Risks to Wild Freshwater Fisheries from Viral Haemorrhagic Septicaemia (VHS)
Disease

Summary

e There is arisk of transfer of VHSV from farmed to wild freshwater fish species
and vice versa.

e There is evidence that a reservoir of infection may be created in wild freshwater
fish species. This may pose a risk of re-infection of farms (eg rainbow trout).

e There are no reports of VHSV infection leading to significant disease outbreaks in
wild freshwater fish stocks.

e Based on evidence from outbreaks in farms and experimental evidence, free living
rainbow trout, brown trout, whitefish, grayling and pike may be at risk of disease.

e Auvailable evidence suggests a high infection pressure would be required to
initiate a disease outbreak in wild fish (eg shedding of virus from an infected
farm).

Evidence

There is a risk of transfer of VHSV from farmed to wild freshwater fish species and
vice versa

The transfer of infection between free-living and farmed fish in the freshwater
environment has been suspected in many cases during the 40-year history of VHS control
in both Denmark and Germany (Skall, pers comm). Indeed, VHSV-infected free-living,
mainly feral fish including brown and rainbow trout, have been identified on several
occasions (Ahne & Jgrgensen 1993, Enzmann et al. 1987, 1992, 1993; Jgrgensen 1982;
Meier et al. 1986; Olesen & Jgrgensen 1983). Furthermore a correlation between
infection status of nearby fish farms and evidence of infection in free living rainbow trout
has been established in Denmark (Skall, pers comm.). While the direction of viral
transmission (ie farm to wild or wild to farmed fish) is often difficult to ascertain, VHSV
which causes disease in rainbow trout is widely believed to have been introduced to
rainbow trout aquaculture from a marine source (Snow et al., 2004). Since isolates from
wild freshwater fish are genetically similar to those causing disease outbreaks in farms
(Einer-Jensen et al., 2004), these viruses therefore probably originated in association with
aquaculture. Evidence from Denmark and Germany indicates that once VHSV is
established in a water catchment system as a result of disease in farms, the virus may
become enzootic and wild carrier fish may present a risk of re-infection of farmed fish.
Such re-infection of farms is likely linked to the presence of a large number of highly
susceptible host species and the artificial conditions under which they are cultured.

Mechanisms of Transmission of VHS
VHS is believed to be primarily spread through transport of live infected fish (Skall,

2005) though it can also be transmitted via contaminated water (Jorgensen, 1973). In the
latter case, such incidences are usually correlated with the presence of clinical disease on



rainbow trout farms which have the potential to create a large infection pressure via the
shedding large quantities of virus. There are no reports of VHS having been spread via
angling activities or angling equipment.

Free living freshwater fish species which might be at risk of infection with VHSV in
Europe

The freshwater host range for VHSV was recently reviewed by Skall et al. (2005).
Evidence of VHS infection has been demonstrated in a range of wild-caught freshwater
species including brown trout (Salmo trutta), white fish (Corgonus sp), grayling
(Thymallus thymallus) pike (Esox lucius) and European eel (Anguilla anguilla) (Castric et
al., 1992; Enzmann et al. 1987, 1992, 1993; Thiery et al, 2002). Free living rainbow trout
can also be infected and are believed to be a primary risk factor in the transmission of
VHS disease from wild to farmed fish in Denmark (Skall pers comm.). Other species
which have been demonstrated to replicate virus experimentally include Brook trout
(Salvelinus fontinalis) (Rasmussen, 1965), Golden trout (Oncorhynchus aguabonita)
(Ahne et al, 1976) and Rainbow trout x coho salmon (Ord et al., 1976). VHSV has never
been isolated from Atlantic salmon in freshwater despite extensive routine monitoring.
Infection of a small proportion of carrier individuals has been demonstrated following
water-borne infection (de Kinkelin & Castric , 1982; King et al., 2002) but such
experiments involved artificially high levels of infection pressure which most likely
would not be encountered in the wild fish environment.

Evidence for disease occurrence in wild freshwater fish

Outbreaks of disease have never been reported in wild fish, although disease outbreaks
are often difficult to identify in wild stocks. Losses in farmed rainbow trout and brown
trout aquaculture (Jergensen, 1980; de Kinkelin and le Berre, 1977) suggest that these
species of wild fish could be at risk of disease. Fluctuations in the prevalence of
antibodies over a period of four years have also been interpreted as suggesting the
maintenance of an epidemic within wild populations of brown trout (Enzmann et al.,
1992). VHSV has also been reported to induce mortality in pike (Esox lucius) in
experimental studies and in a hatchery situation (Meier and Jgrgensen, 1980; Enzmann et
al.,, 1993). Infections of whitefish with VHSV were reported in Germany and
Switzerland (Ahne & Thomsen 1985; Meier et al., 1986) with fish showing typical VHS
clinical signs. Whitefish nave also been shown to be susceptible to VHS is experimental
trials (Skall et al., 2004). VHS disease has been demonstrated in Atlantic salmon
following injection with VHSV but not by water-borne transmission (de Kinkelin &
Castric, 1982).
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