UNAMUIVING

dnunnduniuasans

JOURNAL OF MAHANAKORN VETERINARY MEDICINE

Available online: www .tci-thaijo.org/index.php/jmvm/

1sa Viral Haemorrhagic Septicemia (VHS)

d1918y usIUdsnat?

v
°

| aa o & Y s a Y = 44' v o ¢
AANER 11N AuTERILNVEMmERS WIngaamaluladuruas 140 auUTRNELRUS wiBIaen NTINWUNIUAT 10530

[
1 a

unfAnga: 15a Viral Haemorrhagic Septicemia finudAgysianisiassUaiunanwasUaineia 1As¥gng

]

a a a o £ = a = = o ea
NANYYUR iqﬁlﬂqquﬂiﬁﬁuqﬂﬁﬂﬂqLWNf\]’]uaumqﬂsUiﬂuuﬂU MUBLUINNUD LI LLag‘EﬂiU IﬂﬂaqﬂwuﬁqWWU

[
o Y =2

g a ' = =~ ' Y aa
Uty Genotype |, II, Il kag IV WUAITANELNUBEINTIALIT UYannu18718Uu19189 @NI81RNUVNVU AU

1I9NnTA WU focal necrosis kay degeneration - cytoplasmic vacuoles, pyknosis, karyolysis 52473

@ o

lymphocytic invasion Tudu 1o du wagsing nsasransraiiadedudusely real-time RT-PCR Liiam

VHSV genome lutiiatge n15tlnseianisiinisnsifianiuielugsuanfininuduidessionisinige n1s

Y

o A G T I o o =
ARLEBNUANANNLNAINUINYDND 3']3JV]Q1J’]W§ﬂ']§ﬂ@QﬂUﬂ'J']NUaa(ﬂﬂEJVl’NsU’Jﬂ’]W

o o w

AdARY: Viral Haemorrhagic Septicemia 81115M19A81N N15715I9TIRY

HEuRaveuUNAY Srunneunumsas. 2565. 17(1): 173-180.

E-mail address: sbunna@hotmail.com



Bunnajirakul, S. / J. Mahanakorn Vet. Med. 2022. 17(1): 173-180.

Viral Haemorrhagic Septicemia (VHS) Disease
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Abstract: VHS disease has had devastating consequences on the production of freshwater and
marine fish. Epidemiological reports reveal in North America, Asia and Europe. Outbreak strains
include Genotype |, II, Il and IV. Moribund fish showed retard swimming, dark skin, exopthalamos,
paled gill and high mortality rate. Histopathological alterations showed focal necrosis, degeneration-
cytoplasmic vacuoles, pyknosis, karyolysis and lymphocytic invasion in kidney, liver and spleen. Real-
time RT-PCR for direct detection VHSV genome in tissue was recommended for confirmatory method.
Pathogen monitoring, selection of fish from reliable sources and biosecurity control should be

considered for surveillance program in risked cultivated fish.
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Viral Haemorrhagic Septicemia (VHS) 4oy 1A%U%151% Usuwiauiinsmsslviinnssisunisides
Tsafiflanuddnsonisiaessanasssiavatsyia  Uansuluimnd luussmalne Tasdndnlivanan
W Uansudludmingd (rainbow trout) Yannes  @nigolusni dnaunilnlazinizveieiugiianiil

vew (turbot) Yarvaritnesdu (Japanese tmzidsdlulasanisvans insedunuuv aulszau

flounden) FavsUaBnvasaneituslusTsuIAT
Huvani3auazdameia (European Food Safety
Authority, 2008; Meyers & Winton, 1995; Skall et
al,, 2005) Wil VHS Sailulsafimnseasnnslsnszun
dndsywinaUszina (World Organisation for Animal
Health : OIF) Téunzifoulusienislsafidendi
5979 sauﬁgQﬂflsswmuqﬁ’aﬂwsai Tuusgiwnaaun®n
dieadrsnsnisfisndulunissaianisssuinves
15Aag1957AL57 wagdUsednsaan (World

Organisation for Animal Health (OIF), 2021)

174

°o @ o 3 (3 & 14
anud1sa Jagdudasulul  wsdanunsaiesls

Ny a ~ 1
MaeAUMeAINNMINEANYBINTINIANALEY
nsdwUT B wuLanLaysuA iy IRAmMIN
DIMITURLYAAINIILATYFAD (Department of
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Viral Haemorrhagic Septicemia Virus (VHSV)
Jadu rhabdovirus e¢lu genus Novirhabdovirus
way family Rhabdoviridae fi5Us1enanensyguiu
(bullet-shaped) HuruAUENA1 70 UlulLATUAY
AU 180 Ulwns 1eluussarig negative-
sense, single-stranded RNA genome tiag 11,000 1
nalelnd fidruveauden (envelope) AUsenaudiy
471209 membrane glycoprotein 7% 1%
neutralising surface antigen GRMRIOR genome
Usenaumelusiu 6 ¥8a lawn 1. nucleoprotein,
N 2. phosphoprotein, P (formerly designated M1)
3. matrix protein, M (formerly designated M2), 4.
glycoprotein, G 5. non-virion protein, NV lLa g 6.
polymerase, L (Walker et al., 2000)

Wnsuenaneiugues VHSY tnvdnlnadey
14115 nucleic acid sequencing 17?@ ﬁﬁ] 1N19
WIBUBUARUNISISENAI89 nucleic acid 21N
agWosUjURn1s Jenanafanrnuduiusuns
ﬁuqﬂiiumﬁmmﬂﬁuﬁ@mG]ﬁ’umﬂﬂdw"ammﬁ
wanNF9ve95UTlulAaY isolate (Skall et al.,, 2005)
fnrswdsaneiugdiuluglaglddduves full
length LA g /%3 @ truncated genes 411 N-gene
(Einer-Jensen et al., 2005; Snow et al., 1999;
Snow et al., 2004) G-gene (Einer-Jensen et al.,
2004; Einer-Jensen et al., 2005) way NV-gene
(Einer-Jensen et al., 2005) Fail

Genotype I: sublineages (la-le) Usgnausig
ﬂéjm European freshwater VHSV isolates finenan
91N Black Sea area LLazﬂﬁjm marine isolates 7iwen
41910 Baltic Sea, Kattegat, Skagerrak Laungia
Lilowag English Channel @21 Genotype Ib
isolates WuNNIIANIIADULULBYDI Nordkap lu

Norway

Genotype Il: @1ulngves isolates 11310
Baltic Sea

Genotype IIl: @2ulnguas Isolates 11910
North Atlantic Sea (from the Flemish Cap (Lopez-
Vazquez et al., 2006) L%@S%uﬁmmfdaﬂ Norwegian
coast (Dale et al., 2009) uaunziatnile Skagerrak
oy Kattegat

Genotype IV: d@aulugjues Isolates 11910
North American wag Japanese / Korean isolates
(two sublineages IVa k@ e IVb) (Elsayed et al.,
2006) uena1niiiis1891ua1n Iceland isolate

(Gudmundsdottir et al., 2019)

FEUININED
VHSV #n1s51eausiiaduaunnndunslungy

a

UanidauazUameia lusaumednlanwile and
Wy vivewinunile il uasylsy Saduiiud
11532010 (endemic area) NUIIBINUNITNULTD
fsnamluvannnnii 80 vilin Fsilnaneanosiugidl
aaladenisiadodomieatiluiesfofinng
satiuansudlus w9l (rainbow trout) fAa7all
m'amiaﬂL%@ﬁ@ﬁA%’N@J’]ﬂﬁﬂﬂﬁﬂ&Jﬂ’Uﬁj genotype la
waztuanuafivinlinudnsinismelunnsuuad
turbot wag Japanese flounder Assruraluvanii
wulusssuvrfnulunau Great Lakes region 189
andgeininiuazuauini sudedinudady
genotype Vb ( United States Department of
Agriculture (USDA), 2008; Thompson et al., 2011)
uenaNTUUAIANUNITTEUIAYBS VHSV L7
Atlantic cod (Gadus morhua) Greenland halibut
( Reinhardtius hippoglossoides)  Sand goby
( Pomatoschistus minutus) Chub mackerel,
Pacific mackerel (Scomber japonicas) Yellow
perch

( Perca flavescens)  Three- spined
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stickleback ( Gasterosteus aculeatus) Fathead
minnow ( Pimephales promelas) (EFSA, 2008)
uanmnﬁﬁiwmuéwqﬂu wild lumpfish
( Cyclopterus lumpus) 3 11 Iceland
(Gudmundsdottir et al., 2019) Uana AuLT e
vHsV nuldluddsana Myzobdella lugubris wa
wnasdneudniana Diporeia spp. oglunau
Great Lakes 9949 North America #sii8¢lalaunsa
fudfunisaenenveefinuiinisindelulan
(Faisal and Schulz, 2009; Faisal and Winters, 2011
) @21 VHSV @nansadndelasuniuiedunine
(mechanical vectors) (Olesen and Vestergdrd
Jorgensen, 1982; Peters and Neukirch, 1986)
nssyuaveslsanulufiufidsuandondiu
vosidauazinfulusysunnududaue 36 dau
TuWudau (parts per thousand : ppt) Fuld ¥
gaun)HTENINg 2 D9 20 BeAwALTEd N13T2UIA
druninnulugasggluliisrsdadugefifinng
LU?{sJuLLanaqqquﬁasmmm nn1sAnYIlUY
vos foAnsnuIvseumg vz denisiadey
299 VHSV genotype Ivb tullaufiuniu genotype |
Ao 9-12 B9ANLYALTYE WAL 18-20 DAL aLTYd

(Goodwin and Merry, 2011)

21ININ9AALN

Uanituansonniswmaniiaslasunisnsaa
Ahadedniulsa VHS 1éun nsifiunisaeatng
519157 Pethdnas daddadudu auan navda
YAWIBN FALFENBBNUIIIUFIUATU TN M1 Lay
fwtls Snvasnsieihiieusnd 1wy I1euaau
NI ﬁziaQﬁawsnsﬂmyjLﬁaqmﬂmimuf’]msﬂu
dauvarfivasluguiuy nervous form 9zuand
wAnssunietiiiauanfodneguuss wu e

waay NyUIUNeIINNITAAYeNaNes wagly

176

'
(%

Wmmu?ﬁmumﬂqﬂﬂiaiﬁwe?iwmmﬂﬂmﬁa@Ls??a
Annuuaiseluion
Tuszoznisinloaunsanuladausunamn
IunﬂLﬁm?}aiwﬁy’qﬁmﬁqLLazﬂé’mLﬁa 9187y
Whvsnevende taud 1 wle wazdha delueeay

wianfifinsavauveslifalusuiuigs lussey

¥
A v

13959 USHauues virus titres agmsianulauinlu
LﬁJaLﬁamaaauaa (Smail and Snow, 2011; Wolf,
1988)

ANYUTNUNNEITING1UTENBUAIY 70
deneenvuinidnnszaneialuludiuvesiionds
néaile Tnoamnzdrumeiundmedis saume
aYezmelu faildrulngjuaniivaedae VHSY 9z
nugaLdensenvurndndiund uiediunds lu
svey acute phase loflupadunasiamnauinie
M1898197UTe TuINITUIN AIduETauaznULa
druromaiueImsiaganigluniwiue1us
druvneiddauazUsiaannernis (World
Organisation for Animal Health (OIE), 2021)

ANYAENNFANNTINGIMIENTEUIUNITATI
NN Immunohistochemistry Tnavinse VHSV Tu
endothelial cells v8358UUMABALABA (Evensen et
al., 1994) uaﬂ%mﬁ?uwu focal necrosis Lay
degeneration - cytoplasmic vacuoles, pyknosis,
karyolysis ﬁm;lgﬂ lymphocytic invasion Tudau 1
Fu wavdy vusfidiuvesndiuiidoldnunis
WasuuUaafinudn nuifissdruveadiaienuns

avauludanavidulonauile

N135M37371Y
WBurasgrudmsunisissTalasanizly
nauiiiunme agldnsnsranidelnenss iy n1s
#an1susnidolu cell culture wagRinis

identification A18NSEUIUN1S antibody-based
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methods (IFAT, ELISA) %58 nucleic acid- based
methods (e.g. reverse-transcription polymerase
chain reaction [RT-PCR]) n15ms79028 direct
immunological demonstration of VHSV antigen
Tuuaiithearlsinanula (sensitivity) Aeudiesi Tag
dnilvgaglilunsdnnsesanilasde vieuansngy
mmiﬁﬁ%’@gamwsmmﬁmmuaaé’ﬂwmzmqﬁ;a
WINBANGIILAIY TITITN15ATI9A98 real-time
RT- PCR for direct identification ¥ ® 4 VHSV
genome Tuilaide fadunsyuiunisnsiaideded
IFuniseeusy fanuuduguazanulidediou
fUiEnsnswen@onaryinms identification lu
cell culture (Garver et al., 2011; Jonstrup et al.,
2013) wadadsnaildnsnndinmunsdmsunis

s TalnessdufiunianiusUasnlsa

n1sauAulaeiy

wasmsirelunsiinse Ssdmdufiuiiting
52U1n984L3A (endemic area) wagUasdunisszuin
%ﬂ@i’%ﬂuﬁaﬂ%mi”mLLaﬂQaUaﬂﬂwLLazﬂﬁﬁwma
1ndni98199n35 (Olesen, 1998; Olesen and
Korsholm, 1997) A1539ALSAINNISILUIALUY
\Buunau (acute disease outbreaks) U5z &
nad5asinsseauluansiveiundng (Stone et
al., 2008) waglulseinaussiag (Dale et al., 2009)
dwmsunistesiumenisdninlusunsunislnindu
laifinsuanludanndyd nsanwiTedanndunis
Tunatgguuuu Wu killed vaccines, attenuated
live vaccines, a recombinant vaccine 1 u
prokaryotic Wa ¥ eukaryotic expression systems
i’mﬁg\‘l DNA-based vaccines (Lorenzen & Lapatra,
2005) dqun1sAnwinisidaisnseduiAuiu
(immunostimulant) % U yeast- derived beta-

glucans, IL-1 B-derived peptides kW@ g probiotics

¥

wadslufisnenuiuanatianisnsgdugiduiuse VHS

q

[

ag139nLau (Peddie et al., 2003) drun1siiiseda
Tudsenalngaisinisnsafamudelugsand
mmzjwﬁ'm@iamiam%a nsfndonUananumasi
dndofio aufumsnistestuniutasadenig

a1 daduninsnisnasiiauaulataznindy
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