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MASS MORTALITIES IN HATTCHERY-REARED SEA BASS (Lates
calcarifer) LARVAE ASSOCIATED WITH THE PRESENCE IN THE
BRAIN AND RETINA OF VIRUS-LIKE PARTICLES

By Renaurt, T.%, HAFENER, Pu.* BaupiNn Laurencin, F*¥ BreuiL, G.*** anp Bonami, J R %%

Introduction

Since 1986, an unknown disease caus-
ing high mortalities appeared in Ifremer’s
Pacific Oceanological Center (Tahiti)
nursery of sea bass (Lates calcarifer).
opathology of lesions involving both cen-
tral nervous system (CNS) and eye reti-
na, and the tuation exists in South-East
Asian countries (Indonesia, Philippines,
Malaysia and Singapore), and in nor-
thern Australia.

This paper describes the histmorphol-
ogy of a new fish virus, which is believed
to be the aetiological agent of high mor-
talities among sea bass larvae.

Materials and methods.

Animals

Affected fish were sampled from five
successive lots of larvae reared at the
Center from February 1989 to February
1990. Samples were taken daily from day
8 to day 40 after hatching and were pro-
cessed for histology or stored at -80°C
for virus purification.

Light and electron microscopy

The affected live larvae were fixed in
toto in Holland Bouin fluid, embedded
in paraffin and the 4 and methyl green -
pyronin staining, fluorescence examina-
tion after acridine orange binding tech-
nique.

For electron microscopy, the larvae
were fixed in 2.5 % glutaraldehyde in So-
erensen buffer and post-fixed in 1 % os-
mium tetroxide in Palade buffer. Ultrath-
in scctions of the epon embedded speci-
mens were contrasted according to Rey-
nolds (1963) and examined in a Hitachi
HU11B electron microscope operating at
75 Kv.

Virus suspensions were negatively
stained with 2 % phosphotungstic acid
(PTA), pH 7.0.

Virus extraction and purification

Frozen larvae were homogenized in
standard PBS buffer using a glass tissue
blender. After two clarifications (1,000 g
for 10 min. followed by 18,000 g for 30
min.), the final supernatant was filtered
on a Celite bed and pelleted at 150,000
g for 2 hrs on a Beckman L7-55 ultrac-
entrifuge. Pellets were resuspended in
PBS and 3 times extracted with freon
113 (1,1,2-trichloro  1,2,2-trifluoroe-
thane) before being re-pelleted at
150,000 g for 2 hrs.

The final® pellet was resuspended in
PBS and layered onto a 20-40 % (w/w)
sucrose gradient and centrifuged at
150,000 g for 2.30 hrs. One ml fractions
were recovered from the gradient using a
Biichler autodensiflow equipped with a
UV absorbance monitor (ISCO UA 5)
recording the optical density at 254 nm
wavelength. Bands were diluted in PBS
and pelleted at 200,000 g for 2 hrs in a
Beckman SW 40.1 rotor. These pellets
and the sucrose gradient pellet too, were
layered on a 30-40 % (w/w) CsCl gra-
dient in PBS and isopicnically centri-
fuged (220,000 g for 15 hrs) in a SW
40.1 rotor. Finally, bands obtained were
diluted in PBS and pelleted at 285,000 g
for 1.30 hr.

Results
Clinical signs

The main symptoms of the disease are
“bleaching” of the 10 - 15 day old larvae,
abnormal behaviour, loss of equilibrium
and disoriented swimming near the sur-
face. Subsequently, affected fish sink 10
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paric of the brain (mainly optic tectum,
celel‘ae}]um, tegimentum, vagal lobes, me-
dullz oblongata and splnal cord). This
abnormality consisted of enlarged baso-
philic cells with very basophilic round-
sheped inclusion bodies and cytoplasmic
vacuclation (Fig. 7). The vacucles wert
ofter very cuiensive end the destroction
of the affected cclis ccinplete. ‘The resuli-
ing luss of newrsl substance gave a spon-
sufol 0y appearance to the tssue (Yspon-
giosiz™). 1!1@ ctina itsell digplayed the
spongiotic aspect and the cells containing
inclusion-bodics (Fig. 2). The lesions
were limited to tlie nueronal layers. In all
cases, the inflarmmatory responsc was
very discretce. The cerebellurmi, the optic
tectum and the retina appeated (o be the
primary sites of the leqlo,m

These hisiopathological changes were
visible in 10 to 20-22 day old larvae.
The extent of the lesions varied consid-
erably from fish to fish, although the
“spongiosis” appeared 1o be more exten-
sive as the larvae were aifected younger.
35 day old larvae showed the same le-
sions, but only in the cerebellum.

All the other orpans examined by light
microscopy, namely gills, heart, digestive
system, liver, exocrine pancreas, kidney,
spleen, skin and skeletal muscles showed
1o conspicuoas Iesions (I4g. 3).

The inclusions present in affected tis-
sues were Pealeen negetive wnd stained
red wiith pyronin m Othy‘ grecii. This co-~
loration disappeared alier enzymatic di-
gestion with ribonucleasc. Observation
after acridine orange staining showed a
red [lnorescenice of the mchmons reveal-
ing the presence of RNA.

Flectron microscopy

Electron microscopy showed the pres-
ence of round-shaped csmiop hilic inelu-
ston-bodies in the eytoplasm ol degene-
rating cells from the brain and retina
(Fig. -1). The inelusion bodies appeared
to be hmited by o unit-ipembirane and

£ ssell
(iromuhedral)  por
sotactimes shower
arranvenent and o S
wits, he particics were ofcn free i ihe
cytoplasm of affecied cells.
Virus isolation and purification

In the sucrose gradient, two bz
were evident containing particles  (Fell
and emply particles) and some iu‘m,l}a‘
]fxpm structures with @ diameter
ical 1o the viral pariiclog but the neje
v of the material wes found in the pel
, assoclated Wllh the cell debri,
gradicnt, purifica foli
and cinply virus ],La teles chowed a typical
icosahedral shape with a diameter of 25
nm. Small projections weare often visible at
the edges of isolated pariicles (Fig. 5).
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Disciussion

The existence of virus affecting the
CNS and the retina of hatchery reaved
sea bass is demonstrated in the present
study. This virus seems 1o be intrinsically
neurotropic. In fact, there is no cvident
tissue lesions in other organs. Because if
the viral distribution, the association of
the clinical and histological signs and the
absence of other specxﬁc tissue lesions, a
viral aetiology of the mass mortalities
among sea bass fry is suspected. There is
very little information or the cxistence of
neurotropic fish viruses (Wolf, 1984;
Dorson er al, 1984). 1o “(Hition the
present virus affecting the CNS and the
retina of sea bass has & very small sive,
and is one of the smallest fishy viruses i¢
corded. Recently, the cxistence of small
viruses  affecting the CNS of diffcrent
marine fish was demonsirated (Bellance
Gallet de Saint-Aurin, 1988; Glazcbhrook,
1990; Yoshikoshi Inoue, 1990). In all
these cases, the symptomatology and the
virus morphology are very similay.

The virus found in the present work 1.
tentatively identified as o member of ti
fdlﬂll\/ Picornaviridar bused on its ability

o replicate in the cytoplasm, the pres-
cence ol a unit-membrone. bty size (25
) and RNA content (Targe Feulgen ne-
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gative ano RINA  pesitive  inclusions

formed euntirely by virions). [urther in-

vestigations on viral properties are neces-

sary 1o classify the virus more precisely.
This virus scems to be very virulent

and  causes high losses. Extensive re-
scarch in virology and Inmunoclogy 1s

neceded 1o find a long term solution (o
this problen.

Sununary

Since 1986 high mortalilty of hatchery-reared
sea bass (lLates calcarifer) larvae appeared in
Hremer’s Pacific Oceanological Center (Tahili).
Light and electron microscopy show vacuolation
and cells with cytoplasmic inclusion bodies in the
brain, spinal cord and retina. Numerous non -enve-
loped particles identified as viral units. icosahedral
in morphology and measuring about 25 nm in di-
ameter were [ound in the cytoplasni of the degene-
rating cells. The brain and the retina degencration
seem to be the cause of the high mortalities of
hatchery-reared sca bass larvae.
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Fig. 4. Electron micrograph showing the presence of inculsion bodies within the cytoplasm of a nervous cell:
paracrystalline arrays of virions (P). (Bar = 0.1 u).




Fig. 5. Electron micrograph of negatively stained (PTA) purificd virions.
(Bar= 0.1 p).



