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3651, Lactococcus garveize KCTC 37728 £-9F wol 54 o]
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Table 1. Primer sequences used for species specific PCR detection assay and the expected amplicon sizes

Primer Sequences (5' to 3') Target gene PCR amplicon size (bp) Pathogen
S0 GCITCATATATCGCTATACT. 235 RNA s S parauberi
Eg;(:; ﬁﬁ,%ggﬁﬁggggééfg? ACAC Lactate oxidase (/ctO) 870 S. iniae
Eﬁgié AP A 165 IRNA 1,100 L. garvieae
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Table 2. Occurrence of streptococcosis related to the size and month of cultured flounder in Jeju island from 2003 to 2004

No. of samples for infected with streptococci

Month TS0 105-<20  205-<30  305—<40 40—  Sum&rato ey |\ Of total discased samples
Jan. 9 6 15 (5.0) 75
Feb. 2 6 6 5 19 (63) 78
Mar. 1 10 12 23 (7.6) 92
Apr. 1 4 12 14 31(102) 86
May 1 1 1 9 1 23 (7.6) 122
Jun. 1 6 5 9 21(7.0) 182
Jul. 1 1 4 9 25(8.3) 165
Aug. 10 16 5 31(102) 117
Sep. 1 13 2 3 39 (13.0) 100
Oct. 1 9 16 3 29 (9.6) 140
Nov. 3 3 15 3 24 (8.0) 11
Dec. 2 1 13 5 21(7.0) 97
Sum & ratio (%)°  2(0.7)  12(4.0) 65(22.0)  137(460)  85(28.0) 301
No. of total samples 163 434 371 264 133 1,365

ratio(%)", ®Streptococcosis detection ratio by monthly(%)* and fish size(%)".

71909 Zo g getE oA A, YuE o R XolE thi
2994 390 YA8kaL 193F ARFEt 2|of7 Rt 79
352 30 AEHHoFE kEHRAE 5SS Holal AL &
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MEE oAdzel oMATEE B wude 53
ST 54

2003 697H 2005 59 Atololl AxtES UEhll= B
o] 573 /|A & FARIZ 140 /WAE AEsIAaL, o] A S
A B-2]E Sweptococcus spp. 198 TFS AHSII T AHEE
F+= E5 Gram YA 7, Catalase £, Cytochrome oxidase
/o). =3 tl2TE AE i Zdole] A A,
Zh A5 ZAANFEEZRE Aol =R LAthHFE PIAA)).

el vig & 58S AARA 9 I siite] A
A7oF Ao ABdo] AS AL 2 FAHE S inice

(KCTC 3657), S. parauberis (KCTC 3651), L. garvieae (KCTC
3772y =W B Ewo] s wA EARNESE T 5
S AAET 4 7THe 44 ofF Ao HeA F 5
o] primersS EF UAlo] AR&St Zhzke] F 570l LAl
7153 multiplex PCR assay(14)9] ol wla} AA)stsdct. &
w7l ek multiplex PCR 7IH-& 33 23} H|50]2#<Q)
WS- AFER] kO™ S inige (KCTC 3657), S. parauberis
(KCTC 3651), L. garviae (KCTC 3772) B5 <A4d9d 22
o] FFAHE, <F 870 bp, 718 bp, 1,100 bpe] FFHES BR1s}
AchFig. 1). 4zke] TFEFE0 g multiplex PCR 71'HS
T3 A3 Table 19 Yebd 53 27]9F A gl wet s
iniae, S. parauberis, L. garvieae 5 3 % QTS HAA
o tigk F 5740l e ERlEkitk

23719 Ay} FYet 2719 multiplex PCR assayS A
Alste] ARl F 7 A4S AR A3 AA did T
198 75 ZF S iniae’} 91 TFE 46%2] HEES HJL, S
parauberis?} 107 T2 54%2] AEES BRI I3 Y Lee
S(12)2] AFRIZ 2 GX|(P olivaceus)®] AFT5 HE
A2 AARY L garvieae= B ATFME HEEA FIdt
(Table 3). 523+ multiplex PCR assayS E3F 54279} 884
AFdAAE vus] 2 W S inice= p AU S

7 8 9 10 11 12 13 14 15

Fig. 1. Multiplex PCR assay for detection of S. parauberis (718 bp), S. iniae (870 bp) and L. garvieae (1,100 bp). 198 isolated strains of
streptococci identified to S. parauberis and S. iniae species in Jeju island flounder farms from 2003 to 2005. M, 100 bp DNA ladder (invitrogen,
USA); lane 1-12, isolated strains; lane 13, S. parauberis (KCTC 3651); lane 14, S. iniae (KCTC 3657); lane 15, L. garvieae (KCTC 3772).
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Table 3. Monthly isolation rate of S. iniae, S. parauberis and L.
garvieae associated of streptococcosis flounders related in Jeju Island
from June 2003 to May 2005

No. of isolated streptococcosis causative pathogens ~ No. of
Month - — - -
S. paruberis S. iniae L. garvieae tested strains
Jan. 2 3 - 5
Feb. 5 5 - 10
Mar. 15 5 - 20
Apr. 19 5 - 24
May 13 7 - 20
Jun. 6 3 - 9
Jul. 7 9 - 16
Aug. 8 11 - 19
Sep. 4 15 - 19
Oct. 11 15 - 26
Now. 8 9 - 17
Dec. 9 4 - 13
Sum 107 91 - 198
Isolate
rate(%) 54 46 0
paraubriss o T2 ¢ SIS BATE B AFNME= S inige,
S. parauberis®] T WA 7HES A% FAAFL FAEHA
gkor} AATHE 27 Holt thie] AgolA T A

T2 FEEA] LUl Streptococcus sppTt FHHLE FEE
A, 2R A3 ol F A Z2RE Alrte] BElEA] g
HAAE vAAGS & o AFAS FAERY AdES
S. iniaeS} S. parauberis T F°] AZHZ O R HoF= AoRE
FAET U] A st FAolFe] AdTwrE Adv T
gt A= IR S iniaecl] HEIA AL ol Fo R oM, =
ejFoz ojFe] AP ATt HAAZ gHA Atk

A, FANEIE(Scophthalmus maximus)®] A7+ HAA =
RyuH o 884 S parauberise 28 2 FFS FHIS o E
Z, B = 580 IS, iR A HAg £8S&
fFaele Aog RuEae), 99 2927 3x10* cells/fish
5

hu

=S Hol= FFAXA S parauberisE F-2]sle] K13k uf
7F a1, 19 2847 S parauberis] 23 HAR}F Ul F- 37
o] HElgd A7 a3l RSl S iniaedl 93 YHSIS
I &S ®Bash vyt k). 2 A9 23t AlFEghe
29 Aggo] EAla vIE 2 dztke] A= @Y|7ke] A}
g e 7ARE of B} 7180 A7 Beskar, g 42
YX(P olivaceus)?] A7FoZF HAANEA L. garvieaeo] T3]
Ho} s A9 gEo] HaAdd digk AlREdr £9 o)
Folzok & Zlo = Alg Hrh

S iniaeS}t S parauberisfﬂ AHZIAHZL S jnige®] 785 I
Fe7) e 277191 997 1080 AFoR w& HAEFES
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o]9l 3¥RE 590 AFog £& AE HE-S HITKTable
3). Nguyen S(17)° &1 S, iniger= 1572710 A@A0] =
< WYAIR Bastal, odollA 108714 Bol AEE= Ao
2 Hasle B A7UY8HE dXge 548 Btk gk o}
2 S parauberisdl 213+ AFTIF W HYL=d Ot A+
e glo, 2u|dlox AR EoAE A2 dAlelE H
(S, maximus)O| AYTHFE sl Je= A= dEA QA
oH6). Wb B AP S parauberis7} T2 IGL7|H U=
Ap7ol] diFo R A FEFa e oE Euf, 7} A
AT AT AL ANV AT Adol A
< Zo =2 AlEHT

S. iniaeR}t S. parauberisOl| 2|st AAIHX| Hojo| RAEtH
sd

S. iniae, S. difficiledl] ZFEH oA 9] Y8 AAL <hrE
=, ¥5ed, 8350 F8 Wdhy Lhes HuHa ga
L. garvieae®] 735 HEFol g 54 A ASS Hof 7 1
LAz Begta EAd0] & Aoz g ik =3 X|AL
€% 717 T2 Aoz BRAuFtkT, 9, 10). WA AF= &
2P EEE 2 WA 9%t o F W 49 7t
HeA o] gl dish dadAle] dig A+ e sitial AL
S

B AFZAINAM 22} S iniaeSt S, parauberis XL ZE HA
B FAgX 9] R dads 2ARIE A dAKeEE 5
3}, BN &, ESAR, BHUSEY, EE 2 28,
ol7ti] Y7iEE, FFS(non-ocular side) T3] Fo] FAE T}
S. iniae FANAE N2Z 02 BRAw &, EFAF7F 2
HE&2 ZALE I S, parauberis ZXANA= A S8F L FoF
5 @hAo] tgj2AQ1 F/de) UK Table 4). <F-8e]st2] A%
A HeAe Hdd JadAE £ o AAZL] A7t o]
Fojol & Aoz Al EHY, B AT AFoA ¥zl s
parauberis ¥ 7NA| ] FH | 542 F5of WA
olo] wh& W]ty 5495 Hrish= el 2ol 78 71 =
52 884 702 g€

S. parauberis$} S. inige TTES] FAUA T4 vIRE AA|

Table 4. Comparison of external symptoms of olive flounder infected
by S. parauberis and S. iniae in Jeju aqua culture area

Incidence of symptoms (%)

Symptoms S. parauberis  S. iniae
Darkened surface 26.2 10.7
Distended abdomen 39 17.9
Protruded anus 1.0 22.6
Ascitic fluid in the peritoneal cavity 9.7 29.8
Haemorrhaging in the inner surface of abdomen 243 22.6
Exophthalmia 18.4 23.8
Haemorrhaging in the eye 17.5 14.3
Haemorrhaging in the opercular region 14.6 10.7

Haemorrhaging in the non-ocular side 20.4 4.8
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Table 5. Comparison of antibiotics susceptibility ratio between S.
parauberis and S. iniae

Rate of antibiotics susceptibility (%)

Antibiotics S. parauberis S. iniae
Ampicillin 96.1 95.1
Amoxicillin 99.0 97.6
Ciprofloxacin 74.5 67.5
Doxycycline 47.1 85.5
Erythromycin 47.1 91.6
Nalidixic acid 1.0 0
Oxolinic acid 14.7 24
Oxytetracycline 18.6 57.8

ok

A3} S parauberis®}t S. inige TFENA FEHOE &
438 Bel AYAIE ampicillin® amoxicilling 28 AU
A FBAZ 95% oo w2 TS BHAen, S
parauberiSQ] AL S inigeS= G AFo = doxycycline,
erythromycin, oxytetracyclinedl] T3} $+& 7+ B A TH Table
5). WA T HAA BE @Rl AR EAs =
H 52 & A S vEY) wiEel s X5 Al
2 A Aol &-8-o] 7jErh

2719 AT ARES THE v AT FAEAER
olivaceus)®] A TFS SA R g Add wet HES
< ot A% EAstaL low, & 30 cm 3] Aojel =
< A5E Bolal Jlar, ATl #EE T2 S, iniaest
S. parauberisZ BRAE=H|, HIAZ 315279 = S, iniael] <
g Aol okl Wi Aee7|E 7IF e R 0] 14°C
oA 17°CAte) &2 WEdhe 8ol S parauberisdl 213+ 744
Ho] Fopl B4S e Atk

B a7 A AaTEE e are) dges

Moy

3
AN 5o et A ol 83t o] 82 ASE AL
25, E3 gA ANTES) ety o] el ne)
A ARFe] AFHANA S iniaeS}t S. parauberisl W3 7+A8t
2 548 A7 T ok

1. 82 2003. AIFAS F27e] ABZA; WX (Pardlichthys
olivaceus)ZH-¥ Eo]E &= Ml S0 #3EAT. AF
st HpALERS = p.10-20

2. A, o9, H3Y, Aex, e, AW FAY

A%, p. 516-517
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ABSTRACT : Characterization of Streptococcosis Occurrence and Molecular Identification of the
Pathogens of Cultured Flounder in Jeju Island
Yong-Uk Jeong, Chul-Young Kang, Min-Ju Kim, Moon-Soo Heo, Duck-Chul Oh’, Bong-
Jo Kang>* (Faculty of Applied Marine Science, Cheju National University, Jeju 690-756,
Korea, 'Department of Life Science, College of Natural Sciences, Cheju National University,
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Streptococcosis of olive flounder (Paralichthys olivaceus) is an important bacterial disease in Jeju island. In this
study, we investigated monthly infection pattern of this disease in different size of the flounder fish. Even though
the disease occurred throughout the year, the infection ratio was relatively higher in the months with warm water
season. The infection was more prevalent in adult flounder over 30 cm total length compare to these of small
size fish. Two infectious species of streptococcosis pathogens were detected by multiplex PCR assay. Detection
ratios of Streptococcus iniae and S. parauberis reached up to 46% and 54%, respectively, from June 2003 to
May 2005 in Jeju island. S. iniae occurred intensively from September to October, whereas S. parauberis
reported from March to May. S. iniae and S. parauberis infections of cultured flounder share some common fea-
tures, but clinical findings showed considerable differences between two diseases. Distended abdomen, pro-
truded anus and ascitic fluid in the peritoneal cavity are evident lesions detected in S. iniae infection, whereas,
flounders infected by S. parauberis showed prominent lesions such as darkened surface and haemorrhaging in
the non-ocular side. Both streptococcosis pathogens were sensitive to antibiotics, such as ampicillin and amox-
icillin. However, S. iniae strains were more sensitive to doxycycline, erythromycin and oxytetracycline than S.
parauberis strains.



