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FEHAA FZE YU o] F F¢ WA ZF ampicillin®} amoxicillinsl] FHA o] ¥9k2.w, . inice FF-E-2
S. parauberis TF-ERT} AYH OS2 doxycycline, erythromycin, oxytetracyclines]] Zt4Ad o] 41

Key words [] olive flounder, Streptococcosis, S. iniae, S. parauberis, multiplex PCR assay

FAolFel QATEZE ATA AR FIN FHTFA )
T 2 ARlo g, AgolFe] gslar HMAdA} ZFERdANS
Uehlo] 437 DR EE 47 Solgow <ls) peld
B 7} vlad thekstd Streprococcus iniae, S. parauberis, S.
difficilis, S. shiloi, Lactococcus garvieae, L. piscicum, Vagococcus
salmoninarum’s-©] HILE|3 3ITh4, 5, 6, 7, 8, 9, 15). B& &
dojFel ATFEFo] EA = BAAY FFol wel HaA
o] EffX7|& h=u|, EHQ o F AMNTHF: HEA s
iniaeS} L. garvieae2) Q40| €2t Y ojFoAM = Wity
ST TFRIARE: (D5 °] & A2E BHase] tk10).

FENA R (Paralichthys olivaceus)®] QaTd5 WU gt
#Hzx A H TE Nakatsugawa(16)0] 23l GEAL dx]o] d+
U5 ANTL S, inigeR Rslg e, Fe] ATRIE Lee
T o) B3ehA 3343 16S tRNA 34} gene2] 5ol
MEE ol&ato] L garvieae7t XS] AfTaE HAAE B
A AT EF Jung SOD 28] A3t 433t 165-238
ISR (Intergenic Spacer Region) A& 5& ©|&3d §. iniaeS
543 d7HI Fol ok

ol that S fsixe 71R¥ o HaAl
Fre T4, @R 4 HAAUA, s 299, B

A% 5 A4l B AW A77} aFEch e oF o
5o Age oz Aol EAIET TR oiFo] gl Al
A5 AAHL) AFgo] B Aoy,
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2Ho|t}.

£ d7e vt dii1d FAQX(P olivaceus) A 0]
HME o} AAF o2 AFHIY} Ho] YA e, 3 g
Aoz Hel=lo] FAF|AY FAHA WAL Fo] AT
A AFs FAgA e AATIE WA EH IS
B3l FAAE A AT 7128 A8 E AASkA} &

of BAsHk.

oy

el
o
/‘\l_

Mz W

230 22|

QTS A PAEF ZAE A 20039 682e] 2004
@ 59 Alolo] AFE ol HEH (R olivaceus) FA7)
ool R, Bk, Aol W] el <y Aol 14
=

AL FAEE Zhzte] Wol 1,365 AAA <, H, 2%



200 Yong-Uk Jeong et al

5o RERon Az ¥ Q7o AHSsgon, 9rmoz
A e Al2E DETE ASIUT, BALTEE B
#3t7] 93] 1.5% NaCl-BHIA (Brain Heart Infusion Agar,
Difco, USA)S} 884 7E317] 913 Y3 ul A (Komed,
Korea)ell ¥2]8 22 2 A& =gt £ 30+0.5°Co1A 24
48 A1t F¢ Hi g, v FE AlT-E Thoesen 5(20)2] ¥
Hell whe} Vibrio spp., Edwardsiella spp., Streptococcus spp. =
o2 7] 4& AABIEeH, B Streptococcus spp. &
£889EE 3 FFYE &5 BY¥ ¥ 1.5% NaCl-BHIB
(Brain Heart Infusion Broth, Difco, USA)°| H|F ¥ W
glycerol& 7}l -80°Cell B & F 54l o83l h.

Multiplex PCR assay=S S8t Streptococcus spp.2| & S8
20039 6¥-FH 2005 59 Aol AHTFEEE vERE B
o] 573 /HA F FARE 140 MAS AAsIH L, o) RSl
A E2E Streptococcus spp. 198 Tl s £x12 & 5%
< ANEHT 4 FFRES 1.5% NaCl-BHIACIA w34,
2 - 3 709 colonyS 5% Chelex (BioRad, USA) 100 pIo] 72
gkslar 95°Col A 1043} boilingdt] genomic DNAS £-2]34)
o BAAH F F4L Mata 53149 WS 439 s
parauberis, S. iniae, L. garveiae 7} 3% W3] T4l F 54

o] 71538t 3% primer set (Spa-2152, Spa-2870, LOX-1, LOX-

2, pLG-1, pLG-2)& ©]-&¢ multiplex PCR assayS A3, .

1.2% agarose geloll X 38 A71953t z4zte] HMAAE 573
390t =3 KCTC (Korean collection for type cultures)Z5-E
Streptococcus iniae KCTC 3657, Streptococcus parauberis KCTC
3651, Lactococcus garveiae KCTC 37725 £9F Hhol 54 o]
8514}, Primer sequence®} £33l FEA4HE9] F7] Table
1ol ehi At

ob

boolf HaEEy S0[4

I

S. iniae2} S. parauberis Ztei0] 2|
HA9| Z=AL

Fa92 AdE 140 A 9] AdTEEF HolEe] 2% He
84 A48 Arlsle A2 2AEHEY. AR S e &
s}, BRI &3, EA 5, EHEY oHEE 2 &Y, o}

ol 1Y, RUS 0 52 2,

ofX| Ztd AlE _
T TAo] 45F 198 FFo Wit oA TA AP
Muller Hinton agarg ©|-8-3t4 Ampicillin 5 8 &< Aol
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hal disk B4 o] 83te] AASIATE A Algdl A18%
A= ampicillin, amoxicillin, ciprofloxacin, doxycycline,
erythro-mycin, nalidic acid, oxolinic acid, oxytetracyclines 2.2
BBLAF AlE-2 AME-SIATE. S. inigeS} S. parauberis®) A 2+
49 25 gotr7] 3] #FER 2 Ao sl A
o] frioll wet Z FEd Wi-g2 Jehida, £29 d4F
T TFE ol Fo] A FIE vt

Ay ¥ o1&

AT HEe YUSE

AATTS PSS FderI9E 2003d 62 HE 2004d
5U7HA) AT G2 FAEE ez Add 2 7SA
Aol ZEE A= AuEE AR g Ay AAAs
A 13651 F 30170] B kv ©Eo2 Ayl
e Aoz ZAE] ATl o3 AUES AWNTIE B
o AFPE ANge oF 22.19% FFIUT

WA Ag27E TS FATES 242 10 cm B9
2)ofellA 2740 HAIEIH I 10 em 14 20 cm PWre] FPAFE
ol 4] 1273, 20 cm ©1’ 30 cm T AAZANA 657, 30 cm
ol 40 em ®IWHe] SHAFAA 1377, 40 cm o)l AT
Al 85710] TEE| o], Y| XoTAAEE] FojdA o] o]27]
7HA ATESol AL Jlovt F2 30 em olde] Aofd
FE W FFE veER) o2 A9E B ) £ 2y
< Ao}718] A= ZAgE Bola ot vln3 A7)
A & YIS Yehlle Aoz AETH(Table 2).

2 IAFES B8 B T2 84, 94, 1080] Ahde
E @A) #A vehster, Ao e 199 28d=
| AY AR AdsEo] AP AR 47 5.0%9) 6.3
%X Streptococcus sppt HE|H o] GER BHAERIE-LE Xfo| 7}t
ot A5 WHsks 54 JeRIth oleigt e A
7] SRR S5t HA ¢F 5°C AFAA s A
g AT FAFe Asslrs Ytk Ao g A}
S| AeEolE 13°Cold fAEH)E Ads Aol
¥ O ALFHTH(Table 2).

Urzog dArle) ZpAe ARl e dAAlY Bg A
ol wet whlgletar, BAA Sl et HH FAeE =
el vlesle 5o ofe ol HH oz fAE A 18
v B AT Aol s FE 30 em o4 AololAN e 7+
e HERRITE ol2dt 5L FHolRel BRAE 540

Table 1. Primer sequences used for species speéiﬁc PCR detection assay and the éxpected amplicon sizes

Primer Sequences (5' to 3") Target gene PCR amplicon size (bp) Pathogen
ggz gé% gﬁg&gﬁg&?&%};ﬂG 23S tIRNA 718 S. parauberis
Iigi:; Q}Aﬁ(ci(;g:??gggccéé%g /SS Lactate oxidase (IctO) 870 S. iniae
gig:; g’éiACACCC‘f‘F‘éEGC‘éGGAG‘?.TT%GC 16S rRNA | 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 S0 T05°<20  205-<30 305-<40  405—  Sum&ramo @y o Of total discased samples
Tan. 9 6 15G.0) 7
Feb. 2 6 6 5 19 (6.3) 78
Mar. 1 10 12 23 (7.6) )
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(10.2) 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(%)?, bStreptococcosis detection ratio by monthly(%)® and fish size(%)".

71018 o FadolAtE M, RACR Aolg Ry
2901 380 YAFT 197 AF§al Rol7)RThe P47l
5 B0 A%H O wEFoAE BYS HolT YT &
A, Aol71e] F5F ARE MPANRZA AF FYALIN ¥
A2} AA7} oI AL, FH71S) Felrze WUA ) A7}
A G olf A% ol ol B AA A $A=
2 5 el g8 A7 7o) 01012 % Sl e
3% 743 gIek A, ALz ARG BlRslel A
FEo] FFeAL A Holg 4 e B4 o2 ) Aol
F1HTkE 719 AR Aol Boll o s geEt,

HEZE 2AHR[e]
MEfEE £
20033 6956 20059 59 Atolol] A7 dFE VEpe W
o] 573 WA 5 FARIE 140 /WA E ALstGar, o] NAE
X B2 Streprococcus spp. 198 T5E AEIch A" o
3

MMTHE 2 BN F ¥

T X5 Gram ¥ T, Catalase £-4J, Cytochrome oxidase

sdeltt I3 dizT 2 AR E A% ol A= A,
7t W50 RANEZRE Algto] A SUTHAE wAA).

ol tig F $A-S AAEe dA  silate] A
ATFoF 4AdF dABAgo] A& ReE FHSE S inige

M 1 2 3 4 5 6

1.1Kbp_,

700 bp

(KCTC 3657), S. parauberis (KCTC 3651), L. garvieae (KCTC
377125 =W B BEoFol vis) WA EAES £ 54
< AABIATE B4 71HE 7719 off AT WA £ &
o] primergS B YAl AREsted ZyZbe] F Fgo] dAlol
7Fs3%F multiplex PCR assay(14)8] Hbol] wlg} 2A)skqict. &
Fa5ol g multiplex PCR 7198 =33 A3} vlE0]2{Q)
Bh-O AT X QFkOo ™| S inige (KCTC 3657), S. parauberis
(KCTC 3651), L. garvige (KCTC 3772) 25 AAERE 22t
o] ZZHE, <F 870 bp, 718 bp, 1,100 bp2] FEAHE-S EI3}
ATHFig. 1. 24zt #FAFE°] tig multiplex PCR 719HS
333t 27 Table 191 eI 5F 379} IXgd] oz} s
iniae, S. parauberis, L. garvieae & 3 Fo] ATl HdA
o thgt F T7go] 7Fe s RIS

4719 AFHHY FYFT 2732 multiplex PCR assayS 2
Alate] B & 34 BN QS d AA it 725
198 &5 Z S. iniae7} 91 TFE 46%2) AEZES AL, S
parauberis7} 107 T52 54%2] AEZES BRIk I8 Lee
5129 AFRIE A FAP olivaceus)?] FATF-FE HY
Az AARY L garvieae= £ ATFoAe AESFHA i)
(Table 3). B=3F multiplex PCR assayS S3+ T-94%<} £34
NEAFAE vlws] B W S inige= B SEAHIUT 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

Month No. of isolated streptococcosis causative pathogens ~ No. of
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
Nov. 8 9 - 17
Dec. 9 4 - 13
Sum 107 91 - 198

Isolate

rate(%) 54 46 0

paraubrise o T y £8AL B¥T B AFANME S iniae,
S. parauberis?l] e MY HHE A% AEEFLS FYHA

Qgkort ANTHE 2L ol tRE) ARelH OE A

T2 B2 =R AT Streprococcus sppTt FEXOE FEEld
A, RTE AR Aol F A B 2RE Aol EelHR] 2
AAR BANSS £ o A5 FAdAe QTase
S. iniaeS} S. parauberis S+ F°) AP FH o BoFh= AR
FRET. Y A it ol AdTEE e #
3 A7 - S, iniaecl] siA] A7} ol RolH o, =
WelHe s ojfe] HAAY GHYTE BAAZ LA ek
(18).

SHH, A B B (Scophthalmus maximus)S] AHT0 HLA 2
BuH o 8YA S parauberise 8 2 FUS 9 A7E
, B e Y HAEE, vAE ARY H9A 288
ke 202 HuEHAIE), AN FEEH 3x10° cells/fish
oA 50% ol HARSH ®Wddo] =T JATkS). I
Fag Aol A9l AFEIE Baeck 5(3)°] AFEANA Ao

o do

o 1

=

=5 Hole FAHRNA S parauberisS F-E|3h] H 113t v}
7} k3, 19 ZAEAT S, parauberisol] 23k HAR} WE V)

o elard 27 TEn ARl S iiaet] ST 2
2 -8 Raug uiyl dok). B A7 A9yl AFcele
AAA Agdo] EASta BIE 2d3te] AFE ©YIZe] A}
SRe BE 298 W) R0 14 QT BASL, EE WA
YX(P. olivaceus)d] BIAT1E HAAZA L garvieaed] 3|
B} dgh A9} tEo] WAl tigt ATl FY o
Foldor @ Aoz Az e

S. iniaeS} S. parauberis®) AEAHIL S iniaed] S
27| B 277190 98 10¥0] HlFes & HEES
el o™, S. parauberis®] 735 AFSL0] 14°ColA 17°CA}

K
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olQl 3ERE 5¥Yo] ATFoR H& AE HISS HYTHTable
3). Nguyen 5(17)° 9314 S, inige T-27)o) AGAe| &
& BAAE Busar, 9dolA 10897hA] Bol HEHE AL
2 nusjel ¥ ATERE I SHL BTk 89 of
7] s pafauberis"ﬂ Qg AT W HAZE st I
Hiue gloy, 2HRloA AR Eoixs A gAlolEel H
B(S. maximus)ol] QHTHEE FLIT Qe A2 2A 9
the). WEt B AFNA 8. parauberis7} FE 17| RThE
Ap27lel doiFoz w4 EelHL Je Aoz B o, 7
A AT $HAH KA AT Aol 3l
& o= Alndrh

S. iniae2t S. parauberisOl 2|8t AR Hojo| Qlatsty
=4

S. iniae, S. difficiled] ZrHE oA} PHHH AHL AFE
2, Hd, d¥@S5e] £ WYty Ade® Hausy §lu
L. garvieae®] 735 A3 3t 4 A4 S B 7+ ¥
A7 e o] b2 Ae=® ¢34 ok 3 XA}
5 712t b2 A0 2 BRaEHATkT, 9, 10). wEb A% &F
2 XA EeE 2} WAl ot oF welekd EAw 7}
WA o] Haddel gk AEdA N gk AT e Hesioh A}
g9k

B AFZAIAN 242} S iniae?} S. parauberis 7FEOE T
B AR RN AAS ZARIE A dAFeEs &
gl B2 &, B4R, BHUSE, 99 EE ¢ Y,
ol7ln] YrEd, T2 (non-ocular side) 2% So] TEE ).
S. iniae FANAT QA oz ERYT @, B5-AF7 &
HIEE ZAMESIAL S, parauberis AR AN853 2 51
& 3ol thEZQ] FolUrk(Table 4). 213 e]shd 4237
A HoAe Hade dFEEAE F o AAFHYI I3} o
Fojxjol E Ao ALREHU, B AF A #EF s
parauberis 7+ 7N A| 9] AR5 EAJL F50] BN}
oo w& WelgtH 5 Yrishe o o] £-83 7% A
52 884 Ao 7gdEn.

S. parauberis?} S. inige TTE2] YA A BIE A4

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. parauberi};m pS. iniae
Darkened surface 262 10.7
Distended abdomen 39 179
Protruded anus 1.0 226
Ascitic fluid in the peritoneal cavity 9.7 29.8
Haemorrhaging in the inner surface of abdomen 24.3 226
Exophthalmia 18.4 238
Haemorrhaging in the eye 17.5 14.3
Haemorrhaging in the opercular region 14.6 10.7

Haemorrhaging in the non-ocular side 204 48
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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 471 85.5
Erythromycin 471 91.6
Nalidixic acid 1.0 0
Oxolinic acid 14.7 24
Oxytetracycline 18.6 57.8

3+ A3} S. parauberis$t S. iniae TFENA FEHLR 2
72434 B AL ampicillind} amoxicillin?} 728 3|14
A FHAR 95% olde B FFEAE BRIoeH, s
parauberis®] 735 S. inigeSt= BT FHH2E doxycycline,
erythromycin, oxytetracycline®]] T3l ¥ Z-d-2 B TH(Table

5). W HUA BE AP $EH0E EAs =
¥ EL BE 29 I Ushiy] Bl A a7l

2 @7 A3el Beo) ZHE,

4719 QT AREE EH 2oE ARE FAAAE
olzvaceus)«] AYTHEFL SRR = 2] Al wel HEE
o Qo @F WAL eH, 2 30 am o] Holol
& A5 Holxw ar, AFTFS BAE FL S iniaest
S. parauberisZ. ﬂ‘ﬂ'ﬂl“: A, A2 Tg~27|d< S iniaedl] 2
3 o] JolAlw whd| ApR7|E VIHLoE 220] 14°C
oA 17°CAIe|E HE 3]-* BAoll= S. parauberis®l &g 24p
A—Wo] EolA= BAS Ve 9ot

BTE PANAS FHTEE RS 479 YRes
AT B4 2 BT F D O A BPA ofF
BN B9 sy AT Sol FEEp ol8d RoE Al
5, =3 gX Q75 Helghd de) da el oet
Az Az}l AN 8. iniae®} S. parauberiso] HE 7+8}
548 97 30 Unk

lO l‘l

#HAlel =

£ A7 AFsta 188 g T ol e g
Atgell ste] A A=A

1. 7AB-3. 2003. Zil—rzl‘”‘ &’—‘Vo‘ﬂ AR FS G X(Paralichthys

olivaceus) 258 2|5+ 4 #EAT. AF
ik RS =R, p.10- 0

2. &A4g, o9z HIA, A, B, AF. FHd
], Paralichthys ollvaceusc‘ﬂ/ﬂ -‘r:\'i] 3} Streptococcus parauberis
o WA, 20069 = FAHAES FEGEUI RS

Zlél. p. 516-517

FGAG) NTHES TYSF 203
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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,
Jeju 690-756, Korea, “Jeju Province Fisheries Resources Research Institute, Jeju 699-810,
Korea)

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. inige 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.



