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A B S T R A C T 

Recently mass mortalities of penaeid prawns have been reported worldwide in 
the culture ponds due to the occurrence of White Spot Disease (WSD). Eventhough, 
several tissues of ectodermal and mesodermal origin have been confirmed to be 
the target organs for white spot baculovirus, not much importance has been given 
so far to the compound eyes of penaeid prawns affected with WSD. Histopatho-
logical and ultrastructural studies were conducted in the compound eye of 
Penaeus indicus H. Milne Edwards, affected with WSD. Eosinophilic to 
basophilic intranuclear inclusion bodies were observed in the narrow region of 
the retinular cell nuclei in the dioptic portion of the ommatidia. Electron 
microscopic examination of the compound eye revealed the presence of rod-
shaped, enveloped, non-occluded virions and viral particles in the affected nuclei 
of retinular cells. 

Introduction 

White Spot Syndrome Baculovirus 
(WSBV) is a recently discovered group of 
crustacean viruses (Lightner, 1996; Nunan 
and Lightner, 1997). They can result in 
nearly 100% mortality within 4 to 6 days, 
because of their high pathogenicity. The 
rapid onset, lethality, extreme virulence 
and wide host range of WSBV are 
remarkable (Chou et al., 1995, 1998; 
Chang etal., 1996; Lo etal., 1997). WSBV 
has been reported to infect many penaeid 
species and other arthropods (Lo et al., 
1996b; Momoyama et al., 1997; Wang et 
al., 1997;Kasornchandraetal., 1998). The 
disease is characterized by the presence of 

white spots on the exoskeleton (Chou etal., 
1995; Wang etal., 1995; Lightner 1996). 
H i s to -pa tho log ica l s t u d i e s h a v e 
demonstrated t ha t WSBV targeted 
v a r i o u s t i s sue s of ec tode rma l and 
mesodermal origin (Momoyama et al., 
1994; Chou etal., 1995; Wangef al., 1995; 
Chang et al., 1996; Durand et al., 1997; 
Loetal., 1997; LoandKou, 1998). WSBV 
infect ions a re c h a r a c t e r i z e d by 
hypertrophied nuclei with prominent 
intranuclear eosinophilic to basophilic 
inclusion bodies in the cells of cuticular 
epidermis (hypodermis) of the appendages 
such as pleopods and pereiopods, eyestalk, 
general body, subcuticular epithelium of 
foregut and hindgut, epithelial cells of 
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gills, various connective tissues, antennal 
gland, lymphoidal organ, hematopoietic 
t issues, gonads, nervous t issues, 
hemocytes, heart muscles, striated 
muscles and in a variety of other cell types 
(Momoyama et al., 1994, 1997; 
WongteerasupayaeJaZ., 1995; Durandei 
al., 1997; Wang et al., 1997; 
Kasornchandra et al., 1998; Lightner et 
al, 1998; Nunan et al., 1998). 
Ultrastructural studies conducted in 
these tissues by the above authors and 
others such as, Nakano et al. 
(1994),Takahashi et al. (1994) and Lo et 
al. (1996 a) also confirmed the presence 
of rod-shaped, enveloped and non-occluded 
baculovirus. The present study describes 
the occurrence of WSBV, histopathological 
and ul trastructural changes in the 
compound eye of Penaeus indicus affected 
with WSD, on which no detailed study has 
been conducted. 

Materials and methods 

Live specimens of Penaeus indicus, 
85 to 110 mm in length, affected with 
WSD were collected from the prawn culture 
ponds at Cochin and their compound eyes 
were processed for histopathological and 
ultrastructural studies. For histopathology, 
the material was fixed in Davidson's 
fixative, processed, embedded, sectioned 
(thickness 5-6um) stained with 
haematoxylin and eosin according to the 
procedure outlined by Bell and Lightner 
(1988). The tissues were examined for 
histomorphological changes. 

For transmission electron microscopic 
studies, compound eyes of live, WSD 
affected P. indicus were diced in 4%, 
buffered gluteraldehyde and post fixed in 
1% osmium tetroxide. Fixed tissues were 
processed and embedded in Spurr's resin 
(Spurr, 1969). Ultrathin sections were cut 
with anultratomeofmodelLeicaUltracut 
R, stained with uranyl acetate and lead 
citrate (Reynolds, 1963). The sections 
were examined using a transmission 

electron microscope (Hitachi H-600) at 
50KV. 

Results and discussion 

P. indicus specimens, affected with 
White Spot Disease exhibited symptoms, 
such as small, obscure white spots of 0.1 
to 3 mm size on the inner surface of the 
cuticle, especially in the cephalothoracic 
region, fifth and sixth abdominal 
segments. Areddish to pinkish colouration 
of the cephalothoracic region was the 
initial symptom and the infected prawns 
stopped feeding and moved to the edges of 
the ponds, became sluggish, lethargic and 
showed no escape reactions. In almost all 
of them, a part of the antennae was lost 
and their eyes became pale, loosing the 
natural glow. Similar symptoms were 
reported in P. monodon and P. japonicus 
by WongteerasupayaetaZ. (1995), Durand 
et al. (1997), Lo and Kou (1998) and 
Takahashi etal., (1998). 

Light microscopic observations of 
L.S. of the compound eye from healthy 
P. indicus revealed the ommatidium to be 
composed of two regions, the peripheral 
dioptic portion and the innermost 
ganglionic region. A major part of the 
dioptic region of the ommatidia is 
composed of crystalline tracts, which 
formed the distal lightly staining area, 
seen below the crystalline cone region as 
seen in Fig.l.A narrow layer of retinular 
cell nuclei could be observed lying in close 
contact with the crystalline tracts. The 
nuclei of retinular cells lie distal to the 
cell bodies and are concentrated in this 
narrow layer. In the nuclei of the retinular 
cells, nucleolus and nuclear membrane 
are very clearly distinguished as in a typical 
cell (Fig. 1). Abasement membrane divide 
the dioptic portion of the ommatidium from 
the inner ganglionic region. Below this 
basement membrane is the fasciculated 
zone, which contain primary optic nerve 
fibres. Similar histological details are given 
by Bell and Lightner (1988) for the normal 
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compound eye of penacid prawns. 
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the hypertrophies! nuclei of the retinular 
cells in the dioptre region of the ommatidia. 
Wongteerasupaya el al. (1995), Bmamlet 
al (1997), Wang et al. (1997), Takahashi 
et al. (1998) and Rajendran et al. (1999) 
also reported such inclusion bodies in the 

gill epithelium, cuticular epidermis, 
s tomach, haemocytes, hematopoie t ic 
t i s sues , lymphoid organ, connective 
t i s s u e s , musc le s a n d n e r v e s of P. 
monodon, P.vannamei, P. stylirostris, 
Pjaponicus and Metapenaeus ensis affected 
with WSD. So far no work has been 
reported on the occuixen.ee of WSBV in the 
compound eyes of penaeid prawn except 
the histopatliological and PCR observations 
made by Chang et al. (1998), Lo et al. 
(1997) and Lo and Kou (1998) in the 
cuticular epidermis of the eyestalks of 
P. monodon. 

The present investigation showed that 
both the nucleolus and the nuclear 
membrane of the affected nuclei were 
•'.Hiplrli'ls fin ..ociated (Fig, 2). In some 
h\ perl r-iphicd nuc le i , chromatin 
ni nr.;ii.th.iu v\ as clear and the marginated 
,'M>im.<ii(« ••'.<'- : een as a ring like dark 
; w i -it-Htnd (do nucleus. In the early 
:,i.!;',••;. <•! iid.Ttion, small, eosinophilic 
i i.-hi;,inn h)dii';. could be observed in the 
I., JH'I ti-ujilm-d 11 uclei and a clear zone was 
i.rc,.< ,n m be! wi-en the inclusion body and 
iii" iu;u';',iijiii<-(l chromatin. In the 
,M! .tun .I ;JJ<;I%; of infection., the inclusion 
ii.i.'iy in ,u';ui,f highlybasophilic,occupying 
'• i i. •. 'i; I, t' • 111 i.-lci i; and the transparent zone 
-.'.''l),.io' '.*, ,c no longer present Similar 
obse rva t i ons were m a d e by 
Vr<-i, '!(•( I.I ,i,i.paya et al. (1995) in the 
* pitlo lt,.i (oils of gills of P. monodon 
H.ii i. tl -till Systemic Ectodermal and 
a.- .«.|.-ni«,»l Baculovirus (SEMBV). 
>' n ,i,\\ el <il (1998) opined that nuclear 
!., p.'i i" r>»|4i> of the infected cells is due to 
ih» <(<•«. cl»ij/inent and accumulation of 
-nit >iii«' l< ,ir virions. The size of the 
t. [<-. i i. 111,; .I-rtrophied nuclei ranged from 
5 to 14ft in diameter. Wang et al. (1997b) 
reported a size range of 10 to 15fi for the 
infected nuclei of cuticular epidermis in P. 
monodon and P. japonicus. A few cells in 
the fasciculated zone and the innermost 
ganglionic region also exhibited signs of 
WSD. But the maximum concentration of 
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