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Figure 1: Electron microscope photomicrograph of
white spot virus
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Figure 2: Pyknosis in connective tissue cells of the
WSSYV infected shrimps (H&E, x1000)
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Figure 6: Formation of Cowdry type A intracellular
inclusion bodies (CI) and hypertrophy (H) of
hematopoietic tissue cells nucleus in WSSW infected
shrimps (H&E, X1000)
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Figure 7: Hypertrophy (H) of cuticle epithelial cells
nucleus in WSSW infected shrimps (H&E, X1000)
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Figure 4: Formation of Cowdry type A intracellular
inclusion bodies (CI) in the secondary lamella
epithelial cells in the gills of WSSW infected shrimps
(arrow heads) (H&E, X1000)
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Figure 5: Formation of Cowdry type A intracellular
inclusion bodies (CI) and hypertrophy (H) of
lymphoeid organ cells nucleus in WSSW infected
shrimps (H&E, X1000)
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Figure 7: Pycnosis of nucleus of striated muscle cells
in WSSW infected shrimps (H&E, X1000)
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Figure 9: Formation of Cowdry type A intracellular
inclusion bodies (CI) in the intestine epithelial cells in
WSSW infected shrimps (H&E, X1000)


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

L;....'Lufb%.u.“ C:La_‘Un.A Jfls:\ KX

s SuS gl il S 4l b gl
Sy bkt sl (1o Judg3k B Selido o0l
laile leg,S 5l e aligas by SauoeS igis
loJsbo slodins wisie asl olre o 35500 bz
30 058 00 o Jolo yo gl (glad 5 ool 3D
5 SPE Wz B Gl 59,50 S e Jlo 0 slagSs
3 (BSly sLad g slawn (B9 n b aS 318 924
Sl Sgpein b SaS (5l atnn Sl,bI

S55ee PL 8L sladigas o (V) F) o Sen s GOVahi
03901 i U g g 4 a5 lijen il 5o ey
sl sl ;o 1, Cowdry type A slo Sa=S sy
oD DMae g pydgen )3 g W Shgle Sl
Adges 55 g ala>dle

R UUE SV PRI | I L3 Vo) B VR
e Gloossy Ol 5 Sidgilen 5 SHalilgtana
S aSJ (5 )lor g ng & (2525 Hob 4 &S (e (ool
Jo o Faoud a5 al ools las cisgs oals 004l
Slalad s o0, il JLb gl ol 58 o
ods b alae gl 5 W SLgle clin
(Kakoolaki et al. 2014) s

Ot g oy o (Y \V) Afsharnasab 4 Kakoolaki
sl )5 asi aSd (5 ke S50k gn slo oLl
sl ishe Ll Ll 5 (SKian 5 ool 5550 B
Sly a5 Glaigeil e e 0 a5 Wid S jastin a5 oo,
o8 addllas 890 auis &S (g ny (8L DS L)
ol a5l Bae slacdl o w298 BB Oglas cwisls
Sl balpd Ools cldls S92y dibe oS gng 4
Jubs o) sl Jsks o3 VY Gitlgan 53 ity (S0l
902, F ) (wSTygigllin o jiml o0 OA (Al 034,
oor @l o aey V) Ll Shgle gl il
Y (Hae ve,s WA ol de s AN a5 ol Ll
St Sdghe wcdd o3 AV 5 WSSl la Jg we
1) i L slacigae iy baplail ol asly sl
sleJolw a5 wols slpriny allie Bac s woly lis
a ol adsl dolie 55 oy 5SS 5l Gl JLli !
s ol oS Jl>jo 23,5 T sl s &SI g9

by sl ol ax 51 .08 o 0oyl 03,0 sladiges
009l addy blawgen Sy s 09l oSk gl
4 e & (Joho (¥ gisSly (ol SShgiln )0 e
o Wlgs oo a5 0l 00y Wb oo Joug 5lymme LialS
aSJ cighe adgl Sl jo 09h o (SauSs 5 ey
L olyen b Jsho (o5 e 5 JLb gl (oM pe s
3 ahd ileg S (G bl g ladts (B9 0
S5y a b Jolo s 2 lo  FaonS sl o)l 04>
(Cighe Cdyia b ol (o0 0md (gl U (hden ol
Oleg,S 5l (JB 5 slad G aliwgay (FomS ple]
Lk (Sdgae aid oy >l 10 090 oo lax glail>
sk ;5 (b)) JB slad 5 99 o0 (LA Lo Jgbs
SIS 5l 5 e Jlo 3 slasin 3 35 oS
g slae 395 e sl aS 0el wonys S5 iz b
L;Ju.?L»f I°L“"~>‘ 6‘)“’ saia u_é‘).'o‘ 4.]5555|5 slas

LTI
aSJ gl Carsg (Y4 F) oL, a 4 Afsharnasab
logSe ) il ol L 515 ) 1) Ll 50 S
o UJLC MT FLY J.)Q}.o_! UL“) m aJ B 009”
SHp Seldsnigdl sl oS JSid g)lew
, Cowdry A g5 5l axgs LB Jolo atwa 30
(IS porkial (Gl 099 porial il slacdl
2 ladised ;o s ) bsSe Skl sudseliy!
PRSPPI JE: JCRNS| INE SO
O W ey slaSamS SLsle
3o didgen Slule b g siied 00g)] Gadas eawgoen
o abgSly Judo 4 digd ooy b ol G (sLAS
ASsle sl 6l ol Sibsls sl sk
909wz ge Sl Gl S (e lag 1alS Sada ((eg))
s 4 Soll i anlgs ol Sl gilis (s ez
Slule 5 lblewser pox 5 Ol Crge st aS
ol a5l g sludss 8l cinlin slabd jo adgen
o9oe JLlnl (632 o Zighe adgl al> o )3 390 oo
Py Sl ead ol ool 5

\YWF


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

il 8L o (Y

039 (sla ol dimn (Bgyismn 5 ok (gaml e
Jobo a0y oS5 4S5 5 0 oS 1,2 L ol o ]
5 oads ouil, adle 4 atie yuleg,S yisen .l
obles Cowdry A ggi 5l ann J5ls SeLdsn joil Lo
Higab o0

WSDV ol o] Slasls gans a0 uizmen Lyl
Jso 750 a1y 00 (5,91 aox> PeNECI 5550 Yo jo
oges ol b

WSDV ol ol Ol s
At ol 9 £ 395
et I/N inclusion bodies’

- 1/C inclusion bodies"

- NSy gl 350
- skt all
* ) 59,58
+t S Ol 50
4+ EVOWT R PUCJUOT S
. Ak Al oSG AT g b oS |y
- lacamgon Lez]
. (po) Olayle zoz
+ S5 R 5 Oyl 550
+ Sdsli ol sla sk Sleadl
++ O alsgSTy @Dle

Db ginw Jls ¥ slatas S50
s Shackelford bl 5 wlidcwwl ok 4z, slalxs
Al all (V2 ¥) o] San
Gl eal sy sladiges oy Vo) 000 ol s dy b
s Sbaiges wo,0 VO) 15l Con s 44+ (axtes Slals
Saiges 0+ ) 0053 s L ++ (0wt Slisls gl ous
oy YO) Cids ol + (aiiand Slasls gl)ls oo (usy
099) s (g = 5 (Wi Sl o o0 (s 2 Sloaiges
(00l oy Slaigas plos ;5 anls

S ol soaigE 15 Vgano a5 owlids il ol pois
SS9 Jold 098 (o0 )55 ahe &S gy @
O sl Lol en g ng 4 03dll slaJolo dtun
ok S plal Sl onileg S sl
F95 et Sladins ;0 Sy Jdgil b Selidgis jo
YO

9 S ) Sl (A 0sg; 9 STygigllew JL g
bl eizan Wl aivgy Lo egpg w5 Gl
Olye @ Wlgi oo lacgan Su3gls e (bl a5 aLils
Solow adsl o110 50 Sigis cunlin [Slis 5 a3l S
oolatul 390 (B9 (oUly (S5 )3 it &S (g g
25 8

bl a5 Ws,S ol (YA o Ken 5 Aly
(slad) 2l il alae wian 28b) oagll sla sl
AT g ezl Loolen litas By b
slacisie ;3 Ngd oo pateive Sekdsil U Selidon o5l
4S5 4SS 9 T b o5 e s oS sy g (6 Lo
il alie e L) 039)T (gla sl s T s
Sl saudea! slacdl o .l dgguinn ((solas) il
S8l g odns JsS39S porlinl pj )0 (bl dien il
g w005l GlagSon 5l (52 ) 35500 ot 315l 05>
b idal alas wies C8L) sogll sla sk o
50 &S Widged Glaie G dun g e co cdlive ((g5laid
b Wl sas 038)] el ks (yis AlguncsS co0g)l closSin
ol ) Sluls jolme slacdl ail ol jos (gl il
ol ol e Sl sl gils 4 1) o) Glgt a8 wislas
J95555 porinl 1o 4l (ribul dien 8L 50 Cundy
loelail jo cwlids ol @ LT .l Fogpuin o0re
13905 by (Jid b 1, calisee

$5e e 8L o ()

S9F e aen 8L 50 ol ganl e osmlive
iS5 a5 5 b pSTyie b olen oosll slaJsls atun
s Selidsisgil plurl oasliv 5 Jolo aten (ol
Cowdry A ¢4 3l glatus

SHhae cdl o (¥

o5 455 5 o o5 e 9e (e 8L 50 (Job (gl 5
Sl SaS 5 ileg S D yleo Lol yor Jobo dtn (08
(Cowdry type A) Sildgi il slawa 3o

YInclusion Cowdry type A
2 Pyknosis
3 Karyorrhexis


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

L;....'Lufb%.u.“ C:La_‘Un.A Jfls:\ KX

ol Slazis sl ey slagisSly sl 5 by S
)'.;.3 o&s) LgLQJ}L» VW )O o] L)&M | G)LQ.»J
Ligd oags Cowdry A g4 5l a3 sl Somus
Shaiay as wsols 5,155 (Y1 F) K 9 HOOShmand
O & ke oS0 g 9959 o0 il s e
9 abse o9y 5l azlse halesl po 1y adl begSee
b éoﬂ 0520 4y Al Sl a5 o S eolaul
5 oS sils slo Jsbo b A55sSTy aiman il o
oI g b osSe agzlgn 5l ey |y laiatal (Sogll 50
sl lid dud

Sl yo 86 wyp 50 (V) F) S 5 Kakoolaki
G55 Sei oSS (glo Gop 0 Led 5 (5,00 Al
3 Seilslsis Solis Lib 85 WS ol asil
3 35555y (3l ee cndios a0 g 09 4 Do (slo 950
Az, 09 Al 5oyl 1o bgSe wl SSLgile il
3 0¥ PsS Ny Ol 092 i (owang Se S Ol
ols 55 Gl 8 ol Sl 23l

Lol8 axisl b oy aenSTly (0,8 s slogSn sladly
)O J.».O...u 4&} U¥929 l) 0Ju oé‘d d.e‘.>‘9.a 9 M‘j )_&
Gilged s aS a8l o axdllas Job jo il sla )l
5 ool SSbgila colin dl sy, alex jlladl L jo
YT TT R L N PR O ECH LM T PR
Ie L)J..Q.C ‘;51‘4 db‘;w D9 Sgpis KWW ny
Jo 0 GlsXe jo o saslin Jlliol slacsl
Seldgil sla SamuiS b oolpes 8L o508 (S e
5 (259 5 oS gled el ) 40) ol U eS8
8l g dien 8l gla Joho ool g5 00 alus
Jo e o (anseis wlalags S coslin JoSiisS oiubg
sl 2 b SaxS (6w b aSU (6 Lo 4l
slag g ol Olad dls SO as 09 Soldgis 6l g g
drwy Syl b slogXe (o 9 ool LSS aws
4@ ;.;..:;5 5 Cblds 0gzg Blad dla s aST asl
Ao ot S8 (Ll S,

Sagae Julel jo el py0g50 5 py0eST slice L g

4S5 g 1Sy sloaien b olan SgilS wix 59,55 5 oo
5 o0y0S] slie b oaus o] slacdl jo oo 4SS
1ol 3gdoe I e GladisS 0 Ygens
L olyer oy 4 oogll slasle arwa Byne
51 alesl LSis ol sisles S Slge (s (slacil>
a0 ) o5 Jdgil U Seldensil (Jol
o L olron G5l iz 55,50 9 00l (Bgy e
slica l) o AM] 6[.%;.,3[; ) ol AST ASs 9 “,SIJ_..A
Cardy owyp o (VIF) o Ken 5 Afsharnasab
sloFinl ;o gady (oolly 95 aalge (Sl
St o eads pase b ol alie 5 S
Ol (8l (omolids ol Slalllas (o o Sgt b WIS 08
ol )3 wwie aSJ g ilen ole g ng 45 Wl
a5 5bdr Wgd oo (ormy (SBL Sl o 293
ozl | rmy oo 53 Jsbo eluyze sl
2 OPlegS i At cglaies wal (B9 e
15385655 2335 o0 (053950 5 (50,095 | Slacdl
gy 28l alaz 5l oogll (555 (ay slaplasl g Lol
o JsSesS e il o5l gl e il (55555
Sl o aras sl sadsad alail luses slacdl
033 o5y 3 L (glaly ol ool Silsilea Dl
4‘50.&.‘} ABLMJ ‘Jﬁ ‘SLDW “545 005) “SBL:.Q
Diloas olulis sl sud g aan g olawss slacdl
5 ,Sbgila slaplail o (Y- V) o, Ko g Rahman
u)‘ [SSSRY-J Lgl.bs.,\.‘!l.t B Lags ‘) U”9r9 sOO}JT ‘5;—“ s.A.lS

...\.S‘oo; cusliv Lo r:‘\.\.s‘
Solew 0390 s>l 0 (V41 F) K g Afsharnasab
Sl 5% g 5o jlen Jelse b g (ouled
22 09dke S aST (g pg 45 Wsls plis el (5 le]
Sl 4 G mhe pled o JsSTsS oAdg Sl
5 olad (lazale ( oac slocél alex I alise
kil ol cel imen 05 o de> g
sladshe )3 S59)S0 g 951550 Slpeti 5 WSLgile
S S0 LS Lol pan pdin 3555 1 390 oo OBl ()]

\Y#


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

Lgblo od=o ) JL.L»...»‘ dLmJﬁlw “.\..JL...J asJ Y919
W39 ek (B9 9 oo JPI Gla oS
| ok Slo FauzmiS 525 009 0120 9 Sl slacdl,
5 wolad slacdl o sl Glis zedea sl o
L85 lagSe )0 039, paslicgl slacdl 5 Wl SShsla
T2t Foko o SamS 5 yete 5 SGlx Lond

g Sy JL
Logledshe b sin o) cogie (ol ool o
oddl, Al 4 pleg,S g slause 3o L;)LQL;M,E
(Durand etal., 1997; Wang etal., s 0 0035 00
)9.14 aQ G‘M J&lo db‘;w O‘l‘ 2000)
Sy la SauS 5l 55 5 00 (atie (wgme
Wongteerasapaya ) aiws IHHNV (¢ ,los ;o oosl

Vgl o gmin § udsgib oogll slaarn gt al., (1995
Chang et al., 1996; Durand et al., 1996; Lo et )
al., 1996b; Flegel., 1997; Wang et al., 1998a;
(Otta et al., 1999; Takahashi et al., 2000

5 A (i 4L Sigie Gl ol 5 Sl (e
SlojoySs LE JoSis 4y ot 45wy £ Jslos Sk
ool b ad aliSly o] aasie a5 ogh e
Karunasagaret et al., 1997; Kasornchandra et )
«@l., 1998; Wang et al., 1999a

75 Slabyy S 88U w9 09 (2i5slem Loga )
Sl |y w929 99,9 (rarb slol, 45 g g el
3 JLs! Jolds il sla gy onsl 48l dnangs (S oo
sl ol o lasSes (5y5abse alalsa, Ol (3k
(Chou et al, 1998,  _wspy Ogmmibwsm

4 009l slacil L 4 dss g Supamattaya et al., 1998)
(Chang el 55,V o as 55, 50 by S sl w929
et al., 1998; Wang et al., 1998b; Rajan et al.,
2000)

JUST oy (p Pt 1) 0092 465 0550 yldon pgd (b9,

1998; Wu et al., 2001; Lotz and Soto 2002; kiran

(et al., 2002

\YY

e b il g ol S gl siven b waxe slacdly
sl Wgd oo 0oyl 5 il sud g guSgai plul
033l wsny 4 po b Spe Glaphz 5 omac
Momoyama et al., 1999; Wang et al., ) g o
O yle 9 pysie dlws H9ebo b Ligae adgl WDe g oo o
Wongteerasupaya) cool ol yod diws o LS 4 uileg,S
Sy ol jen 4y Sldon 8l slain 2l gl Sasud
u.)‘ as 094..4‘54 oddlive dwsa slic ).:) L Glas ale
Cowdry type A inclusion bodies 1, o Sa=5
Seldgil b Saous @i i, Jole o sl
@ 0 ) e (S g eSty Solid j0 g Wedise
(Lightner, 1996) coils valys

4o (V448) Lightner 5 (V49%) ) Kea 4 Wang
Foyi b 30,8 a8 gSo 00,5 el a5 Winged camlive
wass el wogdl lagKs an] jla Wl slagSes
.\.\.;O).o 9 \.\JO; "09.0...»

£r3950 SLdl sla ok Wl oo 90 Sban aSS (g 219
Sl odme by Bl e Cowgen i 004551
(Momoyama et al., 1995, Lightner 1996)
STy 31 sy 30 (V41 0) o Se 5 Dashtiannasab
@ Cwglie g 0y Gleily p (pSTy 20l, b osd as
o byt deio b logSe ;o asis aS) (5 )le
Sdss ol 5 o35 Slodl 15 i &S 5 Loy
Srd ez ol o (V+19) o, Ken 9 Afsharnasab
Lol adad g ot aSd puSTs b (00)8 abwly (5550
BIGS)95 LMl 57 Sl 5 gy i log ST oo
SlasSo jo as wsls ylid csbw aS yug g b agzlge 4o
Looads oolo agzlas 5 5530 Gl Sl L oo aydws


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

L;....'Lufb%.u.“ C:La_‘Un.A Jfls:\ KX

van DeBraak, 2002; Shi et al., 2005; Escobedo-)
(Bonilla et al., 2007

> dlgen Bk 5l i &0 g g ezl ol ply
g sy oo DA slaplail 4 ol3T gla Jolos & jg0 a0 (50,5
ails glpme (Siwly bpuacsli opl a5 ol Ses
sl Jolw [(Escobedo-Bonilla et al., 2007) ol
clice b slaplasl Jolis agis aST oy g om slaaludl
035 ol 039 letital e i) Sl 3550 5 )55
w8 i 4l (dlac (gasgad I8 | gsleas el
Sl b s e slaJshe 5 jliss il sl Jobo daolis
Wongterasupaya et al., 1995; Chang et ) (_.ac
al., 1996, 1998; Durand et al., 1996; Lo et al.,
1997; Kou et al., 1998; Rajendran et al., 1999;
(Wang et al., 1999b

(o Sgiler) (09,0901 laplul Sl slo sl
@ (Sl 035 Slyme 5 Sloe 095, (A 5 (ol poS
(Sahul-Hameed et al., aiiwe pglio subs aSJ g5
odne poeli gl sla ol cishe Ll J>15e )0 1998)
s ol 45 S o o] B4 dwgy g b iy
53 goud e plul oz (69 Slee a4y Conl (e
Chang et al. 1996; Wang ) sgi o <5 yo s Colys
45 Soiglom miee 0, 5kes b ola JsSIge L AL, 19992
! Jols i s oS0 oy g Sishe & ey 5
wgen Sl wpl i (6551 adgs )5 a5 0o
Sl 3 et izt 53 o S| b S
Su5dges sl TS lyis &y el Son bnJySgo Joud
JS 5 Bas sbaalail s sl Y| 5 asl s
(Wang et al. 2007) ocil coslio yogpg iS5

il s IS g 4 b ad 536 adlas ol o
N sy 9550 b o SVl ()0 S aST g g
slocsl as wijls 88les 4SS pl o i ST 0,5
L >y Boes iSS Cuz suhu a8 ug g San 4l
S b 4SS ugpg) Cewl py0g5e 5 py0eiST slice

paiie j5bo 4 95e (3 4 dshs aST g g 39,9 (sleel
3 el s a4y Sledbl bl el oaud Slobis
2 ooy S5 adsl lapKe ((Sliss slagioles]
25 Jebl sladshe Jols ol 5 lsz slosSene
il oy aVeoiinl lodshe 5 eaxe JoS5sS
Sl o SSL g5l dien SBL g CiesSS b ol S la
E5%e ,0 6,508 adlllas ,o (Chang et al., 1996)
Sl Yo (sileo 035, sla Jobw a5 0l sols flid 5
al slad jlas adl oad 225 slagmg g JWsl (e
&s5ue ,o (Di Leonardo et al., 2005) uiS o j5.e
9 4bot gy 4 mong b il azlee obew
039, g L] Coos 4y Ciwgon O y>loo a5 olo oyl
e 50 mang 5l Sl Gl pad i Sl (Sls
{929 Gl 5l el FASVY) 095 0 oo (SLL
sladsbo 5l (o8 Slawi 5 il slodsbo 51 s slbem
Sote ps a4 (Sogll Bl Sl 03 pailiy]
gy 0 ey T 5 eolil b olallas aiies
@boles sl JUulS gise ol o5l o 5 VP28 (s
5 sorbgensionl 6 5eel ) sl 5 (VSHB) copgan
Sighe adsl Jol e 5o a8 ks (Las (S 2SIl 098y S
slodsbe )3 VP28 ((ugny el 5l G el M)
Olyd plagsl wilias a5 0o )5 svalie gl osg, JLdis!
Jukal )5 5,2 VP28 ol sloaus ool (cwg s
, (Arts et al., 2007) sgi coi osaliv Sle ooy,
S b osls plas (Shes oy, 4 sile 4l slanlllan
(o3 009, Jbtnl sl Jsho g ng iS5 adsl slacidl
ooons &Y oo 0 s Lol sbesle
Mt 5 Sl sae slaJeke (Ve -+ - SID50)
Lasl ewaslSe (Escobedo-Bonilla et al., 2007)
30 el Con BB lacdl plo as adgl slacdl 5l ugpg
o 2l e Sz Glacugen b tagh (sae
wload bl oy )0 (mgng aiS Jie (lye
4o (Wang et al., 2002; Di Leonardo et al., 2005)
090,85 30 lacwgan a5 ol ool lid (6,550 Slallas

Wdgs polie dadw aSU Cdgae Ay el ol G5

YA


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

gl Jodo 4 Wl oo a5 998 o0 S8 g 039, Ly
Slp i lodi S g ey ng b poalinl i uled
Bl sl o (pgasay el Soml o Sles b o929
3% rang S5 g el (G350 JUD 50 o929 s
Owed 4.0yl )18 6 VL mlaw jo sl plo b avslas
;.\...CL...: < Y929 aS Wlesls ul—bﬁh—’ Sladlas )l (5‘>).> cu...u}.)
LDAMBM ..\.»5‘541 o»)9ﬂ s.i».>r> L ‘) wa}o.b ‘M‘
Cewdy99 Scdl 4 B asS oo 59,5 G el 5o
W}o.c Sl aS wlesls L)")‘)f B QLO.W L,=_>).: ROWRY!
sl 5l i Gl 5 Gilsen (Jlbinl sladsbe sl
Slalgal 51 JED! s (50,5 astine pas a5 0 bSL
as L)LQ) Brd soJ.ATCA...uOc\.g CJL.J u,ul...u‘ » S| Al g)"‘
sl oke e "was" maw o algen Sogll ol
a5 ol Lol cosiwd 00g)T Soids ey 005, JLdi!
"laas" oM lhwg malaw o cidgen jo Sodl e
el Al Cl ey 039, 5o (S0l Dl ieS og
s 5550 8L bLI | sasaslis Wlgh o geo9e

Db Al ey, Jlliol g cadgen jo Sogll

S A

O aseie Olg oo aslllas ol bS5l IS jeb 4
w1y 035y 5 Slgile eans (il slacdl
oSJ glens bl 5 sl 4 (wgns hled s Sl lacdly
ale ldos gly olyas dalllae ol @l Ko
aS 05 oolaiwl 50 oo 30 yge gla STy cole cga
Cosli 5 LS (cal s Cogll Crge LgSx
2l Silyg 9 Shoe (6 )loms 00l b abilie )0 Bun slacdly
Solom (pl b ablie jo 1) Gl ol Gl Wil b
il (gilupglio g bsSoe Cosll g g a2 Lals
258 (5 kows (pl b ablas jo Bus

S5l pSo e g el SloS e Sl (izeen
25 S g 5 LSS g n B Ssmn Haed

AR

8L codre 8l dgae Lilgl o (o)l bl padtive
5® gdoo Mie Lol 8l 5 ol Sibgils s
oighdd plailcdd lusgs plail Dlae S8l axy al> o
iz § ras Sl wigh oo 03gll 55 T 0ad
A1l oy Wi oo 038l w9y 4 20 (e oS 5
aS Wlos S e ez Glidoy o | ST ol lade
e 099y 5 LSl wane (il slacdl
ool 0 S aST g g 4 (Sogll i 5l lacdly
SIS oo pg aS il azgi b aid 5 090 Slalllas
3979 RS Dad el 0ad 9K (% 3)ly (S e 4
s 351 walss Sglie SIS 50 dpins 4 (Lo
1,5 oolitl o 50 axlliae ol 4 T (lasliS Yl a5
O 0 Klools 13 0ST 0901, £9090 ol el 423 )5
99 2 5l dds &ST g g 45 Sy o0 Sl iz i
25 wbes JEl 5K 4 050 5 (B e
PSS clie Ll )3 5 0ud 3l Bas slacdl

g s
0929 097 ©9b $5e0 (W 0l (Bl s 5l g g ST
Iy (oo s 950 e 4§20 Sy 5l g 00 2SS
ooans b ablie ol (293 (Gl 5l 5K G S (e
oy > ryata Zunds (nl o Ssdee 5
WI935 Sy el il e &S (gl
el g WS (o0 slom | gl g0 I $Ke 2 w99
2 sl jo Bas glbcdl iy Wigd oo Al
038 slaly 5 (il (G515 olSos pgelinl 2l ol
Oled )3 eans 39,5 odes (gogee JUl )o atus
Aoy 0 oS S 2l 5l g oo (b adsl Sl
S (oo oy 4l 95 00l (elS (el g cel 59,Y
S ol la Jobo 5 adgen o0 0l cel
ST (oo Jooo lase 2|y (gopad DLl 9 598 oo
by gl (5950 ) ddts A oy g Bum slacdly
5 Bl 039, JLbml sladske wadgen Jb an L
L psdinl pdlee (Fp it WShgidllin )l
Sy (SlagSis 50 dnias &S0 g g B8 Joho (2 s
sldsks 5 Shgiglaw pranl «adsen sl SD


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

L;....'Lufb%.u.“ C:La_‘Un.A Jfls:\ KX

Saccharomyces cerevisiae and Gracilaria
Corticata exposure to white spot virus.
Iranian Fisheries Science Research Institute
publications, P. 110. (In Persian).

Aly, S., Mansour, S. and Thabet, R., 2018.
Pathology and molecular diagnosis of white
spot syndrome virus (WSSV) among
vannamei shrimp in Egypt. Suez Canal
Veterinary Medical Journal, 23(2):127-142.
DOI: 10.21608/SCVMJ.2018.60485

Arts, J.A.J., Taverne-Thiele, A.J., Savelkoul,
H.F.J. and Rombout, JH.W.M., 2007.
Hemocyte reactions in WSSV immersion
infected Penaeus monodon. Fish and
Shellfish Immunology 23, 164-170.

Bell, T.A.,, and Lightner, D.V., 1988. A
handbook of normal penaeid shrimp
histology.published by; World Aquaculture
Society, 114 P.

Chang, P.S., Lo, C.F., Wang, Y.C. and Kou,
G.H., 1996. Identification of white spot
syndrome virus associated baculovirus
(WSBV) target organs in the shrimp Penaeus
monodon by in situ hybridization. Diseases of
Aquatic Organisms, 27, 131-139.

Chang, P.S., Chen, H.C. and Wang, Y.C,,
1998. Detection of white spot syndrome
associated baculovirus in experimentally
infected wild shrimp, crabs and lobsters by in
situ hybridization. Aquaculture 164, 233-242.

Chou, H.Y., Huang, C.Y., Lo, C.F. and Kou,
G.H., 1998. Studies on transmission of white
spot syndrome associated baculovirus
(WSBV) in Penaeus monodon and P.
japonicus via waterborne contact and oral
ingestion. Aquaculture 164, 263-276.

Dashtiannasab, A., Afsharnasab, M., Ghaednia,
B., Mirbakhsh, M., Yeganeh, V., Keshtkar,
I., Nazzari, M.A., Zendeboodi, A.A., Pazir,

5 il Sslite Wi e aslllae ol (slacila, (ol
Sl ol el SloS e dlgie jo was Jem
S0z sl JS5s ailyl addllas ol sl )l 51 S (S
bl J5255 5 1 gy Sual 5 (s (el sl o
2z g Lk g K 5 JS Wk o
il alaly ol 5 axdlle ol sloazily ol

&b

Afsharnasab, M., 2008. Shrimp Viral Disease.
Iranian Fisheries Science Research Institute
publications, P. 210. (In Persian)

Afsharnasab, M., Dashtiannasab, A,
Mirbakhsh, M., Mehrabi, M.R., and
Kakoolaki, S., 2014. Pathology and
monitoring of pathogens in the production of
specific pathogen free (SPF) shrimp. Iranian
Fisheries Science Research Institute
publications, P. 129. (In Persian).

Afsharnasab, M., Ghaednia, B., Mehrabi,
M.R., Yeganeh, V., Nazari, M.A,
Dashtiannasab, A., Mirbakhsh, M. and
Kakoolaki, S., 2014. Study of health status
of Vannamei shrimp broodstock produced in
earthen ponds and compairing it with those
produced in fiberglass or concrete tanks.
Iranian Fisheries Science Research Institute
publications, P. 88. (In Persian).

Afsharnasab, M., Kakoolaki, S. and Afzali, F.,
2014. The Status of white spot syndrome
virus (WSSV) in the Islamic Republic of
Iran. Iranian Journal of Fisheries Sciences,
13(4):1021-1055.

Afsharnasab, M., Ahangarzadeh, M.,
Hooshmand, H., Seyyed Mortezaei, S. R.
and Nezamabadi H., 2016. Tolerability
evaluation of Vannamei shrimp vaccinated
with white spot vaccine and fed with

! Biosafety & Biosecurity


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

M.K., Rajabifar, S., Heydariyyeh, M.,
Shafaei S.K., Raeesali, G.R., Zarrin, A.,
Gorjifar, R., Motamedi, F., and Kakoolaki,
S., 2015. Investigation the effect of vaccine
prepared with radiovaccine on production
efficiency and resistance to white spot
disease in Litopenaeus vannamei. Iranian
Fisheries Science Research Institute
publications, 58 P. (In Persian).

Di Leonardo, V.A., Bonnichon, V., Roch, P.,
Parrinello N. and Bonami J.R., 2005.
Comparative WSSV infection routes in the
shrimp genera Marsupenaeus and Palaemon.
Journal of Fish Diseases 28, 565-569.

Durand, S., Lightner, D.V., Nunan, L.M.,,
Redman, R.M., Mari, J. and Bonami, J.R.,
1996. Application of gene probes as
diagnostic tools for white spot baculovirus
(WSBV) of penaeid shrimp. Diseases of
Aquatic Organisms 27, 59-66.

Durand, S., Lightner, D.V., Redman, R.M.
and Bonami, J.R., 1997. Ultrastructure and
morphogenesis of white spot syndrome
baculovirus. Diseases of Aquatic Organisms
29, 205-211.

Escobedo-Bonilla, C.M., Wille, M., Alday-
Sanz, V., Sorgeloos, P., Pensaert, M.B. and
Nauwynck, H.J., 2007. Pathogenesis of a
Thai strain of white spot syndrome virus
(WSSV) in SPF Litopenaeusvannamei.
Diseases of Aquatic Organisms 74, 85-94.

Flegel, T.W., 1997. Major viral diseases of
black tiger prawn (Penaeus monodon) in
Thailand. World Journal of Microbiology

and Biotechnology; 13(4):433-442.
Felegel, T.W., 2006. Detection of major
penaeid shrimp viruses in Asia, a historical

VY

perspective with emphasis on Thailand.
Aguaculture, 258 (1-4): 1-33.

Gholamhoseini, B., Afsharnasab, M., and
Motallebi A.A., 2013. Rate (ROI) and
severity (SOI) of infection of white spot
disease in cultured and captured Penaeid
shrimps in the Persian Gulf using
histopathology and polymerase chain
reaction. lIranian Journal of Fisheries
Sciences 12(2):335-347.

Govahi, M., Afsharnasb, M.,
MotalbeiMoghanjoghi, A.A. and Haghighi,
A., 2014. Multiple infections in shrimp
Litopenaeusvannameibroodstock in
commercial hatcheries in Khouzestan
Province, Iranian Journal of Fisheries
Sciences 13(4):869-885.

Hooshmand, H., Ahangarzadeh, M,
Seyyedmortezaei, S.R., Afsharnasab, M.,
Mohseninezhad, L., Soleimani, J., Rezaei
sefyabad shapouri, M.R. and Shamsi, S.,
2014. Immunization of farmed shrimps
against white spot disease using produced
recombinant proteins and its study in
laboratory conditions. Iranian Fisheries
Science Research Institute publications, P. 71
(In Persian).

Jalali, B. and Barzegardoolatabadi, M., 2009.
Health management of shrimp farming.
Noorbakhsh publications, 256 P. (In Persian).

Kakoolaki, S., 2004. Health key notes for
shrimp farms (including the management of
prevention and control of white spot disease),
Shams International publications, 114 P. (In
Persian).

Kakoolaki, S., Soltani, M., Ebrahimzadeh
Mousavi, H.A., Sharifpour, I., Mirzargar,


https://www.sciencedirect.com/journal/aquaculture
https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

L;....'Lufb%.u.“ C:La_‘Un.A Jfls:\ KX

S., Afsharnasab, M. and Motalebi, A.A.,
2011. The effect of different salinities on
mortality and histopathological changes of
SPF  imported  Litopenaeusvannamei,
experimentally exposed to White Spot Virus
and a new differential hemocyte, staining
method, Iranian Journal of Fisheries
Sciences 10(3):447-460.

Kakoolaki, S., Sharifpour, 1., Afsharnasab,

M., Sepahdari, A., Mehrabi, M.R.;
Ghaednia, B. and Nezamabadi, H., 2014.
Effects of temperature on hematological and
histopathological changes and survival rate of
juvenile
Fenneropenaeusvannameiexperimentally
challenged to White Spot Virus. Iranian
Journal of Fisheries Sciences 13(1):91-102.

Kakoolaki, S., Sharifpour, 1., Mehrabi, M.R.,

Dashtiannasab, A., Sepahdari, A,
Ghaednia, B., Mirbakhsh, M., Keshtkar,
I., Nazzari, M.A., Simrooni, M., Seydi, A.,
Matinfar, A. and Yeganeh, V., 2014.
Investigating different degree of salinity and
temperature in the occurrance of white spot
disease in white leg shrimp (Litopenaeus
vannamei). lranian Fisheries Science
Research Institute publications, 81 P. (In
Persian).

Kakoolaki, S., Afsharnasab, M., Sharifrohani,

M., Sharifpour, 1., Mehrabi, M.R.
Ghaednia, B., Safavi, S.A., Sheikhhassani,
H. and Nazzari, M.A., 2015. Comparative
examination of the pathology of different
tissues of western white shrimp (Litopenaeus
vannamei), vaccinated, non-vaccinated and
exposed to white spot virus at different times

during the study. Iranian Fisheries Science
Research Institute publications, 24 P. (In
Persian).

Kakoolaki, S. and Afsharnasab, M., 2017.
Histopathological Indices of WSSV Infection
in Target Tissues and Their Correlation with
Hindgut Infectious of Litopenaeus vannamei,
Crustaceana, 90(6), 645-657.

Karunasagar, I., Otta, S.K. and Karunasagar,
I, 1997. Histopathological and
bacteriological study of white spot syndrome
of Penaeus monodon along the west coast of
India. Aquaculture 153, 9-13.

Kasornchandra, J., Boonyaratpalin, S. and
Itami, T., 1998. Detection of white spot
syndrome in cultured penaeid shrimp in Asia:
microscopic observation and polymerase
chain reaction. Aquaculture 164, 243-251.

Kathy, F.J. Tang, Carlos, R., Pantoja, Rita,
M., Redman, Donald, V. and Lightner,
D.V., 2013. A histological variant of white
spot syndrome virus (WSSV) from the
Kingdom of Saudi Arabia, Journal of
Invertebrate  Pathology, 113(1):82-85.
DOI:10.1016/j.jip.2013.02.004.

Kiran, R.B.P., Rajendran, K.V., Jung, S.J.
and Oh, M.J.,, 2002. Experimental
susceptibility of different life-stages of the
giant freshwater prawn Macrobrachium
rosenbergii (de Man), to white spot
syndrome virus (WSSV). Journal of Fish
Diseases 25, 201-207.

Kou, G.H., Peng, S.E., Chiu, Y.L. and Lo,
C.F., 1998. Tissue distribution of white spot
syndrome virus (WSSV) in shrimp and crabs.
In: Advances in Shrimp Biotechnology (ed.

\VFY


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

by T.W. Flegel), 267-271. National Center
for Genetic Engineering and Biotechnology,
Bangkok.

Lightner, D. V., 1996. A handbook of shrimp
pathology and diagnostic procedures for
diseases of cultured penaeid shrimp. World
Agquaculture  Society, Baton  Rouge,
Louisiana, USA. P. 256.

Lo, C.F,, Ho C.H,, Peng, S.E., Chen, C.H.,
Hsu, H.C., Chiu, Y.L.,Chang, C.F., Liu,
K.F., Su, M.S., Wang, C.H. and Kou, G.H.,
1996b. White spot syndrome baculovirus
(WSBYV) detected in cultured and captured
shrimp, crabs and other arthropods. Diseases
of Aquatic Organisms 27, 215-225.

Lo, C.F., Ho, C.H., Chen, C.H., Liu, K.F.,
Chiu, Y.L., Yeh, P.Y., Peng, S.E., Hsu,
H.C., Liu, H.C., and Chang, C.F., 1997.
Detection and tissue tropism of white spot
syndrome baculovirus (WSBYV) in captured
brooders of Penaeus monodon with a special
emphasis on reproductive organs. Diseases of
Aquatic Organisms, 30(1):53-72.

Lotz, J.M. and Soto, M.A., 2002. Model of
white spot syndrome virus (WSSV)
epidemics in  Litopenaeus vannamei.
Diseases in Agquatic Organisms 50, 199-209.

Majdinasab, F., 1997. Health management in
shrimp culture ponds (translated). Iran
Fishery Company publications, 180 P. (in
Persian)

Mohan, C.V, Shankar K.M, Kulkarni S. and
Sudha P.M., 1998. Histopathology of
cultured shrimp showing gross signs of
yellow head syndrome and white spot

VEY

syndrome during 1994, Diseases of Aquatic
Organisms, 34:9-12.

Momoyama, K., Hiraoka, M., Inouye, K.,
Kimura, T. and Nakano, H., 1995.
Diagnostic techniques of the rod-shaped
nuclear virus infection in the kuruma shrimp,
Penaeus japonicus. Fish Pathology, 30, 263-
269.

Momoyama, K., Hiraoka, M. and Venegas
C.A,, 1999. Pathogenicity of Penaeid Rod-
shaped DNA Virus (PRDV) to juveniles of
six crustacean species. Fish Pathology,
34:183-188. DOI:10.3147/jsfp.34.183.

OIE, 2019. Chapter 2.2.8. Infection with white
spot syndrome virus. OIE - Manual of
Diagnostic Tests for Aquatic Animals, Ver.
14/11, 16.

Otta, S.K., Shubha, G., Joseph, B,
Chakraborty, A., Karunasagar, I. and
Karunasagar, I., 1999. Polymerase chain
reaction (PCR) detection of white spot
syndrome virus (WSSV) in cultured and wild
crustaceans in India. Diseases of Aquatic
Organisms 38, 67-70.

Pazir, M. K., Afsharnasab, M., Jalali Jafari,
B., Sharifpour, I., Motalebi, A.A. and
Dashtiannasab, A., 2011. Detection and
identification of white spot syndrome virus
(WSSV) and infectious hypodermal and
hematopoietic necrosis virus (IHHNV) of
Litopenaus vannamei from Bushehr and
Sistan and Baloochestan provinces, Iran,
during 2009-2010. Iranian Journal of
Fisheries Sciences, 10(4), 708-726.

Rahman, M.M., Corteel, M., Dantas-Lima,
J.J., Wille, M., Alday-Sanz, V., Pensaert,


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

L;....'Lufb%.u.“ C:La_‘Un.A Jfls:\ KX

M.B., Sorgeloos, P. and Nauwynck, H.J.,
2007. Impact of daily fluctuations of
optimum (27 degrees C) and high water
temperature (33 degrees C) on Penaeus
vannameijuveniles infected with white spot
syndrome virus (WSSV). Aquaculture, 269,
107-113.

Rajan, P.R., Ramasamy, P., Purushothaman,

V. and Brennan, G.P., 2000. White spot
baculovirus syndrome in the Indian shrimp
Penaeus monodon and Penaeus indicus.
Aquaculture 184, 31-44.

Rajendran, K. V., Vijayan, K. K., Santiago,

T. C. and Krol, R. M., 1999. Experimental
host range and histopathology of white spot
syndrome virus (WSSV) infection in shrimp,
prawns, crabs and lobsters from India.
Journal of Fish Diseases, 22(3), 183-191.
DOI:10.1046/j.1365-2761.1999.00162.x

Rodriguez, J., Bayot B., Amano Y., Panchana

F., de Blas 1., Alday, V. and Calderén, J.,
2003. White spot syndrome virus infection in
cultured Penaeus vannamei (Boone) in
Ecuador with emphasis on histopathology
and ultrastructure. Journal of Fish Diseases,
26(8):439-450. DOI:10.1046/j.1365-
2761.2003.00483.x.

Sahul-Hameed, A.S., Anilkumar, M., Raj,

M.L.S. and Jayaraman, K., 1998. Studies
on the pathogenicity of systemic ectodermal
and mesodermal baculovirus and its detection
in shrimp by immunological methods.
Aquaculture 160, 31-45.

Shackelford, C., Long, G., Wolf, J., Okerberg,

C. and Herbert, R., 2002. Qualitative and
guantitative analysis of nonneoplastic lesions

in toxicology studies. Toxicologic Pathology,
30(2), 93-96.
DOI:10.1080/01926230252824761.

Shahsavani, D. and Peyghan, R., 2004. Fish
and Shrimp viral diseases (farmed,
ornamental, wild). Tihoo publication,
Mashhad, Ferdowsi University printing and
publishing institute, P. 197 (illustrated). (In
Persian).

Shi, Z., Wang, H., Zhang, J., Xie, Y., Li, L.,
Chen, X., Edgerton, B.F. and Bonami,
J.R., 2005. Response of crayfish,
Procambarus clarkii, haemocytes infected by
white spot syndrome virus. Journal of Fish
Diseases 28, 151-156.

Sudha, P. M., Mohan, C.V., Shankar, K.M.
and Hedge, A., 1998. Relationship between
white spot syndrome virus infection and
clinical manifestation in Indian cultured
penaeid shrimp. Aquaculture, 167, 95-101.

Supamattaya, K., Hoffman, R.W.,
Boonyaratpalin, S. and Kanchanaphum,
P., 1998. Experimental transmission of white
spot syndrome virus (WSSV) from black
tiger shrimp Penaeus monodon to the sand
crab Portunus pelagicus, mud crab Scylla
serrata and krill Acetes sp. Diseases of
Aguatic Organisms, 32,79-85.

Takahashi, Y., Kondo, M., Itami, T., Honda,
T., Inagawa, H., Nishizawa, T., Soma, G.I.
and Yokomiso, Y., 2000. Enhancement of
disease resistance against penaeid acute
viraemia and induction of virus inactivating
activity in haemolymph of kuruma shrimp,
Penaeus japonicus, by oral administration of
Pantoea agglomerans lipopolysaccharide

V¥Y


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

(LPS). Fish & Shellfish Immunology, 10,
555-558.

Tang, K.F.J., Pantoja, C.R., Redman, R.M.
and Lightner, D.V., 2013. A histological
variant of white spot syndrome virus
(WSSV) from the Kingdom of Saudi Arabia,
Journal  of Invertebrate  Pathology,
113(1):82-85.
DOI:10.1016/j.jip.2013.02.004.

Tokhmafshan, M. and Tamijidi B., 2003.
Clinical and pathological signs of white spot
disease in cultured Indian white Shrimp
(Penaeus indicus) in Khuzestan province.
Iranian Scientific Fisheries Journal, 12, 2,
pp.15-28. (In Persian)

van De Braak, C.B.T., Botterblom, M.H.A.,
Huisman, E.A., Rombout, J.H.W.M. and
van der Knaap, W.P.W., 2002. Preliminary
study on the haemocyte response to white
spot syndrome virus infection in black tiger
shrimp Penaeus monodon. Diseases of
Agquatic Organisms, 51, 149-100.

Wang, Y.G., Hassan, M.D., Shariff, M. and
Saad, M.Z., 1996. Cytopathological study of
the systemic ectodermal and mesodermal
baculovirus (SEMBV) infection in cultured
black tiger shrimp Penaeus monodon in
Peninsular Malaysia. In the proceedings of
6th  Scientific  Conference  Electron
Microscopy Society Malaysia held in
Petaling Jaya, Selangor, Oct 26-27, 1996.
University Malaya and Electron Microscopy
Society Malaysia, Kuala Lumpur.

Wang, Y.C,, Lo, C.F.,, Chang, P.S. and Kou,
G.H., 1998a. Experimental infection of white
spot baculovirus in some cultured and wild

A

decapods in Taiwan. Aquaculture, 164, 221—
231.

Wang C.S., Tsai Y.J. and Chen S.N., 1998b.

Detection of white spot disease virus
(WSDV) infection in shrimp using in situ
hybridization. Journal of Invertebrate
Pathology, 72, 170-173.

Wang, Y.G., Hassan, M.D., Shariff, M.,

Zamri, S.M. and Chen, X., 1999.
Histopathology and cytopathology of white
spot syndrome virus (WSSV) in cultured
Penaeus monodon from Peninsular Malaysia
with emphasis on pathogenesis and the
mechanism of white spot formation. Diseases
of Aquatic Organisms, 39, 1-11.

Wang, Y.G., Hassan, M.D., Shariff, M.,

Zamri, S.M. and Chen, X., 1999a.
Histopathology and cytopathology of white
spot syndrome virus (WSSV) in cultured
Penaeus monodon from peninsular Malaysia
with emphasis on pathogenesis and the
mechanism of white spot formation. Diseases
of Aquatic Organisms, 39, 1-11.

Wang, Q., White, B.L., Redman, R.M. and

Lightner, D.V., 1999b. Per os challenge of
Litopenaeus vannamei postlarvae and
Farfantepenaeus duorarum juveniles with six
geographic isolates of white spot syndrome
virus. Aquaculture, 170, 179-194.

Wang, Y.G,, Lee, K.L., Najiah, M., Shariff,

M. and Hassan, M.D., 2000. A new
bacterial white spot syndrome (BWSS) in
cultured tiger shrimp Penaeus monodon and
its comparison with white spot syndrome
(WSS) caused by virus. Diseases of Aquatic
Organisms, 41, 9-18.


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

L;....'Lufb%.u.“ C:La_‘Un.A Jfls:\ KX

Wang, Y.T., Liu, W., Seah, J.N., Lam, C.S.,

Xiang, J.H., Korzh, V. and Kwang, J.,
2002. White spot syndrome virus (WSSV)
infects specific hemocytes of the shrimp
Penaeus merguiensis. Diseases of Aquatic
Organisms, 52, 249-259.

Wang, H.C., Wang, H.C., Leu, J.H., Kou,

G.H., Wang, A.H.J. and Lo, C.F., 2007.
Protein expression profiling of the shrimp
cellular response to white spot syndrome
virus infection.  Developmental and
Comparative, Immunology, 31, 672—686.

Wongteerasupaya, C., Vickers, J.E.,

Sriurairatana, S., Nash G.L,
Akarajamorn, A., Boonsaeng, V., Panyim,

S, Tassanakajon, A,

Withyachumnarnkul, B. and Flegel, T.W.,
1995. A non-occluded, systemic baculovirus
that occurs in cells of ectodermal and
mesodermal origin and causes high mortality
in the black tiger prawn Penaeus monodon.
Diseases of Aquatic Organisms, 21, 69-77.

Wu, J.L., Namikoshi, A., Nishizawa, T.,

Mushiake, K., Teruya, K. and Muroga, K.,
2001. Effects of shrimp density on
transmission of penaeid acute viremia in
Penaeus japonicus by cannibalism and the
waterborne route. Diseases of Aquatic
Organisms, 47, 129-135.

\hitd


https://isfj.ir/article-1-2726-en.html

[ Downloaded from isfj.ir on 2025-07-26 ]

Iranian Scientific Fisheries Journal Vol. 33, No. 2

A review and analysis of the studies on histopathology of White Spot Disease in shrimp
propagation and breeding centers of Iran

Sharifpour 1.1*; Kakoolaki S.%; Pazir M.K.2; Gharavi B.%; Sepahdari A.'"; Ghaednia B.1; Nazzari M.A.?

*isharifpour@yahoo.com; *asepahdari@yahoo.com

1- Iranian Fisheries Sciences Research Inistitute, Agricultural Research, Education and Extension
Organization, Tehran, Iran

2- Iran Shrimp Research Center, Iranian Fisheries Science Research Inistitute, Agricultural Research,
Education and Extension Organization, Bushehr, Iran

3- Inland Water Aquatics Resourses Research Center, Iranian Fisheries Sciences Research Inistitute,
Agricultural Research, Education and Extension Organization, Gorgan, Iran

Abstract

Since shrimp white spot virus has infected shrimps of all ages and caused widespread loss of shrimps in
Iran and across the world, and the pandemic has caused great loss for shrimp farmers, many studies have
been carried outto this day in order to identify the reasons and the risk factors regarding this fact.
Regarding the importance of the subject and also the different opinions on the results of the past
researches, in this study, we have tried to carry out a retrospective review on past studies in Iran and other
countries especially on the target tissues for shrimp white spot virus in order to specify the tendency of the
white spot virus generally. In this survey, the accomplished studies and researches in the Shrimp Research
Center (Bushehr Province), other research centers, universities and higher education centers in Iran and
other countries, were collected and the studies carried out on hepatopancreas, intestine, gill and other
tissues were examined. Most of the target tissues for white spot virus in Penaeus vannameiwith high
intensity are; hemolymph, posterior intestine epithelial cells and cephalothorax epidermis.

Some researchers have claimed that the epithelium tissue is the most targeted tissue for white spot virus in
penaeus vannamei. The lowest mean values of severity index (SI) were found to be from hemolymph,
posterior intestine epithelial cells and cephalothorax epidermis. This could be due to more contact surface
of the epidermis with the virus and also more receivers for the virus or lower operation of the immune
system especially in horizontal transmission.

It seems that hemolymph is the most probable early target tissue for the virus in vertical transmission
because the virus replication is at a higher level compared to the other tissues.The most of researchers
have pointed out in their researches that tissue of gill, stomach, hepatopancreas and intestine of shrimp are
the most important tissues in relation to the white spot virus infection.
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