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Possibility of zooplankton as an infectious source for fish viral disease
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The aim of this study was to assess whether infectious piscine pathogenic
viruses such as viral hemorrhagic septicemia virus (VHSV), Cyprinid herpesvirus-2 (CyHV-2) and
Cyprinid herpesvirus-3 (CyHV-3) can remain viable in crustacean zooplankton and can be transferred
to and remain viable in a fish host. Since water fleas are cultivable under laboratory condition,
water flea (Moina macrocopa) was adopted as a model crustacean zooplankton. This study demonstrated
that VHSV can be taken up from the environmental water by water fleas and can remain viable within
water fleas for several days. CyHV-2 and CyHV-3 do however not isolate from the water fleas. No
mortality was observed in rainbow trout, goldfish and carp which were fed the water fleas
contaminated with piscine pathogenic viruses during 14 days. Thus, it is unlikely that this
crustacean act as a mechanical vector of VHSV, CyHV-2 and CyHV-3 to rainbow trout, goldfish and
carp, respectively.
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Table 1. VHS
Immersion Virus Detection of VHSV in samples
duration concentration Immersion M. macrocopa
(h) (TCIDs ml™') medium with ethanol *
3 107 + +
108 +
10° +
0 (negative control)
24 107 + +
10° + +
10° +
0 (negative control)
48 107 + +
10° + +
103
0 (negative control)
72 107 + +
10° + +
108
0 (negative control)
144 107 + +
108
108
0 (negative control)
MEM

Cyprinid herpesvirus-2 (CyHV-2)

Sar-1 10° TCIDsy/mL
24 48
72 GFF Li & Fukuda 2003, Ito et
a. 2013 CyHV-2
Cyprinid

herpesvirus-3 (CyHV-3)

KHV0301 10° TCIDsy/mL
24 48 72
CCB Neukirch et al. 1999
CyHV-3
10° TCIDsy/mL VHSV
1 40 0.4g
2
2 VHS

DK-3592B

CyHV-2 CyHV-3 10°
TCID50/mL 1
CyHV-2 CyHV-3
2 2

MEM
MEM
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Table 2. VHS

Immersion
duration (h)

Sample Virus titer

(TCIDsp ml"! or sample™")

24 Immersion medium 1073-107%
M. macrocopa 10'5-10%7
48 Immersion medium 10751070
M. macrocopa 10"3-10%"
72 Immersion medium 10751077
M. macrocopa 1038-10%7
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Table 3 VHSV
Group Cumulative _Dead fish (positiveltested) Surviving fish (positiveltested)
mortality Cell RTPCR Cell RTPCR
(%) culture culture
Fed VHSV-contaminated Moina macrocopa  —1 0 - 0730 0730
-2 0 /30 /30
Mean 0
‘Washing medium after disinfection
with ethanol -1 0 /30 /30
-2 0 /30 /30
Mean 0
Immersion medium -1 13 4 m 2/26 126
-2 21 &8 88 122 022
Mean 20
DK-35928 (positive control) 9 28028 28028 o2 02
Fed non-treated M. macrocopa 0 0/30 30

CyHV-2
1

CyHV-3

CyHV-3

CyHV-2

CyHV-3

62%

VHSV

MEM
VHSV

4 10* TCIDsy/mL

CyHV-2

CyHV-2-

83%
CyHV-3-
100%

43%

15

1 =P A A B O P e il 12 31 B VHSV O DAl O ZE )

TCIDg ml!

Initial 1 2 4

Incubation time (h)

*MEM

= Diet extract

= Stomach contents extract
# Pyloric cacca extract

(p <0.05)
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