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Abstract
This paper describes the repeated isolation of virus-like particles from koi suffering gill necrosis.
The characteristic cytopathic effects on cell culture and electron microscopy observations are

presented.

Since 1998, significant mortalities have been
observed in koi (Cyprinus carpio) produced in
or imported into the European Union (EU)
from other countries. This problem has been
reported in Belgium but also in England, Ger-
many and South Africa (Hudson E., Schlotfeld
H., Huchzermeyer D., personnal communi-
cations), and was briefly discussed during the
Second Annual Meeting of EU National Ref-
erence Laboratories for Fish Disease (Olesen
et al., 1998). The fish become lethargic, swim
close to the surface, gather at the water inlet
and exhibit respiratory distress. They often
exhibit skin and gills mucus overproduction.
Some fish later lose their cutaneous mucus
and develop a rough skin. The final and spe-
cific symptom is gill necrosis, with the sever-
ity of the necrosis being variable from fish to
fish. The determination of different water
quality parameters (pH, hardness, oxygen
content, total gaz saturation, ammonia and
nitrite concentrations) allowed us to exclude
these as a cause of the disease. Oxygen and
pH were determined with VTW meters; hard-

ness, ammonia and nitrite were determined
with VTW photometer. Total dissolved gas
pressure was determined with a Weiss
saturometer.

Parasitic investigations on skin, gills, gut and
gall bladder were negative. Various bacteria
(Aeromonas sp., Citrobacter sp., Pseudomonas sp.,
Micrococcus sp.) were isolated from the
necrotic gill tissue on Tryptone Soya Agar
(Oxoid) and blood agar. Antibiotic therapies
(per os, by injection or by bath) were given in
accordance with the antibiotic sensitivity tests
but proved unsuccessful.

Gills and combined spleen and kidney sam-
ples were taken from clinically infected fish.
The two types of tissue samples were proc-
essed as described in the Commission Deci-
sion (96/240/EC) and inoculated on epithe-
lioma papulosum cyprini (EPC) cell cultures
(Fijan et al., 1983). The cytopathic effects (CPE)
of the first isolate (D 54/98) appeared after
one month incubation at 14°C.

For the other isolates (D 4/99, 11/99, 30/99
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& 49/99), the CPE appeared after two to three
weeks incubation at 21°C. The CPE appeared
on the cells inoculated with gill samples and
was similar for the five different isolates. To
date no CPE has been observed in cells inocu-
lated with spleen and kidney samples. CPE
was typically characterized by the formation
of a syncytium resulting from the focal loss
of individual cell outlines. This was followed
by the peripheral retraction of the syncytial
plaque leading to the formation of vesicles of
various sizes floating in the cell culture me-
dium. The CPE was observed at 14, 21 and
28°C, however the optimal temperature ap-
peared to be 21°C. Fathead minnow cells
(FHM; Gravell and Malsberger, 1965), but not
rainbow trout gonad (RTG2; Wolf and
Quimby, 1962) were also found to be suscep-
tible to this virus. Treatment of infected su-
pernatant for 1 hr with 10 % chloroform pre-
vented the development of the CPE in EPC
and FHM cell lines. The virus particle titres
obtained in EPC culture were low and reached
104,6 TCID50/ml.

Infected cells were examined by electron
microscopy. Numerous electron dense zones

and buddings appear at the surface of the in-
fected EPC (Fig.1) and FHM cells. The size of
the observed viral particle is 150 - 200 nm and
it appeared to be surrounded by spikes. Based
on the morphology of the particles and on the
budding from the cell membrane, this virus
could be related to paramyxovirus. Precise
identification and pathogenicity tests are in
progress.
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Figure 1 : Micrograph of infected EPC cell revealing
numerous electron dense zones in the membrane
(head arrows). Bar = 1 µm.


