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Abstract

were interpreted, together with conventional laboratory diagnostic methods, using virus isolation 

Introduction

(IHNV) is an enveloped RNA virus belonging 
to the genus Novirhabdovirus in the Rhabdoviri-
dae
non-segmented, negative-sense and a single 
stranded RNA. 

-
zootic outbreaks are common in hatcheries in 
Europe, North America and Asia, where losses 

-

strain and the environmental conditions. Clini-
-

Further studies on the immune response to 
IHNV in rainbow trout (Oncorhynchus mykiss), 

-

compared with the virus isolation methods, 



especially during summer, when the water 
temperature is high and consequently there 
is a decreased possibility to detect the virus 

lower in cold water than when the temperature 

can be detected (Zhuang et al., 1992; Fregeneda-
Grandes et al., 2009).

IHNV can usually be isolated during the short 

antibody response can be detected up to one 

mammalian antibodies and some diagnostic 

al., 2001). 

and enzyme linked immunosorbent assay test 
(ELISA) has already been described (Ahne et 

Lorenzen and LaPatra, 1999; Knuesel et al., 
2003). Vestergaard Jørgensen reported that the 

Jørgensen et al., 1991). It was reported that 
the IIF test detects antibodies against all viral 
antigens, while the VNT method detects only 
neutralising antibodies that react with the viral 
glycoprotein (Schyth et al., 2012). All the IHNV 

-

et al., 2009, Engelking et al., 1991). The IHNV 

in two subgroups (M-Eur-1 and M-Eur-2), while 

Slovenian isolates, but within European sub-

regard to actual relevant Slovene legislation, 

disease. Laboratory diagnostic methods are 
applied according to the OIE and EU standards 

Materials and methods
Fish farm
The research study was carried out over an eleven 

brood stock located in spring water. The water 

the eradication procedure, an IHNV antibody 
detection study was conducted and the serology 
results were compared to conventional laboratory 
diagnostic methods using virus isolation on cell 
cultures and RT-PCR. 
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Collection of sera and tissue samples
Blood samples were collected three times: in 

(300g) using the caudal vein puncture method. 
-
-

The collected samples were placed into a cooling 

the laboratory where they were allowed to clot 
overnight. 

g -
ment in the serum samples was inactivated 

-
tory testing. 

between 5 and 50 g, were randomly sampled 

sampling, as well as in January. Fish were sac-

-

respectively. Tissue samples, approximately 5 g, 

were pooled into a single pool; June (n=5 pools), 
September (n=5 pools), January (n=5 pools) and 
April (n=5 pools). The samples were placed in 

®

Technologies, USA). Samples were transported 

Virus neutralisation test (VNT)

-

negative control cells within 4-5 days and the 

(Epithelioma papulosum cyprini, ATCC® Number: 
TM

the complement was kept on ice. The comple-

conducted in cell culture microtitre plates. Using 

-
tive controls were prepared in the cell culture 

GU571159 and a viral dilution containing about 

50 was added. The microtitre plates 

-

containing EPC cells. Plates were incubated at 

2

solution in ethanol (1.3g crystal violet in 100ml 
ethanol and added to 400ml distilled water). The 
neutralising titre (ND50) was expressed as the 



to the control virus. A sample was considered 

the highest was 1:320.

Virus isolation on cell culture
Fish tissue homogenates (kidney, spleen, heart, 
brain) were prepared as described previously 

Epithelioma papulosum cyprini (EPC) and Blue gill 
fry (BF-2) cell cultures according to the protocol 

Aquatic Animals (OIE; 2013). Microtitre plates 

commercial indirect immunoperoxidase test 
kit (IIP test) produced by Bio-X Diagnostics 
(Jemelle, Belgium). 

Extraction of RNA, RT-PCR
-

® Viral 
RNA Mini Kit (Qiagen, Germany). The extrac-

genome region encoding the G-protein 
(Emmenegger et al., 2000). The RT-PCR was 

gel electrophoresis.

Results
During the eleven month research period, the 

body, abnormal swimming, exophtalmia and 
hemorrhagies in the skin. In addition, no in-

the research period.

an IHNV antibody response; in September out 

and April were negative by virus isolation and 

and RT-PCR. 

Discussion

and eradicated where possible. The approved 

VHSV (Viral haemorrhagic septicaemia virus) are 

years, molecular methods with good sensitivity 
-
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-

-

is largely impossible outside this time period. 

-

proved in this study. 

-

to each serum dilution. 

The IHNV antibodies were detected at all 3 
sample time points when water temperatures 

IHN virus by cell culture isolation and RT-PCR 

screened, when the water temperature was low 

The traditional OIE and EU prescribed method 

outbreak when clinical symptoms are present. 

the temperature was relatively low during the 

was only detected at one sample time point.

Table 1.

Month
Temperature 

of water 
(°C)

No. of 
tested blood 

samples

Number 
of positive 

samples

% of 
positive 
samples

No. of positive 
samples (%) and titres

June 99 71

September 41

April 21 9



However, using a serological test, antibodies 

eleven month research period. The presence 
-

1991; LaPatra et al., 1993; Lorenzen and LaPatra, 

IHNV in vitro

virus titre used in tests, complement control and 
serum toxicity control. Additionally, a trained 
and experienced person is needed to read and 
interpret the VNT.

assay was a suitable and comparable comple-

IHN. Serological methods are able to detect 

detect IHNV using virus isolation in cell culture, 
or even by RT-PCR. It is also important to em-
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