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Abstract
Routine screening of rainbow trout and other non-salmonid fish species from traditional pond
farms in Lower Saxony, Germany, indicated a low incidence of cataract and other optical changes.
The cataract problem and more severe eye changes, although present in freshwater fish farming,
seem to be less prevalent than in marine production of Atlantic salmon.

Cataracts have been a subject of increasing
concern since 1992 in farmed Atlantic salmon
in Norway, Ireland and Scotland with signifi-
cant economic & ethical impact (Wall &
Richards,1992; Bjerkås et al.,1996; Waagbo et

al.,1996; Wall,1998; Midtlyng et al.,1999; Bjerkås
and Bjørnestad, 1999). The term cataract sum-
marizes all types of opacifications of the lens,
which might involve also the lens capsule
(Hagis, 1991). Cataracts do have, however, a
diverse morphology and location in the lens,
both being indicative of causative factors and
period of development. The diversity of fish
cataract types, their location and light scatter-
ing density in farmed Atlantic salmon recently
has been demonstrated by Wegener et al. (2001,
in press). In fish, cataracts are considered as a
living (farming) condition related disease of
explicitly multifactorial origin (Elliott and Hur-

ley,1997; Koskela et al.,1997; Bjerkås et al.,1996;
Waagbø et al.,1996; Wall,1998; Bjerkås and
Bjørnestad,1999). This assumption is strongly
supported by knowledge gathered in studies
on the factors and mechanisms of cataract in
mammals and humans (Müller-Breitenkamp
and Hockwin, 1991).

In view of the increasing concern about cata-
racts in Atlantic salmon, the present authors
wish to address the question of similar find-
ings in traditional fresh water pond farming
of rainbow trout, brown trout and in some non-
salmonid fish. The investigations summarized
here were performed within the frame of a
multidisciplinary and multinational initiative
(FAIR CT 97-3963) focused on the elucidation
of causes for fish cataract development and
possible solutions to this problem
(Bucke,1998).



Bull. Eur. Ass. Fish Pathol., 20(6) 2000,  253

Rainbow trout of three EU-approved  pond
farms (in non-approved zones, regarding to
freedom of list II diseases(VHS-IHN) - Direc-
tive 91/76 EEC) in Lower Saxony were exam-
ined on the spot with a slit-Iamp in Spring
1999. The pond water temperature in Lower
Saxony in May fluctuates between 13 and 18°C.
Fish were caught by netting them directly from
the ponds and immobilised for a moment as it
is done routinely for stripping. In the hands of
an expert ophthalmologist the slit-Iamp tech-
nique needs only a few seconds to evaluate the
eyes on both sides of the fish. Thus the stress
was kept at a minimum. The results of this slit-
Iamp supported screening are summarised in
Table 1. Additionally, during 1998 and 1999
special attention was paid to possible eye
changes within the daily casuistic of fish sam-
ples received by the Fish Health Service of
Lower Saxony. With an average of 600-700
cases (fish groups)/year of many species of fish
this casuistic is considerable and varied

(Schlotfeldt et al.,1991). In this case the obser-
vation was exclusively clinical and not slit-
Iamp supported. Thus these observations were
focused on lens and corneal opacities, The re-
sults are summarised in Table 2.

The lenses of the cases shown in Table 1 were
frozen, those of Table 2 fixed in glutaralde-
hyde/paraformaldehyde (1.5% / 1.5%) in
phosphate buffered saline (PBS) and sent for
further histochemical examination and crys-
talline pattern determination. These results
will be published elsewhere.

Only two cases of genuine cataracts in 2 out of
90 fish - and this in rather older > 1000 g rain-
bow trout were found using the slit lamp tech-
nique (Table 1). There was a predominance of
cornea opacities and chamber bleedings, which
may be the consequence of fish handling, grad-
ing, etc. All three facilities are wire-covered and
that because of parasitic problems
(diplostomiasis) were not recorded.

Table 1. Clinical Findings (eye changes: unilateral or both-sided) - rainbow trout
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In other species examied (Koi, Rudd, golden
tench, smelt and Arcytic charr) of very hetero-
geneous origin, diplostomiasis was a common
finding and the main cause of lens opacities
(Table 2). Corneal opacity was a prevalent find-
ing in Koi, a genuine pet animal which is of-
ten overhandled.

The results of the histochemical examination
as well as crystalline pattern determination
will be of great interest to evidence differences
between the simple clinical findings presented
here and the details shown by histochemistry
even up to intra-species differences. In conclu-
sion, in fresh water fish farming, the cataract
problem and/or heavier eye changes seem to
be far from the importance and the impact
which they have in Atlantic salmon in sea pro-
duction facilities.
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Table 2   Clinical Findings (eye changes: unilateral or both-sided) in fish other than Rainbow trout 1998/
1999
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