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Tuaas 193 Han19m3IaANE099aNITAUBLANATEUTRARLAIADINIY WUBYNIATIFAI W
w1 nn1alu inclusion body HANNTAIIAAIERE PCR WAz DNA sequencing 184 Major Capsid
Protein (MCP) gene wudniaafiuanlfindneafsiu cricket iridovirus (CrlV) Hanisdugnsanilsedn
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UNU

#3lmla5a (iridoviruses) gnamagflu family /ridoviridae Thilasadisl DNA a181A (double-
stranded DNA) flanwaszisu ldun eyninlafaiaunalug Teegsendng 151-167 nm guli1ea0
aymeidluuuy icosahedral uaz Anadfindunlulalananadurentad dnonusenidesila
IaFgannunasly order Orthoptera 1A %W?‘m (mole cricket) (Boucias et al., 1987; Kleespies et al.,
1999; Just and Essbauer, 2001) LNAS&U Blattella germanica Wa Blatta orientalis uﬂﬂ@’m‘ﬂvxi
‘W‘]_IéluLLﬁ\lmﬁmgﬁﬁjLL@ZLLNM%’]@’]@M@’]MQ@ W Gryllus bimaculatus L., African migratory locust
(Locusta migratoria migratorioides) (Kleespies et al., 1999)

iridovirus ~ wiaifli 5 genera laun Iridovirus,  Chloriridovirus, Lymphocystivirus,
Megalocystovirus Way Ranavirus (ICTV, 2002) AT ARTuF LU mE genus lridovirus A8
insect iridescent virus type 6 (IIV-6 199 Chilo iridescent virus) (Bahr et al., 1997; Cerutti and
Devauchelle, 1980, 1982, 1985) IIV-6 gnunldanuuasTianinefidandn rice-stem borer
(Chilo suppressalis) (Fukaya and Nasu, 1966) waNANTE LA LA e iy eNAAINITD
Aovte V-6 1&gae (Fukuda, 1971) dmiuinseaFraiugnasnaed 11V-6 Phldsunsnensiansng
ANYInILAN (Jakob et al., 2001)

iridovirus WA4VAR (cricket iridovirus, CriV) Qmmméﬁﬂimuﬂ WA, 2539 lulssind
HBDSUAUFANNYIN SR AR Gryllus campestris L. Waz Acheta domesticus L. arsanatiid
‘ﬁﬁmgﬁlu order Orthoptera family Gryllidae (Kleespies et al., 1999) a1nn13ANEN CriV TUuNAg
order Orthoptera Wu41 CrlV @1unsasnasielan1en1siu (Anthony and Comps, 1991; Carter,
1973a, 1973b, 1974) I lARAmY uastianmsnmne Eun dasfiauenelng Huesmandanntgu
Wi ndnuluetfindadied Lmzuﬁl@mmmmﬁugﬂﬁummﬂmﬁ maﬂqfd@uj (bluish iridescence)
(Kleespies et al., 1999) @ nsudszmeanedsllseanuinnu Criv
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Finasingaeizn l@sunnTRTaTInLaYEndesiatNennses s wana sl nasviEawg L
wnszauduazeluanmAduaulszanas 10 dagnudnuanluansazanewefunay (10% neutral
buffered formalin) W 24 dalue arndugninliuddiafaamns iy (paraffin) NaiNNNIFALELEY
A A o \ s v % P . \
Walela (AumnLIEannd 4 pm) TnefpasuBuuglasiqlaz i ansaed hematoxylin LAy eosin (H&E)
NI lnnqanenBinen dmiunisasasiandesqanssainiauaiadng (Sheehan and

Hrapchak, 1980)
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uananduNuTBlatiediRaetuualasuioanuisnslungndansosd HEE uazlady
nsmsafaendesqanssAindn fagndiensned Feulgen stain 1angaann DNA Tuaad (Wikipedia,
2008) TngAstinaanannidaLtin aAntuansuEualassae 1 M hydrochloric acid (HCI) Nigauuniiies
U 1 W9 MA9a Tt utuglasll 1M HCL 7 60°C Wi 8 Wil aniiuaadngsag 1M HCI #

Ay = Y ' - X ® o v v
QUUYHTBIUIL 1 W antuguusiualadaslu Schiff reagent (Merck”) wiu 1 49Tue udadnglu
a198za"8 bisulphite (Merck”) 3 A3 ax 2 WM AINTUAIFWAEUINAUWIW 3 W udadan
counter stain @38 1% light green 14 1% acetic acid W14 40 3U9 AnThAIAdtIeananiiaie
fael ethanol udaudlu xylene wanasuiinglamsng Permount (Fisher Scientific”) iNamsasiag

NAB39ANIIAULAIATI

m%‘m‘s’mﬁ":ﬂnﬁﬂafiaw‘iﬁ‘ﬂﬁﬁlﬁnm"au?jﬁﬂﬁﬁLtmdmchu (transmission electron microscopy)

fretedugrsnuteslunasundugniantnunssusunsiensinmdandesaansasl
BlannsauTinauasdainu Ineianisasnae ik Foategnan A INMILszaIn 1 AL,
uaz fix Fe osmium tetroxide 71 4°C luaan 2 Falus waziaireaniaald ethanol finonadudu

50%, 70%, 80%, 90%, 95% WAL 100% ANNANAL ANNTWEINIHIWNTZUAWANT infiltration Tasild
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1) A1INANTZUINN absolute alcohol WAy propylene oxide (8m91471 1:1) 2) propylene oxide
3) ANTHANTLUINY propylene oxide LAY epoxy resin (8MT1491 1:1) LA 4) epoxy resin ANNANAL
MRANTAsiD s a7 ld il epoxy resin 7 60°C 1fluaan 36 Falua uasFaieE el AN
500°A udannaukisiiaiEions grid MRIaNTAA s aNEe 5% uranyl acetate WA lead citrate LA

i hldesgsaendesaanssmiaianaseusinfuasdasniiu JEOL JEM-1200EX (Yan et al., 2000)

n1smsaanaER sl Azeangnldinainaisa (polymerase chain reaction, PCR)

diileiedaudestiairesanitaunain DNA Tne/ldgmanin Genomic DNA Extraction Kit
(RBC Bioscience”) muAanfuanzii antuld primers MCP-F1 (5-GGT TTC ATC GAT ATC
GCC AC-3’) iaz MCP-R4 (5-GAA AAG TAA TCA CTG CCC AT-3') (Jakob et al., 2002) Lﬁmﬁu
Q11491 Major Capsid Protein (MCP) gene 984 CrlV Tmf;lsl%m??lm MyCycler (Bio-Rad") asuanlu
Ufzensznausiog DNA ﬁlmﬁmmnﬁq@ﬂﬁﬁuqméw‘?‘mﬂwmﬂ 1 ul, 2x Tag PCR Master Mix
(Qiagen®) 12.5 pl, primers MCP-F1 waz MCP-R4 atn9az 400 nM LaziFNTNAUTL AN
RNase 7.5 pl Lﬁﬂ‘lﬁlé’ﬂ?mmzﬂmﬁwﬁ 25 ul Iagld PCR profile faid 94°C flunan 5wt e
ore-denaturation ANNAYE 35 2aLT84 94°C 30 AU 55°C 30 AU way 72°C 2 uni Lileii
71914 DNA a1niusin final extension 71 72°C w1 7 11#t PCR oroduct A&t luenau1n DNA
5QﬂLﬂ?:ﬂ\1 electrophoresis THALWANAY Tneld 1.5% agarose gel wanagu agarose gel Tu
a138za1el ethidium bromide (0.3 ng/l) W11 15 U anthAailleuasTuinnaLLASes UV

transillumilator

n19aLATIEanAutanatalng (DNA sequencing)

11 PCR product ‘ﬁi@?mﬁwﬁwﬁmﬁm NucleoSpin Extract I (Macheney—Nage|®) mm%u
i lAps i duTianalenFdaeirsas ABI 3130 version 3.1 (Hitachi®) Feaasfirn1ame forward
WAz reverse directions taelld primers MCP-F1 1Llag MCP-R4 ANNANAL (Tidona and Darai, 1997)
9N sequence REHA assembly Wa2R9tNN4519 alignment Taeldlsunss Sci Ed

Central software (Scientific and Educational Software”)
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1RUNRIFINART AT 801 Sedudatuenne wazwuirmnaaieiithameae|fuuiari
luansinanfaiigunmaeanin nan1smanteqananE-annTubeidienfendand HEE wu
sealsAanne Aa  basophilic intracytoplasmic inclusion body nneluitas lwduluteariag
uanantudanuinadladuiisiuay fat vacuoles teaas wazannimhauieidednaannties

fneid Feulgen stain wudnlalananadinaesaad ludufn@auy (317 2)

N19MTIAAIENADIFANTTAUDLANATAUTTARWAIRDINIY
WU inclusion bodies Tulalmmanatinnosmadlasiu (317 3) Telszneusiag viions A LN
TR 9UUL icosahedral TWALsENNL 160 nm wananfaansauan virions il 2 aila
AB immature virions T9RAN"Y capsid WAL mature virions G capsid wazd nucleic acid 1739
1 d”v 1 o dIQ d’l a o = dl
agnely wananidanudneas ladunfnmadauiu fat vacuoles nalulalnnaiatinanadiile

Wraueuiumas lsulng

nsmnsaamaljisengnldinfinaisauazmsiiasisuaauiandlaing
161 amplification product FsANeNaLszans 999 bp (317 4) uazillatin amplification
= 0 o Aa a & o . . P o
product ldatasnzdansuiinadlelng wazvin comparative alignment IneidFeuiiguiy MCP gene

284 CrlV (Jakob et al., 2002) widnansLiiandlalnaaes DNA isaedilanundnaaaaii 94% (317 5)
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(N) @mM3 basophilic intracytoplasmic inclusions Temad gy (H&E, x200) tLaz () WAPNNITARE

aunnelulalanaaduaesiad oy (Feulgen stain, x100)
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gﬂﬁ 3 mwdwmnﬂﬁmf«mmmu‘“&ﬁﬂm@uﬁﬁméwLme'mm'm WAAN (N) inclusion body (1) GR
1lsznaudag virons anuruninAelulalananadnaemas iy nsmadlusdull nucleus (N) waz

fat vacuoles (V) aMuaulantias way (1) virons 9d31d19ul icosahedral danunsauanlaiiy 2

! v
o

afipAa immature virions (IV) Faianny capsid WAy mature virions (MV) CGRELS capsid wazdl

nucleic acid UssqatinIely
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gﬂﬁ 4 Polymerase chain reaction 484 Major Capsid Protein (MCP) gene 284 cricket iridovirus (CrlV)

v v
f-mnﬁq@ﬂ’]\ﬁu@]mﬁw‘?mﬂwmm'}mu 3 fnetne (wavFaetneldfunimegey 2 A5a) Tneld primers

MCP-F1 uar MCP-R4 (Jakob et al.,

electrophoresis 11U 1.5% agarose gel ualu ethidium bromide (0.3 ng/l)

CrlVv
Lanpoon

CrlvVv
Lanpoon

OV
Lanpoon

CrlVv
Lanpoon

CrlvVv
Lanpoon

CrlVv
Lanpoon

CrlvVv
Lanpoon

Crlv
Lanpoon

CrlVv
Lanpoon

Crlv
Lanpoon

CrlVv
Lanpoon

Crlv
Lanpoon

CrlvVv
Lanpoon

CrlVv
Lanpoon

Crlv
Lanpoon

Crlv
Lanpoon

CrlVv
Lanpoon

u

1 atgtatggtggtaaaacatccacagcttattttgtaagagaaactagaaaagcaacatgg

1 ... e o [«
gé tttacccaagt accggttagtttaact agagcaaacggat cagct aacttt ggaagcgaa
%%% tggtcggcatccatttctagggccggagattatttgttgtatacttggctaagagtgaga
igé attccatctgtaactttgttagcaacaaatcaatttggtgccaatggtagaattaggtgé
%gg {étagaaattttatgcataacttaatcagagaatgtagtattacgtttaatgatttggta

%gg gcagcaagatttgatcattatcatctagatttctgggctgcatttacaacacctgcgtcc
.......................................................... a

%gg aaggcagttggttacgataatatgattggaaatgtttctgctcttattcaaccacaacct

iig gtacctgttgctcctgcaacagtaagtcttcctgaagctgacctgaatttgccattaccc

2;3 ttcttctt---ttcacgcgattctggagttgctcttcctactgctgctttgccatacaat
........ Ctt . .

g%g gaaat gagaattaatttccaattccat gact ggca-cgcttgttgattcttgacaacatt
...... G e A

ggg gcagccgttgcat cacaaact gtt gt acct gtt gt ag-t gct acaaacgat att gcgacg
..................................... L T T

653 gctcctgttct- catcatggaactgtatggggtaattatgctaatgtctcta tga gag

658 ........... Y o | A

710 cgaagacgtatgggatgctctgtaagagaatatttta ——————————————— actgctcc

T8 ggttgaacaagttcag........

;?? gcgt cat gttt ggaat ccaacaact aat gat gct cct aact acgatattcgcttctctca
................... o

g%g tgctattaaagcacttttctttgctgttagaaatacaaccttttctaat caaccttcaaa
................................ e

ggg ctatacaaccgcttctcctgttattacgt caacaactgttattttagagccct caaccgg

935 ttcttt

957 .g...

2002) w@mY amplification product (999 bp) PRINITN

1 1 v
51% 5 Alignment 289 DNA sequence (940 nucleotides) 7l l#angantinsasiizatlogniaaindandnanu

(Lampoon; DNA L&ua14) wBaufeuiy Major Capsid Protein (MCP) gene a4 cricket iridovirus (CrlV;

DNA §ui) (Jakob et al., 2002) uamd homology W1 94% I qm () Munede nucleotides AMNEaaLia

o

FugnInlaniu nucleotides 783 CriV uaz Aala1d1udna alignment ABA1UMNR4 nucleotides
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NANITATIRNINENBINEN WLAIUTIUAIRINTARUUALAN FouAatinendaan TINdunqnlns
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Wenmsagniely wudesiesaenalun  uazdaasmasdsnaguiluduuannnadauduegifindes
s deanstenazseslsAnsaiLseaNuNNsANEN CriV 49 Kleespies et al. (1999) waz Jakob
et al. (2002) N@m?mm@mﬂ&gawmﬁﬁmm WL basophilic intracytoplasmic inclusion body nalu
a8 Tl TNEenARRINLNANITANMIIRY Kleespies et al. (1999) warannnistianiiiaitiasied
Feulgen stain @qldd1miumngaant DNA nnaluitad wWud1L3nuniAn inclusion body WAARTHNY
) | 1 ‘zd = ! = ! PO . . ‘zif a
WaA991 inclusion body UN DNA fudqutlsenayl W3ana19 16491 inclusion body uULnAaIN DNA
X = [y i s XA L . | o A . .
virus MNABAARNDITIENTUNDUNUIUNITELIN iridovirus WlulaFa15in DNA virus (Delius et al., 1984;
Schnitzler et al., 1987; Soltau et al., 1987; Fischer et al., 1988a, 1988b; Handermann et al., 1992;
Stohwasser ef al., 1993; Sonntag et al., 1994a, 1994b; Tidona and Darai, 1997, 2000; Tidona et
al., 1998; Tinsley et al., 1985; Muller et al., 1998, 1999; Jakob et al., 2001) AVFUNANNTANE
fnenfesqanssABIAnAsauTIAA uAIAEIIE WUTY inclusion body tszneudag virons WX
) . ~ = Y o . P
3U$19ULL icosahedral LaTHUWIALTTNNY 160 nm TIRBAARBINLILITINUATIUIATBS CrIV AN
Kleespies et al. (1999) 3189101
NanN13%1 PCR Mgl primers NANN1Tsa MCP gene 184 CrlV bty amplification
product N0AMNE9LzN10s 999 bp T9RAAAARRNALIINENIULBY Jakob et al. (2002) WANITANSA
pfanlalleinin PCR Taaldsnatinamaupuiiiiuuan (positive control) iasannéialdimanunisszung
109 CrIV ludszwmalnaninau agnglsinannnisin DNA sequencing Wu4n amplification product
nlaiansutiaadlelndadnaaasiu MCP gene 224 CrlV na1ameiANNARNEARSAUNNTN 94%
HAN1ITugRIRTAaINUsTdi N9 uaznaniesljirEnig teadnanmeeeslsafinain
a A&l i// ¢£I -é/ 1alaa o 1 o Y o -il/ )
nadaEe Criv duguus Gelsallliidsineanie usanapsuauuaztlesiulsaldsian (1) nane

o/ 6%

seisaiiulea nedsnisilalsiseauionulainingn 20 au. feaiudniaunngndy udasasosingn

! & A A o Z: P X | o A
2galsn wsayuann videwninatemn sNieginsnindnistuilen W anlanvinainnazane 7
Tilunegaesaeizalunaluy (2) vinsdnsinannazenn uavsinmelsadannsnmalin iy

rdl agl/ é’ = 1 g % 90/ dl [ | o % til/

gnaninldluniaidesaeize wu 29gu ginaninsliennms uaztn 1919ld Jedian ndean wils fiu
AL uaztsnseulnizen Tsafivenms wasinlssFeustnelies 14-36 Juneuwiianizage
Tnsddnaiaes (3) dudssgluuunisganivna nsrauanilasiulsanialunifa vinasaumnsu
pilszgnndu laildiyaranisuandavniy Aunmsnistlesiu nndpdndnenadlunvzaesisn iy

o

A % e—dl 17 [ ;: = 'y | ] z 1 dl =1
N 1 WHAYANL VFedRIntnazid uNALaTa W fduenng Wu un Nenn ANNAN aeanatu
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uwnasdslsald (4) Ysudgeguuuuninidas duiinnsusnaavdaniudasans Innsuiisuendndounum

agf 2 | | A [ [ 1% o . glj = o A
nsiaeslulsasewiudau vseldscuud-eanndouriu (all in-all out) lunisdeaiiadlesiuive
AANITUNTNIZANERIlsAN T TUNATN (5) ﬁm@@ﬂ‘ﬁw‘?‘mﬁ%ﬁﬁmﬁﬁﬁuﬁ: FasNanHnfunlann

v ' g

A o o A o o= A Al X - a o
Cl:?ﬂ ‘M?‘I‘]‘V]’]ﬂq?ﬂﬂL@@ﬂ@qﬂWUﬁq@ﬂM?ﬁVINﬁqqﬂm’]umqumﬂtﬁ\ﬁﬂqL@ﬂ\?élqu?ﬂ (6) ANTLLAY LAY NS

9
| '

: = dl Y o 1 1 o ] = o a A a K ) QJQQJ = B
@QV?@WiﬂVI’]W@LLNWMﬁjLMVJﬂ“’] 10 U Lw'a‘flfmﬂumimmmvuL@@mmm%wﬂmammim@uuﬂ A
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naRAnssNUsznA
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(@ad.) NAA LTINSy 1eUAMUARILNVEVNANAT ATINAT UATANANART FAT4DY

a

NANNENEANEN A4, TeTainae NIANEAENdesanssAlBIanAsew 10LAMANNVENY AunuallaR

ngunengInen aaT. aviqudenalasson Feulgen stain  UATIALAMMAMANITHN  asIndUR

o o L4 = e
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Abstract

This study is aimed at reporting the procedures and techniques used for detection and
diagnosis of cricket iridovirus (CrlV) infection. The samples used were collected from cricket
farms in Lampoon province. These crickets exhibited clinical signs such as reduced feed
consumption and motility, and the morbidity and mortality of the affected crickets were
approximately at 100% and 30-40%, respectively. Gross pathological examination showed
characteristic distended abdomen, which contained a large amount of whitish opaque fluid that
appeared bluish iridescent once exposed to air. The histopathological lesion indicative of CrlV
infection as previously reported was basophilic intracytoplasmic inclusion bodies. The results
from transmission electron microscopic analysis revealed that these inclusion bodies consisted
of a large number of virions. Furthermore, polymerase chain reaction and DNA sequencing of
the Major Capsid Protein (MCP) gene revealed that the nucleotide sequence from the studied
cricket shared 94% homology with that of CrlV. Thus, it can be concluded from the history,
clinical signs, and laboratory examinations that these farmed crickets were severely infected

with CrlV. This is the first report of CrlV infection in Thailand.
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