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Abstract
Herpesvirus anguillae

-
nected with its presence. This study was based on 60 specimens belonging to the genus Anguilla 

Anguilla anguilla) in 
the Polish territory and in American eels (A. rostrata
However, in imported Japanese eels (A. japonica  

Introduction
Herpesvirus anguilla -

An-
guilla anguilla) by electron microscopy (Békési et 

established by Sano et al. (1990), who conducted 
studies on two eel species: A. anguilla and A. 
japonica. According to Ueno et al. (1992), the 

In Europe, AngHV1 (Alloherpesviridae

Netherlands, in 1998 (Davidse et al., 1999), 

Taiwan, Italy, France and Germany (van Gin-
neken et al., 2004; Jakob et al., 2009; Haenen et 
al., 2010; Van Beurden et al., 2012). AngHV1 
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pathogenicity and wide distribution it poses a 
serious threat to the eel (Haenen et al., 2002). 

the DNA-dependent DNA polymerase it has 
been established that the virus displays the 

-

1 (RaHV1) and Ictalurid herpesvirus 1 (IcHV1) 
(Rijsewijk et al., 2005).

may vary among and within outbreaks (Van 
Beurden et al., 2012). The most common include 

Davidse et al., 1999; Haenen et al., 2002), varying 

and swollen gills (Chang et al., 2002). The most 

mouth (Davidse et al., 1999) and gills (Haenen 

appetite (Lee et al., 1999) or apathy (Haenen et 
-

-
es), kidney (swelling) and gallbladder (Ueno 
et al., 1992; Davidse et al., 1999; Haenen et al., 
2002). Mortality rates range between 1% and 

up to 50% (Sano et al., 1990; Haenen et al., 2002; 
Van Beurden et al., 2012). Due to their ability 
to enter into a latent state, herpesviruses may 
be present in clinically healthy individuals 

when they spread among other, healthy indi-
viduals. The European eel is considered as a 
critically endangered species worldwide and is 

-

has also been restricted worldwide and listed 
as an endangered species under CITES (2007, 
Appendix II/Annex B). The European Commis-

Flora, proposed regulation and measures on 

reasons, the ban was introduced in order to 
make it impossible to sell the so-called montée 
(glass eel) to China and other Far East countries. 
Glass eels (elvers) are a stage in the development 

th 2007, 

developed in order to establish measures to 
enable to restore European eel stocks in the 

reduce mortality due to harvesting (including 

least 20 cm long, 3) make river migration routes 

cormorants at eel sites.

used to restore the eel population. Previously 

did not undergo virological control, resulting 

throughout Poland and Europe. It led to the 

Vistula and Oder rivers.
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-
wanted virus throughout Polish waters that may 
pose a threat to the European eel, we commis-

-

assessing the risk connected with the restoration 

waters.

Material and methods

European eel (A. anguilla

-

A. 
anguilla

and eviscerated eel (A. anguilla, A. japonica, A. 

rostrata
consumption (in total n = 26: A. anguilla n = 16, 
A. rostrata n = 8, A. japonica n = 2). It is important 
to mention that every specimen was packed in-

species are given in Table 1. The study was 
conducted in the years 2009-2012 in the genetic 

nucleic acid isolation was conducted according 

Table 1.
study.

Country Species AngHV1-PCR-positive number of the eels
from total no. (% of PCR positive eels)

Poland 
A. anguilla (n = 14) 7/14 (50%)

Poland 
(Szczecin Lagoon)

A. anguilla (n = 14) 4/14 (28.6%)

Denmark A. anguilla (n = 6) 6/6 (100%)

China
A. anguilla (n = 16)
A. rostrata (n = 8)
A. japonica (n = 2)

8/16 (50%)
5/8 (62.5%)

0/2 (0%)
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-

FishR2_t1 primers according to the methodol-
ogy (PCR mixture components and thermal-

DNA-dependent DNA polymerase charac-

HVAPOLVPSD and HVAPOLOOSN primers ac-
cording to the procedure developed by Rijsewijk 

by separating the analysed samples in 1.5% 

-
quence analysis were then analysed with the 

BioEdit 7.2.5 (Altschul et al., 1990; Hall, 1999; 
Tamura et al., 2007).

Results

that the collected samples belonged to three 
species: A. anguilla, A. rostrata (Lesueur) and 
A. japonica
number this equated to 83.33% (n=50), 13.33% 
(n=8) and 3.33% (n=2), per species respectively. 
Additionally, our study revealed that AngHV1 

Japanese eels (A. japonica

studied European eel (A. anguilla) specimens 

(A. rostrata

PCR-positive individuals is given in Table 1. 
-

merase gene analysed in this study revealed 
100% homology to the sequences that had been 
described previously in European and Japanese 
eel (Chang et al., 2002). In this study AngHV1 

A. rostrata
two rhabdoviruses, Eel Virus American (EVA) 
and Eel Virus European X (EVEX) have been 
detected in A. rostrata (Sano et al., 1977).

Discussion

obscure the boundaries along which diseases 
and pathogens are spreading among aquatic 
organisms (Boeger et al., 2002). In order to 

Table 2. Anguilla species and detect AngHV1 genome. 

Primer name Primer sequence Reference
FishF2_t1 Ward et al. 

2005FishR2_t1

HVAPOLVPSD Rijsewijk 
et al., 2005HVAPOLOOSN
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import wild glass eel or elvers. However, there 
is no obligatory nor diagnostic examination to 
detect virulent eel viruses. According to Haenen 
et al. (2002), gill samples are the best tissues 
to detect AngHV1. Additionally, the AngHV1 
isolates obtained in the Netherlands had been 
proven to be genetically highly homogeneous. 

(Shih, 2004; Rijsewijk et al., 2005; Jacob et al., 
2009), electron microscopy (Jørgensen et al., 
1994) and genome sequencing (van Beurden 
et al., 2010). However according to this study, 

also keeps laboratory costs at a sustainable level 
level (Remigiusz Panicz, pers comm.). Viral 

and without tests like PCR even impossible. 

European countries such as Germany (Jakob 
et al., 2009), Greece (Varvarigos et al., 2011), 
the Netherlands (Haenen et al., 2002), France 
(Jørgensen et al., 1994) and presently also in 

introducing eel to open waters. As there is no 
constant viral monitoring program it is impos-

-

poses a potential threat that the virus will be 
released to the natural environment together 

In this study, it was impossible to detail the 
exact geographical origin within China where 
the analysed eels were cultured. Samples were 

sample origin because they are protected by 
international trade law. 

-

waters, which may cause virus transmission 
in the natural environment. According to the 

(CyHV-3) in carp (Cyprinus carpio
species which can transmit the virus includes 

2008; Kempter et al., 2009). Furthermore, it was 

carp (Kempter et al., 2012). We assume that in 

might transmit the virus, like with KHVD, thus 

across Polish waters. This hypothesis would 
need more research.

Until recently, there was a common perception 

European eel (A. anguilla) and the Japanese eel 
(A. japonica) (van Beurden et al., 2010). Results 
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-
can eel (A. rostrata

herpesviruses among hydrobionts. It ought to 
be seriously questioned whether introducing eel 
to open waters without restrictive virological 

other institutions involved in stocking ought 
to be warned against the potential threat that 
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