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Infectivity and pathogenicity of carp edema virus isolated
in Japan to koi carp, common carp and goldfish
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Masakazu Kondo® and Shinya Yasumoto®

Abstract : Viral edema of carp (VEC) caused by the carp edema virus (CEV) causes economic losses for Japanese
koi farms. In this study, we investigated the infectivity and pathogenicity of a domestic CEV isolate (genogroup
ITa) in koi carp, common carp and goldfish. The challenge test consisted of 9 groups (n = 15): 3 groups each of koi
carp, common carp, and goldfish, at 15, 20 and 25C . These groups were challenged with CEV (3.0 % 10° copies/uL)
in duplicate. All koi carp died in the 15 and 20C groups, but all survived in the 25°C group. The surviving koi carp
in 25C groups showed high PCR positive rates of 66.7 and 73.3%, with VEC histopathological changes observed.
For the common carp, 1 and 2 fish died in the 20C groups, but no deaths or VEC symptoms were observed in the
15 and 25C groups. In all common carp groups, PCR-positive fish were observed along with histopathological
changes. For all goldfish groups, no deaths or VEC symptoms were observed. As with the common carp, PCR-
positive fish were found in all goldfish groups, yet no VEC histopathological changes were detected. These results
demonstrate infectivity of this CEV strain in koi carp, common carp, and goldfish, but low pathogenicity in

common carp and goldfish.
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Table 1 PCR positive rate in artificial infection with CEV

Exp*! Experimental group Positive rate (%)*2

15°C 100

Koi carp 20°C 100

25°C 66.7

15°C 533

1 Common carp 20°C 80.0
25°C 333

15°C 333

Goldfish 20°C 533

25°C 26.7

15°C 100

Koi carp 20°C 100

25°C 733

15°C 733

2 Common carp 20°C 80.0
25°C 40.0

15°C 733

Goldfish 20°C 733

25°C 333

*! Artificial infection were performed in duplicate (Experiment 1 and 2).

*2 pCR positive fish had PCR positive gill and/or kidney.

cttctcateet 61

tietetittietiagtccaagagtiiL
R
gttatcaatgeraaatttgtetatipgtetittipttagtccaagagtitictteteategt 59

Fig.1 Comparison of a part of the nucleotide sequence encoding the CEV p4a core protein.
KX254004: DDB]J under accession number.
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—— KX254025 Koi carp UK
—— MK770330 Koi carp USA
KX254024 Koi carp UK
IMF418005 Carp Hungary
KX254022 Koi carp UK
KX254004 Koi carp Poland
KX254001 Koi carp Poland
NFU11N1 3k

KX254000 Koi carp Poland

MF326541 Koi carp India

KX253997 Common carp Poland
KX254003 Common carp Poland
KY550427 Koi carp Germany
MK770328 Koi carp USA
KX254026 Koi carp UK
MK814451 Koi carp USA
KX254023 Koi carp UK

MG550024 Common carp China
—— MG550022 Common carp China

84

KX254021 Koi carp Japan
KX254027 Koi carp UK

KY024583 Koi carp China
& MG550028 Koi carp China

KY550420 Koi carp Germany
KY946715 Koi carp South Korea
MN519198 Koi carp India

66 | KX254005 Common carp Poland
4{ KX254006 Common carp Poland
KY550419 Koi carp Germany
IMF418002 Common carp Hungary
MG550025 Common carp China

— KX254007 Common carp Poland
KX254019 Common carp UK
KX254020 Common carp UK
KX254018 Common carp UK

KX254011 Common carp Poland
KX254002 Common carp Poland

27 ' KX254010 Common carp Poland

— KY550412 Common carp Germany

100

>k CEV from this study

Fig 2

37 | MF418001 Carp Hungary
MK990711 Common carp USA
KX254008 Common carp Poland

85 MK990712 Common carp USA

2 MK990714 Commen carp USA
1 KX253998 Common carp Poland

o KX253999 Common carp Poland

———— KX254012 Common carp Poland

3 MK792284 Common carp Italy
KX254009 Common carp Poland
KX254013 Common carp UK
KX254014 Common carp UK

KX254015 Common carp UK

KX254016 Common carp UK

KX254017 Common carp UK

= Genogroup Ila

J\

= Genogroup IIb

)\

= (Genogroup |

Maximum likelihood tree between 53 representative CEV sequences and the sequence

obtained in this study (NFUL1N1). The bootstrap value of the main branches is shown

on the branches.
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FF a3 TIEENZEN333%, 53.3%B L UV26.7%L %572,
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XBLO0CTKOMITETH ML Y, EFRLA25TKIE
733% & % o720 ¥~ TADISTCIKX, 20CIK, 25CKXTIEZ
NEN733%, 800%FB X U400%& %0, FrFaTixe®
NZENT733%, 733%B L V333%L ko7 B, L
=y FIABLIOYTSETRTHEMETH - 72

RIS ARG

Fig. 4 Typical clinical signs of the infected koi carp:
edematous body, enophthalmos (sunken eyes).

AR OB BIS 2 7072 25, =¥ FTA25C
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DR TENED A S N7z (Fig. 5A) ¥ T4 I2BWTIE,
20CRDO—HWOMT= Y F T4 LARDHENASNZD
DO, FNDIORERIX TIEIRILHRE-I) 2 R L Blgg &
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Fig. 5 Histopathological features of the Gill. A: Gill filament shows severe clubbing due to compensatory
proliferation of interlamellar epithelial cells. B: Respiratory epithelial cells were detached from gill
lamellae. HE. Bars: 50 um.
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