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T SEKE S DERRET TR (R RN
LBEW > BHEFRE > JRLEAZER
[RIZES HTRER [FEESE) -

= GEEAREEY) - REETE IR

e

9~ BEEZ FRCE S 0 BT E Ik 5

f~ CEEEERREESO RS o AT E R R
it

N BCSTISEE - EERBEIRY o M
BB RSN (MEH) <1 -

B ZEHpEEZERE - SRR
R RNF LI -
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WE s B TR Z FERG R

— BRRESEEERS

FHPS E RT3 R A S5 i ot 6
HE VIR RE . SEY) - ELIBCR SR S e s
SR > IRIIEL ST AT L e B A S P e
PR IETS S PR R R R LIRS i
PRAMESL S [ S5 < 25 M THB T I -
(—) IsE AR MECERT < MR - BUa IR R
EER L HERIE OCHATHE R 2

B W SR - DWERE R ZIH R
R BE)

(=) #E# SPF (Specific pathogen free » fit4: E
el) W o Bl ERfE WSSV » TSV
B IHHNV £ 3= SRR EGL  i » i
A SPF SRBIHGE T I - R
e T2 W v R SRS 7 205 e RE - AT
A ETRE AWK E (PCR) &
T B o T S B 5 FEE O v e s
B 0 HEBUNFES ot i o ey sl 2
B3I 2B - BT SPF BJHYG & BREH]
JE o

(=) BEGEGE K RE - B EE
VEUERS - EAED HERK ~ BRI KEL
B A S N K - EEATRE
5 |G R R KR UHAN WSV &
Vs H B2 AR Th Y > Kk
BERBRIFIEEI Y% - HLASIREEH
¥R - AR RAL R B &R Rl 8
Mk F - WO AN R B 2 ok # 78 -

(P9) 51 iR 353 & /KK - H
Rt H E R Et RS 7K kR
JCRI St JEE 75 7K B RS v FE AHGE
W R LGESE ST < HEY -

(1) HEGEFH A BHARGE » CHANEERE ~ SR
LHFy WSV 88 A A Loe it
A Ry E o MBS AT MG i SRS
FRIER -

(ON) FERP EEE == - AR HREE
FHIR R N B -

“ERSEREE (Immunostimulant)

A0 %) B WE2H (Glucan) ~ 2% T R EE
(Chitosan) » =Bk (levamisole) Z&m]EIIAA
gt > DUSERISOE R IRy A e e
HTEP R S R E E T RAESCR T &
O -
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BamEE (K DO - = L - pH (BB
KBRS BHEE 2B MHR RS AT
W G Lt 5y S P R T S R B S L S

B -

70~ fER PCR FRERHBEASZI
i EREBEPETREERR
L ESR o

1 [BEREGSENERBIELHEER
BiRDmE
Xt [ IRF ZR R R A TR B R
5% B I9RTE LBE - BRI A
R

T ERESEINKRSE (O,) « Bikhisk
B BB KR BB RIBINEF D
B M BRERRBZ RS -

FHRIR Z 2

— \ RIEFEMRRERERRE

(—) BIREIEEEIR SR B e -

() HIREE R -

(=) #8535~ 8~ MY EA R L e i
BB Fr (wet mount) (< BEBS SR - —fiK
AlfE R R & 40 O 7 oa
(Microsporidians)  ~ g Al &
(Zoothamnuim) ~ (e ~ B ke B A ik
ZiZEhz% -

(PY) RERSBR e i it

1. AHHER AT A R B R e B B
etk A Al R EE Fr 7 =X DA i B B
f\ifH7 (Phase contrast) #H% -

2. JEEEER ] A Giemsa ~ 2Kk Eosin
B TR BT ~ BZ N RS RE
ik > b A AR < BB BB SE - A
IR IR - R A AR
(Occlusion) iaLwkfte (Inclusion) & -
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—KERSR
4 pH H > #EE > SehElR > TifbE > DO >

COD =Y BOD gl -

= HHERIESEE
FHARY) Frm E H H&E 3ett o BRI

TRZLAT o

7O~ FEFR#EEHIERI (Antibody-based assay)
EESeyike £l (FA) ~ BRI

(ELISA) Z o

I\ EFBRMREE
WEEERERZEXEH (TEM) &

B -

T ERTFEE (Gene probe) FERAIFERR
&8 (in situ hybridization) RS
R E
reaction, PCR)

T ZREHY) 2 ZETE
AT IHHNV 2 » 2= SPF

W A TRt -

N\~ EMEEEE

HHER 3 B R 2 P B2 ~ (LB e

L APl Z4H 5K Biolog system fJuis

!

(Polymerasse chain

E
E e
W EVIRR Be B i

—  BiRE 1 RRER

EE I FR SN  FEA I EE
(WSS) - =5 (YHD) - Bghzfs (TS) - 3
MR Bz Mg MARRRE IR (IHHN) R AR
/INFSESSE (HPVD) 2 (Table 1) -
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Table 1. Viral diseases of white shrimp, Penaeus vannamei in Taiwan

Disease
White spot syndrome (WSS)
Yellow head disease (YHD )

Taura syndrome (TS)

Infectious hypodermal and hemopoietic necrosis

(IHHN)

Hepatopancreatic parvovirus disease (HPVD)

Etiology Severity
White spot symdrome virus (Whispovirus) +++
Yellow head virus (Okavirus) + 4+ +
Taura syndrome virus (Piconavirus) db b

Infectious hypordermal and hematopoietic

Table 2. Morphometrics of the white spot syndrome viruses

Name of Virus and Disease

WSBV

= White spot baculovirus

= White spot syndrome (WSS)
= White spot disease

HHNBV

= Baculoviral hypodermal &
hematopoietic necrosis

= Shrimp explosive epidermic
disease (SEED)

= China virus disease

SEMBV

= Systemic ectodermal &
mesodermal baculovirus

= Red disease

= White spot disease

RV-PJ
= Red-shaped nuclear virus of
Penaeus japonicus
RV-PJ# 1
RV- P)# 2

Mean Virion Size (nm)

L ) ++
necrosis virus (Parvovirus)
Hepatopancreatic parvo virus (Parvovirus) ++
Mean Nucleocapsid
References

Size (nm)

Chou et al., 1995;

70 ~ 150 x 250 ~ 380 58 ~ 68 x 330 ~ 350 Wang et al., 1995;

120 x 360

120 x 276

83 x 275

Z ~ BRAERUERE (White Spot
Syndrome; WSS, fg#EEERE)

(—) R BIEE:

HEYERE: (White spot syndrome virus »
WSV) TSRk 400 Table 2 Friis A [A447

Huang et al., 1995

Wongteerasupaya
89 201 etal., 1995
84 x 226 Inouye et al., 1994;
54 x 216 Nakano et al., 1994

FAIREARN » IR R B Bkt DNA (2 fify,
AuarikwE (Non-occluded Baculovirus) - H
A5 2EJE A Nimaviridae £}, Whispovirus &
(Mayo, 2002a, 2002b) -

WSV ZEXKfHE 307,287 bp (GenBank
Accession No. AF440570) -
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Table 3. WSV surveillance, detection and diagnostic methods

Screening
Method Presumptive Confirmatory
Larvae PLs Juveniles Adults

Gross signs - - = = + -
Histopathology = = = - T+ T+
Bioassay - = = = + —

TEM - - — — -+ A=A
Antibody-based methods ? ? 4t -t -t T+

in situ Hybridization ? ? 4 + T+ T+
PCR +++ +++ +++ +++ +++ +++
PLs: postlavae; TEM: transmission electron microscopy; PCR: polymerase chain reaction; —: the method is presently

unavailable or unsuitable; 2: the method is available but untested; +: the method has application in some situations, but
cost, accuracy, or other factors severely limits its application; ++: the method is a standard method with good diagnostic
sensitivity and specificity; and +++: the method is recommended method for reasons of availability, utility, and diagnostic

specificity and sensitivity.

HESER S (WSV) RHATBERES
{8 At N S R S A\l‘lﬂ@Z%ﬁEd&FﬁE

AT, 1994) > FEGERGHE
5 > B~ BEETIR ~ i - %I%EHF”’"EI’JF
o AN ARG - SRR = A 3E 100 % -

Eﬁﬁﬁc‘ﬁiﬁ%ﬁ%é%ﬁﬁﬁﬁhﬁZ%@ °
(=) 2H

HESER & (WSV) Z 52k
R R RAUREE AN Table 3 Fors -

1. BRPRAEAR R IR

(1) SEHHEGRE} - 181 - 8 7FESS - 1TENE
#% » 17 _LOKTHEGSET 0SS -

(2) RMEHA: SEIEHANE i . 2BV AL BRI
> RigER O RMIEA iR - K AL
% (Red disease) 7 -

(3) mH MRS MR - WREEINE (YMERR) H
B L - HAR 0.5 ~2.0mm - By AR
Tt o i B PR ~ BEETIRNE
S T R R TR LIRS R
1 36 o 2 9o T S A 3 B L B e #75 o
ANIEHDE (Figs. 1 & 2) - HEHAIHIA -
EA—E SR 1E CaE R BRI —

i BOER - G ARG
BEZ U - ATy T HERE S T N SR B -

iy

BNTOECOT AL (OO
4 5

2 50
IPP| Fish Dis i.ab AL /L b Date

Fig. 1. White spot syndrome virus (WSV)) infected
black tiger shrimp, Penaeus monodon. White
spots are distinctively visible on the carapace.

Fig. 2. WSV infected Pacific white shrimp,
Penaeus vannamei. White spots on the cuticle are
usually not obvious. But when the carapace is
raised against the dark background then these
white spots become visible.
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Flg 3. Whlte spot syndrome (WSS). Sectlon of glll

secondary lamellae show mild hyperplasia with
several basophilic intranuclear inclusions and
chromatin margination (arrow). H&E stain. Bar =
40 um.

Fig. 4. WSS, Sectlon of Cutlcular eplthellum
reveals prominent nuclear swelling with
basophilic intranuclear inclusion and chromatin
margination (arrow). H&E stain. Bar = 40 um.

margination. H&E stain. Bar = 40 um.

Flg 5 WSS Note stomach ep|the||a| hyperp|a5|a
with apparently swollen nuclei fully developed
basophilic intranuclear inclusion and chromatin

Flg 6. WSS. ngh power view of Fig.
stain. Bar = 10 um.

Fig. 7. WSS. Electron micrograph of WSV infected
hypertrophic  nucleus. Many non-occluded
rod-shaped, blunt ends virions surrounded by
envelope are presented. Bar = 300 nm.

2. ERIEERE R ESTRIMIRRS

B R VMR R S A - ZRED
¥ - Rz R R 2 B EGE AR G B

RO o B ARG A o 2 £ G T 1 BB i 1
A EEE (Figs. 3~6) -

8 Rz o /i~ PG fERE > MR R R
FEAEA > RS AR 2 B AR - A AT
AR RIS - FF RS A A BHEE L R
i 125 I K7 RS AR I bR A A H e g A
HHEH -
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HE A < AR R (non-occluded
baculovirus — like virus particle) (Fig. 7) -

3. REEERKIE (PCR):

)

()

@)

(4)

BEGRE A B IR Nested-PCR J5% -
R Lo et al. (1996, 1997) » F-AH A%

AL WSV DNA K » R/ RHIEHE

IR - RIC AR5 PCR HIHIA

T

—[ PCR 5| 1¥f 146F1/R1 »

146F1: 5’-ACT-ACT-AAC-TTC-AGC-
CTA-TCT-AG-3’

146R1: 5°-TAA-TGC-GGG-TGT-AAT-
GTT-CTT-ACT-A-3’

et WSV ZEY) Ry 1447 bp -

& (nested) PCR 5 [+-¥} 146F2/R2 »

146F2: 5’-GTA-ACT-AAC-TTC-AGC-
CTA-TCT-AG-3’

146R2: 5’-TAC-GGC-AGC-TGC-TGC-
ACC-TTC-T-3

H WSV RSz Ry 941 bp -

FolfEH1 DNA 5B e PCR (B ]S

T - FERIFEEITLUR PCR -

WEXE (2 %H) Frey[1-¥f 143F/145R

143F: 5°-TGC-CTT-ATC-AGC-TNT-CGA

-TTG-TAG-3’
145R: 5’-TTC-AGN-TTT-GCA-ACC-ATA
-CTT-CCC-3’

H YR 848 bp (N 8% G-A-TorC) -

(G HRE (WSV DNA #5itf)

PRSI (f WSV Rl DNA 1EifR)

HispR2 i Ein 107

(=) Witk

1.

RIS it — i B SE G ~ B
Ko DERFEEE RN - DU REA
e

RO WSV R R o A i R AR
WSV>TSV:YHV k& IHHNV #%&.2 SPF
M o

BRI AN - DUORESE I St A EEIH
SR o AELIA R EREIRIE - (KR
BE WSV RAATE 1 7 R - WSV
BRI R > (EERRR IR M -
iR —H R AR - SR RIEAA
BAERRI R BRI » SR
BRI ORI AIER -

NG ERE R R LERR AR - SRR A A
e

—HEH M AR IR - RN
bR > Dlse HARERIR s e -
fEFSEEAE T - EERILL PCR EfllE
HE I RR IR B - R PCR gl
SRER ] TR BN RS - B AR
LIS ik - e JE ] B 8 R B
JEZe (PCR+ ~ ++JfE) - FIHF I ERAL
—EEHDER > PIANRE AR - IR
FFRIFKES > DU ESEREEIX T ATl
AESERIETEE - SRS 1 REAE A
FRYHAE » ANt 5 B Ty B SRR M
JHMERELL PCR BGf% > — H B Akl
Wity PCR HEIENE (H+H+Eit+++)
Rf - AZENTRIERIL - MRTKEIEC—E
GAER RN - EWILL PCR B8 il
iy > FERDRHE SR E AR/ -

FER /KBRS B2 - I RER R AR
B -

MEGANILEL L 1588 > HIEZER - K%

R -
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Table 4. TSV surveillance, detection and diagnostic methods

Screening
Method
Larvae PLs Juveniles
Gross signs - - =
Histopathology - +++ +++
TEM = - -
RT-PCR - 4 d=HF

Footnotes: see Table 3.

Fig. 8. Taura syndrome (TS). Penaeus vannamei
acutely infected by TS virus are lethargic, have
soft shells, with distinct red tail fan.

= PBHL® (Taura Syndrome; TS)» &

PRI EMREE
(—) IRl Bz Eg

Fghiima: (Taura syndrome virus, TSV)
J& B & RNA 2 % /N RNA J§ &
(Picronavirus) - fitEf% (Envelope) RfisE <
1 20 1A #8  (Icosahedron) 2 1% #% #&
(Nucleocapsid) - figE A/ 32 nm » B IE A B
B RNA 57 (+ sSRNA) & 10,205 bp #%F| B
Z FEKfE (Hanson et al., 1995; Bonami et al.,
1997; Mari et al., 1998) -

TS JRE RS - EREPEN ~ fEIN - &
R i - HiEE 1997 FEHREgRKES [
Hig®EE L TS & (Tu et al., 1999;
Yu and Song, 2000) -

Presumptive Confirmatory

Adults
_ — _
+++ -+ +++
- + +
+++ -+ +++

Fig. 9. TS. A close-up view of Fig. 8. tail fan to
visualize focal necrosis lesions at the edge.

(&) 26

TSV ZEREEIITT R H e B B U RS
4 Table 4 -
1. BRPRIEAR Rt

(1) B PL (PL1 ~12 83 K » #70.05 ~5 7
TEREEE) SIS TSV I S B E
Pl o —fi iR PL iR Rt 14 ~
40 K o A Stk G T i K & S
T ORI FHIRZ TSV Bgeig
RG2S -

(2) EEMEETMEHER - 5 3 B
TRAAY) » SRRt FRBG AL >
HER SRR - SOEALER (Red
tail disease) » 1EJE 3 Kk i i8#% 2 el 2
I8 Al R SRR (B Ry
(Figs.8 & 9) -



() 1M R IRAGIEIR + Stk M E % R
Rl FTREE R (HES R TR 2% 1%
Jea 8 B R DR R B o A A R R
(Shell disease) zj® )t (Fig. 10) -

(4) FETIRTRAGE 80 ~ 95 % - (H—iKIH
60 % IR -

Fig. 10. TS. The chronic or recovery phase of TS.
Multiple melanized foci of cuticular epithelium
necrosis resulted from TSV infection.

2. {RISRIZERE
(1) Htk ~ St

=5 LB - 25N
Rl 8 Rl F > Rl DR
it Rl © AT e ~ R R
IE 2REEE - NSRRIt ErE R 1 ~
20 pm RUIKES - SEMAHTI (Hemocyte) ZiRiH
BRAENME (Fig. 11) -

e

il
Fig. 11. TS. Section of the acute TSV infected
necrotic lesions of connective tissue cells with
pyknotic and karyorrhectic nuclei and numerous,
variable sizes of cytoplasmic inclusions. H&E
stain. Bar = 40 um.
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(2) 1t ~ IS

%% e 2RI B A T S B BR S Rz R A
fgfe ¥~ (Hemocytic plug) B i fH#% s M
IR - fEME S BB R PG
B HAMEHEEY | 2 ANE L ElZ FrEg
k2 EBIER (Lymphoid spheroids » LOS) -
#Z LOS Wl B KA mE NS H 2240
B ke <Ml (Figs. 12 & 13) -

lesion in lymphoid organ (LO). Interspersed
among normal appearing LO cords or tissues,
which is characterized by multiple layers of
sheath cells around a central hemolymph vessel
(arrow), are accumulations of disorganized LO
cells that form LO spheroids (LOS). LOS lack a
central vessel and consist of cells which show

karyomagly ~ with  basophilic  cytoplasmic

inclusions (arrow head) and large vacuoles. H&E
stain. Bar = 50 um.

ig . gh—power view of Fig. 12.
stain. Bar = 30 um.
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Table 5. IHHNV surveillance, detection and diagnostic methods

Screening
Method
Larvae PLs Juveniles
Gross signs - = =
Histopathology - - -
TEM - - -
PCR + 4+ A

Footnotes: see Table 3.

3. REBHFRSEEHERE RT-PCR
(Reverse-transcription polymerase chain
reaction)

UMM 10 % MU sm Ry Dt
PR - JEg o A RT-PCR I - ATREEE A HII4]
BOR - RIS BIA RIS - UZE 10 15+
BEL P A -

RT-PCR & Nunan et al. (1998) 2 /i
K 5] F ¥ 9195: 5’-TCA-ATG-AGA-GCT-
TGG-TCC-3" k. 9992: 5’-AAG-TAG-ACA-
GCC-GCG-CTT-3" » H.EY) Ry 231 bp TSV At
KIFE31] -

(=) BAiG

1HFR TSV JivhAEMRHEIE TSV B 2 B
FESAEESE TSV i fiHEsIE - BIHATH
W 2 BV ok A ZEL I VS 7 B L e T A
B > FLREIUIEL LR AR BRI 5 B B AR R
TE3 > BTS2 AT T IR R R
R L TRBTHER ) Z80 -

Presumptive Confirmatory

Adults
_ i _
- ++ ++
- + +
-+ -+ -+

MO~ ERE R NRESIMABIRIR * X
BEg /NS EIIE (Infectious
Hypodermal and Hematopoietic
Necrosis, IHHN; Runt Deformity
Syndrome, RDS)

() FHERI R -

G B N R e I AH AR 2 S0 5w A ]

fsa: (Parvovirus) - EEg# DNA 1F 20 [HEHER
& RE AN 22 nm > %7 4.1 kb (Bonami et
al., 1990; Lightner et al., 1983) -
BRI ~ RBH ~ BT ~ FE2kPRE ~ Z8Ed ~ Bl
[EFE R - G E 1997 K& [EHR
E B IREK B E (Bell and Lightner,
1984) -

(=) i

IHHNY B2 375 B F U B B e
Q] Table 5 -

1. BRPREEAR R POBRIGES :

ASREEENS (Penaeus stylirostris) @Sz
SRR R R RS [EEEIE T - B H
W ~ IR ~ BEERISRIR AT > MERS Ry 8 I R
B o

F BR[OS 1 R By - - SRR e oY



SHOARE - LHZ MR AR A S ) — )
SN S R R I s | » O Ry i N
fiE (Runt deformity syndrome; RDS) (Figs. 14 &
15) - BRI R/ NBAEAVE » BEALET Sl M
RUMSER S IRTIE - HOR/ VBRI SEE 30 ~ 50 % » &
GRS FARK - IR EE A R RRImTHAERE -

{E NS R -

2. {HISRIESRE

T BB ML B PR R AN
B il 8 IG E I TRl B (FE
PR e e S PL) ~ TGS SR Sl - b
MRS ~ gl ~ AJER - MEERERE
it RELR S ARSI ~ PR AR b K » 32280
S SHIRZIE A > g REME Cowdry A 7Y
ke R E B S (Figs. 16 ~ 18) -

Fig. 14. Infectious hypodermal and hematopoietic
necrosis (IHHN). Gross signs of lateral view of

IHHN virus infected RDS (Runt deformity
syndrome). Cuticular abnormalities of the sixth
abdominal segment and tail fan (Davidson’s
fixative preserved).

HispR i EEn 111

Fig. 15. IHHN. Gross signs of dorsal view of
IHHN virus infected RDS. Rostrums bent to the
left or to the right (Davidson’s fixative preserved).

Fig. 16. IHHN. Section of IHHNV infected gill
lamellae, showing hypertrophied nuclei and the
pathognomonic eosinophilic intranuclear
inclusions (Cowdry Type A inclusions) (arrow).
H&E stain. Bar = 40 um.

Fig. 17. IHHN. High magnification view of
hepatopancreas epithelial cells with hypertrophied
nuclei and the characteristic Cowdry Type A
inclusions (arrow). H&E stain. Bar = 10 pum.
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Fig. 18. IHHN. High magnification view of
hematopoietic ~ tissue  also  showing the

pathognomonic cellular reactions mentioned.
H&E stain. Bar = 10 um.

3.PCR :

PCR f{f Lightner (1996) Jz Nunan et al.
(2000, 2001) Fif #% &5 = GenBank sequence
AF218266 Jz /iik » 5| F ¥ 389F/R k-
5’-CGG-AAC-ACA-ACC- CGA-CTT-TA-3" Jz
5’-GGC-CAA-GAC-CAA-CCT-ACG-AA-3’ -

HERZEY Ry 389 bp » AMHATRAEAY
KF > R S350 F¥ 77012 B 77253R H[I
5’-ATC-GGT-GCA-CTA-CTC-GGA-3" LI I
5-TCG-TAC-TGG-CTGTTC-ATC-3’ - HEWY)
R7INEy 356 bp

(=) Bhts -
25l TR RPN < TP
il 28 -

h-=58%% (Yellow Head Disease, YHD)

(—) R B2

= UER R (Yellow head virus, YHV)
TSR R BUSRE  fR B AU
B A MK RIRE & (Type B cytoplasmic
granulosis baculovirus) =% %8 & ik K &
(Baculo-like virus) (Boonyaratapalin et al., 1993;
Chantanachookin et al. 1993) - FyiAEIRIE B by

DNA i » AR EE N RNA NS - HRT0HH
By Nidovirales H Roniviridae £} Okavirus &
(Mayo, 2002a, 2002b) -

YHV Ry 5k RNA Ji%: - K/]vEy 150 ~ 200
x 40 ~ 50 nm » EHA%Z#¢ (Nucleocapsid) #7 15 x
130 ~ 800 nm -

34N o AR PRI %% B R R G B 5
(Gill-associated virus, GAV) KikEE Rz BN
# (Lymphoid organ virus, LOV) » 355K E9
& YHV E X535 (YHV genotypes) (Spann et
al., 1995, 1998) -

A R A E s (Wang et al,
2003) - 1in AR5 H i A R B - HEARE B
= W AR B R IR KR E AR (E
2003)

(=) 2H

YHV 2Bl 75 R H R 2 SRR RS
4 Table 6 -

1. BRIREEAR K PRBRIRES :

FUUR AR AR S Sl (Subadult) BEZ: YHV
% o i R R = R BstR St
R RYYE (Boongalatpalin et al., 1993)- A T.
JRRGRRE MR S R o G i o I R B, AR
2 REIERRIEA - Bl fRUURE - Bl
kB ~ IERTEZAL 0 4 ~ 5 RIRIEL » B3E
KE5E 100%  (Luetal., 1994, 1995)

2. {BfRIEEARE

TR YHV SR SMIE e e o g L] 2,
HESZHEM e EESuR AL Ml 2018
G B RER B P e A B e
BHAXNAT - B LSt i > A
2 Feulgen [1ESE - H RNIRESRE » &
I > MU (Hemocyte) » SEREIRAHME K
8 b R - T SRR RS - LN - YA
i SRR ASHARE > NERmIAE B -
AR o A AR - B R
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Table 6. YHV surveillance, detection and diagnostic methods

Screening
Method
Larvae PLs Juveniles
Gross signs - - -
Histopathology - - -
TEM - - +
RT-PCR + +++ e

Footnotes: see Table 3.

3. RT-PCR :

T o S o TPV B bR 2 B 45 s il EL
RNA 2B ERH -

RT-PCR 418 /i Wongteerasupaga et al.
(1997) FHikfERERH YHV - ffij Cowley and
Walker (2000) /5 & J& & .  (Nested)
RT-PCR - Al[RAgH YHV J& GAV » Hg 1%
4 :GY1:5-GAC-ATC-ACT-CCA-GAC-AAC-
ATC-TG-3” ~ GY2: 5’-CAT-CTG-TCC-AGA-
AGG-CGT-CTA-TGA-3" ~GY4: 5-GTG-AAG-
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