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Monitoring of Emaciation Disease in Cultured Olive Flounder
Paralichthys olivaceus in Jeju (2010-2013), Korea

Seung Min Kim, Lyu Jin Jun', Myoung Ae Park®, Sung Hee Jung?, Hyun Do Jeong* and
Joon Bum Jeong*

Faculty of Marine Biomedical Science, Jeju National University, Jeju 63243, Korea
'Fish Vaccine Resarch Center; Jeju National University, Jeju 63243, Korea
’Aquatic Life Disease Control Division, National Fisheries Research and Development Institute, Busan 46083, Korea
3Pathology Division, National Fisheries Research and Development Institute, Busan 46083, Korea
‘Department of Aquatic Life Medicine, Pukyong National University, Busan 48513, Korea

In this study aiming at the cultured olive flounders in Jeju island of Korea, has performed a total of 216 cases of
pathogen tests for the olive flounders which seemingly had the symptom of emaciation in 24 farms on the suspicion
of its occurrence from June 2010 to December 2013 and intended to get the basic information about the pathogen.
According to the survey results of the emaciation infection status of 24 farms in Jeju over the period of this survey, it
was confirmed that 18 (75%) of 24 farms in Jeju are positive in the emaciation infection. Among them, as for the rate
of infection per year, it was observed that they are 38% in 2010, 48% in 2011, 50% in 2012 and 60% in 2013, and
over the period of this survey the infection rate in accordance with the temperature of water has observed a variety
of incidence rates from the summer to the winter season. In addition, according to the results of emaciation infection
status for each size, the equivalent showed a detection rate, 54% in 11-20 cm, 43.9% in 21-30 cm and 25.4% in over
31 cm. This result accounts for an important portion among the diseases of farmed olive flounders in Jeju, is consid-
ered to be one of the diseases which cause troubles in the farms for olive flounders on land and it is thought that it
can be utilized as basic data in order to estimate emaciation which may occur in the similar size of the cultured olive
flounders in Jeju island.

Key words: Emaciation, Olive flounder, Monitoring
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AN B Hol] =5 o| T8l o Koz =21} Aglo] AF thedst
HHA7F S ] FHE AS dor]a glo] A BE

1990t F-E] 218 alj=0] 2] gF4lo] &k o] Fo| A 2= O = FHARE A 717 = Rck(Kim et al., 2006). 2| &
oflA FH o] AR AR A 7E mlH]gh Aol A =] o Ao f-4 7hsAdol F7IeaL 4] o 7of A A
THe} o] AT $ EQE o] vt §islH AHE of| thgk Tl o] F7kshH A AR AYHA 0 &2 HUEFsAL
o] S-3}7] A2 0 (Chun, 2006), 2] ¥ ok & xunto] AFTAS 1HEl TR} s AT7st Wil Zrteka
gk, A 2370l 27100 7145 L Alatol] gt T 7 Q= =A]|o]tH(Cho et al., 2009; Jung et al., 2012; Song et al.,
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2013). 2efut FA7EA] =W 4] ol ol gt A A=
B3 54 9S F4.0% 24 o] $01(Kim et al., 2006;
Cho et al., 2008; Kim et al., 2010), 915 2] A of tfj 3| A]
= Q17} ojulgk AlAol .

=] F4] Ak o] ) 4] #5521 A | (Paralichthys olivaceus)
= A7 A FAlol 7 AAFER] 49 = 5 oF 50%E AFA| st
Ao, o] F AFA| Aol A FA F A o] Bk 27t = o]
o2 7] AARES) Ak o[4S ol £8 fAlolFom 3
2] FaL AILHNFRDI, 2013). SHA|9E, 2 A5 W F4178<]
oF 20 cm A% =719 HX|ofA] of9]ol7h= AIETH ] A
| AYsto], 2|2 WSS Bl o] 1-35 53t HA} =
A7t F7sta glom, o] Aol ZraE WAl AN
3, oAlF A4 9 7 E8 59 44 UERHTHKim et al,
2015). Kim et al. (2015)2] o1-tof] w21, 1 =1719] LR 9]
E| 5 o] 450] YQIA|Z H11H Enteromyxum leei®] primer
set (1,589 bp)E A|Z}slo](Palenzuela et al., 2002) =1 ¢
% UXS toR PORABS AAe 23, S4usol 3
Zhe]o] FUgt URIAIZE obd Ao = 2RIt E3h Kim
et al. (2015)2 GenBank (NCBI, USA)o]| S-2% 2o x2) 3
(Myxidium sp.)2] 9714 E=25 ¥ degenerated primersE A|
Zalol, ol 124} Y 2Rl DNAS 22k & PCRS A4
gt A3} o duk-g-o] UEFE L, DNA sequencing 53l 7] 4]
S AT A A7 A7) A Dol HollsalEt dA sk ot
o}2] GenBanko|| S25|7] k2. 1] S2 %0l 402 W15}
TH(Kim et al., 2015). sHRE ol 2ajahs ojg glel
Al o] Hhy gaFoll theh Aot obA] Hark]of QIA] o8- AA o]
o, A ool gt AR RUE R AI71E AW ol &
B3 AR S AlFsto], A= W £ Aol gt 7|2 ARE
A w9 83 -5 sHH(OIE, 2008), A1 8=l A LAy st
= Aol tiste] Al WA thAE 5] leliAl= &
b A A Aol e ASR RUE RS sk A
| A3 e ofof gt
£ AT A= 201058 20136 7F2] = R4 Akle] o
T4 FEQ G oA WSk o9 HAAY H A dsk
Ttetslr] 9Jste] Kim et al. (2015)9] ¥ of| uhe} PCRE I} =

] &

3ka A B3 o 9F A FPES 2ASHIA
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AL A HAE ddoR odS AdAY 44 =
ZAs17] 913, 20109 5LE 2013 W 714] 44 59k 4] |3
thAko & 2010 0] 213](6, 7, 8, 11, 129), 2011 253](3,
8, 10, 119), 2012 43)(7, 10, 119), 2013 163](1, 3,7, 8,
11, 1290l 24 &3Hd7] 9l S58 FAS 235t 2470
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DNAE H2]3}7] ¢J5lo] Kim et al. (2015)0] E1 % ®H
2 Zharsto] A o] o] A-S 3-8 A2 AIH3E & DNeasy®
Blood & Tissue Kit (Qiagen Hilden, Germany)= AME-5}¢]
DNAE £2]5}%t}. HA ATL buffer 180 pLe} proteinase K
20 uLE A7t 56 CollA 22 0] S5 w7hA] HESAZl Tk
WS- % AL buffer 200 pLE 42 th2 ethanol 200 uLE ¢
5] spin column©]] 27 6,000 g (gravity)2 1 E7F A4 E g
3}t Columne: A =-& tubeZ %71 & AWI buffere} AW?2
buffer 500 uL& o]-g-a}o] A& T4 7172 3, AE buffer 50
uLE H7tste] DNAE 2 sk3iet 22| € DNAE A9 A7)
A 20°C o] Hksko] ARg-5F3IT
PCR &4

PCREAL: 9]5}0] Kim etal. (2015)0] 0] 9% Ahe 9J5}0]
A A8t primer setE AM&-5}%) 2 ™ (Table 1), PCR-S microtube
o 1 uM$] Z primer, 2.5 mM2] Z} ANTP, 10 x G-Taq Buf-
fer, 2.5 U G-Taq DNA polymerase (Gene Pro Themal Cycler
Cosmo, Korea) 2 template DNAZA] &9 AR X715t
& distilled water= PCR &3H=2] %% volume©] 20 uL 7}
%A s}tk PCR 2742 957 of| A 387} pre-denaturation A
71 3, 957 9|4 30% denaturation, 55°C ©J|4] 30% annealing,
72°Co|A 30z extension?] ¥h-5 13]& slo], 353] HHES
o] HE-A|Z T} 18] AL, 72 CollA] 737t post-extensionA] T}
PCR & % AH2-2 | X TAE buffers A7) 9% 93+ 9=
ol 0 2 3}oq, 0.5 ug/uL EtBro] 71 1% agarose gel Aol A
A71%95% F, UV HE71E ol-8-5}o], ultraviolet'doll Al H&E
e AR Y] 27|15 WSkt

ZEalery B

2AWeshy BAS g UNe Y 24

Bouin's solution®]] 24A]17F ot 1 AsE 3 70% EtOH 24

Table 1. PCR primers used in this study

Primer Oligonucleotlid('a sequence Expected Reference
(5-3") sizes

EM-F CAACCGCAATGTGTTTACTC 812bp Kimetal.

EM-R_CCAAACAACCTGCCACAATG P (2015)




Skict o]% uleld HEE Al7]3l(Leica EG 1150HC, Ger-
many) 321 7|(Leica Jung 820, Germany)E ARE-5}o] 0 E
AASELE. o] F plo]AREOZ 4-5 pm T AU 2
o} g2 etolol ahNA AT AR 2HELL
haematoxylini}- eosin (H&E)2.2 A& AA|SF & 335k

% getdn]
7(Zeiss LT60, Germany) 2.2 775} ct.

7|Et HE ME

71 gpoll A Al 9wkl Aol dhsh drtA
L AARS ol wheh datakict. At Al A= 2k Al

7, "R Tryptic Soy Agar (Difco Co., USA), Thiosulfate
Citrate Bile Salts Sucrose Agar (Difco), Salmonella-Shigella
(Difco) 4ol HEsto] 25C o4 HIFBH, L A] API
kit (BioMerieux, France)& AR8-51o] 543513t

o2 ARl 4-9- Choetal. (2007)] * o]l whe} primer
setsE 557 AZet 3 viral hemorrhagic septicemia virus
(VHSYV), viral nervous necrosis virus (VNNYV), hirame rhab-
dovirus (HRV) ¥ red seabream iridovirus (RSIV) & 42| v}
ojg|AE o= Yo FE Felsiith

>

=t

z4 J-_|_|. )

= Lk

B o)A Saluel AR Eo A s YAE dake.
2 20109 695 E 20134 12¥€714] & 6639 A 2161}
2o Y22 oz o9z PolAle) 7 AFS Al
FF oY% ATl diF 72 Amw AgSLA s 1

A1}, 66310 AX 2AZ|ZE Fere] did A FollAl 50%
(333])0llA] LT A RS0l YERRLaL, & 216vt2] 9] HA
S Yehf 2ick(Fig. 1, Table 2).

(0]
[¢]

Z 931} (43%)0l| A] 2FAIRE

1,000bp
500bp

Fig. 1. PCR results of emaciation disease positive and negative
samples. Lane 1 and 9 show emaciation disease positive and nega-
tive results. Lanel, Farm-A (June, 2010); lane 2, Farm-B (Octo-
ber, 2011); lane 3, Farm-C (October, 2011); lane 4, Farm-D (No-
vember, 2011); lane 5, Farm-E (October, 2012); lane 6, Farm-F
(November, 2012); lane 7, Farm-G (July, 2013); lane 8, Farm-N
(December, 2010); lane 9, Farm-O (December, 2010); 1 kb DNA
ladder.

A 2AF 721
PCRY/ANHS& Rl HA9 -9, Aol 4-9 pm 2719

AP EE FUYe] TA} o BHEAL, 7R, AT
A, 8 5] shujet WARE WA (plasmodium)7} A5
59101 (Fig. 2B), PCR SANHS-S Bl WXl A= A
Q1 A4 el7} U= Ao (Fig. 24). 0|22 ATHz Kim etal.
(2015)2] Wt Axetg oy, 71454 Ao B gy
Ichthyobodo sp., cryptocaryon sp., myxobolus sp., miamien-
sis sp., myxidium sp. 53} 228+ 0 & v WS uf], hFE
o2 FE7F R ERIAL 55 Y AR M e v A
LrERf o], A 2E 718 T A o2 A, ooz of Y
ol tigt Fefeh4] 4 9 real-time PCRE F7F F 4] 24
o "3t 71 o] FolA o & Zlott.

FAA AxE THEES 20109 % 21704 5 87H4(38%),
2011 25704 5 12 7§4(48%), 2012 &= 474 F270 4
(50%), 20139 = 16704 S 11702(60%) A Fd P &9l
SHTHTable 2). 71 5 FA1 Aol A o5 Ao 24H o] &
e e A-fole 24 23 59.5% (759ke/126v}eT)
o B2 HEES EAAL, FARR 9T BUE Y S AARE
9ol 20% (180F2]/90mte])e] e 71E8- ey glck
(data not shown). T3, S A o] 5-2] Th¢d HAd&o|
E2 AR SRIFA, FFolle THAR, 7|09, s+
o g 5 Aol thigt AukA el At7E Fufeor & Alofe)

olYS YAl &5t A= HHELS 20109 60v1] &
17012](28.3%), 2011H% 75ute] 5 32012](42.6%), 2012
Hx 24ntz] 58012 (33.3%), 2013W%= 570t2] F36ute]
(63.1%) T2 YeaL, AL 7 F o] e HHES
o FAFE ALE7HA thfsHA Ueh= A o2 2ARE I
(Table 2). 0] QF21ARS: TRE A% 17T W2l2] A5}
T8 S ARESH] A5 e A2 23T W9, A=A
o= 14°C o4& A8kl 9loi(Ohetal., 1998), o 50| A
T WAsts A=A AT AI71AQ] 2 HEo] A

ANZ

L
.

o
e A= vkl 9 Aow FHH
AR ool A BIEl o 9% Ale] that A

9ol 2 glon, gss ol i A7 R A= Sl o

Fig. 2. Histological changes in the kidney of the olive flounder
Paralichthys olivaceus. A: control olive flounder (x100); B: emaci-
ated olive flounder (x100). H. E. stain Bar =20 pum.



722 A% - AR - o] - 5] -

ox
r (
H
ox
MX
a3

Table 2. Prevalence of emaciation disease in cultured olive flounder Paralichthys olivaceus of Jeju from 2010 to 2013

Water Infection rate (%) (positive no. / total no.)
Year Month teer]rt::) Farm & Fish Farm
o No. of fish
() PCR test Total  Histological examination PCRtest Total
33.3% 44.4% 50%
June 185 AG)", B(3) o prd o)
w198 “arce ) o) o9
66.6% 66.6% 100%
August E@), HE)* 28.3% 38%
2010 20 @we) G50 (4/6) @ 3
\ 83.3% 100%
November 18.1 1(6) (5/6) NT (11)
ACY.D(), (1), 20.8% 36.3%
December 15 K(3), L(3)* (3)*, N(2), O(3), P(3), (5/24) NT (4/11)
Q(1)*, R@3)
May 15 sy 1(2%’ NT 1((1)%’
W AG)M@E).T(3) 28.5% 33.3% 28.5%
TY UGN VR)W(3), X(3) (6121) (7/21) 317)
A@3), B3)',M(3), T@)", 333%  42.6% 285%  48%
2011 August 215 V(3 W(3), X(3), (721)  (32/75) NT (37)  (12/25)
w2 AOLSGIC MOTVOL we
November  18.5 T(3)", DE)* 1(2%’ NT 1(2%’
July 20 D(9), F(3) ((?/:/"2) NT (875)
2012 October 21 E(6)* 3(32'%’)”’ :Z’g’/'g’;/; 3(?5/%")/" 1((1’?1(’/; 52304/0)
November 18 F(6)* 1(2%’ 1(2%" 1((1)%’
January  14.8 J6) (8%;) NT (8;/1")
May 16 Q)" 1(2%" 100%(4/4) 1((1’%’
Jly 197 G(4y, Q)" 8(77'/‘:’3(’)/" 100%(8/8) 1(3%’
e 80%  63.1% 100%  60%
2013 August 22 E(S), K() (810)  (36/57) NT 22)  (11/16)
September 21 s(ey o 100%(2/2) oy
November  18.8 K@), J@), U4y ?;’/'ﬁ/; NT 1(3%’
December 156 C(1), J@), Q(3), R3), V3", Y(3) 50%(8/16) 62.5%(10/16) 35’2%’)”’
43% 50%
Total (93/216) (33/66)
* . Positive

NT: not tested

SN = A REGE Aolok 2 Aol dx]o] Ar|ER 21-30 cm 91ute] 5 401}2](43.9%), 31-40 cm 510te] - 13
T ARe AR At 11-20 em 74ute] - 400FE|(54%),  PEE(25.4%)9) HEES LER /lok(Table 3).



Table 3. Size distribution of fish isolated with emaciation disease
No. of fish
Distribution
74
91
51

Fish size
(cm)
11-20
21-30
31-40

Fish species -
Infection rate

54%(40/74)
43.9%(40/91)
25.4%(13/51)

Olive flounder
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A%-2 el 9lal(Fig. 3), o) 2|3t A= Kim et al. (2015)0]
g Z3et AT, o) Y AX] uhE Helsry 54
2 Ghoh o] glo] 4831 712 ARE B8 02 7
Hm, o] YZo] o3t o AF Aot ol UF HUA ] WU
of Ao el A o2 B B AAZ A7} o] ol
Aok @ Aol

S G0 FH A RE 5 A7 919 4
3} sabell WA GS vA = A0 ekelA 9Low|(Chun,
2006), Alo]ct kol 22 Sof ©J3 27 741 ek 210
2 oF A 9Jth(Kim et al,, 2010). E3F, Cho et al. (2007)&
N2 HelE gAAe] FANTS vl BAY A3 25
o4 Welle] E 70l 46%2 ARSI, AlE7l2e)
ok Al 71859 SEUY, @ voles

AA e Ak A, oGS 8 Al A
< Vibrio sp.2}o] E317k¢lo] 3671(38.7%)
7 wWekow, th2- 0 2= Streptococcus sp. 2771(29%),
Edwardsiella sp. 971(9.6%) <=2 2 o] ¥Z53} T3 == A
w3 A2 F2 Vibrio sp.?l 21 22 UL TH Table 4). 314]
Tk o953 78 vlo|g| A4 Aro] Skt El= A= ¢l
dow, dF Eo® WSk H97t 2171(22%) 0= U
Elytth(data not shown). ©] 2]t 2= Chun (2005)0] E11gt
Vibrio sp+= 71245 drdolu AEH A WA =W 22} 44
.2 WS 5 Stk AMLE SIS 4 glon, e Al
/J A kel ek del gt A= obA] He Xl A7 gl
o, 5 oA LS Al Ao ol dhsliAl= A+
7hEa% 7o g wetE

A =4 723
800
— Oooaoodw
2600 S
:CC_;, T o
g 400 RS P
B 200 S Vo ote
e - o “. ‘e .l
20 |t | e
0 11-20cm 21-30cm 31-40cm

Fig. 3. Monitoring of the index content in the emaciated olive
flounder Paralichthys olivaceus.O : Uninfected olive flounder, @:
infected olive flounder.

Table 4. Occurrence of mixed infection by emaciation agent and
main bacteria in cultured olive flounder Paralichthys olivaceus of
Jeju from 2010 to 2013

Year E+E E+V E+S
2010 11.7% (2/17) 47% (8/17)  23.5% (4/17)
2011 9.3% (3/32)  37.5% (12/32) 34.3% (11/32)
2012 12.5% (1/8) 50% (4/8) 25% (2/8)
2013 8.3% (3/36)  33.3% (12/36) 27.7% (10/36)
Total 9.6% (9/93)  38.7% (36/93)  29% (27/93)

E+E, Emaciationt+Edwardsiella sp.; E+V, Emaciation + Vibrio sp.;
E+S, Emaciation+Streptococcus sp.

AollA] WA obd] WElAIA] ok A 11
Skt QlolHE 2 AP AN Fad ARt 5
o], 5 Tl A oIA] HAEHE ol YF AP
AR B 715 Aol

<

Al AL

o] e FR4ARoH ARt TAI ] AUOR 4

3P Atolu], odotn] A Yofl A=Yt}
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