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ABSTRACT-A total 645 wild marine fish of 40 species 
were collected at the north (Wakkanai and Haboro), south 
(Hakodate) and east (Akkeshi) coasts of Hokkaido from 
2000 to 2004 to conduct surveillance of fish viruses. Four 
fish cell lines (RTG-2, EPC, CHSE-214, FHM) were used for 
virus isolation from the brain, kidney and spleen of fish. 
Aquabirnavirus, which was identified as yellowtail ascites 
virus by a neutralization test, was isolated only from ten fish 
of four species caught at Akkeshi coastal area in 2002. 
These species were saffron cod Eleginus gracilis, snowy 
sculpin Myoxocephalus blandti, Japanese dace Tribolodon 

hakonensis and rainbow smelt Osmerus eperlanus 
mordax. Other viruses including viral hemorrhagic septice
mia virus were not isolated. 
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About 40 marine fish species are annually produced 
and released by national and prefectural hatcheries for 
enhancement of coastal fisheries stock in Japan. 
Although seed production techniques for major fish spe
cies have been well developed, infectious diseases, 
especially by viral agents, are often observed during the 
seed production period1

). Fish-pathogenic viruses have 
usually been introduced with water supply for aquacul
ture or wild spawner candidates into hatcheries and 
caused vertical and horizontal transmission. It's also 
necessary to be care about survival rate of the released 
fish because the released fish has possibility to be influ
enced by infectious diseases in the wild stocks of coastal 
environment. Thus, it is considered that a clear grasp 
of viral distribution in coastal areas is indispens
able. Recently. Takano et al.2,3) and Watanabe et al.4

) 

substantiated the ubiquity of aquabirnavirus (ABV) and 
viral hemorrhagic septicemia virus (VHSV) among wild 
populations of marine fish in Japanese coastal areas. 
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However, the ABV isolates from wild Japanese flounder 
Paralichthys olivaceus were non-pathogenic to the fish 
species3

). On the other hand, the Japanese VHSV iso
lates (Genogroup 1)5) from wild Japanese flounder are 
pathogenic to several marine fish species2, 6, 7). 

We have conducted the virus surveillance of wild 
salmonid fish returning to northern parts of Japan since 
19768.*). However, as wild marine fish other than 
salmonids were excluded from our previous studies, 
virus distribution in the northern coastal areas of Japan 
including Hokkaido has not been elucidated enough. In 
this paper, we report the results of virus isolation from 
wild marine fish caught in Hokkaido coastal areas from 
2000 to 2004. 

Materials and Methods 

Fish samples 

From 2000 to 2004, a total 645 wild marine fish of 
40 species were collected at four coastal areas, Akkeshi 
(203 fish of 20 species), Wakkanai (161 fish of 9 spe
cies), Hakodate (179 fish of 18 species) and Haboro (102 
fish of Japanese flounder) in Hokkaido (Fig. 1). Most of 
the sample fish were caught using gill net or set net, and 
transferred within two days to our laboratory located in 
Hakodate, Hokkaido under an ice cold condition. The 
brain, kidney and spleen of each fish were aseptically 
excised for virus isolation experiment. 

Fig. 1. Location of the sampling sites of wild fish for virus iso
lation in Hokkaido, Japan. 

Virus isolation 

Each fish sample was homogenized with nine vol
umes of Hanks' balanced salt solution (HBSS) and fil
trated with a 0.45 11m membrane filter to inoculate onto 
24-well plates seeded with established fish cell lines, 
RTG-2, EPC, CHSE-214 and FHM. RTG-2, EPC and 
CHSE-214 cells were employed in surveillance per-
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formed in 2000 and 2001, while RTG-2 and FHM were 
used in 2002, 2003 and 2004. All cells were maintained 
at 15°C with Eagle's minimum essential medium (Gibco, 
USA) supplemented with 10% fetal bovine serum and 
100 IU/mL penicillin G. The sample filtrates were inocu
lated onto 1-day-old cultures in 24-well plate (two wells 
per sample), and incubated at 15"C for two weeks to 
observe the appearance of cytopathic effect (CPE). 
The supernatant of cells showing CPE was inoculated 
onto new cultures of the same cell line and observed for 
another two weeks to confirm whether it is CPE or cyto
toxic effect. 

Virus identification 

The virus isolates were subjected to neutralization 
test with an antiserum against yellowtail ascites virus 

(YTAV), an aquabirnavirus. Briefly, 10-fold serially 
diluted viral suspensions of each isolate were mixed with 
an equal volume of the diluted antiserum with approxi
mately 104

.
0 NDsoImL or with HBSS (control), and were 

incubated for 1 h at room temperature. Then a 100 .uL 
of each mixture was inoculated onto RTG-2 cells cultured 
in 96-well plate (two wells for each dilution). Inoculated 
celis were incubated at 15°C for 14 days, and the sample 
with 102

.
0 TCID50 or more reduction of virus titer was 

identified as YTAV. 

Results and Discussion 

No gross clinical signs were observed in ali 645 wild 
marine fish investigated. ABV, well neutralized by the 
antiserum against YTAV, was isolated from ten fish of 

Table 1. The results of virus isolation from 645 marine fish of 40 species caught in coastal areas of Hokkaido between 2000 and 2004 

English name Scientific name 
Akkeshi Wakkanai Hakodate Haboro 

(n = 203) (n = 161) (n = 179) (n=102) 

Alaska greenfish Hexagrammos octogrammus 0/5* 
Arabesque greenling Pleurogrammus azonus 0/5 0/20 0/25 
Black plaice Liopsetta obscura 0/10 0/5 
Black rockfish Sebastes inermis 0/5 
Brown sale Limanda herzensteini 0/50 0/10 
Crest head flounder Limanda schrenki 0115 
Dybowsky's blenny Opisthocentrus dybowskii 0/11 
Floating goby Gymnogobius petschiliensis 0/6 
Great sculpin Myoxocephalus polyacanthocephalus 0110 
Gurnard Lepidotrigla microptera 0/5 
Horse mackerel Trachurus japonicus 0/20 
Japanese anchovy Engraulis japonicus 0/24 
Japanese dace Tribolodon hakonensis 4/15 
Japanese flounder Paralichthys olivaceus 0/102 
Japanese sculpin Coitus japonicus 0/10 015 
Littledragon sculpin Blepsias cirrhosus 0/5 
Longsnoutpoacher Brachyopsis rostratus 0/10 
Mottled gunnel Pholis crassispina 0/5 
Notched-fin eel pout Zoarces elongatus 0/16 
Pacific cod Gadus macrocephalus 0/10 0/5 
Pacific herring Clupea pallasi 0/10 0/20 
Pacific saury Cololabis saira 015 
Rainbow smelt Osmerus eperlanus mordax 1/10 
Saffron cod Eleginus gracilis 1/15 
Sailfin sandfish Arctoscopus japonicus 0/15 
Sand flounder Pleuronectes punctatissima 0/5 
Sand lance Ammodytes personatus 0/26 
Schlegel's black rockfish Sebastes schlegeli 0/5 
Slime flounder Mlicrostomus achne 0/10 
Snowy sculpin Myoxocephalus blandti 4/20 
Sohachi flounder Hippoglossoides pine to rum 0/15 
Striped flounder Liopsetta pinnifasciata 0/20 
Surf smelt Hypomesus pretiosus japonicus 0/20 015 
Taczanowski's blenny Pholis taczanowskii 0/5 
Temminck's surfperch Ditrema temmincki 0/5 
Threestripe rockfish Sebastes trivittatus 0/5 
Threespine stickleback Gasterosteus aculeatus 015 
White spotted char Salverinus leucomaenis 0/5 
White spotted greenling Hexagrammos stelleri 0/5 
Yellowtail Seriola quinqueradiata 015 

*: Positive / examined number 
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four species as following; one saffron cod E/eginus gra
cilis. four snowy sculpin Myoxocepha/us b/andti, four 
Japanese dace Trib%don hakonensis and one rainbow 
smelt Osmerus eper/anus mordax (Table 1). The ABV
positive fish were all caught in Akkeshi coastal area in 
October, 2002. These four fish species were newly 
identified as carriers of ABV in addition to Japanese 
flounder, Japanese horse mackerel Trachurus japonicus 
and Dark banded rockfish Sebastes inermis, by which 
the ubiquity of ABV in Japanese coastal areas was previ
ously substantiated3.4). Compared with the previous 
report4), which examined 526 fish (isolation rate: 11.4%) 
of ten wild marine fish species in eight coastal areas of 
Japan except Hokkaido area in 2001, the present isola
tion rate of ABV (10/645 = 1.6%) is relatively low. The 
result that ABV-positive fish were all collected at the 
same coastal area (Akkeshi) in the same sampling time 
(October, 2002) suggests that carrier state of ABV in fish 
varies with environmental conditions and/or internal con
ditions of fish, particularly in the northern area of 
Japan. A high incidence (111/274 = 40.5%) of ABV was 
also reported in wild Japanese flounder, which were col
lected in nine coastal areas of Japan including two areas 
in Hokkaido; 5/18 (28%) in Haboro and 0/5 (0%) in Funka 
Bay3). However, no ABV were isolated in 102 Japanese 
flounder collected Haboro in the present study (Table 1). 
This does not necessarily support the ubiquity of ABV in 
wild Japanese flounder. 

Incidentally. VHSV has been isolated from several 
wild marine fish in western North America91 , and also 
from wild Japanese flounder and Japanese sand lance 
Ammodytes personatus caught in some coastal areas of 
Japan at rates of 6.6% (18/274) or 10.0% (16/160) and 
1.9% (1/52)3,4). However, no VHSV isolates were 
obtained from 645 fish examined in the present study. It 
is considered that the present results are still not enough 

to prove absence of VHSV in Hokkaido coastal areas, 
because Dixon et a/.1O) isolated VHSV only one occasion 
through the investigation with a total 1,867 fish of 11 spe
cies. In our future investigation. we need to conduct 
more investigation into cod, herring and sand lance, 
intensively. 

Acknowledgements 

We thank Dr. Kenji Kawamata, Hokkaido Wakkanai 
Fisheries Experimental Station, and Mr. Shigenori 
Suzuki. Akkeshi Station of National Center for Stock 
Enhancement. Fisheries Research Agency, for their help 
to collect the specimens. This study was partially sup
ported by a Grant-in-Aid from the Ministry of Education, 
Culture, Sports, Science and Technology and a Grant-in
Aid for 21st Century COE Program from the Ministry of 
Education Culture, Sports, Science and Technology. 

References 

1) Muroga, K. (2001): Aquaculture, 202, 23-44. 2) Takano,A, 
T. Nishizawa, M. Arimoto and K. Muroga (2000): Bull. Eur. Ass. 
Fish Pathol., 20, 186-192. 3) Takano, R., K. Mori, T. 
Nishizawa, M. Arimoto and K. Muroga (2001): Fish Pathol., 36, 
153-160. 4) Watanabe, L., R. Pakingking Jr., H. lida, T. 
Nishizawa, Y. lida, M. Arimoto and K. Muroga (2002): Fish 
Pat/lol., 37, 189-191. 5) Nishizawa, T., H. lida, R. Takano, T. 
Isshiki, K. Nakajima and K. Muroga (2002): Dis. Aqua!. Org., 46, 
143-148. 6) Isshiki, T., T. Nagano and T. Miyazaki (2003): 
Fish Pathol., 38, 113-115. 7) Ito, T., K. Mori, M. Arimoto and 
K. Nakajima (2004): Fish Pathol., 39,103-104. 8) Yoshimizu, 
M., T. Nomura, Y. Ezura and T. Kimura (1993): Fish. Res., 17, 
163-173. 9) Kocan, R. M., P. K. Hershberger, N. E. Elder and 
J. R. Winton (2001): J. Aquat. Anim. Health, 13, 77-85. 10) 
Dixon, P. F., S. Avery, E. Chambers, S. Feist, H. Mandhar, L. 
Parry, D. M. Stone, H. K. Strommen, J. K. Thurlow, C. Tsin-yee 
Lui and K. Way (2003): Dis. Aquat. Org., 54,175-186. 


