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Emergence of Ranaviruses
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In December 2000, we discovered the first case of
chytridiomycosis of captive frogs in Asia.

Our aim was risk analysis of Batrachocytrium
dendrobatidis for native amphibians in Japan.

Action plan

Survey of distribution of Bd in nature (in free-living

amghibians)
%nalyss of pathog@mmty of Bd for nat| 2.8
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Fungiflora , Balfrachochytrlum dendrobatidis
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Distribution of the buIIfrog in Japan
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@ Exotic specjes in Japan
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Episode No.1

This episode was the first time |

the owner of the farm
experienced a mass die-off of
frogs .

Affected animals

OO~ WDN —

. In Western Japan
. September-October 2008.
. Bullfrog (R. catesbeiana)
. Larvae

. Mass die-off

. No abnormality of fish or

adult buIIfrogs
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: range of American Bullfrogs in Japan

! | Episode No.2 & 6
i . ‘ Carcasses of
....... S B bullfrog larvae and
\ fish
\
\
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Episode No. 5
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Skin ulceration
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Abdominal edema, petechiae, erythema
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Episode No.1
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pseudomembranous keratoconjunctivitis

S

® Chronic skin ulcers and scars Episode No.2
R (arrows)
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Liver: severe necrosis of hepatocytes

Arrow shows inclusion body
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Kidney: glomerular necrosis
Renal tubular hyaline droplets
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Kidney: Necrosis of tubules
and inclusion body formation
(arrows

B
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Episode No.8

Ranaviral disease In salamanders

Western Japan.

Clouded Salamander
Hynobius nebulosus
70-150mm
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bFrog U36913

362

cFrog AY548484
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Phylogenetic tree of ranavirus

aFrog DQ897669

L Soft-shelled DQ335253

RCV-JP AB474588 .
> Bullfrog virus

539

TWO07-440 FJ207464 Rana catesbeliana ranavirus

— Kasumi
\

> Japan (RCV-JP)

597

970

— 0679

Clouded Salamander virus

Bohle AY187046 H. nebulosus ranavirus (HNV)

Tiger AF389451 based on sequences of the MCP gene.

1000
Rana AY(033630

Ambystoma AY150217
1000
Epizootic AY187045

0.01
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Survey of ranavirus in wild

amphibians in Japan
B about 1,200 wild amphibians
B PCR method

HNV Is not found.

} ,,,‘,

RCV-JP(+) @ Tiger frog virus (+)

e Bullfrog (arvae) BENEEENEE of-ejervarya limnocharis
e Cynops ensicauda Skl R TR il Y
® Hyla japonica (adults) Cair‘cass
® Rhacophorus arboreus g

(larvae)

T -". },.'-:‘ﬁ
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All infected animals
appeared healthy except for
' H. japonica
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Pathogenicity of ranavirus (RCV-JP).

Infected No.

Species Age Temperature | Mortality rate
(control No)

Cynops pyrrhogaster 1(0) adult 22°C 100.0%
Cynops ensicauda 7(1) adult 22°C 100.0%
adult 22°C 100.0%
Hynobius nebulosus 53(20) 22°C 100.0%

larvae -
15°C 100.0%
Sal d A
SAManEer Hynobius nigrescens 3(1) aduft 22°C 00, /%
larvae 100.0%
= 0
Hynobius lichenatus 33(13) larvae 2200 100.0%
15°C 100.0%
= 0
Hynobius tokyoensis 40(20) larvae 2200 100.0%
15°C 80.0%
Microhyla ornata 4(1) 66.7%
Rana brevipoda porosa 4(1) dult 100.0%
Frog Rana limnocharis limnocharis 5(1) 22°C 66.7%
Bufo gargarizans miyakonis 4(1) 33.3%
Bufo japonicus formosus 88(38) larvae 100.0%

Total 11 species, 242 individuals

Inoculation : bath or intraperitoneally
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Pathogenicity of ranavirus (HNV)

Infected No.

Species Age | Temperature | Mortality rate
(control No)

Cynops ensicauda 8 adult 22°C 100.0%
o adult 22°C 80.0%
Hynobius nebulosus 22°C 100.0%

20 larvae .
15°C 100.0%
0
Hynobius nigrescens : aggit 15°C L
0 larvae 40.0%
Sal d © 0
SETEnEEr Hynobius lichenatus 20 larvae 2200 199.9%
15°C 90.0%
Hynobius tokyoensis 11 larvae 22°C 81.8%
O 0
Hynobius dunni 20 larvae 2200 199.9%
15°C 100.0%
= 0
Hynobius retardatus 20 larvae 2200 109.9%
15°C 10.0%

Inoculation : bath or intraperitoneally
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Macrofindings in affected salamanders (Larvae)

;:%gﬁiiiillllll e ol ol o
Loss of pigmentation, edema, necrosis of tall Abdominal edema
I - e
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Macrofindings In affected salamanders (Adults)

Abdominal edema Skin ucler
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Atrophy and fibrosis of spleen.
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Future agenda for ranavirus in
Japan
1. Clarify: P
+ Distribution of ranavirus in nature
+ Source of ranavirus (native or exotic ?)
+ RISK for native species.

Evalue pathogenicity of each ranavirus (RCV-JP, HNV, TFV) for native
Species

+ Disease carriers (reservoirs )
+ Pathogenesis of mass die-offs

2. Draw up:
+ Measures to fight ranavirus in the field.
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