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

By RENAULT, T.*, HAFFNER, PH.*, BAUDIN LAURENCIN, F.**, BREUIL, G.*** AND BONAMI, J.R.**** 

Introduction 
Since 1986, an unknown discase caus­

ing high mortalities appeared in Ifremer's 
Pacific OceanologicaI Center (Tahiti) 
nursery of sea bass (Lates calcarifer). 
opathology of lesions involving both cen­
traI nervous system (CNS) and eye reti­
na, and the tuation exists in South-East 
Asian countries (Indonesia, Philippines, 
Malaysia and Singapore), and in nor­
them 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. 

AnimaIs 
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 -80D C 
for virus purification. 

1ight and electron microscopy 
The affcctcd live larvae were fixed in 

toto in Holland Bouin fluid, embedded 
in paraffin and the 4 and methyl green ­
pyronin staining, fluorescence examina­
tian 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 tetroxidc in Palade buffer. Ultrath­
in scctions of thc cpon cmbcddcd speci­
mens were contrastcd according to Rey­
nolds (1963) and examinec1 in a Hitachi 
HU lIB electron microscope operating at 
75 Kv. 

Virus suspensions were ncgatively 
stained with 2 'ID phosphotungstic acid 
(PTA), pH 7.0. 

Vüus 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 L 7-55 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 
Büchler 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 pcllet too, were 
layered on a 30-40 % (w/w) CsCI gra­
dient in PBS and isopicnicaily centri­
fuged (220,000 g for 15 lm) in a SW 
40.1 rotor. Finally, bands obtained were 
diluted in PBS and pelleted at 285,000 g 
for 1.30 hl'. 

Results 
Clinical signs 

The main symptoms of thc disease are 
"bleaching" of the 10 - 15 day old larvae, 
abnormal behaviou r, loss of equilibrium 
and disoriented swimming near the sur­
face. Subsequently, affected fish sink to 
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p;:lri~ ('f 111(: Im,'ü (lm,l:Jly (:1)1)(" t(',::1UIL, 
cerebdJum, tcglllcntum, vaga1 lobes, rne­
dulla oblongata and spinal cord). This 
abncrmality cOilsisted of en]<1rged baso­
philie cells \vitb very basopJJilic rollnd­
~;b"lX'(; incln:ioD bodie~: and cy(opJ[),Cmic 
vacucJ::tio]l (Fil'. J). Tbe va('!}()1e~; were 
ofter very cne:J~'ive ::j,rj the c:cstructioJ1 
of the ,lfic:cted ceJ1s cOlnpletc.J1lc ;'csull­
ing J():;~; of neu]';.;; subsUmee g~:\IC: (J S])011­

f'ifOJ'j]] appc,lrmlCc to the tio:':Jl':: Cspon­
giosis"). The l ,:;t)n3 itself dj}:playec! the 
spongiotie aspect anà the cclls eontaininf, 
inclusion-bodies (Fig. 2). The lesions 
\Vere limiLed to the nucronal layers. ln ail 
ca';es, the illfJarnmatory responsc was 
very diserete. The ccrebellum, the optic 

cteetHm and Ihe nlina appean c.1 10 be the 
plimary site; of the lesions. 

Thc,w hislopathological changes \Vere 
visible in 10 to 20-22 day olcl larvae. 
The cxlcnl of th( lesiol1s varicd consid­
crably from fisil 10 fisb, (d~hough the 
"spongiosis" ap]Jc(lrecl to be more exten­
sive as the larvae \Vere a1feetcd younger. 
3:' day ole! larvae showed the sallIe le­
sions, but only in the cerebellum. 

AIJ the other Oli',ans cxamincd by light 
mieroscopy, nmnely gills, heart, digestive 
syslem, liver, exocrine panere<ls, lcidney, 
spleen, skin and skeleta] muscles showed 
no conspiclIClllS ksi ons (Fig. 3). 

1'111' inclll:;i(Jn:~ presellt in afrecte(i tis­
snes wt'ri:' F,ul[',cn mT/live ~tncl stainccl 
red wiih pyrunill Irlethyl grecJJ. This co­
]"raliun disa] T"'?ll~d "ficr cnzyrnaLic di­
gestion witll rihunudcase. Oh~;ervMion 

alter acricline orémge slaining shO\ved a 
rcd nuorescclicP of the inclusions revcal­
ing the presencc uf I.zNA. 
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ElecLron lllicru:;copy sho\ve(1 the pres­
cnce "r rolllillsh::pcd o<;miophilie inc\u­
s1o\)-hndies in Lhe CYIUJ'laSI1l of clegcne­
r,l1ing cel!s from [he hr<lill and rctina 
(Fig..1). Th,~ inl'insion huC\ics appc'arecl 
(0 hc limilc(! hv ;1 ullil··JI)cml,j':1Iw ancl 

'1)1(-(, '-/llli ;;,l-;~d} (> (1 ;1 j 

(i(:():;~;iJcdr,;I) p,rLidc~;. 'j'hl :;1 
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ll~-j1tS. '!'llc ]Jarticlcs \vere olten rrc(~ ];1 ihe 
eytoplasm of affected eclls. 
Virus isolation and purification 
'--l~;-- lh~ -s~'~rosc gracli~-;:;;l~-l\Vo b;Ui 1:' 

\Vere l'vident ccmtainin0" 
L) J

n<iliÎcks (t,]] 
;md é'mply ]")artidc';) <,nÔ :;,)jlIC lU1.:U];(· 

shapc:(i ~;tnlCturc,; will] " di,1iJ1 f:'ler il).;::';·' 

jc~J 'l'_, the viral l'''' iir·]:·::.; bUf the J;",:jClj 

ity oi tbe rnRterial \\,~·:.s lnuu() in the pe1· 
lei.. associatccl with the ('el 1dchi. 

AÙI~l thl;: CsO f~p1(ljl:nt, pmificc! fuli 
and cmpty ·"üus lXû'li cJ es. showed a Ijpical 
icosaJledraJ shape \Vith a diameter of y, 
mn. Small projections \Vele often visible al 
tbe ec\ges of isolatecl particles (Fig. 5). 

Discussion 
The existence or VlrtlS affecting the 

CNS and the retiml of k1te11c1'Y !'l"tj'cd 
ses bass is demonslrated in t!Je plc::cnt 
stlidy, This virus seems to be intrinsieally 
neurotroriiç. In fad, therc is no evicielJt 
tissue lesiom in oLher urgans. Beeélusc if 
the viral distribution, the associalion of 
the dinieal and histologieal sip,ns and t!Je 
absence of other specifie: Lissue lesiom:, ,] 
viral aetiology of the mass 1l10rtalities 
among sea bass fry is suspected. Thele is 
very liUle inform"Lion or~ the existence of 
ne\~rotropic fish viruse:: (Wolf, ]l)8L1; 
Dorson cf o/., ]SJ84). J:; 'ldditiOIJ, Ihe 
present vints affccting 1lv CI''')S and 1l1C' 
rctiml of sea bass II":; ,; Vl.!')' sm"lJ 
and is Olle ui' Ihe sln:!IL:,Î ilS]l viru:·:l's Jc 
corlie(!. Recently, the cxisten.:t' of "m;dl 
villlsc; affecting the CNS of dilfcrl'lJ\ 
mmine fish was dcmonsirated (BeJI~\Ilc(, 

(Jallet de Sainl-Amin, F)~)8: Cîlazebrool(, 
] 990; Yoshikoshi Jnoue, ] 9~)O). Jn "Il 
these cases, the symptolJJ<lloJogy ancl the 
virus morphoJogy arc very similar. 

The virus round in 1h,' l'l'l'sent \vOlk i;., 
lenlalive:!y ickIJlifil'cl ,l': i\ 111l'lllllL'i (Ji lill 
family Picomavirida,> lJ~lslO(] ()JI ilé, alJilily 
to replie~lIc in the cytoplaslll. the pn'é,­
l'nel' ur ~l ll!lit··mernbr;:il,', il>: si;:l: ri:, 
!lm) and RNA cunle'lll (hrge hul['C'll I;,'­



galive ~UICI ]<NA po:;ilive inclusiolis 
forllled cnlirely by virions). rurther in­
vestigations on viral properties are neces­
sary 10 classify lhe virus more prccisely. 

This virus scems to bc ',IfTV virulcnl 
~lJ1d cnlSCS high ]m:ses. Exlc"nsiYt~ re·· 
scarel! in YiroJogy and imrJ1lUlology IS 
necdeei lu find ~1 lom' leml sullltiun 10 
this problclIl. ~ 
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5ince - ] 1)8(; high Illortalily of hatchcry-rearecl 
sea bass (l,lites calcariler) larvac appemed in 
Ifremer's Pacifie Oceallological ('èlller (Tahili), 
Llght and electron microscopy show v~lcuo\alion 

and cells with cytoplasmic inclusioll boclié's in the 
hrain, spinal cord and fèlÎllil. NUlllCrCHl,l; llon -enVL'­

loped l'articles identified as viral unit.,. icosahedral 
in morpho\ogy and measuring about 2 S nm in di· 
ameler Wé'IT round ill the l'ytopiasnl ,,1' the clegene­
ratll1g cells. -, he brain and the rrtili:1 <icf'é'llc'ratioll 
scem to be the cause 01 the high \l1o~talities of 
hatehery-reared sea bass larvae. 
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Fig. 2. Ligh1 microgr<1ph of" sagittal section of a 12 da)' old larva: extensive vacuoJation (V) in th' l'YC Il,tina. 
Toluidine blue. 
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hg. 4. Electron mierograph showing the presence of inculsion bodies within the cytoplasm of a nervous œil: 
paraerystalline arrays of virions (P). (Bar = O.] pl. 
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Fig. 5. Electron l1licrograph of negarivdy stained (PTA) purificd virions. 
(Bar = O. l pl. 


