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Figure 1: Electron microscope photomicrograph of
white spot virus
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3 White Spot Syndrome Virus infection (WSSV)
4 White Spot Viral Disease (WSVD)

5 White Tail Disease (WTD)

& White Muscle Disease (WMD)

\YY

eyas ;o Olidx l sael Cavsds @l jo el a5
or ol @)ld 92y Se dnhes &S sy g 5 len
2 o 0ol b oad plol Slallls )% 4LESE
15 el 0 ploxil §Secn s ASJ ywg g B0 (sladly
0uSeigy o o bl Bliins g lilllas oy
s Jle 5501 3550 5 WnolStils o Slihons 55150 5 Lo
2 oad plail Slillls 5 w05 6psls 3 58S )l
390 il 5039 ol Sl gl 0390 chlizea glacdl,
85 )13 (GBS g g (own

2055 b oS Slalllas IS QIS (o gy cnl
4 Camnd g 000 (55910 5 00 plowilsSo dhas 4T w9 09
Sy shedd oy o ool owlid o] Slalllas
sl 5,50 0 oyiiie Oledbl i el a8 5
53 0us dalllas glacdly b 5 Gital ooy ol Sl gilin
s SE8,S 18 a9 )90 0 (5510,5 Sl
walizes sloaiss [0 wline glocdl pu duslie jo Col
Jeligas 25 9 y50 Lol 51 S5 50 4y 00)ls sl 50
O b gy Baw slacdl b cdl g el a5 18
DAl asuie Sogl o g ol

&L 59y
Sy (599 Sogae Sy 9K S &S (5 5lo (g9
2lotisF alex §l ounliy 0dlsils slosSne 45 ol oaiiS
Jgtas (g g nl 035 g 00Ty (alily gty Je
D9 85 hy9 50 6L Oyl obl g lagSe aex
039 yite JSu (slabee U (£ 50 0385 JS5 & g 29 (0
Cowl 355 Ll 5SS aibe po eaily SO slls g
095° 9 0992 Y A iy Sy sl Gwg g () JS2)
<o (@SDNA) (sl 50 DNA b JyousS 55 o]

@ eiign VaS oog 050, uaien £ L Gosng o)
5,15 5 Lmsg b o 4 VP28 5 VP19 slapl
w55 Gefion ¥ il G eens 2lis)len 5o
sslSs 5 45 VP26,VP664,VP15 VP24 slapl

ST g ailes 0ai; ol31 lae 5o 59, F-V Goe a0 Wil o


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

[ Downloaded from isfj.ir on 2026-01-30 ]

L;....'Lufb%.u.“ C:La_‘Un.A Jfls:\ KX

Gy wivg 0ol lwdsil S w5 gyl S
syaz Sl Wl oo cnl g ailas ( Sogll acewgiglla
(6550 anlllas ;5 A5l Cupagen oS5k 43 035 0 S
9 gt Slosle ;0 (owgng (SOl (xS )
929 0N S 9> g odd ewyp ol Sebgiw b
Ol ol Wb cerdigianpgigel B9, b sl (nl)
Conl odd omd 5 Gige S 4S5 ;0 dj9e

.(Tokhmafshan and Tamjidi, 2004)
slas lew oS 4o (Y- - ) Peyghan 4 Shahsavani

Sebor &S0 ugng a5 W3S (e $Ke 9 (Ble (swgng
@ o gl ples )3 JoSSsS oide S8l 2 ogdle
slazmals (rae glocdl alex l alize slacdl
il el sl (rizran WS (oo e g3 g (sl
eor P Ve S BBy LShgls
St LSihgilen 5 lnoss da il Su5slgil s
odalie LB lacdl col slashe ;5 Siig S5 g 0251550
5 olegsS RS0 S L olyen ladinn (B9 rn o
el 6 lns o2l Bl e yo gla JsisSTy olov
Sla Sz 5 039, sla sk atun ;5 Sl (Ses

2S¢ oy Cowdry A 45 5l slaaa |51
=9y s len oS 4o (Y--A) Afsharnasab
Ol s o) (g )lony (olid o pgas )0 S
550 3 py0535T gl sloplasl g ol 4ulS a5 wiS e
] s Lol Loalail ) s e 05l mgg ol
0dxo 1039, ¢ J3S595 o esigm b isglid oliws
L dacomgan (e g A clalats E5lac w
aS 50 aSE yizmen (55 akiws il 0ué 5 uac
039, JWli gl sla sk 5 o ,SSLg5la (sla Jsho ¢ o9 29
56 oShgle sladshe ;5 5 WS oed e3gll 1) Sls
Syboes odalive (Jobo (59,3 slaSamiS I Dl
S L gl it oogll Daday baiuwgen Jy
dgsSly aday ol sladshe § 95500 0aiiSS 5 S5
oo o Solme B w3l 9 O8d 05 crge g 0t
oLt eogll (glacil S sSms,Se lalllae 5o oo
oanlive Mo slacdl den jo Jokuw Olyss a5 w0 o

Sladshe wigie adil Jole > aSsysba 55

aS Widged lgie (V- +Y) Tamjidi 4 Tokhmafshan
1Bl (Jobo 09,3 Sl FazS a5 aleplail i Faee
ol Jold owps )5 oaalive (3] )5 anies &S0 g g
5ol @le (o) 2 50 il sl 009 5510 039, 5 o0ine
97 (595w 5SS a5 (5 5lo (L i o]
ool jload 4 ablis )0 (pliwjes 5o G wdw
SelSEee 50 JsS5s5 5 eyl (oSSl g5l 039 codns
s SOl Ol Shsle gladshe o ladiges
S eobaas Sogdl sl sl Jsbo ;0,058 ,55 svnlie
O o s ol Sy b (Sogll glal aS ey g
el 50 pad 38, 9 lagnsleg S & 2lee (Sn
odgll slacdl wylds .ais S cuslive oy Cug, BB Jolw
S iy bools oy 095 Sl il e loogas 5
G pruge lo (FazS wagll o sl o Soll
Intranuclear eosinophilic Cowdry type-A
Llis & g0 4) e 45 00l 095945 iNClusion body
Siiles S 5l rds, aY S abewsar &5 ) ol (03
el 50wl 00gr Cugy BB wad oz 00,8 O mlye
Oezred - Cawl 00035 (5055 5 558 Dy g Al yo
@ (g 5 s o JUl axl) Bls 4l
oy ey o S e Sl 13 5 001y Spitan
oIS 5 4 Jolo s 455 5oty 55 atn sLid s
Odgy b Syge 4 (8L ablie )3 5 oad (amisl
o Sl oS o5 338 5 ol eien T st o
odds Sy slaatune o ol ol 4 K 50,8 1 K,
5 ol saalive BB 35 089, 5 JsSuisS 5 kgl Jsbo
@ @ 708 5l b SaaS oy Jal o lge el o
o Jshos 53 058 g0 (6o ity & e Buled o G,

el pseis kS
pr95e 5 pro9S] (g Boee ug g Ban slacdl,
el (5555 poainl 5 saigid sloplasl (D)
(Sle 095, wwame (s Gladl o ugny anl
OIS dan gdgile el (@SS alde (] SLgila
I L
sladshe (mons (Sige 485 K n lanllas
Adg odged 0dgll B sladiss 4 1, Cawgen

\YA


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

[ Downloaded from isfj.ir on 2026-01-30 ]

b Skl 5 oo S5l pluz! JiSas ol

(Rajendran et al., 1999) ol L3l
5% 0594 Spds aSJ (pwg g (S)low AL WM 51 (SO
Folo J3 plax! sanlie dagfee was  Soyll
paalil VsS5sS sladsl 5 Jibgil b Selibgnjol
J31s plaxl 0oyl Jgoro pué slagSs 1o Jilie ;o .ol
do il wane JsSssS JLbinl sladsbe jo Jolo
50 098 o0 oddlive (S Gl a4 WL g eeusly
53 il debes oST (qmg s Sl @Bl (g 3)lse
(Sl ad (Ll b 5 05 e palls J5S5sS poeliy
poebinl )3 Wl Cishe Hlad8 wpdes &S (cwg s 5 )ler
1S e Ciigie adsl Jolye ) slailas B oSS
Sbe 5 (AU (Jobo 21 plal (g lor 0 D 310
25 e S8L S Jgene jsb 4 dbe oS cwg g
plail ooyl saé padinh) Gaa slocdl plo 5 Sws
5 odi o cl oSl Glenss il wsuSsad
Slge 3| Slaaz 55 oo oomlive (loaiy B sl sl
Siad Bl iy glalas s Glanl JISal b Lbgsl
SISl 8o 392 (sglad plail (49,0 g abae b (Jwgs 2
Seher &S0 gy ng Silem 5l (SBU Slaexd (nl 330
S9rS C9Sus s (o2 D9 Ol ) (Sl
ol A sl vemg izl cpl 9g9ed s (TEM)
sl o0glT gl Jshos plagdl ol SLidgsly slo sl
Cowdry- S.Ligsssil Jsbo J515 sl 525 (53
25 5 Jukil aen 8l 0 js89ar Wil oo type A
S 50 ol ogd ssmlive golad plasl 5 JsSioS St
BB PR A P WAL Olgie odiug gl 45 ol
aS Cowl g8 0 Jas 0gz g adlan] jo  olion slalad
adl adsl Jole o el A g5 Jskes J51s sl
(Lightner, oss o cdl auhw a0 wgpy 5 low

.1996)
bedl g b sk 5l (ol glgil )0 2255 Joe b s 225
— 29S| lacdboshu as) ey pg i e LS |,
S8 el ppanl wiea S8l (S 035)) (05095
(Felegel, 2006) oS o 0091 551, (T 00 g camni>

V4

9 S B> b 45 s (B9 ed )l ules
sladsho (al )3 (s Wi oo Gileg S (St 4Bl
Cowdry _Lsgs el slatws J3ls slo Sausms ooyl
Shdail Sl laoay a5 25000 0l i pin, type A
S abwgas oad @STie gla SaiS 5 Al e oy
Jolie 55 3,5 o Tz s (yileg S 5l Blas asb
Slad ol s slid eS8 oe 5l L Cishe (gom
e 55 09 0 aBral 02,0 Blad @by g L 4
e Jsho ol b e Stre Jshes o 55 L e
Sgb g0 8L ablis ;o JB slalad sl 4 s g

(Afsharnasab, 2008)
ols s (v--1) Barzegardoolatabadi 4 Jalali

b GaiS By 9 (hyen Sl Cape
sadl ple 5 wild o oSl Al pals ol il
S99y 04 bl?u‘ ‘_QLQW?) ‘) )9.,a.m U"‘ ‘_g‘).a WL.A

Diles,S S8 il il g uST g5 gllaw Jlo o
Sl s (1 Pete 45 Aiaiaee (VAAA) Lightner 4 Bell
slice b slocsl jo s asd g len jo ool |
oo S sla S8 L oolren p,0950 5 00951
2 aS glacsl audl o slal Sldgil b Slégn o5l
il Jolss 9pS o S8 gy 9590 (olid o]
Ao (0 aS ol lid b pw) p aiis (ODlae g ol
9725 Solost 3l (B Dlydd (0 ey 50 (sladisT
Sol> py0950 g 0,095 slice b glacdl jo anbw aSU
5 il il Jald 5,0 ol o nge 2dss
Sl o Sluls Ginge 5 oo Tedg; (peiny Ceend
b sl s 855550 ol (gemliis Jolss il
Ll "o Johos aitae J31o sl FoumS LSiS g dlus
2 el plo 5 ool glaats) ;o laciuwgen gaxs
i Sshie Bl 5 patia sl dyimn
S S35 lon )3 039 09351 VoS35S Y (Sar

! Foregut
2 Inclusion body


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

[ Downloaded from isfj.ir on 2026-01-30 ]

L;....'Lufb%.u.“ C:La_‘Un.A Jfls:\ KX

Slysd (nipte 95 Sebor oS pus g Soler o
b Seldsnsgl Jobo Job sl FaaS L oolyen
Ot Seond ol Jolt 25,5 oo S8 wyp 3590
.(Bell and Lightner, 1988) s

CAEEV IPIINCK JICI SRR RNy
L bl 53 ks o) (g5 (5 lowt 5 (o3 e
ol (p Spge S9d oo Lol 3950 g 0,093 eliia
Lol 039, i Coomd g Lol Cdb rJeld 50
Oml5s ol il 2l o (28l Sl Gy e
odily auils 4 b oolyen o Jobo atwn 3555 00 o>
JSES g dd Gad AT A5y wileg, S o
) L(bd,‘,,mw o] | Lg‘d.l“m J}L} (.SLQQ;W
oasie o B9 3y (0 sl ple il sladlY
VSEsS A (Sazp Giitde Sebee Sdb
plocrl hSas Jols apb aST (g)lor 5o 039, p 0555
ool Seldgll b Shdsnsgl Gl sl S
(Rajendran et al., 1999)

S a8 ssg g Cisie (V0 + V) o], Sen g ROAriguez
2 kSl b g lid sl ST L (ally 6550
slo Jokw a5 0Bl ;o g Wo)S (wyp 1) 590151 H9aS
515 b ol pon aan (g5 d ()5 ug g 4 034l
s Sekdgil U Sldgn sl Jobe JSlo plu]
JsS595 poakinl ¢ JoS3sS poalinl bowe (05 10 slacily
wgll gla sl j5a> » odle (sglid pluil ;o i
S S Sehee oalie 55 65,8 Jske U plud
e il ) shs aST g o5 s 008l Jolos g o3 l50
il USE g8,8 gl she s 5 9gi ai ounlis
il ansls 0935 28l ol o Wil o T(LOS) (sausga

1 Cowdry A inclusion body
2 lymphoid organ spheroids (LOS)

L sws g O Cisae cals a5 ol ools ylias clagdos

(Lightner, 1996) s s LL3,l g5 8L Juo
oS s s i sbom 0575 (1449) ol Sem o Durand
5 pyoeST lice b slocdl cu s b 5l ) awde

(ohleS Ay by (JeSeS psilingl wiles 653550
4y plil o 45 pl b Wigd o0 S50 Lo sk sladis ()]
Wsged lsie S s | Jobo plad ds S5 Sy &0
S Cighae ol oo adal, (VA3A) o Kea 4 Sudha
obas T aisls las 1) (gl @dle g ais 4T g
Sdle ged (e (o o A hle KOy i a5 sl
g ng Sighe Ol Gy 03 b dds &SJ (g le 5 (L
st b b codle a5 Jlo s ol o] jan dis aSd
el 30 U Jawgio Coghae 4y bogs e jg0e dudw

cil g b Jows a5 wols olis (143A) ), 5es 5 Kou
S g ol> iy Djgee 4 S aS) oy g 6 )lerm €489
Stod Spi aS) g g (S Sighe Bad 5 J9SUge
3,05 925 (6 xS i

L 39555 ksl et 355 e b laJsks I (and
9 Ldyle e elgil p aphes aST g pg SIS IS
(Gholamhoseiniet al., 2013) sl aieds;,l laesl
@JULMJJ u.‘BL) R o (\QQA) u\)&m 9 MOhan
Silew o &5 sSoanl 5 G909ise (25590 lagSes
a0 VY Jlo S e leg o s aSd 50,5
sl J2s gl Faous o5 wols jlis wisgs oud
pdle 45 (ologSis )3 whu aST (qwg g Cdghe and
cogae’ 1) o] g ol ess wisls o Lis 1) 8,5y (65 lows
a5 W8, akie eized Ll il MailEge
yatte S5)yp 905 (cemdgian JEIS Gla SaumiS
Sladgs 8L g solasd plail 139,55 s (gl slaigac
AP LI owéﬁwﬁwafaﬂooﬁ.ﬂ (_nggi..o
.o)lo 43[550 wg.ﬂ.c u_i» 395 JL@?‘ >


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

[ Downloaded from isfj.ir on 2026-01-30 ]

WNdged attive Jid )b 4 6K i slacdl

Sgla o ()

e ladigas Lol Sl la il alid o] Slals
U5l bz 30 B sls Jsho ot alisSTy alex
slasws iol38l g atwn J1s ;o Cowdry A g4 51 Jslos
U515 Jsho 315 pluzl U olyen R 4 Fisla sl
59998 gl o slad o a5 SGldsil o 5l At
Seldgil Jobo S5 sl pioran 05 oo cdmlie
F S50 3500 033 il slaghes 42 s

SrgSae (o Sb gl Cl 40 JoieSTy il 3l Y IS
(H&E, x1000) (& ,(5x) WSSV g 49 43 0591
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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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WSSW infected shrimps (H&E, X1000)
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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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