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Jittra Boonyoung 2011: Contamination and Transmission of Viruses in Pacific White Shrimp
(Litopenaeus vannamei) Headless Shell-less Frozen Product. Master of Science (Fisheries Science),
Major Field: Fisheries Science, Department of Fishery Biology. Thesis Advisor:

Assistant Professor Niti Chuchird, Ph.D. 69 pages.

Series of studies were carried out to determine the transmission of  five major viruses
including ; Taura syndrome virus(TSV), white spot syndrome virus(WSSV), yellow head virus(YHV),
infectious hypodermal and hematopoietic necrosis virus(IHHNV) and Macrobrachium rosenbergii
nodavirus(MrNV) from headless and shell-less frozen shrimp product to normal shrimp in laboratory
conditions. One hundred randomly sampled products were obtained from Thai Frozen Foods
Association between June to October 2009 and tested for viral infection using nested polymerase chain
reaction (nested PCR) for WSSV and ITHHNV and reverse transcriptase polymerase chain
reaction(RT-PCR) assays for TSV, YHV and MrNV. Results showed that 9 samples gave TSV-
positive followed by WSSV with 8 samples, IHHNV with 7 samples for YHV and MrNV with 4
samples each. All positive samples were then fed to the viruses-free shrimp of 10-12 g. in aquaria.
They were monitored for mortality and checked for viral infection by nested-PCR and RT-PCR assays.
At the end of 14-day experiment, no mortality was found. In addition, nested-PCR and RT-PCR tests
gave negative results for all of the experimental shrimp. To study the efficiency of the frozen shrimp
process (headless and shell-less) that can control the transmission of viruses infection to normal
shrimp in laboratory. Ten viruses-free shrimp(10-12 g.) were infected with the virulent stock of each
virus including TSV, YHV, WSSV, IHHNV and MrNV and then placed in aquaria to observe clinical
signs of disease. Moribund shrimp were then fed to 10 normal shrimp of 10-12 g. twice daily in each
aquaria with three aquaria for each virus. On the third day post-challenge, shrimp were collected and
placed on ice and transported to processing plant(2hours) before being processed according to standard
procedures. 20 shrimp were sampled (10 during processing, another 10 at the end of the process) and
fed directly to normal shrimp twice daily for three days. The challenged shrimp were observed for
mortality for 7 days before being collected and tested for the presence of viruses using nested PCR and
RT-PCR assays. The results showed that challenged shrimp with IHHNV, TSV ,YHV and MrNV were
all negative by nested PCR and RT-PCR methods. There was no mortality over 7 days regardless of
whether shrimp fed with unfinished product or after processed product. In contrast, all tested shrimp
fed with WSSV —product showed typical gross signs of the disease and were positive for nested PCR
assay. WSSV-trail was carried out again using similar procedure practices for most farms for
harvesting and transporting to the processing plants. The entire process usually consume 18-24 hours.
WSSV infected shrimp were fed to 30 viruses-free shrimp until shrimp developed diseased signs.
Experimental shrimp were collected and placing into ice water of 0-4 °C for 30 minutes. Then shrimp
were washed in 50ppm chorine water before placing on ice in the container. Eighteen hours later
shrimp were transported to the processing plant for processed as previously described. These samples
were then fed to normal shrimp in aquaria and observed for 7 days. Results showed that shrimp fed
with unfinished-product or finished product did not show mortality and negative for nested PCR. This
results indicated that if shrimp were harvested and followed normal practices before processed with
the industry standard at the processing plant. WSSV is unlikely to cause the disease.
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o dy A ] Vo 2 Y Ao a A a dy @
MNUUHBIVINWDLNNHTIINUNANIVNIINTI TN NﬂWﬁﬂﬂﬂf@hl'Jﬁﬁﬂ'NsUTqunﬂﬂ Iﬂﬂlﬂw1$
1Y a A~ 2 Yy 94 £ a9 Y
Tugausgulomauidedaotiniu msag lagnisnilasasoniosasauliale :anns
9 [l dy 9y zil A 1 dy A Y
iamammy,amﬂumamQﬂuwu‘ﬂmm Eﬂ$WU'J"If]ﬂﬂ"Iﬁﬂ"lﬁLﬁfJ\Wllﬂ3J"l$ﬁﬂJLLagv\lUﬁﬂJuﬂWflﬁ
a X o Y A A A a =2 A ) ' VoA
ﬂﬂlclfﬂhhﬁﬁﬂjﬁslﬂ?u@ﬂﬂijﬂﬂﬂ FIUADUNUIANIUDUADUNUYIYU AIUBINNWUNITIEUIA

a &

yoa13a hiaarununiigane Awamouganu-5uNAY Aotilod lsududeuuniiauves
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a2 v 1 9 1 dy [ dy dldy Y 3 <3 ° = A
ﬂﬂﬂhlﬂ ﬁﬁlucluﬂTL!"U’E’NLWiENLafNWU’JTGI,HL"IJG]Wu‘VILafNﬂ’JfJ“L!Tﬂ’ﬂlllﬂllﬁﬁlgllﬂﬂluﬂﬂiﬂﬂIiﬂ
Y 1 Ay a y Ao o A 9 [ A [ 4 dy ~
ﬂ’NﬂlTJu@ﬂﬂ'ﬂWH‘V]‘]ﬂﬁlﬁx‘ngmngﬂﬁ1f"liy‘ﬂﬂ§$ﬂﬂﬂ1iﬂﬂﬂﬂuIiﬂﬁiﬂﬂ”ﬁi]ﬂﬂ”lﬁ/\hﬁillﬂfl\ﬁ/l
Y Y = v Ay 1 3 1 dy I 1A
G]f’)\‘lcl,ﬁﬂ’ﬂllﬁuii]ﬂ@ﬂ"lﬁfl]ﬂﬂ"lﬁ/\lullf’) Lmzﬂmmwuﬂuﬁzmwﬂmamrﬂuaﬁnm

o Y a

J § @ 1 1 1 1< a 4
ﬂ1§LLW§ﬂ§$%18m@QL%@13§ﬁ WSSV WU WaLu uﬁﬂﬂ%ﬁﬂﬁiiuﬂﬂ@ﬂﬁﬂﬁi@@]ﬁ}ﬂ

Qa

v

[ d‘ 1 ] dy v Y Y 9 dﬂl ] 1
h§a wssv nazanunsanazdsine 1hia lidigndald vuegiuuvawazngniavesns
O8] (Hsu et. al., 1999; Withyachumnarnkul, 1999; Withyachumnarnkul ez. al., 2003) & E]ﬂﬂﬁ)m
o = A ) A o ¢ X
AUNITANYIUDY Lo et. al. (1997) vn”lﬁ'“lﬂfmﬂmmqwm;mamhmqa (molecular genetics)

a d

c(d't: dy dgll d‘ 1Y ] 9 ] ] d‘Q ,i’ ] d‘
Agnituaanaade luiiowsss liveede1ily cocyte 1az oocyte NAAD laiamnsofiog

u

a

1 4
wigy lhiu laiRenysel 18 vaglunsaliReadunndn wadued sperm 1 1 1dAaETe tdmad

9
3 ]

A A A . . = a g v & < Y 1 i’ @
VY0180 9 (supporting tissue) HM3aae aaiuliauilulllainmsaeneare lsa
' " v @ Yy a 49@1 v = v 9 1A Y Y v W
WSSV iﬂﬂW’E)mJWH‘]?lﬂENQﬂfJ\‘lLﬂWU‘L!‘ViENi]1ﬂ§Jﬂ1§’)NllellLLa’J ]lﬂlﬂiﬂgﬂﬂﬂﬂ1ﬂﬂ$ﬁhwﬁﬂﬂ
o A I A a X ' o J a ' dy
’E')‘lz]!ﬂ1?]611'E'N]l’)i’m/]’E)Qﬂ1EJ‘L!’E')ﬂiuﬂl@ﬁl’ﬁa’)ﬂlﬂﬂﬂluiui%ﬂ’ﬂﬂﬂ1§N’ﬁ3J‘W‘L!‘§ NITAAABDLLUY U
1 < a ' ' [ ] . Ny . 1 a 1 I ll
u1i]$Lﬂuﬂﬁﬁﬂﬂaiﬂﬁlmuﬂﬂiﬂﬂl (transovarial transmission) 1J1ﬂﬂ’31ﬂ1§§lﬂ$l’é)muvlﬂl
. B A Y] ] Y = 1 A Y
(transovum transmission) LH'E'NiﬂﬂWLN(’U@QL“]fﬁiﬂmm%flﬂi38131.!91,1/‘1?181?(“1%171%159‘1/1%3114
(BN 9/ Y o ES o IR A 1 1 Y| @ 9 1 J
IﬂJLﬁfJﬁﬂluWﬂiﬁinWHﬁﬂqﬂ]‘lﬂ muuwmwaamumuﬁmﬂﬂmﬂumimqwaammwmﬂ
[ Y dy dy [ J 3 A Y @
]lﬁiﬁ]lﬂ uﬁ)ﬂiﬂﬂul%'ﬁ)]l’)iﬁWSSV ’ETﬁJﬁﬂL!Wii%‘iﬂﬂIﬂﬂ‘ﬂNuHm%‘V‘ﬂﬂﬁﬂu a9ANADINUY
{ 3 v 2 Ada
MIANYIVDY Flegel et. al. (1997) NANBINITZU1AVDS 1ITa WSSV nudn v ludedeesniinis
[ o 1 A Y a a dy 9 9
’i%“]ﬂﬂ"ll’t’NIiﬂhl’J‘i’ﬁ WSSV ﬁ]ﬁﬂﬁﬂﬁﬂgiuﬂT}ﬁ‘ﬂﬂﬂiﬁlﬂ@ﬂﬁﬁﬂl‘]ﬂﬂllﬂﬂ'i$l|1ﬂ! 4 U HagN

. . 1 4 1 1 3 { & f v 9
N15NAADA co-habitation WU IFDENTDYNDIENOA IAsHIUIT 1INz RARTE TR

Und'ldnely 24 9 Tug (Kanchanaphum et. al., 1998; Supamattaya et. al., 1998)
o a & A
ANHUSNIWNNIITANTNUDUUDIYD

A = [ a dy A Aa dy [ dy A d‘dﬁ)

deAnydnyazManesanmveuiloenaae lisa wssv Taaiiiegeniiau
o A 3’1 Y A 9 a = ldy =}
AAIINYU ectoderm 1182 mesoderm ¥03AIN INaA18 YuAveIl Ao iU ey 1

e . . 9 9 a 2 Y Aa dy Y] A
basophilic inclusion body @euseUMIEIATMIAY TAgszezisuaunaaie hfavznumsiia
Cowdry type-A inclusion Naaauag Iaslireeineladensey uaielsa lawmuiae laznun
. . a a?a = o ' dy % g A A g A A Y
inclusion body AAFHINAY Fednvazmariansodana la luileweveunien ieberald
4 ] v

11J@en (sub-cuticular epithelium) U3aHBEANNY inclusion body 3¢ linuUMTABVAUBS

v 1 z%l o & A z%l A o
LLUllﬂﬂ!,ﬁllﬂﬂ!ﬂfﬂhhiﬁﬂﬂﬂﬂmuﬂlﬂﬂgﬂﬂ"la"lﬂ (Flegel et al. , 1997)
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MsItnelsn

9 [
Tsalhia wssv amnsndiianeld lasmsdnumesanmveaiiowodalaonisdou
= Aas AT < o Ay A A 913}/ A
@ H&E uazinsndeazsiaEilumsasiadeu Ilngvduilawodiuvounsoniaz laguilaen
Y 2 . A o . A q9 . . )
11 fix AIUU181 Davidson Neauilas Iag Dr. Tim Flegel Aol HCI 1N acetic acid Lazdou
< o . . . .
A8a H&E 321# inclusion body N139N1 stained tissues squashes Y30 impression smears
9
wenniudsense limatia n siw hybridization (NAIUA Dot blot hybridization I(NAUA PCR
tazATITUGUNANIITINERBNADIYaNTIANIIULFEIRY (TEM) Hadnnilimswanues
DNA hybridization probe 811151 WSSV Gl,u‘ﬂizmﬁhlml(Wongteerasupaya et al., 1996) primer
v o 2 ' 3 1o = Aa o o
IAgniianaueg1esaii uada liutin1sANLN (Kanchanaphum ef al., 1998) 9UNTEN
Kiatpathomchai ef al. (2001) 18518911735 one-step PCR 10814 primer (136198F and 136429R)

é A o w . v dy
FINDAD amplicon AU

GTA CGG CAA TAC TGG AGG AGG TAC ATC CAC TGT TAC AAT GTC TTC CAT

CT CAT TAG GCT GGT CAC ATA CAT TGG GTA GTA AAC ACT GGG TAC AGA
TCA GGG AAC ATT TGC TAT CAC CAG TTT CTC CCT CCA CCA TCT TAA AGA
GTT TAA CGG GCG GTC TGA ATC TAT TAT CCA CCA CAG TAA ATT TTG AAT
CCT TGT CTA GTG CAA AGT CCT TGT CCA TCT TAC ACA TCT CC

3. Tsatiuviaeg (Yellow-head Disease)

anpazna lveslsn

) v Y,

- = o =) 1 dy o 1= a d‘d dy
Tsaruraed Mmanudensunfiaeananaidiaauall w.e. 2533 Tuusnuninis@es
9 [ 9 ni’ dlw (% =
Auuuwanluszezusng Tauniundada dynsaas aynsaans v mysys
% 4 1 @ [ o 1
U529VATIUT ¥a13 52809 (¥a0, 2534) HazAoNT 13AAINA1INANUTS D17 U U
NAIANLFUNTT JUNYT AT19 tazUNITInIan1ennla aunsenst we. 2536 pnianiand
dy Y o a Y A a dyd [ Y A 2w
MIReanINaIINIBNUMNINa lsnuraes Tsnxializenauanyuzvoafaniesaineg
[l a ] o v Y A~ < 1 v A A .
DYANTUVDVLID AININTTA VOURUTIUNINTIHAD (¥aw, 2534; Boonyaratpalin et. al.,
. A o @ A A A 9y
1993; Chantanachookin et. al., 1993) IUBININAVLAEAVUDOU (hepatopancreas) HAFALWADY )3

= < @ = | H, 1 o X = [ @ A A a
nhailulsanumdesaziiongaua 25 waulaudalszunm 70 u TagTsnwandosiinag

[

9 [y = Y 1Y A A a dy 9= 1
UNNDIE 25-35 U Tanvazamenulsanomourse lsnaayeuuanise UARIUIUUIIVNG
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Y a 1 v v d‘

1 4 a v 2
UINNIN ﬁ@IiﬂﬁTﬂLﬁ@uLﬁ@NﬁNfﬂﬂg%’f]ugﬂUi’JTViﬁclﬁ}ﬂ\‘Iﬂu’i’JllﬂUﬂﬁ%ﬂﬂﬁLi’O\‘IﬁlmﬂTWHT

q

A g’/ v 9 ]

X 1 qguad o v Yy 19 4Ad o <
LLazqui’JGlﬁmlu Nﬂ%&mﬂﬂ{!ﬁ”ﬂﬂ LmqqmﬂuTiﬂ1/i’Jmamuuwummmﬁlaﬁmﬁ’;miﬂﬂEJ

Q

141181 2-3 TuReszaenuale

o [ % A A a o 9 [ 1 A A Ay 1
dwsuTsniamasaninanufeeglszana 50-70 11 neuNIzEULFMENYIINS
v Y 9 '
nuesvest lutiosgiuiuannaadenunateiu nasnivezisunuiigie Taodas
A 2 ' 5 ) ' A ~
MIMEILNNIUDENTIAGINMYTUNE2-3 U Avoremenuae WonfSsumeunugULs
A oqv o ) o a ' o A o q Uy 2
yoelsnminmldanudenslunms@esnanadmnsiia wonlsaiamassi 1inaesiaE?
A ' dy A dy ' ' 3
HAZFUNINNNGA LAZNITUNINTEDY IUNUNNTDewAaZIRA9E I INN Ty
A dy Y 9 2 ' 3 v a o A =2 A
srozuIne NMsReand leelsszuualasiernios nanina 1sA a3
Y O < 2y A gy A 3 = o q ¥
Wannms@esnautussuumentesat wie lsssvutlanuhmvyuien i lins
1 (% A 1 ] 9 A
UNTNIEBV0e IsAIMdeaan N UITIad Iuagmsunsnazaie lin v nannmilou

gaLLInNe
ﬁu’l"iﬁ]f’ll’é)ﬁI’iﬂllﬁ$ﬂ'ﬂh§uu‘i\1

Tsafamdeaninninlaiaimaes (yellow-head virus) T3100mmsszutandausnly
Wﬁmgmﬁﬂuﬂizmﬁﬂwﬂ (¥09,2534) uawiam"lﬁ’ﬁmiixumiufi’aﬁmmfgaﬂuﬂ%ﬂgm%
1aun Uszmadeany Waulud uazdwi@e (Limsuwan, 1991; Boonyaratpalin ez. al., 1993;
Chantanachookin e. al., 1993; Mohan et. al., 1998) uaﬂﬂmﬁs‘i’ﬂﬁiwqmmﬁﬁxumiuﬁ’ﬂﬁ

e luaunIdewsm (Lightner et. al., 1997; Loh et. al., 1998)

e s YHV Fuilu e lnFawiine13iduemuified (single strand RNA) susrailu
viou daeglueana Okavirus 1azegluad Roniviridae 18y dUAY (Order) Nidovirales (Cowley
et. al., 2000; Mayo, 2002) l,‘rﬂull’J%J ﬁﬁﬁwﬁﬁﬁu (enveloped virus) J 1l5 NL‘?J‘L!‘V]'@‘H (bacilliform)
192108712 150-200 1 Twmas waziidurugudnea 40-50 1 Tuwes (Nadala er. al.,
1997b)

9

4 1 ao’ a 4 @ 1
Lg]sf@hhiﬁ YHV ﬁ13J1iﬂLLWiﬂi$(ﬂ1EJIﬂﬂﬂ1ﬂu1llﬁ$ﬁﬂﬂ1ﬂw1ﬁ$§u1ﬁﬂﬂﬂ1ﬂﬂ1iﬂg

'
Y A

1 o a I %
saununsemsnufantuwivzmn T (horizontal transmission) ¥ Flegel et. al. (1995) 51891

q

[ dﬁl [ ] ao’ 9 = [ A w o Y a a g [
N Hff]hl’)iﬁ YHV mminagﬁluuﬂﬂmum 493U Tﬂﬂﬂﬂx‘lﬁ?ﬂﬁﬂ‘ﬂﬂ‘ﬁlﬂﬂﬂﬁ@ﬂlsb"f)hhiﬁ
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k4 9
YHVIA nazandeyadrganuinte lhia YHV ansameneaiuialivesds soumns

spermatophore "lJi’Nfi}Q (vertical transmission) (Cowley et. al., 2000)

9 [
ANHAULNINN T AN NV DIHD

Y a

] k4 ] v F4
iefAnudnyuz NN Tan mveuiioodinaaye laie YHV wunsaioveasaa

{ a g’/ a 2 % >
NUAUUAVINYU ectoderm L1AZ mesoderm DA basophilic cytoplasmic inclusion AATUIIUIN

Y Y A = Y o A ' & A
MIdoua18d HEE Bz lavanulumlontazaoutinvana
mM3Itanelsn

msteudifiadoavesteaunsaliidinomaialsalia Yav (ioad 18 Havz
Wuinﬁmﬁaﬂmmfj’q‘ﬁam%aﬂzwumﬁmﬂmmwaﬁﬂuizﬂzdw 9 15U N1340A pyknotic LA
karyorrhectic YoIHuARYE MIAnYMITan e aiaite Taoms doud HEE tazmsnaaey
M3sheneaide S aimae (bioassay) AunIinia il nenelsn hiawiiail 18
wenNuaNsaaswaeuiudunsiialsa e yav 148he 35 RT-PCR
(Wongteerasupaya et. al., 1997; Tang and Lightner, 1999) 1T in situ nucleic acid
hybridization (Tang ef. al., 2002) A2 IANHIRIBNADIPANTIANIUVUFOINIU TEM

(Boonyaratpalin et. al., 1993; Chantanachookin et. al., 1993)

Tuifagiiuasmsitiane lsnimanenAnga RT-PCR assay 4 primer 8UL5NAYN

Y
ponLULINE TV T5AMa04 1n8 Wongteerasupaya ef al. (1997)

CCG CTA ATT TCA AAA ACT ACG ACA GAA ACA CCG GCATGT CCT GTT CTC TCA

CTG AAT TCC AGC TCT CTC TCT CTC ACA TCC TCT ACC GTT CTG AAG CAC AGC
GTA CTC CTG ACG ACTTCC TCG ACATAA CAC CTT

Fudmidrennsal i lable SM5UNTIATIEHAITE dot blot 1Az in situ
hybridization LAMTIA3 8NAIDE19 MO UNDIT RT-PCR #9311 Tang and Lightner (1999) 18
29NLU1 probe Lﬁﬂﬁl%}ﬁ MWMSVUID in situ hybridization A0 1051 bp digoxygenin labeled probe G'I%’Q
18u91nms Taau 1061 bp YHV cDNA 1iaga314 template ﬁgﬂiﬂauﬁy’u Tagld PCR s

. Aq ¥ A
primer e Ao
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Sense: 5'-ACA TCT GTC CAG AAG GCG TC-3'
Antisense: 5'-GGG GGT GTA GAG GGA GAG AG-3'

9 '
vntiuldada primer NooAUUVINN AWUAYEY  cDNA d15UMIATINN

. d‘d o [ [ [ A . d‘ as
amplicon nanuswmnzu hyaiunans basepair 11 273 1a87% RT-PCR:

Sense: 5'-CAA GAT CTC ACG GCA ACT CA-3’
Antisense: 5'-CGA CGA GAG TGT TAG GAG G-3'
2 4 4 2 da 2 b .
UBNINUU probe dUN 11U in situ hybridization U I¥nanANe GAV waz lFaw
mﬁmﬁ"lﬁgumﬂuﬂigmﬁ"lwﬂmmwﬂueum Soowannayan ef al. (2003) @31 primer 7
penuuLMINIsnLARTAS I L I i maes basepair # 794 Tag RT-PCR ¥4

~ o I A
WMIguN YHV mﬂwu‘gguuﬂmﬂﬂigmﬁ"lﬂmﬂu template 719

Sense: 5'-GAC ATC ACT CCA GA-3'

Antisense: 5'-GTG AAG TCC ATG TGT GTG AGA-3'

MANMIANHIVEI Cowley ef al. (2000) WUINEAVYB primer N1F95I9 YHV,
Australian lymphoid organ virus (LOV) (Spann et al., 1995) and gill associated virus (GAV)
(Spann ef al., 1998) HANUFUWUT Y &9 primer 9OAUVUIINNT IAAY cDNA GAV basepair 1

781 117 RT-PCR product 1 681 bp 7D

Sense: 5'-AAC TTT GCC ATC CTC GTC AC-3’

Antisense: 5-TGG ATG TTG TGT GTT CTC AAC-3’
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a dy v W A Y
ﬂ'ﬁﬁﬂl‘lﬁ’)hl?ﬁﬁﬂ')tﬂa@ﬂcluf]‘\i"ll']'ﬁlnuu']hlll

Y A

) [ Y 1 Yo Ay =\ A‘A 9
ﬁ"l”lfii‘Uf]\‘]"U"I’JLL’J‘L!‘L!"I]lﬂJWU’J"Iﬂ\‘]‘I/]]lﬂﬁJL‘Bﬁ’HV ilzummwﬁumuazmimaau"lm“m

Q

A a 1 % an 1 < 1 Y A a 491
av Wemevinalamernazudaziiduns od1e lsnamwumsasuesdainannge
o A e = A = o X 9 a) 3 Ay
AINANITUANAIAIAY W, 2539 1D INTMINALIMI@AsNWINTzUUauuuszuvile
U % 9 A 9 a % = 1 1 [ Y = ] 1 Y a
meintosasse lgszuntanumimyuienamsuniszinaes hiadindioguazneliing

= @ dy Y = . = 14 dy Y
ANUFSIIAUNID89N3 1U1eIFe (Lightner ef al, 1996) MnMsany lsaluvhiu@esnun
3 < o a Y . ]
i ludrninnuAudivelloyaesso) nuanyaLeINITNEUNUBIRINAMTTHY 92

(% aaA 1 v AA = A A A

WU Svesalidde dauiilidmaeuiioannuinuduuazdseuliaTamaes A199INR

Q

@ ¥ A Y Y

UnAnazliaunazdusouminia maladan1Una taziioduduraaIvgANAdo
Y

v
S 1

. 4 g Y 3 A 1 v A aq ¥
immunogold test strip YHV/GAV wun Ivmaidlunanluvasineaundiunanninalna lvma

rﬂuau

4. 13ARIAN3 (Infectious Hypodermal and Hematopoietic Necrosis Virus : IHHNV)
anwagna llveslsn

v A A Yo ' 2 ' v P~ °
Tsagnmsnny lana Il Tuszriemsideddute Tasmwizgnieunnuanmsii
9 ~ dy 1A dy A Y o o a ] "o ok 1 Y
Aeanun luidesludeauluiunae udnhumidluweniiug lunadeon fan
A g v A A o A o L] = A a a a & 1 a
wavn lundlu Tsadanns sxlansuziduna ldde Ao nsHailnd 0199znansodundlng
a 9 G 2’, 1 9 A o w A [ ~
p199zda I3 on19u HenaINIiue 1IN NANAIAIVFVTZHI oA anBAT
[ g [ 9 [ 1 9 4 ] % a [ a a
nanutdunaldavasnnildesgnivdeslutielszana 30 T PSinamsineanyuzialng
ad o A A sl 7 = A
Haaua liguusannaellszana 10-20 Wodidud sudaguns s Ao Uszuim 70-80
3 4 Y A 1 = a a Y 1 dy 9 = 1 ° o
nlodudvesnineglulelanvauzinilnd uaznuvaiiaz Taguin Nonsisealuiied i

[ Y
Glﬁ'wawamamﬁﬁamm"lmwumimﬂsumfj’qmmaumﬂaamzﬂznaﬂuﬂm?m (39,

Y A

9 A a a o 1 [~ Y A o dy ]
2547) ’L!f)ﬂ%TﬂQﬁﬂmﬂ1ﬂ1iwﬂﬂﬂﬂﬂ1ﬁﬂ3%$®®uLLthl‘JJLLGINLLN Lmﬂummmimmmaﬂﬂum
a < 1 Vo oA v A 1 A 2 1 @
ﬂu‘JJH‘]_IquJLL‘JJWH‘ELﬁENﬂ1ﬂi1ﬂ1gﬂ Tammzwuiiﬂmwmimﬂzmmmﬁuﬁ'ﬁﬂwuﬂu N3
v A 9 gﬂdd’! [y [ 9 A o dy 9 I 9 [ Vo oA
wulsadimsny ldnaeanstiuduundsvesdeimnirles duilugndeninveutnugh

z&l dl v A S 9
aoawe lomanazny Isaalannsiiesun
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ﬁTL‘Vi&{]ﬂl@QIiﬂllﬁ%ﬂfl"lll?llluiﬂ

T5AA29N15 1AA910 1254 Infectious Hypodermal and Hematopoietic Necrosis Virus
I o < 1 1 $ [
(HHNV) Tyl §a@oue a1ei@en ( single strand DNA) H31/519%a101Ma0w (icosahedron) 14)
=\ v Y 9 ] o = [ 1 Y a a dy
Uiadu vinaduruguanan 22-23 1 Tuwas ¥ Tsa 15a THANV neldinanisaaiio
A [l
LHUUITFI HIPDINT “runt-deformity syndrome” (RDS) Tunsuaniuuly Feagsilialad
= A a a ' o Yy Y 3 o Aa dgﬁl l
wazlildendalnauinningihliieme Auauienaayosivaz hinaaseimsveslsame
2 [
uaansaaaiude e ludadedroun luTsumizdn 18 (Bell and Lightner, 1984; Brock and
. Y 5 . R = 1 @ = A
Main, 1994) (4328 juvenile 1101013 RDS 32 NUMAUANANAUIINTIIZUAIANM T 51
. . 1 2 & A = -4 A
(coefficient of variation) UDIVUIANINNIT 30 1Wosua N39919g303 90 wosiua luvaen

Aalndeeinmalsilsaulszina 10-30 lesidud (Lightner ,1996)

4 v
o a 1 . Y
fawtiatinunsausnlu blue shrimp (Penaeus stylirostris) tagnsunaauu lulu

UaUeIIN1 Jus9 A.7.1980 (Lightner et al.,1983 )
o a A A
ANHULN VNG TANINUYBUUOITD

A = o A XA A 9 4dag o) A 9y 9 o
maﬁﬂmaﬂymzmawm‘ﬁﬁmwmmmmﬂaqwLﬂuTiﬂ"laﬁﬁIHHNV LIDIDUAIYH
. ) . . Y a a
H&E 929U inclusion LU Cowdry type-A 1182 inclusion body §ouAad0 launielu
a =) R A lé’ A o A g’; Y 1 A A a
TRIGGE cmmmﬂslwmﬂummwaammmmnﬂﬁvu ectoderm IALA 11300 waumuazﬂu
o {o a 1Y 9 <3 [ [

szann wazeioiz A AN Nmesoderm (8387 a5 1A Aoy lAUHLIA LazABY
H ' o ° i . A
mmﬁm) (AN, 2547) IFUIAINVIINTUYD Lightner (1996) 31UIUYDN inclusion NWUIL
é’ o Y Y A < ~ ~ A Ao o AA dy
YU ummgumwmmmimmTﬁﬂ DNANVVUIANUIN NINA NTIBUIDUANINUALLY?
' Yy 2 1 Ao . . = Xy o A= a & 1y
$IUANVTNUNTIUIUVD inclusion NUINVWFUAY oAy INTAAT 15 THENV Ty
dy A [ 1 Y Y ad | . T . . . dy A A o A
IUBIEDDIYITAN ) YDINIVIIAYIT in situ hybridization WU inclusion Twiiaeniutiaun

Y
AMNYU ectoderm LAY mesoderm
MsIdIne 1A

Y ]
1331908 IHHNV #1130MIANINNTAMNYD D1 mumsmﬁa‘uﬁ’m

gene probe vz 19 probe BS 4.5, BA 4.2 (ﬂgﬂ%ﬂﬁﬂﬂﬁ”ﬂ%fﬂgﬂ 911 DiagXotic, Inc.) W3e probe
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[ [ 9 v
@01 9 NIUMNZLA U THHNV Tasaunsaly lanamnaiia dot blot hybridization Lag
a I % @ 4
7% animal bioassay 1081 Penaeus stylirostris 11U indicator ¥aa13150a5298Us T 18 lag

MITAMIANEIAIIndDIanIIAiBIAnATOUID LTI

v 4
M35 1HnATA in situ hybridization 118¢ probe N3 UNITABIFD THHNV 2111501901329
aa o a dy Y 9 dy dy Y
AUIRINITAALYD ITHHNV TEYSUITN 9 Gl,uf]\‘] uazmmsaimwﬂm IHHNV 310199 WSSV vlﬂ
9
(Lightner, 1993; Lightner, 1996b; Lightner & Redman, 1998a; Lightner, ef al. 1992) UBNI1NU
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Widada ef al., 2003; Suhal Hameed ef al., 2004a) DNA amplification HUuA 681 bp sequence 17]
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Value added
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Marinated Shrimp
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A32990UMIAAYD THHNV @2875 PCR

Primer [Product [Sequence reference
77012F  [356 5’-ATC-GGT-GCA-CTA-CTC-GGA-3’ |OIE Manual
2009/p.88
77353R 5’-TCG-TAC-TGG-CTG-TTC-ATC-3’
WSSV
mnaaumsﬁm% WSSV ﬁ}’lﬂﬁ% nested-PCR
First step
Primer [Product [Sequence reference
146F1 5’-ACT-ACT-AAC-TTC-AGC-CTA-TCT-AG-3’ OIE  Manual
2009/p.127
146R1 5’-TAA-TGC-GGG-TGT-AAT-GTT-CTT-ACG-A-3’
Second step
Primer |Product [Sequence reference
146F1 5’-GTA-ACT-GCC-CCT-TCC-ATC-TCC-A-3’ |OIE Manual
2009/p.127
146R1 941 5’-TAC-GGC-AGC-TGC-TGC-ACC-TTG-T-3°
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M319N1 (99)

HIULYA

WSSV = White spot syndrome virus:

IHHNYV = Infectious hypodermal and hematopoietic necrosis virus

TSV = Taura syndrome virus
YHV = Yellow head virus
MrNV = Macrobranchium rosenbergii nodavirus
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