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Isolation of rhabdovirus-like from the fry of the snakehead fish,
Channa arga 
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Rhabdovirus-like virus were isolated from the fry (15~30 days post hatching, dph) and rearing water of
the snakehead fish Channa arga exhibiting mass mortality in spring of 2003 and 2004 in Korea. The iso-
lates were propagated in EPC and SSN-1 cells but not replicated in FHM cells. The bullet-shaped viral par-
ticles (45 100 nm) appeared to be compact and a similar morphology to those of the rhabdoviruses in the
infected EPC cells. The optimum temperature for virus replication was 20 to 25 but they could not repli-
cate at 15 . The isolates ShFRV-3 and ShFRV-5 from snakehead fish showed high pathogenicity against
the fry (15 dph) and fingering (40 dph) of snakehead fish but did not in the larger size (90 dph). 
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2003 5 6 2004 3 , 

, Channa arga 

15 30

2 . 

95% 

. Aeromonas sp.

. 

rhabdovirus 

. 

Family rhabdoviridae Vesiculovirus, Lyssa-

virus, Ephemerovirus, Novirhabdovirus, Cytorhab-

dovirus, Nucleorhabdovirus 6 Genus

, 

, ssRNA genome virus

5 (polymerase, L; glyco-

protein, G; nucleocapsid, N; phosphoprotein, P; and

matrix, M) (Ahne et al., 1989).

Genus SVCV,

PER, EVA, UDRV Genus

Vesiculovirus IHNV, VHSV, HIRRV, SHRV, Eel

virus Genus Novirhabdovirus

(van Regenmortel et al., 2000). 
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, in vitro

20 , 

15 

(Ahne et al., 1989), 

(Woo et al., 1999).

, 1980

Epizootic ulcerative syndrome

(EUS)

Snakehead Rhabdovirus (SHRV, Frerichs et al.,

1986) Ulcerative disease rhabdovirus (UDRV,

Wattanavijarn et al., 1986a), birnavirus reovirus

(Roberts et al., 1994) , 

(Lio-Po et al., 2000). 

rhab-

dovirus Infection Hematopoietic

Necrosis Virus (IHNV, Park et al., 1993), 

Hirame rhabdovirus (HIRRV, Oh and Choi, 1998)

Viral hemorrhagic septicemia virus

(VHSV, Kim et al., 2003) , 

. 

rhab-

dovirus

rhabdovirus , 

.

2003 5 6 2004 3

15 30

(Table 1). 

25~28 , 

. 

, 

. 

0.1% benzalkoni-

um chloride saline solution

(0.85% NaCl, w/v) , 

Tryptic Soy Agar (TSA)

, 

. 

0.1% ben-

zalkonium chloride saline solution

Min-

imum Essential Medium (MEM, Sigma) 1:10

4 10,000 g, 10

0.45 

membrane filter

. 0.22 mem-

brane filter 1/500 0.45

membrane filter

(Table 1, ShFRV-4). 

Rhabdoviridae 

Genus Vesiculovirus Spring

Viraemia of Carp Virus (SVCV) Novirhab-

dovirus VHSV

, 

IPNV (Table 1). 

Chinook salmon embryo cells

(CHSE-214, Fryer et al., 1965), Epithelioma papilo-

sum cyprini cells (EPC, Fijan et al., 1983), Fathead

minnow cells (FHM, Gravell and Malsberger,

1965), Striped snakehead cells (SSN-1, Frerichs et

al., 1991) , MEM (Sigma)

10% FBS (Hyclone) 1% antibiotic-antimy-
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cotic (Gibco BRL) . 

25 7

CPE TCID50

-1 . 

, EPC

cells .

EPC cells 2.5% glutaraldehyde (pH

7.2, 4 ) 4 1% osmium

tetroxide (pH 7.2, 4 ) 2

(JEM 1200- , JEOL, Japan)

. 

Rovozzo and Burke (1973) DNA

5 -iodo-2 -deoxyuridine (Sigma,

IUdR) . 96

well plate EPC cells 10-4 M

IUdR 100 , 

100 5 well

25 7 CPE 

.

Lipid 

Feldman and Wang (1961)

chloroform

. 1 chloroform 0.5 

10 , 4

1,500 g, 10

100 5 well

. 

Rovozzo and Burke (1973)

56 30

, EPC cells 25 7

. 

pH 

Rovozzo and Burke (1973) pH

, Channa arga Rhabdovirus 

Table 1. Isolated viruses and tested reference viruses

Virus strain Origin of virus

ShFRV-1 Snakehead fish fry (15 dph) 2003, May

Isolates ShFRV-2 Snakehead fish fry (15 dph) 2003, June

in this ShFRV-3 Snakehead fish fry (30 dph) 2003, June

study ShFRV-4 Rearing water 2003, June

ShFRV-5 Snakehead fish fry (20 dph) 2004, March

Spring vireamia of carp 
Jo, 2005

virus (SVC)

Reference Viral hemorrhagic septicemia 
Kim et al., 2003

virus virus (VHSV), KR01'-1

Infectious pancreatic necrosis 
Rainbow trout, 2003. June

virus (IPNV)

dph, days post hatching.
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3.0, 4.0, 5.0, 6.0, 7.0, 7.2, 7.6, 8.0, 9.0 10

MEM 3

, EPC cells 25

7 .

24 25 tissue culture (T/C)

flask EPC cells

MOI = 0.01 15, 20, 25,

30, 32 , 10

.

1 cm 

15 , 4 cm 

40 22 3 cm

90~120

. 

104 TCID50
-1

15, 30 90

10 3

7

. 90 106

TCID50
-1 0.1 

14 . 

28 1

, 2

. 

EPC cells

CPE . 

rhabdovirus isolates

Table 2 . SSN-1 EPC CHSE-214

cells

CHSE-214 cell

FHM cells

. 

EPC cells

rhabdovirus

Table 2. Susceptibility of the fish cell lines to isolated virus

Virus strain
Mean virus titer (Log10 TCID50 ml-1) on cell lines

EPC CHSE-214 FHM SSN-1

SKR-1 5.50 2.25 <1.00 -

SKR-2 5.75 4.50 <1.00 -

Isolates SKR-3 6.50 2.25 <1.00 7.50

SKR-4 5.50 2.25 <1.00 6.75

SKR-5 5.75 2.00 <1.00 -

SVC 6.50 - 6.50 -

Reference VHSV* 8.25 4.50 6.50 -

IPNV* 2.50 8.75 - -

Incubation for 7 days at 25 ; *, Incubation for 7 days at 18 .



59

(Fig. 1). 

45 5 nm, 100 5 nm . 

rhabdovirus isolates

Table 3

. DNA 

IUdR 

RNA virus

. 

chloroform 

virus IPNV chloroform 

, SVC, VHSV

chloroform 

.

SVC

56

, VHSV

.

pH pH 3

pH 10 1 , VHSV

SVC 

(Table 3), pH 3~pH 10

3

, pH 7.2 

, pH 7.6

pH 8 

. 

, Channa arga Rhabdovirus 

Table 3. Biochemical and biophysical characteristics of the isolated virus 

Virus titer (Log10 TCID50 ml-1)

Virus strain IUdR Chloroform Heat pH (60 min)

(10-4 M) (50%) (56 ) pH 3 pH 7.2 pH 10

SKR-1* 5.50 <1.50 <1.50 <1.25 5.50 <1.25

SKR-2* 5.75 <1.50 <1.50 <1.25 5.75 <1.25

Isolates SKR-3* 6.50 <1.50 <1.50 <1.25 6.50 <1.25

SKR-4* 5.50 <1.50 <1.50 <1.25 5.50 <1.25

SKR-5* 5.75 <1.50 <1.50 <1.25 5.75 <1.25

SVC* 6.50 <1.50 <1.50 <1.25 6.50 <1.25

Reference VHSVa 8.25 <1.50 2.05 <1.25 8.25 <1.25

IPNVb ND 8.75 ND ND 8.75 ND

*, Incubation for 7 days at 25 on EPC cells; a, tested at 18 ; b, tested at 18 on CHSE-214; ND, not done.

Fig. 1. Electron micrograph of the isolate, ShFRV-3 infect-
ed EPC cells, after three days culturing at 25 . ( 50000.
Bar = 100 nm). 
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(pH 3) (pH 4, 5, 6)

(Fig. 2). 

rhabdovirus

Fig. 3 . 20 25

25 (107

TCID50
-1) . , 30 32

7

, 15

. 

(15 dph), (40 dph) 

(90 dph)

Table 4 . 

(ShFRV-3, ShFRV-5) 104 TCID50

-1 3 100%

, 7

. 

EPC cells g 104 TCID50

. 15

7

30%, SVC 

Fig. 2. Replication of isolate, ShFRV-3 in EPC cells incu-
bated at different pH for 3 hours. 

Fig. 3. Replication of isolate, ShFRV-3 in EPC cells incu-
bated at five different temperatures.

Table 4. Mortality (%) of snakehead fish, Channa arga by artificially infection with the isolated virus and reference virus 

Fish age Total length Challenge
Cumulative mortality* (%) 

(dph) (cm) method Controla
Isolates Reference

ShFRV-3 ShFRV-5 SVC VHSV

15 dph 1 0.3 immersionb 20/40 100 100 30/50 30/30

40 dph 4 1 immersionb 0/10 100 ND 0 10/0

90 dph 22 3
immersionb 0 0 0 ND ND

i.p. injection c 0 0 0 0 0

dph, days post hatching ; *, at 28 1 for 7 days ; a, challenged with only MEM ; b, Immersion with 1 104 TCID50
-1

virus in rearing water for 3 h ; c, intraperitoneal injection with 1 105 TCID50 fish -1 virus.
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VHSV 30~40% 

. 

7

. 

rhab-

dovirus

. 

. 5

7 , 6

( , 2000), 

. 

2003 2004

15~30 

. 

7~10

( , 2000), 

(brine shrimp)

90% 2

. 

rhab-

dovirus SHRV UDRV

(Frerichs et al.,

1986; Wattanavijarn et al., 1986), 

. 

, SHRV

bacilliform (Lio-Po

et al., 2000), EPC BF-2 cell lines

(Frerichs et al.,

1989). UDRV

(Lio-

Po et al., 2000), FHM

CHSE-214 EPC cells

(Lilley et al., 1994). 

rhabdovirus SHRV UDRV

. , 

UDRV

, EPC cells

CHSE-214 cells

FHM cells

SHRV UDRV

. 

Rhabdovirus

(OIE,

2001), 

RT-PCR 

. , 

rhabdovirus

, 

(anti-ShFRV rabbit Ab)

SVC, VHSV, HIRRV IHNV 

, 

. RT-PCR

. 

SHRV (Johnson et al., 1999)

rhabdovirus (Miller et al., 1998;

Stone et al., 2003) primer

PCR

. 

, 

, Channa arga Rhabdovirus 
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SHRV UDRV

rhabdovirus , 

(Snakehead fry rhabdovirus, ShFRV)

.

Kasornchandra et al. (1991)

rhabdovirus ,

56 , (2% NaOH)

, (pH 3)

. 

rhabdovirus pH 4~pH 7.6 

pH 3 pH 10

rhabdovirus

, pH

8

pH .

. 

rhabdovirus VHSV, IHNV HRV 

20 , 

SVCV, PFRV, UDRV SHRV

rhabdovirus 20

(Ahne et al., 1989). 

UDRV SHS

cell lines 15 37

( 15 30 )

107 TCID50
-1 (Lio-Po et al.,

2000). EPC cell

lines 20 25 , 

25

107 TCID50
-1 . 30 32

15

rhabdovirus

. 

VHSV, IHNV SVCV

rhabdovirus

(Woo et al., 1999)

28 15 40

age-dependent . ,

14

, 

. 

2003 2004

, 2

. 

, 

, 

.

2003~2004 , (

15~30 )

. EPC cell

SSN-1 cell FHM cell

EPC cell

(45

100 nm) . 

20~25 , 15

, 30

.

15 40

,

90

. 
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