HOKKAIDO UNIVERSITY

Title Pathogenicity of rhabdovirus olivaceus (hirame rhabdovirus; HRV) to hirame and salmonid fish
Author (s) Oseko, Norihisa; Yoshimizu, Mamoru; Kimura, Takahisa
Description Second Asian Fisheries Forum. 17-22 April 1989. Tokyo, Japan

The Second Asian Fisheries Forum : proceedings of The Second Asian Fisheries Forum, Tokyo,

Citation Japan, 17-22 April 1989, 639-642
Issue Date 1990
Doc URL https://hdl. handle. net/2115/38956
Type conference paper
File Information yoshimizu-82. pdf

kaido
\;\0\‘ U”/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




639

PATHOGENICITY OF RHABDOVIRUS OLIVACEUS (HIRAME RHABDOVIRUS; HRV) TO HIRAME AND SALMONID

FISH .

Norihisa Oseko, Mamoru Yoshimizu, and

Takahisa Kimura
Faculty of

Laboratory of Microbiology,

Fisheries, Illokkaido University Minato
3-1-1, MHakodate, llokkaldo 041 Japan,
Abstract

Pathogenicity of the Rhabdovirus

(hirame rhabdovirus; HRV) to
salmonid

olivaceus
iirame (Japanese flounder) and

““fish (rainbow trout, masu, chum, and coho

salmon) was studied. Cumulative
mortalities of HRY infected hirame reared

at S5, 10, 15 and 20 °C were 40, 60,
20 and O X, respectively., The  highest
virus titer in mixed samples of kidney

and spleen was obtained from fish reared
at 5 'C. Cumulative mortalities of IRV
infected rainbow trout, masu, chum, and
coho salmon reared at 12 - 14 *C were 55,
30, 25 and 5 X, respectively, Mortality
of rainbow trout weighing 0.2, 0.5 and
3.0 g was 100, 55 and 40 %, respectively.
Mortality of rainbow trout infected with
HRV and INNY was 40 and 100 z,
respectively, Histopathologically, in both
hirome and rainbow trout, the kidney
exhibited necrotic chunges such as nuclear
degeneration of hemotopoietic cells and
hemorrhage in the interstitial tissue ;
the spleen showed necrosis and hemorrhage
in the ellipsoid and pulp. In rainbow
trout infected with HRV or [IHNV similar
changes were observed in the kidney and
spleen, but in HRV infected fish, no
pathological changes were found in the
liver of early stages, and necrosis was
not observed in the intestine.

L —

Introduction

lirame rhabdovirus (HRV) is a fish
rhabdovirus discovered from moribund
hirame (Japanese flounder, Paralichthys
olivaceus) cultured in llyogo Prefecture,
Japan, in 1984, Characteristics of HRYV
have been found to distinguish in

sufficiently from other known fish
rhabdoviruses. This virus has been named
Rhabdovirus liv N ‘after the
scientific name of the host species
(Kimura at al. 1986). This virus 1is
pathogenic to hirame (Oseko et al. 1988a,
1988b) N black sea bream (Mylie

macrocephalus), red sea bream (Chryrophrys

major) and black rock fish {Sebastes
inermis) among oceanic fishes (Sorimachi
987), and also rainbow trout (Salmo

found widely

airdneri). HRV has been
distributed in Japan,
Natural outbreaks of HRV infections
disappeared when the water temperature
increased to 15 "C. First, we studicd the
effect of the temperature on HRY infection

Hirano, R. and 1. Hanyu, editars. 1990, The Second
Forum. 991 p. Asian Fisheries Society, Manil

an Fisheries
ilippines.

and then examined the
HRY to salmonid fish by

pathogenicity of
intraperitoneal

injection. For the rainbow trout
especially, the effect of size on HRV
infection was studied and the
‘histopathological changes were compared

with those of infectious hematopoietic
necrosis virus (IHNV) infected fish.

Material and Method

Fish used

One year old hirame (weighing about
44.3g), fingerling rainbow trout (Salmo

Eairdneri. weighing about 6.5, 3.0, 0.5,
+3g, respectively), masu (Oncorhynchus
masou), coho (0. kisutch), and chum salmon
(0. keta), weighing about 0,58 were used.
The hirame was cultured in 50 L seawater

tanks and salmonid fish were cultured
using dechlorinated city water.

Virus employed:

HRV strain B8601-H and IHNV
ChAb were cultured on rainbow trout gonad
cells (RTG-2)  using Eagle's minimum
essential medium (MEM) supplemented with
10 % fetul bovine serum and 100 TU/ml
penicillin and 100 pg/ml streptomycin
incubated at 15°C for 7 days. Culture
fluid was filtered and stored at =80 °C
until used.

strain

Artificial infection

The hirame were used for the study of

the effect of water temperature on
artificial infection of IRV, Four groups
of 10 fish each were infected by

intraperitoneal injection of 10%TCIDse /
fish of HRV and recared at 5, 10, 15 and 20
*C in a 50 L aquarium. The condition of
the fish was observed for 15 days. These
hirame were also used for
histopathological study. Pathogenicity of
HRV to salmonid fish was tested, Each 20
rainbow trout, masu, chum, and coho salmon
(weighing about 0.5g) were infected with
HRY by I.P, injection of 10%!TCIDse/ Eish
and reared at 12 to 14 "C, To study the
effect of size on HRY infection, three
groups of 20 rainbow trout weighing 0.2,
0.5 and 3.0 g were infected with RV by
1.P.injection of 10:" 10%% , 10%%TCIDse /
fish, respectively and reared in running
water at 12 to 14 °*C. For comparison of
the pathogenicity of HRY and THNV to
rainbow trout, 20 rainbow trout (body
weight 3.0 g) were infected with HRY by
I.P. injectionof 10*" and 10" TCIDss/fish,
respectively, and reared in running water
at 12 to l4 *C. Mortality was recorded
daily for 15 days in the hirame and 30
days in the salmonid, For
histopathological study, 2 groups of 10
rainbow trout each ( body weight 6.5 g )
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were employed and infected with HRV and
INNY by I.P.injection of 103-3%angd 1040
TCIDss /fishand reared in running water at
12 to 14 °C,

virus
virus

the specimens for
measurement of the

Preparation_ _of
isolation__and
infectivity

Pooled specimens of kidney and spleen
of hirame and the whole bodies of salmonid
fish that had died during the observation
period were used for virus assay.
Surviving fish were also employed. Samples
were homogenized by Hank's balanced salt
solution ( 1:10 w/v) using a homogenizer.
The homogenates were filtered using a
0.45 pm filter (Millipore IA) and
inoculated on the RTG-2 cell using a 96
microtiter plate.

Histopathological study
Kidney, spleen,
muscle and intestine of
were fixed in Bouin's fixative and
dehydrated with ethyl alcohol. Paraffin-
embedded samples were sectioned and
stained with hematoxylin and eosin stains.

liver, skeletal
moribund fishes

Results

Pathogenicity of HRV to hirame

The mortality of HRV infected Jirame
reared at 5, 10, 15 and 20 C was
40, 60, 20 and 0O 7, respectively (Fig.l).

Virus titers were obtained from fish
cultured at 5 °C, and at 10 °C.
The virus could not be isolated
from infected (fishes reared at 15 ‘C
and 20 °C.

Pathogenicity of IRV to salmonid fish:

Cumulative mortalities of raoinbow
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Fig. 1. Effect of the water temperature on
the appearance of the typical signs in
the hirame after 15 days artificially
infected with HRV dose,l.P.10%5-20TCIDse
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Fig. 2, Comparison of cumulative mortality
in rainbow trout, coho salmon, chum
salmon, and masu salmon infected with
IRV by intraperitoneanl injection ( dose:
104-99TCIDyy /Eish). Control group.
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Fig. 3. Comparison of cumulative mortality
in different sized rainbow trout
fnfected with HRV by dintraperitoneal

injection.

OAD: Control group. @AM: Test group.
O: body weight 0.2g. A: body weight
0.5g. OQ: body weight 3.0g.

® : dose:10""TCIDss /Eish. A : dose:l10"M
TCIDse /Eish, M: dose:10“"TCIDsy /Eish,

trout, masu, chum, and coho salmon were
55, 30, 25 and 5 %, respectively (Fig.
2). Rainbow trout began to die at 4 days
after infection and the mortality reached
35%2 at 11 day and 55 % at 29 days post-
infection, The dead fish showed typical
signs of HRY infection such as bilateral
exopthalmus, increase in ascetic Fluid and
hemorrhage 1in the muscle. Deaths of masu
salmon were observed at 6 days with the
same signs, and mortality reached 30 I at
12 days post-infection, Rainbow trout
had higher infectivity than masu salmon.
No virus was isolated from coho and chum
salmon.
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Effect of size of rainbow trout on IRV liistopatholopical study of rainbow trout
infection W v

Cumulative mortality of rainbow trout

weighing 0.2, 0.3 and 3.0 g was 100, 55,
40 %, respectlvely. Susceptibility of the
rainbow trout to HRV decreased as body

weight increased (Fig. 3).
Comparison of the pathogenicity of HRV and
IIINV to rainbow trout:

Cumulative mortality of rainbow trout
infected with HRV and INNV was 40 and 100
%, respectively.

Histopathological study of hirame infected
with HRV

The 5 °C
anid moribund fish reared at 10 C
indicated necrotic changes and hemorrhage
in the interstitial lymphoid tissue (Fig.
4a). The spleen of the 5 "C group showed
necrosis and hemorrhages in the ellipsoid
and pulp (Fig. 4b). Slmilar necrosis was
also observed in the spleen of the 10 *°C
group, but was not severe as compared with
the fish cultured at 5°C, Infiltration of
macrophages into the spleen of the test
groups reared at 15 and 20 °‘C were noted.

3 Nty 5 "1'5'&""«3

kidney of hirame reared at

4b$ 51D -_I.I_-q:

-ang“'
Ry

et
NIV

sy
A, i:“".'-i.' t':g i? , ﬁ
%75 Py A SR AT uu:'.«

ol

PR A ]

Y

Necrosis and hemorrhage were observed
in the interstitial lymphoid tissue of the

kidney (Fig. 5a) and in the ellipsoid and
pulp of the spleen. Hyperemia and
hemorrhage in the muscle of the posterior
part of the head were recognized. No
pathological changes were observed in the
intestine of HRV infected trout (Fig. 5c).
In the early stages of the HRV infected
fish no changes were observed in the
liver (Fig. 5b). However, 11 or 12 days
post-infection, heavy hemorrhage and

necrotic changes were found there.

Histopathological changes of IHNV infected
rainbow _trout

Necrosis was observed in the
hematopoietic cells of the kidney (Fig.
6a) and in the ellipsoid and pulp of the

spleen., lleavy hemorrhage was found in the
liver (Fig.6b). Although histopathological
change was not observed in the intestine
of HRVY infected Eish, necrosis was
recognized in the submucosa and granular
cells of the intestine of IHNV infected
fish (Fig. 6¢).

Tissue of a moribund
infected with HRV,
at 10 C. ( a )
necrosis of
cells and
found in

Fig. 4.
hirame
reared
Kidney,
hematopoietic
hemorrhage are
the interstitial lymphoid
tissue. ( b ) : Spleen,
necrosis of ellipsoid and

e o 1N, Toh pulp hemorrhage are

GRS WA recognized in the tissue.

1. i & E stain. (bar = 20 um)

Tissue of a HRV-
infected rainbow trout,
( a) Kidney. Necrosis of
hematopoietic cells and
hemorrhage are observed in
the interstitial 1lymphoid
tissue., ( b ) :Liver, early
stage of IRV infection, no
histopathological changes
are observed in the tissue.
( e ) : Intestine, no
histopathological changes
are found in the tissue,.
H & E stain. (bar = 20 um)

Fig. 5.

Fig. 6. THNV-
trout.
necrosis of
cells are

interstitial

Tissue of
infected rainbow
( a ) : Kidney,
hematopoietic
found in the
lymphoid tissve., (b ) :
Liver, necrosis of hepatic
cells and heavy hemorrhage
are observed in the tissue.
(¢ ) : Intestinal necrosis
is recognized in submucosa
and granular cells. I & E
stain., ( bar = 20 pm )
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Table 1. MHistopathological changes observed in HRY and IHNV infected rainbow trout
Virus — Organ - T —
Ant.Kid., Kidney Spleen Liver Muscle Pancreas Intestine
HRV Necrosis Necrosis Necrosis Normal llemorrhage (Necrosis) Normal
Hemorrhage Hemorrhage Hemorrhage Hemorrhage
Necrosis
IHNV Necrosis MNecrosis Necrosis Necrosis (lemorrhage) (Necrosis) Necrosis

Hemorrhage

Hemorrhage

Discussion

HRV infected hirame reared at 10 °C
showed the highest mortality and fish
cultured at 10 °'C showed the highest
observable rate of the typical signs of
HRV infection and highest virus
infectivity. The virus was not isolated
from the (fish cultured at 15 and 20 °‘C.
From these data, the optimal temperature
for HNRY infection might be 5 to 10 °‘C.
Similar results were reported for IHN
(Amend 1970) and VHS (Carlistle et al.
1984; JArgensen 1982).

Cumulative mortalities of rainbow
trout and masu salmon reached 55 and 30 %
respectively, and showed typical signs of
IRV infection. No virus was lsoloted from
chum or coho salmon., Mortality of rainbow
trout ( body weight 0.2g ) was 100 Z, but
mortality decreased in proportion to
increasing body weight, In comparison with
the pathogenicity of HRY and IHNV, rainbow
trout showed the highest susceptibility to
LHNV,

In rainbow trout, infected with HRYV,
necrosis and hemorrhage were observed 1in
the interstitial lymphoid tissue of the
kidney, ellipsoid and pulp of the spleen.
Hlyperemia and hemorrhage in the muscle of

posterior part of the head were
recognized. No pathological change
occurred in the intestine of HRV-infected

trout or in the liver of the early stages
of the HRV-infected fish, However, 11 or
12 days post-infection, heavy hemorrhage
and necrotic changes were found 4in the
liver. In the IHNV-infected rainbow trout
necrosis was observed in the kidney and
spleen, but hemorrhage was not so severe
as in the HRV infected groups. Heavy
hemorrhage was found in the liver.

Although pathological <change was not
observed in the intestine of HRY infected
fish, necrosis was recognized 4in this
organ.,

The results of the comparative

histopathological study of HRV- and IHNV-
infected rainbow trout are shown in Table
1. HRY or IHNV infected fishes showed

similar histopathological changes, that is
hemorrhage in the kidney and spleen.
Therefore histologically these two viruses
are very similar. Illowever the disease of
HRV-infection was not the same as 1NN,
because HRY didn't show the destruction of
submucosa and granular cells, that are the
characteristic symptoms of IIN described
by Amend et al.(1969). But, these signs,

and heavy hemorrhage in the muscle of
RV  infected trout, were very similar to
VIS (Yasutake et al. 1972).

_—
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