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A statistical study on infectious diseases of cultured olive flounder,
Paralichthys olivaceus in Korea

Mi Young Cho, Myoung Sug Kim, Hye Sung Choi", Gyeong Hyun Park ™", Jin Woo Kim,
Mi Seon Park and Myoung Ae Park'

Pathology Team, National Fisheries Research and Development Institute, Busan 619-902, Korea
*Aquaculture Environment Institute, NFRDI, Tongyeong 650-943, Korea
**South Sea Fisheries Research Institute, NFRDI, Yeosu 556-823, Korea

The epidemiological study was performed to survey the prevalence of 5 bacterial, 6 viral and 5 parasitic
disease of cultured olive flounder, Paralichthys olivaceus in Pohang, Ulsan - Gijang, Keoje and Wando
area of Korea from February to December, 2007. The disease frequency of size groups were as follows;
Among the 1,218 fish samples, less than 10 cm (67.6%), 11~20 cm (70.2%), 21~30 cm (73.4%), 31~40 cm
(77.6%), above 41 cm (88.2%). The highest detection rates of pathogens were recorded in samples from
August and Ulsan. The detection rates of parasites, bacteria or viruses were 43.2%, 38.8% and 24.4%,
respectively. The distribution of specific diseases showed that detection rates of diseases occurring the most
frequently during the study period were Trichodina (33.1%), viral nervous necrosis virus (16.0%), Vibrio

(9.7%), Scutica (10.1%), Ichthyobodo (5.7%).

Key words: Statistical study, Fish pathogen, Flounder, Paralichthys olivaceus, Korea
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5, 2002; 7 5, 2006; == 5, 2007). whEhA, oF2
WXl Agshe Fgel thajel el
A AL FhE] FAAE AT, A9
Wy el 4 WY P 5 R
BUEY R 95 JRE FH5H Ae) 4
ofok gk B A WA WAy FL A
el RUEPL okl AZ1H - AY

.

A oAl A7 2
=i U RS }%gi
EUPARSEA L= IR e B

= Alestalal sl

°<§t’517<]°L =4 (717 Z3h), AA,
© 2 2007 2¥H-E 12
el A 2 ) EE o

AAol gk AstEALE AR Th AL 7‘]

HE 374 o) FAEe AAgskaem, 14
Ao A F2RIE 109k o3 o] AlEE AHA
ate] F 1218 mhe] o] WA E ZARSIATH (Table
3). AFT NEE AL _wﬁ_%} 94 WS olg
sto] Aolle AElE A3 Hhsto] el
Al ol /\]—%0]—}}\ % ] S HAEE 7
A= 5% (Trichodina, Scuticocilliate, Ichthyobodo,

Dactylogyrus, Cryptocaryon), M+t 5% (Vibrio

73
/Y\_]
ZA
Oz
=
[)

q Rt
= R

spp., Streptococcus spp., Edwardsiella tarda, Pho-
tobacterium damselae, Psuedomonas spp.) 2 H}-o]
212~ 65 (viral nervous necrosis virus, marine bir-
navirus, red sea bream iridovirus, viral hemorrhagic
septicaemia virus, hirame rhabdovirus, flounder
lymphocystis disease virus)®] T oJFE AL
SFATH (Table 1). 71852 An|d o2 75k
&7k 5438k 2 buffered formalin solution®l]
Hasilth Aol sAMeRE A
5 APLkitHS stk 5, Aol g,
7] 2 A Z A S brain heart infusion agar
(BHIA, Difco, USA) 59 Al #2& il
WFo|Z EWEte] 27 CollA] 24~48A)7F vl kgt

S wfRel] 2k Here] SA4 wEt s
v Fataitt welE 2> FEiEA B 71EF ]
Astets A& A API 20E kit (Bio-
Meriux France % AREst] 4] 54

ol w}a} DNA 5! RNAS #3
(2007)° w2} PCRES A A5} 2H, flounder
lymphocystis disease virus (FLDV)= S<to=
4HFS S PCRYN AHgE= e
primer set3} Al @ Z71-2 Table 23} 7Tt

FA ool hE AH ezAle AE A
¥ odelel 489 e ARE ATd By
opzt elef Are] WAE AASAL A= 5
4 Avol W FHARE SR 5 U= 7
= ARZAM wle F83 s A (O,
2008). HA:= 20941d0] d= 11 FA AARE 7E
AL Qs T8 AT v Al o
ATE 2 FF0 v BFd Holoh A2
el Aol F1 7hsAdel Skl Akt o
okl A Adgel that ol FrkstuA
Aol gk A iE el mg 54
ZAPNA g FTOA AT 5 e A¥E
ANk o2 HFUB s A4t offeh 3t
< B Al wAske A dadAE
TrEstaLAl ke s A7h A SskL
e FAleltk (A 5. 2006; ©] 5, 2006; ° 5,

2007; & 5, 2007).

2 AFdAE v & - "ol ok
He YRS ez ofF HdAdd g A&
B2 AR F8 HaAel ois s §H
of thgk 712 AEE AA ATk A ZE
2 7} AYoA AFE AR F8 A7)
Table 33 Table 40 Yepd upe} 72t} wjdd
192~219 mHA 8] YA & HAbetl o, 27148
2F 10 cm ©J37F 349k (2.8%), 11~20 cm+
473v}2] (38.8%), 21~30 cm= 4587} (37.6%),
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31~40 cm+= 219 "12] (18.0%), 41 cm ©]732] I
o] 34 vlg] (2.8%)E UEltE A 9EEE 23
Aol A 313 mhe] (25.7%), SAHA oA 303 B}
g (24.9%), AAA G A 302 vlE] (24.8%), L=
Aol A 300 v (24.6%)5 W= AT
AT FRF FAANAIRRE ZAF g
x3teo] e WA ¢ FF ol EEE
A5 A A3l F 1,218 viE] £ 891 mig]
oA WHYAZ el 732%2 HEES Y
ERASITE ZAAZIE R = 53]of] AX] ZAF A

ol 822% = HAA HEEC| 7P =4 Ve
YAl 69l 66.2%% 7HY A UERsT Ao
W2 = 24k 23 9 9w A Ho] 7+ 84.5%,
78.9%, 17.7%%= =A YERE o™, AA =]<do]
51.3%= 7V @A UEFSLTE (Table 4).

HYA 25 FHES sl E 271,218
ulg] Foll A 526 wigloll A 71AFo] HEHAL
™, Alet 47371, vlol 8 2= 297wkE]olA] &
2= ATt (Table 3). vlolg e 293} 8€ 7}
Z wol AEHeH, AFS 298 AL

[o

7] 5 60.0% ©1°Fe] AEEe e, 8 HF =2 AEES Uehilen Ald2 693
Table 1. Pathogens list examined in this study
Pathogens  Parasite Bacteria Virus
Fish (5 species) (5 species) (6 species)”
Trichodina Vibrio VNNV
Scuticocilliate Edwardsiella tarda MBV
Flounder Ichthyobodo Streptococcus RSIV
Dactylogyrus Photobacterium damselae VHSV
Cryptocaryon Psuedomonas sp. HRV
FLDV

Y VNNV, viral nervous necrosis virus; MBV, marine birnavirus; RSIV, red sea bream iridovirus; VHSV, viral hemorrhagic

septicaemia virus; HRV, hirame rhabdovirus; FLDV, flounder lymphocystis disease virus.

Table 2. Oligonucleotide primers used in PCR amplification

Product
Primer Nucleotide sequence PCR condition
size(bp)
F-GCACCACGAAGGTACGAAAT
MBV 94°C(1)-55C(1')-72°C(1") 597
R-GTACGTTGCCGTTTCCTGAT
F-GTGACTGCACACCAATGGAC . . .
RSIV 94°C(30")-58°C (45")-72°C (45") 698
R-GGCTTTCTCAATCAGCTTGC
F-ACCCTGGGATTCCTTGATTC
HRV 94°C(30")-55C(10")-72°C (45" 533
R-TCTGGTGGGCACGATAAGTT
F-CGGATACGTTGTTGTTGACG . . .
VNNV 94°C(30")-55°C (45")-72°C (45") 758
R-CAACAGGCAGCAGAATTTGA
F-GAGAGAACTGGCCCTGACTG
VHSV 94°C(30")-57°C(45")-72°C (45" 444

R-ATGATCCGTCTGGCTGACTC
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Table 3. Distribution of pathogens detected in cultured flounder

Time Isolation Month
Isolate Total rate (%) Feb Apr Jun Aug Oct Dec
Total No. of sample 1,218 192 203 219 202 200 202
Total No. detected 891 140 147 145 166 141 152
Isolation rate (%)" 732 72.9 724 66.2 82.2 70.5 752
Parasite 526 432 48 106 78 101 84 109
Bacteria 473 38.8 74 72 92 83 80 71
Virus 297 24.4 93 37 28 71 45 23
b, parasite, bacteria or virus examined in this study.
Table 4. Number of pathogens detected by size and station groups

Fish size (cm) Station

Isolate <10 1120 21-30 31-40 41< Pohang  Ulsan  Keoje = Wando
Total No. of sample 34 473 458 219 34 313 303 302 300
Total No. detected 23 332 336 170 30 247 256 155 233
Isolation rate (%) 67.6 70.2 734 77.6 88.2 78.9 84.5 513 71.7
Parasite 10 210 196 93 17 150 188 117 71
Bacteria 16 178 185 77 17 138 112 65 158
Virus 2 82 121 77 15 86 72 23 116
8ol HEEol =/ Ustdth AR ¢ AV AEHAeH AV)el) wet HEEE St
TE AL BE AolA 75 HEECl &t 41 cm o] AfAITME 88.2% 2] =

j

=7 Yehth 2 5 (2006)°] 200013 7E 2006
W7EA] sbd7) Folwe] WA 7 3=
B3 vlel] w2 2000300+ 71AE, Al
2 wlelyxe] HEEF] 27 30.3%, 32.7%,
224%=Z YERZO U 20040 Z2F 31.7%,
41.1%, 25.6% 2 Tk Z7Fallom, 20054 =
2}7} 36.9%, 42.1%, 31.8%, 20063 = zHzt
40.8%, 27.2%, 472%= YER} TR S
Aoy AEHHoE WY HEEO]

Ax== 0

AZES UERTE HYAER 7] & H]
e A e gt ATl 74
S Aol HEEC] B2 FT2E YERLS
U 21 cm ©1/e] A7|%E 40 cm ©1iFe] F7H
SAojoll A wlolg e HEEC] AUHOR
S7FeHe 22 YERSTH (Table 4).
WAL EEE A Y ARE
A7 B A9 A o2 Blwet A3E Fig 1 3
Fig. 20 YRStk HYA7F 228 8917t
oA 2% o] WYAZE AdE A9t A
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Ao R Yehylth AdH 2= AvHo s 8¢

pZs
-



&2 A=, Paralichthys olivaceus 2
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Fig. 1. Bimonthly distributions of mixed infection of bacte-
ria, virus or parasites in flounder from February to Decem-
ber 2007. 0~5 means the number of pathogens.
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AR oA S el HErt 7Pt
O 2 UEhgon, AR Ho| tha B
o2 Uelsth (Fig. 2). HYAl /7 FolA
=RHde] Aot 7P =2 A2 Trichodina
= Scutica =, Vibrio%s M|, VNNV 0 2 1}
a—/\}\

2 APl ARSI 1659 A7}
B AEH0or HYA SREEE Tichodi-
na 2 HAEE°| 7P A YErsth ARG
7183 S| A Trichodina =°] AA ZAPIA 2]
33.1%°014 AZEE 7P Bel AEEACH
71 U382 Scutica s 2 Icthyobodo %°| Z+Zt
10.1%, 5.7%N* AZ= 2™, Cryptocaryon ir-
ritans7} 0.8%NA AZEF ATk Trichodina &<
FE 53 7kl SFA ST w Iy
sl7] A% dYeR @dxo® s = T AU
Ak Mt 59 22k 7o 7HsAdol =0 (S,
2002; 7, 2005). ZAPHANA E&E 7S T
oAl X Trichodina %-°] A3l Bl &S 66.3% =
Scutica = (20.2%) 2 Ichthyobodo = (11.5%)°
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Fig. 2. Geographical distributions of mixed infection of
bacteria, virus or parasites in flounder from February to
December 2007. 0~5 means the number of pathogens.
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(2006) = Vibrio S $HZ2
8 T AW 9F e 517
NA Vibrio o] 2= em, 1
o HF¥ AN gl A
o] 412%=% 71 Zol
SO 2 Streptococcus sp. (28.8%) %
(16.5%) =2 2 Yepsttayl sttt &
o] oA 20043 HE] 200613714 AAFE o8k
AL A M Fe] #F9] 42.1%7F HEE L
A1t (Vibrio spp.) ©1R2™ 16.9%7F A+
w3 Aot (Streptococcus spp.) 22 WERSTH (&
,2007). kA o]E AlfFo] AHe] ukH 3 AF
glo] 2 A B Ao gk 4 7139
THA AAE AAEAL U= AR AT

Jl-}

F

2o ofn

Atk 1 9] P damselae7t FAEAE o2
gk 2004 FH 20065371419 A¥E AL Ao
A 11¥€LS A3 A ZA7) 7 %Q} 4.6~22.2%

o A2EE vk ASHoR AZHNS
= (= = 2007), H ZAJ A SALE AFE

YERH AT P damselae= damselfish (Chromis
punctipinnis)o| Xl A5 HIE R oW, 23 FE
2 GAONE Vibrio $2.2 EFEHATIE o)F
BEXPAE8H 5ol Wt Photobacterium <
OS2 AEFHALE FHAAME Folite] A
HANA Asos HyEHUT (A F,2005).
Al ZAgE AA= ANSsh AxEd A
oF A Hag & odrolrHly fAE g

ZAE UeRl/1E shel 2ol zidre] o]

Table 5. Distribution of the most common fish pathogens in flounder

Time Month Total No.  Isolation
Pathogens Feb Apr Jun Aug Oct Dec detected  rate(%)
TRIV 32 93 47 83 53 95 403 33.1
SCU 10 16 29 20 34 14 123 10.1
Parasite ICT 7 12 24 16 4 7 70 5.7
CRY 0 0 0 0 10 0 10 0.8
DAC 0 0 1 1 0 0 2 02
VI 8 26 29 23 23 9 118 9.7
ET 0 0 0 17 17 14 48 39
Bacteria ST 4 10 4 22 26 14 80 6.6
PD 19 1 3 21 9 1 54 44
PS 7 1 2 1 4 3 18 L5
VNNV 65 22 11 47 34 16 195 16.0
VHSV 35 11 4 8 4 9 71 5.8
Virus FLDV 5 11 4 8 1 0 29 24
RSIV 0 0 0 3 9 0 12 1.0
MBV 11 0 9 4 0 3 27 22
HRV 1 0 8 5 4 0 18 1.5

b, TRI, Trichodina; SCU, Scuticocilliate; ICT, Ichthyobodo; DAC, Dactylogyrus; CRY, Cryptocaryon; V1, Vibrio; ET,
Edwardsiella tarda; ST, Streptococcus; PD, Photobacterium damselae; PS, Psuedomonas; VNNV, viral nervous necrosis
virus; MBV, marine bimavirus; RSIV, red seabream iridovirus; VHSV, viral hemorrhagic septicaemia virus; HRV, hirame

rhabdovirus; FLDV, flounder lymphocystis disease virus.
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