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Study on the tendency of viral hemorrhagic septicemia virus (VHSYV)
detection in Korea from 2001 to 2016 based on reported cases

Min-Seok Jang, Jong-Oh Kim®, Myung-Joo Oh and Wi-Sik Kim'

Department of Aqualife Medicine, College of Fisheries and Ocean Science,
Chonnam National University, Yeosu 59626, Korea
“Institute of Fisheries Sciences, Pukyong National University, Busan 46041, Korea

Tendency of viral hemorrhagic septicemia virus (VHSV) detection from 2001 to 2016 in Korea
was studied based on 15 reported cases. Since the VHSV was first detected from cultured olive flounder
(Paralichthys olivaceus) in Pohang in 2001, it has been continuously reported from olive flounder
farms in various regions of the Korean coastal area. So far, the virus has been detected from 2 farmed
fishes, 12 wild marine fishes and 2 marine bivalves. All the 67 isolates were belong to VHSV genotype
IVa. The predisposing factor analysis from different olive flounder farms revealed that the VHSV
were highly detected from the juveniles under 40 g in body weight, in the temperature range from
9.5 to 17°C and during the period of March to June. Therefore, we recommend that farmers, need
to exercise caution against VHSV infection in Spring.

Key words: VHSV, detection, tendency, genotype [Va, Korea

vlo] H 24 &8 A4 )| & Futo]l & 2 (viral hemor-
rhagic septicemia virus, VHSV)+& H}o] & =4 E@
A ES (VHS)S €o7]v AUAZE L&A 2
o, FEXNEA (Oncorhynchus mykiss)= 3-1-_?{,"5]-
tgFgk ofFdd s AWtk (OIE, 2017).
VHSVE 19631 "lnt=iol| A 25 72 7] &0
E2RE As 289 F FHAYGAA T BuE
S}, 19884 o] RE= fFHER ofyg Er)&}
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ofaJo} x| o] T gl s o Fo e EElH 3
t} (Jensen, 1963; Wolf, 1988; Skall et al., 2005; OIE,
2017). =Uloll A 9] VHSVE 2001d &l 9|3
Fa Aol A ASFA P X (Paralichthys olivaceus)
EREH A A=E olF, et AF A%
A2 FA A VHSVel o7 of F| Ab7} Ay
AT (Kim et al., 2003; Kim ef al., 2009). =1l
Me FAERY Aol wel VHSE A3E
Aoz AAQ3te] #Esta 9ok, VHSVI}
HEH = AY, oF, A7) Soll 3 ARV} 7=
ate] #Elatet o H S A AUt oo B A
Tl A= 2003 F-E] 2018742 el A AEH
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VHSVO gt AT =558 533t VHSVS] =
U AF 58S E439 Y. 243 =E2 Table
Lol Yeb A

Tl A VHSVZE HEHE A9S Fig 13
Table 1°] YEFNSITE VHSVE 20013 E 3ol A
AFSER] A A RREH A5 AEE ol %,
2002 (23, &%, F4h 24, 20039 (31, B
g, gafl, 3, Bah, 20043 (AF, AA, &3,
} 3}, 2005 (=, o, AlF), 2008 (2
(&=, AF), 20113 (&4H), 2012
= AYe EYE, AlF), 20134

e, A B FFAA ASFA BH (Gadus
chalcogrammus)?| A1 = VHSVZ} &5 ATk VHSV
= FARt o7 (dA ¢ BEet ot AAL
o 7o olmju Foll A= HEH A 2003 (27
I Fakol 1 sl o, Faliel, Alsli]b), 2005 (4]
alet, Faleh), 2012 (2= A2 S H)ole 13F
o] AA%k o Foll Al VHSVZE AEH Ao, 2013
o= &4F B9 2 A4bellA A= 239 ol
7ol A VHSVZF HEH A ©]/d¢] A3}, VHSV
= AAE (B%), A= (AA, dall), AdEE
(@4, 21, 23, A= (A, g5), 4 &
Ab, Aol KIA7E GA] FA el A HEEHIAoH,
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Fig. 1. Locations where VHSV have been detected in
cultured olive flounder.

A= (Fs, 24, FEHANA A5t Bl
= AEHAH. =3, et (&4, ), Asiet

(M2 BoFsligh (kg =, FD)elA AR E A
=4

2005; OIE, 2017). & A7-2] A3}, VHSV+ st
A e afjqtofoll A HEEHAAT, DA 7HA] =
Frolol A= VHSVZE &8 Bt glof, =y
ol A= VHSVZ} T &4 02 FUHA F& A
o2 FAHHEY Kim et al. 2011b, 2016)2] A7l
ned gA25E 228 VASVE "5 7270
Fo] Xojo] HYPF S Hol= A2 BiFHe] §)
o, &% afj4ko] frEfe] VHSVIZE & SHH o=
o] F3IA K EE ZAHT TV BT AR
AZtET 2 AT AdE VHSS FHXAYEE 77
g 7 2AEE AMEE F US Z0E Adn

Zell A VHSVZE HEH e FA5ES Table
1ol YR QT VHSVE Al 15%9] 45 &l A
AESH AT FAL A7 A5, X2 HH (2
)M AEHRNoH, AL o FollA= Al 12
Z (59 Mugil cephalus, 15 Scomber japonicus,
EW 7] Liparis tessellatus, ¥ 7] Hoplobrotula
armata, & X Trichiums lepturus, 37| Larimich-
thys polyactis, 715 7VAV| Glyptocephalus stelleri,
523 Seyliorhinus torazame, -8 82 Scorpaena
izensis, 35 Dentex tumifions, 1 Pampus argen-
teus, HA)olA HEH AT oujaj Fol A= F=
(Crassostrea gigas)™ T2 (Mytilus edulis)ol A1
H=53th VHSVE 5], ofrjol Bl f§& 23
st Bakt Mol A oF 80 AFe FAEE
(17, I+ (Diporeia spp.), 71™ 8l (Myzobdella
lugubris)) Z5-E AZ5 3} (OIE, 2017). el
A VHSVZ} A& 5= o R/ 13F2 VHSVZE A&
ol e 804 F 9] it el E3E AAA
T oolmjal{ 2F (=, IFEHAN)S £FE] A
A skt

T ellA = A Ao FAIR 9EE FE
ZA4E a1y, A 7Y o] (Trachurus japonicus), 7H
2] (Ammodytes personatus) & °| A-&%H1 AT}
VHSVE= A14k aigoieh 7hvelel A e et
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2, A &0l A= A7 A
S VHSS} o w3l F-oko] Aw/do gk Aot

gEojok & Zow AztdET

IUol| A HAEE = VHSVE] 1344 (genotype)
< Table 19 YEMATE F 677] (VHSVY £
F7F NYHA e A% 32 VHSV (F4] 4k
o7 frel: 51N, AkALt o 7 frell: 1070, ol vzl F
el 670 FAAE & 2AE A3, B geno-
type IVaol] 439tk VHSVE N =& G genes
A3 AT B S Fal 4o A
(genotype I-IV)o.2 FEFHTI HIEFo 3l
(Stone et al., 1997; Snow et al., 1999; Nishizawa et
al., 2002; Skall et al., 2005; Kim et al., 2011a; OIE,
2017). Genotype 1ol 8| B¢} si4t o 7=
FE EEg VHSVE®] &3, genotype I1oll= &
E &9 sfqtolz R #eld VHSVZE &3t
Genotype IIIo+= EiA oA =29 o] 3t7t
A 2= = VHSVSE 53, 27HA2kA sid Bl
72t sl ol A E2ls VHSVZE 43tk Geno-
type IVoll= HH] A Ho] e F ASH thH g At
g OHClE sFoA B2 VHSVS S
Yo A EE ¥ VHSVES] &3ttt AT &
ofAJo} BEE]FEL genotype IVaol] &3, & r]
LElFoke FEEkA FRET B Ao 2
U A HEE = VHSVE 5 genotype IVadl
stof, Bl 8§ EEFES TR A
< Aog FAEY. §8 BT U 9A
HeFRG FANE N i ZHo] & AL
2 Buwo] Qo] (Skall er al, 2004; Kim et al.,
2011b), #8 BelFE0l FWE 498 45, ¥
Ao} G 2 et AgP O BAT
Ao Ba) 9% BeFEe] T FYL Folop
F Aot
QA 2ol A2 VHSV AE F3FS Table 1

ER ST €, 29, Al VHSVE] 4
HE=E A 28 VHSV A& NEES
ARSE At 1€ 1387 (&8 2.6%), 2€l

&2 1

ot

BN e 2

>,

53

Sl

17387 (2.6%), 3€l 13/387 (34.2%), 4& ) 9/38
7 (23.6%), 52l 6/387 (15.7%), 6Ll 4/387
(10.5%), 1140l 1/387 (2.6%), 12€0l 3/387 (7.8
%) AEHATH 8 VHSVO A& MEE A}
Sk A3tol = 9.5C o 2/3470 (5.8%), 10~10.5C ol
10/3471 (29.4%), 11°Cell 2/3471 (5.8%), 12.5C
113471 (2.9%), 13°Coll 6/3471 (17.6%), 14~14.5C 9|
3/3471 (8.8%), 15Coll 2/347 (5.8%), 17°Coll 8/34
A 23.5%)°] AEF AT dXx2 AFH VHSVE
AE HNEE AR 23 10 g 7Tkl 5327 (156
%), 10~19 goll 8/327 (25%), 20~29 goll 7/3271
(21.8%), 30~39 goll 5/327 (15.6%)°] AZEH AL
], 40 g, 55 g, 100 g, 200~250 g, 300 g, 450 g =
600~800 g°] HA|ollA Z+zh 1134 HAEH At o]
o] Azt dx) oF2e A2l VHSVE 1~62, 11
4, 12€0] AFHY, 53] 3~6¥ol 71 ol H=E
H ATt (84%). HHH 7~10€oll = HEHA ZtTh.
VHSV7} AE5 = Ao & Mele 95~17C
Z Yelston, 19T ool AEHA L&Ayt
VHSVE 4~800 go] HA A HEEH, 53] 40
g "Rk X oA 71 Eol AEEH AT (78%).

I JA FA 2 TEAY FHALOE ol
+GET TEAANA = FE FAA X o @A
7HA AR, FAAA A= T2 3~59 7 9~11
Ho] THASEHE XojF Egutol o7t
AF5-3HT}. Jang et al. (2018)2 2014~2016'A7HA] 34
o] YA FRACZHY 2,2227H2] 9] X|oE U
FO & VHSV HAME A A3, BE Al5A
VHSV7} AEEH A ot A= TEA o] obd ¢
7ol Al VHSVO == Ao g FAHIAT
B AT A3, VHSVE F2 3~6¥0l 40 g 1|72
Yo A&7 g o P = J4dol
VHSVS| 7t 235 Fo|7t dad ZAow A
Eag3N=3



54 AR GEo - 0T 494

References

Cho, M.Y., Lee, U.H., Moon, C.H., Bang, J.D., Jee,
B.Y., Cha, S.J., Kim, J.W., Park, M.A., Do, J.W.
and Park, J.W.: Genetically similar VHSV isolates
are differentially virulent in olive flounder Paralich-
thys olivaceus. Dis. Aquat. Org., 101: 105-114, 2012.

Choi, J.C., Kim, Y.C., Choi, H.J., Park, J.O. and Jeong,
H.D.: Detection and analysis of the potential risk
of VHSV in bivalves in Korea. J. Fish Pathol., 28:
27-35, 2015.

Hwang, J.Y., Lee, S., Priyathilaka, T.T., Yang, H., Kwon,
H., Kwon, M.G., Hwang, S.D., Kim, M.J. and Lee,
J.: Phylogenetic analysis and duplex RT-PCR de-
tection of viral hemorrhagic septicemia virus in olive
flounder (Paralichthys olivaceus) from Korea. Aqua-
culture, 484: 242-249, 2018.

Jang, M.S., Oh, M.J,, Kim, S.R. and Kim, W.S.: Survey
of viral hemorrhagic septicemia virus (VHSV) in
olive flounder Paralichthys olivaceus hatchery in
Korea. Sains Malays., submitted, 2018.

Jensen, M.H.: Preparation of fish tissue cultures for virus
research. Bull. Off. Int. Epizoot., 59: 131-134, 1963.

Kim, J.W., Cho, M.Y., Lee, H.N., Han, H.J., Lee, S.J.,
Jee, B.Y., Myeong, J.I. and Won, K.M.: Diagnosis
case of viral hemorrhagic septicemia (VHS) in adult
olive flounder Paralichthys olivaceus. Kor. J. Fish
Aquat. Sci., 45: 666-674, 2012.

Kim, M.S. and Kim, K.H.: Protection of olive flounder,
Paralichthys olivaceus, against viral hemorrhagic
septicemia virus (VHSV) by immunization with NV
gene-knockout recombinant VHSV. Aquaculture.
314: 39-43, 2011.

Kim, S.M., Lee, J.I., Hong, M.J., Park, H.S. and Park,
S.I.: Genetic relationship of the VHSV (Viral hem-
orrhagic septicemia virus) isolated from cultured
olive flounder, Paralichthys olivaceus in Korea. J.
Fish Pathol., 16: 1-13, 2003.

Kim, S.M. and Park, S.I. VHSV (Viral hemorrhagic
septicemia virus) infection of culturing olive flound-
er, Paralichthys olivaceus in Korea. J. Ocean Sci.
& Tech., 1: 95-100, 2004a.

Kim, S.M. and Park, S.I.: Detection of viral hemorrhagic
septicemia virus (VHSV) in wild marine fishes in
the coastal region of Korea. J. Fish Pathol., 17: 1-10,
2004b.

Kim, W.S., Kim, S.R., Kim, D., Kim, J.O., Park, M.A.,
Kitamura, S.I., Kim, H.Y., Kim, D.H., Han, H.J.,
Jung, S.J. and Oh, M.J.: An outbreak of VHSV (viral

hemorrhagic septicemia virus) infection in farmed
olive flounder Paralichthys olivaceus in Korea.
Aquaculture, 296: 165-168, 2009.

Kim, W.S., Jung, S.J., Kim, J.O., Kim, D.W., Kim, J.H.
and Oh, M.J.: Genetic positioning of Korean viral
hemorrhagic septicemia virus (VHSV) from cultured
and wild marine fishes. J. Fish Pathol., 24: 1-9,
2011a.

Kim, W.S., Nishizawa, T., Kim, J.H., Suebsing, R., Jung,
S.J. and Oh, M.J.: Korean and Japanese isolates of
viral hemorrhagic septicemia virus from olive
flounder are pathogenic to rainbow trout fry. Fish
Pathol., 46: 112-115, 2011b.

Kim, W.S., Choi, S.Y., Kim, D.H. and Oh, M.J.: A sur-
vey of fish viruses isolated from wild marine fishes
from the coastal waters of southern Korea. J. Vet.
Diagn. Invest., 25: 750-755, 2013.

Kim, W.S., Jung, H.N., Kong, K.H., Kim, A.R., Jeon,
Y.H. and Oh, M.J.: Experimental infection of rain-
bow trout (Oncorhynchus mykiss) with viral hemor-
rhagic septicemia virus (VHSV, Genotype 1Va) from
olive flounder (Paralichtys olivaceus). Korean J.
Ichthyol., 28: 141-146, 2016.

Lee, W.L.,, Yun, HM., Kim, S.R., Jung, S.J. and Oh,
M.J.: Detection of viral hemorrhagic septicemia vi-
rus (VHSV) from marine fish in the south western
coastal area and east china sea. J. Fish Pathol., 20:
201-209, 2007.

Nam, U.H., Jeon, C.H., Seo, H.J., Choi, D.Y., Seo, 1.Y.,
Kwon, O.N., Kim, W.S. and Kim, J.H.: Monitoring
of viruses in cultured walleye pollock Gadus chal-
cogrammmus. J. Fish Pathol., 30: 1-9, 2017.

Nishizawa, T., lida, H., Takano, R., Isshiki, T., Nakaji-
ma, K. and Muroga, K.: Genetic relatedness among
Japanese, American and European isolates of viral
hemorrhagic septicemia virus (VHSV) based on par-
tial G and P genes. Dis. Aquat. Org., 48:143-148,
2002.

OIE. Manual of Diagnostic tests for Aquatic Animals.
Viral Hemorrhagic Septicemia Virus (VHSV); World
organization for animal health: Paris, France, 2017.

Park, H.K., Kim, SM., Lee, D.W., Jun, L.J. and Jeong,
J.B.: Monitoring of VHS and RSIVD in cultured
Paralichthys olivaceus of jeju in 2014. J. Fish Mar.
Sci. Educ., 27: 879-889, 2015.

Park, HK., Jun, L.J., Kim, SM.,, Park, M.A., Cho, M.Y.,
Hwang, S.D., Park, S.H., Jeong, H.D. and Jeong,
J.B.: Monitoring of VHS and RSIVD in cultured
Paralichthys olivaceus of jeju in 2015. Korean J.



20012016\ 717 Hjo] @ AAEE Aol d Zn}o] 2| A(viral hemorrhagic septicemia virus)?] =W A% =3

Fish Aquat. Sci., 49: 176-183, 2016.

Skall, H.F., Slierendrecht, W.J., King, J.A. and Olesen,
N.J.: Experimental infection of rainbow trout
Oncorhynchus mykiss with viral haemorrhagic septi-
caemia virus isolates from European marine and
farmed fishes. Dis. Aquat. Org., 58: 99-110, 2004.

Skall, H.F., Olesen, N.J. and Mellergaard, S.: Viral hae-
morrhagic septicaemia virus in marine fish and its
implications for fish farming—a review. J. Fish Dis.,
28: 509-529, 2005.

Snow, M., Cunningham, C.O., Melvin, W.T. and Kurath,
G.: Analysis of the nucleoprotein gene identifies dis-
tinct lineages of viral haemorrhagic septicaemia vi-
rus within the European marine environment. Virus
Res., 63: 35-44, 1999.

Stone, D.M., Way, K. and Dixon, P.F.: Nucleotide se-

>,

55

Sl

quence of the glycoprotein gene of viral haemor-
rhagic septicaemia (VHS) viruses from different
geographic areas: a link between VHS in farmed fish
species and viruses isolated from North Sea cod
(Gadus morhua L.). J. Gen. Virol., 78:1319-1326,
1997.

Watanabe, L., Pakingking, J.R., lida, H., Nishizawa, T.,
Iida, Y., Arimoto, M. and Muroga, K.: Isolation of
aquabirnavirus and viral hemorrhagic septicemia vi-
rus (VHSV) from wild marine fishes. Fish. Pathol.,
37: 189-191, 2002.

Wolf, K.: Viral hemorrhagic septicemia. In Wolf, K.,
editor. Fish viruses and fish viral diseases. Cornell
university press, Ithaca, New york, USA. pp. 217-
249, 1988.

Manuscript Received : May 28, 2018
Revised : Jun 12, 2018
Accepted : Jun 12, 2018



