ 5% 2g/L PBSS] FEE st
d B2astch FHlE FKC PEeds} Freund's
complete adjuvan(FCA)E 3 £33 HoY 1l
€ 15kg 73 E79 AN ER ¥ A%E
9] 3ol 347t A& FARBIAL, 25 F oA |
mtE 34 A& FARINT HE FAILEZHFE 104
F AANA AAEF oL 56'ColAM 3087 7HE
st HlFIAIZI HE AHE oA AY
o] ARE-3F4iTt.

Aol g A8 PBSE A A3 34
3 AIEE FPHE ARl sEbolE SFAE
Moz HAstarh

PCRE B8t MZ2| B3

Chromosomal DNA 2] 2 8212 Ausubel ef al.
(1989)2] el wstth, &, 7+ A|@¢F & BHI
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Table 1. Tested strains used in this study
strains origin
classification designation fish oragn region
reference ATCC43921 - - - 1985 Schieifer ez al.
strains ATCC49156 yellowtail Kidney Kochi, Japan 1976 Kusuda et al.
RS 1T oliveflounder - Tongyoung 992 T
KS 2 olive flounder - Tongyoung 1992
KS 3 yellowtail - Goje 1994
KS 4 rockfish - Yochun 1994
KS 5 olive flounder - Tongyoung 1994
KS 6 olive flounder - Jeju 1994
KS 7 olive flounder - Tongyoung 1995
KS 8 olive flounder spleen Pohang 1996
KS 9 olive flounder - Tongyoung 1996
KS 10 olive flounder spleen Jeju 1998
KS11 olive flounder kidney Pohang 1998
KS 12 olive flounder liver Pohang 1998
K513 olive flounder kidney Pohang 1998
KS 14 yellowtail - Tongyoung 1998
KS 15 olive flounder liver Pohang 1998
KS 16 olive flounder heart Pohang 1998
KS17 olive flounder spleen Pohang 1998
:;;i KS 18 olive flounder kidney Pohang 1998
KS 19 olive flounder liver Pohang 1998
KS20 olive flounder operculum Pohang 1998
KS 21 olive flounder kidney Pohang 1998
KS22 olive flounder kidney Pohang 1998
KS23 olive flounder kidney Pohang 1998
KS 24 olive flounder spleen Uljin 1999
KS25 olive flounder spleen Uljin 1999
KS 26 olive flounder operculum Uljin 1999
KS 27 olive flounder spleen Uljin 1999
KS 28 olive flounder liver Uljin 1999
KS 29 olive flounder brain Pohang 1999
KS 30 olive flounder brain Pohang 1999
KS 31 olive flounder brain Pohang 1999
KS 32 olive flounder opercula Pohang 1999
KS33 olive flounder spleen Pohang 1999
KS34 olive flounder operculum Pohang 1999
KS 35 olive flounder brain Pohang 1999
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Table 2. General characteristics of tested strains

Characteristics

reference strains

ATCC43921

ATCC49156

tested strains
(n=35), %

Gram stain
Motility
Oxidase test
Indole production
H,S production
Oxidation-Fermentation test
Methyl red
Voges-Proskauer
Catalase
Simmon’ s citrate utilization
Nitrate reduction
Growth at
MacConkey agar
SS agar
Acid from
arabinose
glycerol
inulin
lactose
maltose
mannitol
melibiose
raffinose
ribose
sorbitol
sucrose

trehalose

+, cocci

+, cocci

+, cocci

-(85)%

+O1

*_percentage of reaction in tested strains.
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Table 3. Differential characteristics of tested strains
Characteristics

Growth at S. hydrolysis

6.5% 40%bile 0.01% faecalis - hemo- Agglu- PCR

0 e
10°C  45°C NaCl pH9.6 esculin TTC  broth broth Hippurate lysis tination results
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w
O 0~ N s W
+ + + + + + o+ o+
+ 4+ + + + o+ o+ o+ o+
+ o+ 4+ 4+ 4+ + 4+ 4+ o+
i

KS 10
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KS 12
KS13
KS 14
KS15
KS16
KS 17
KS 18
KS 19
KS§20
KS 21
KS§22
KS 23
KS24
KS§ 25
KS 26 - - - - -
KS27 - - - - -
KS 28 - - - - -
KS29 + - -
KS 30 - - -
KS31
KS 32
KS33
KS34
KS§ 35

+
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1
'
1

+ 4+ 4+ o+ o+ + F o+ o+ o+ o+
]
]
+

+ + + + + + + + + + + 4+ o+ o+
+ 4+
+ + + + + + + + + + o+ o+ 4+

+ o+ +
+ +
+ +

'
1
1
+

+ o+
+ + +
+ +

+ o+ + + + o+
+ +
+ +
1
+

+ + o+
)
+ 4+ + o+ o+ o+
+ o+
+ + +
1
3
+ + +

1
i
'

+ + + + + + + + + + o+ o+ F + 4+ o+ + o+

1
]
+ 4+ + o+ o+ o+

1
1
1
1
]

- +

+ + + +
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Table 4. Differential reaction on some genera of present tested strains

groups of tested strains (n=35)

Characteristics

A(n=9) B(n=5) C(n=21)
Growth at 10°C \% + +
Growth at 45°C - + -
Growth at 6.5%NaCl - + A%
Bile esculin reaction - \% v
S. faecalis broth \Y \Y% \%
KF broth + A" v
ATCC49156 antiserum - - +n=7)
PCR result - - +

n, number of strain; A, Streptococcus; B, Enterococcus;, C, Lactococcus; V, variable reaction.

pH 8.0, | mM EDTA)ol EEA|7|7 AL 1087}
uLx] 8t} of 7]l 10% SDS 30 149} 20 mg/mie]
proteinase K 3 x{5 713ted 37CollA] 6A12F vES-
AlA NEHE A AG F 5MNaCl 100 & ¥
&8 t& cTAB/NaCl-£9 (10% cetyltrimethyl-
ammonium bromide, 0.7M NaCl)-S- 80 448 7}3}d 65C,
1087 BEAI R ¥h- & 532 chloroform
fisoamylalcohol(24:1)& H7lsle] RAAHA &
a3 A20A 13500 pml g 787F 94 28}
Aok 452 MELE ube(1.5 mhol] £713, 53]
phenol/chloroform/isoamylalcohol(25:24:1) & A 713}
o EEE the Aol 13,500 pmo.2 77 ¢
A EEon, 45 MEL wbedl &713 0.6
v} <Fe] isoprophanolg H71sle] # A R
DNA7} vebd wi7bx] E3th A&+ -20C ol
HE 9] 75% ethanol 2 M3 « AZAIZ) T 100 #4
o] TEo| &8jA1A FFEE FH3Th

Zlotkin er al.(1998)0] t]z}el &t L garvieaed] &
o} primers¢]l pLG-1(5-CATAA CAATGA-
GAATCGC-3") 3 pLG-2(5'-GCACC-
CTCGCGGGTTG-3)E 5 A|ZKBioneer, Korea)3}
o ARZ-3HATH

PCRO)| 2|3t L garvieae 16S IRNA 3=} &
2 95k} Hal® Q43 DNA 100 ng, pLG-1 %
pLG-2E& Z}z} 100 pmole(1x8)¥ 41& ¥ 10X Taq
polymerase reaction buffer(100 mM Tris pH 8.3, 400
mM KCl, 15 mM MgCl12, 10 mM DTT, 500 «i/mf
BSA) 5 ulE 93 25mMdNTP 4 & H713F3t
o37]ell 1 (1 unit) Taq polymerase & ¥, 17|

H:0 35 ulE 73t #F volumeE 50 pf=]A w3
F, o1& sample& M4CoA 1087 vhe-A17] ohs
94°CollX 1¥7} denaturalization, S5°C oA 18-7H
annealing, 72°C 187} extensiond}ed 35 cycle 2 3
9o olAgt cycle?] extension WHE-2 72°C o
Al SEZF FYEETE FEE A 1.0% agarose
gel’doll A A 71953k #13141.2.1, DNA molec-
ular weight markers= 1 Kb plus DNA LadderTM(Gib-
coBRL)E AHE-3}31rt.

#

Mize| g2

B AE) AR AlFTSE Table 13 72o] 3
205 2 #59) HoldlA RelE BYFF 35
o)t}

AdaTE &3, 28, 59, AA, AT A3 5
o} 4t AF ANl Eal, mdE AoE2A
Qb+ g, ofrin] 7 ¥ FY AT BEE 2
* ¢ % 55 4% 59 FA4E e #HA}
HE HAERRE B oFERE ¥X
fref 32 ¢33 wo] S 2 #F FoEE R 1
#elH, £l A7l 64RE 1149 Ale] o|dth

MZEs B Hlu
1) ¥ 59 498 §4

B Aol AEre Az gt 848
¥ & A7 Table 20 VERNQIEE HololA &
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Fig. 1 PCR products using the L. garvieae specific primers(pL.G-1, pLG-2) from reference stains and present tested strains,
A), isolated strains before 1996; B), isolated strains in 1998; C), isolated strains at Uljin in 1999; D), isolated strains at
Pohang in 1999. M, marker; C1, ATCC43921; C2, ATCC49156; each number, designated strains.
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Fo} B9 2|99 WA EelE 145, AF A
o] YA g | 5§ R AEgd
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2ol A oA bandE HAT 2t Al - A8HE
2 BEA AlY AT 45C 2 6.5% NaClel| A
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5tk KS15 #5+ Streptococcus sp.2] A& K
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KS28 #F+ Table 2, 30 Jeld AxZ E o
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B8 L. garvieae$t 11 BAo] FAE L) o) d
HOo g ulFo] B o Afrasol 2 44 o
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313, Aty EAL wxEth 3§ poly-
merase chain reaction(PCR) assay & ¥-&] #3537 L
garvieae?] VRS TARIGCH AMraE o

JAFES] VX EAE ZAlsh

AHTFEFES UePE 3F9 A FoFE
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T AUAAUTE

FeldTE F2TF0 ATCC49156 £7) 83 A
22 gl S AYEe A3 L garvieae KG*
typedt S #F7HT FFEE #RHA

TG, L. garvieae®] E-°) primers, pLG-1 (5'-
CATAACAATGAGATCGC-3)¢} pLG-2 (5-GCAC-
CCTCGCGGGTTG-"E AFE-%H 16S IRNAY PCR
A A3 BT F 21 3571 A4 bandE §
A8t L. garvieae Z B+t

olte] A wEw 3589 REgF F L
garvieae7t 21 o, Enterococcus sp.7} 5 T3,
Streptococcus sp.7t 9502 ZFAFE A4 AY
Tl % AW WAL L garvieaer} $HE A}
e ¢ 5 Uk
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