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Hirame (Japanese flounder; Paralichtys olivaceus) wihch had been artificially infected (1. P.
injection, 10%-* TCIDy,/fish) with Rhabdovirus olivaceus (hirame rhabdovirus; HRV) were reared
at 5, 10, 15 and 20°C, and the cumulative mortality was observed. Moribund fish were employed
for histophathological and hematological study.

Cumulative mortality of test groups reared at 5, 10, 15 and 20°C were 40, 60, 20, and 0%,

respectively. Moribund fish showed typical signs of HRV infection.

The highest virus titer was

obtained from the fish of the 5°C test group, followed by the 10°C test group.
Histopathologically, the kidney of all fish reared at 5°C and moribund fish reared at 10°C in-

dicated necrotic changes and hemorrage in the hematopoietic tissue.

Necrosis was most severe in

the 5°C test group. The spleen of the 5°C test group showed necrosis and hemorrhage in the pulp.
Similar necrosis was also observed in the spleen of the 10°C test group, but was less severe. In-
filtration of macrophages into the spleen of the 15°C test group, and hyperplasia of meranomacro-
phage in the tissue of the 15 and 20°C test group were noted.

Hematologically, the antibody neutralizing activity against HRV of the sera was generally
not very high, but the activity was comparatively higher in high water temperature test groups than

that of low temperature groups.

The increase of immature erythrocytes at 5°C, small lymphocyte-

like cells at 10 and 15°C, neutrophiles at 15°C and lymphocyte-like cells at 20°C were observed in

the blood smeares.
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Fig. 1. Effect of the water temperature on cu-
mulative mortality and appearance of the
tyical signs on the hirame after 15 days
artifically infected with HRV; dose, I. P.
10520 TCID,,/fish.
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Fig. 2. Diseased hirame of test group reared at 10°C, showing hemorrhage of skeletal muscle,
accumulation of ascitic fluid and congestion of gonad. (bar—10 mm)
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Table 1. Results of virus reisolation from HRYV injected hirame

Virus titer

Fish
' log TCIDy/g

Exp. group Wate(roga)mp.

Condition

Z
°

N*L <1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80

Control 10

[y

*
]

=8.80
=8.80

7.30

7.30
.80
.30
.05
.80
8.80
8.30

Test 5

*
e

IV

8
8
8
8

IV 1y

—

7.05
6.80
7.80
5.80
6.05
5.80
1
1
5

Test 10

21.80
.80
.80
.30

)

VA

P

!

—

<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80
<1.80

Test 15

—

<1.80
<1.80
<1.80
<1.80
<1.80

Test 20
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#*1 N: Normal fish. * D: Dead fish. * M: Moribund fish. ** S: Diseased fish (survived).
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Table 2. Neutralizing antibody titres in HRV
injected hirame sera

. Neutralizin,

st antibody

: titer*?
<1:8
<1:8
<1:8
<1:8
<1:8
1 16
123
2 10
1 45
1 45
1 8
132
1 14
1 45
1 45
116
: 38
132
191
1 45
1 45
1 16
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*1 See Table 1.
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Fig. 9.

Kidney of a morlbund fish mfected with HRV, reared at 5°C Necrosm of hemato-
poietic cells and hemorrhage are found in the interstital lymphoid tissue. H & E stain.
(bar=100 pm)

Kidney of a moribund fish infected with HRYV, reared at 10°C. Necrosis of hemato-
poietic cells and hemorrhage are recognized in the interstitial lymphoid tissue. H & E
stain. (bar=100 xm)

Kidney of an asymptomatic fish infected with HRV, reared at 20°C. Hyperplasia of
melanomacrophage is found in hematopoietic tissue. H & E stain. (bar=25 um)

Spleen of a moribund fish infected with HRV, reared at 5°C. Necrosis of ellipsoid and
hemorrhage are found in the tissue H & E stain. (bar=100 um)

Spleen of a moribund fish infected with HRV, reared at 10°C, showing necrosis of pulp
and degeneration of sheathed artery. H & E stain. (bar=100 pum)

Spleen of an asymptomatic fish infected with HRV, reared at 10°C, showing degeneration
of blood vessel (arrow). H & E stain. (bar=100 um)

Blood smears of HRV-infected hirame reared at various water temperatures. (a): Many
immature erythrocytes (arrows) are found among the mature erythrocytes at 5°C group.
(b): Neutrophile (arrow) are found among the erythrocytes at 10°C group. (c): Many
lymphocyte-like cells (arrows) are found among the erythrocytes at 20°C group. May-
Giemsa stain. (bar=10 um)
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