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Abstract
Amoebic Gill Disease (AGD) can cause considerable losses in aquaculture either due to mortalities
or treatment costs.  As it is the main health problem affecting sea-cage culture of Atlantic salmon
in Australia, the recently funded Cooperative Research Centre for Sustainable Aquaculture of
Finfish (Aquafin CRC) will include a comprehensive research programme focussed on AGD.
The main objective of the roundtable discussion was to highlight the similarities and differences
in AGD outbreaks around the world (related to geographic location and species-specificity of
host and pathogen) and discuss control and treatment options for the disease and potential for
international collaboration.

Amoebic Gill Disease is diagnosed on the ba-
sis of the presence of the pathogen,
Neoparamoeba pemaquidensis usually associated
with hyperplastic gill lesions.  A range of di-
agnostic tests has been used in AGD investi-
gations (Table 1, Dyková and Novoa 2001).
While gross examination of gills is used on
salmon farms in Australia, outbreaks at new
locations and in new species are confirmed
by either immunodiagnostic tests (Howard
and Carson 1993, Douglas-Helders et al 2001a)
or isolation of the pathogen in the culture fol-
lowed by its identification on the basis of its
morphology (Dyková et al 2000).  White
patches were confirmed to be associated with
hyperplastic lesions in experimental infec-
tions (Adams and Nowak, 2001), however
they do not always coincide with AGD lesions
in salmon sampled from the farms (Clark and

Nowak 1999) and were reported to be absent
from some locations and species (Palmer et al
1997).  Histopathology has been used for di-
agnosis in the field and experimental studies
(Clark and Nowak 1999, Parsons et al 2001),
however it requires terminal sampling.  Re-
cent development of species-specific PCR al-
lows for species-specific diagnosis (Elliott et
al 2001).

Amoebic Gill Disease has been diagnosed in
a number of fish species cultured in the ma-
rine environment worldwide (Table 2).  AGD
affects cultured salmonids in Australia
(Munday et al 1990, Clark and Nowak 1999),
Ireland (Rodger and McArdle 1996, Palmer et
al 1997), USA (Kent et al 1988, Douglas-
Helders et al 2001), Spain, New Zealand and
France (J. Carson unpublished) and Chile
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(Groman, Bustos and Carson, unpublished).
The same disease has been described in cul-
tured turbot, Scophthalmus maximus, in Spain
(Dyková et al 1995, 1998) and the parasite was
seen in the thin sections from gills of cultured
sea bream, Diplodus puntazzo, (I. Dyková un-
published).  Three strains of the pathogen
were isolated on one occasion from
moribound larvae of cultured sea bass,

Dicentrarchus labrax, (Dyková et al 2000).  The
pathology has been similar in the AGD out-
breaks in salmonids and turbot, in both cases
characterised by an extensive hyperplasia re-
sulting in lamellar fusion and formation of
cavities in more advanced stages of the dis-
ease (Dyková et al 1995, Adams and Nowak,
2001a).  Interestingly, so far AGD has not been
reported in wild marine fish, despite a sur-
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Table 1.  Diagnostic tests used for detection of Amoebic Gill Disease.  References are examples of applications
in scientific research.
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Table 2. Hosts and geographic distribution of AGD.
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vey in Tasmania, which included wild fish
present in the cages containing severely in-
fected salmon (Douglas-Helders et al 2002).

While a number of different organisms has
been isolated from gills of fish with AGD,
Neoparamoeba pemaquidensis was consistently
isolated from sick fish (Howard and Carson
1993, Dyková et al 2000) and an experimental
exposure of Atlantic salmon to gill isolated
paramoebae induced the disease outbreak
(Zilberg an Munday 2000). Neoparamoeba

pemaquidensis is an amphizoic organism - a
free living amoeba, which can colonise fish
gills.  Sea water isolates from Wales and USA
were shown to be genetically identical to gill
isolates (Elliott et al 2001).  The conditions
under which this colonisation occurs are not
known.  A number of risk factors for AGD
outbreaks in Atlantic salmon in Tasmania has
been identified (Nowak 2001).  While  18S ri-
bosomal DNA was at least 98% similar in 6
gill and  3 sea water isolates of Neoparamoeba

pemaquidensis from Australia, Europe and
North America (Elliott et al 2001), differences
may occur between strains of the pathogen.
These differences could modify risk factors in
different geographic areas, for example if the
strains had different salinity or temperature
optimum ranges.  Host-specific factors can-
not be precluded, for example Atlantic salmon
seems to be less resistant to the disease.  Pres-
ence of dead fish is a significant risk factor as
the pathogen remains on fish gills for a long
time after their death and can colonise gills
of fish postmortem (Douglas-Helders 2000).

Freshwater bathing has been used as the main
treatment against AGD in Australian salmon
culture (Parsons et al 2001) and in turbot cul-
ture in Spain (F. Padros pers. comm.).  Fresh-
water bathing is not fully effective in killing

amoebae (Parsons et al 2001) and there is a
need to develop new treatments and manage-
ment strategies.  Aquafin CRC will address
this need investigating improvement of the
current treatment, novel treatment and con-
trol methods and improved husbandry and
surveillance.  The main focus of AGD
subprogram is to reduce impact of AGD on
Australian salmon industry.  This can be only
achieved by an integrated approach, using
multiple lines of inquiry and in a close col-
laboration with the salmon industry.   The re-
sults should be applicable to other host spe-
cies and health management in fish culture.
It is hoped that the Aquafin CRC AGD
subprogram will provide a model for future
investigations of diseases in Australian
mariculture.
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