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Introduction

* Inthe summer of 2018, gross eye damage observed
due to a significant eye fluke infection

— At a rainbow trout hatchery operated by Dawnfresh Seafoods Ltd.
(Site A).

— At a third-party suppling site (Site B; typically at lower infections
levels)

« Tissue material collected for histopathology
examination and molecular screening
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Presentation Notes
In the summer of 2018, aquaculture health specialists observed gross eye damage as a result of significant eye fluke infection pressure at a freshwater rainbow trout (Oncorhynchus mykiss) hatchery (site A) operated by Dawnfresh Seafoods Ltd. Eye fluke have previously also been found, typically at lower levels of infection pressure, in farmed fish at a third-party supplying site (site B).


Gross eye damage varies
significantly
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Presentation Notes
Clinical signs associated with eye fluke infection can vary significantly. Often, and particularly in instances where the infection pressure is high, individual metacercariae within the aqueous humor are visible to the naked eye. The way in which infection manifests as gross eye damage varies significantly and is not strictly related to parasitic burden. In mildly affected eyes, damage can be little more than a slight haziness, which can be diffuse or more particularly associated with the vitreous humor or lens. In the most extreme examples, the entire eye becomes completely opaque, and if the damage is bilateral, these fish are the most likely to be runted and anorexic. Between these two extremes, there can be a myriad of varying degrees of eye opacity and cataract formation.


Lifecycle of Diplostomum spp.

Adult trematode:
im gut of water bird

maﬂ rl ne SCOtIand http://www.fao.org/fishery/static/FAO_Training/FAO_Training/General/x6709e/x6709e15.htm
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The eye fluke has a complex life cycle with a water snail acting as one of the intermediate hosts. Larval parasites - cercariae - are released from the snails and actively seek out fish which act as the second intermediate host and it is this invasion of cercariae which can cause such extensive damage in the fish. The snails can release millions of cercariae over a very short period of time resulting in an overwhelming invasion of the fish. The cercariae mostly penetrate through the flank of the fish, On it's migration through the tissues of the fish to it's final destination in the eye, the parasites cause severe damage and this results in the affected fish swimming abnormally (often side swimming), becoming dark, lethargic, off their food and often rapidly developing serious spinal deformities. There is a rapid escalation of fish losses due to this extensive tissue damage. The parasites move quickly through the fish to the eye and the microscopic examination of fresh eye squashes will show high levels of the fluke.


Histopathology images

Metacercariae of Diplostomum spp. :
- a) Present in lens (arrow) and in the eye chamber (triangle)
- b) Higher magnification of metacercariae on the eye lens

- ¢) Present in the vitreous body (arrow)

- d) Higher magnification of metacercariae in the eye chamber (arrow)
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Presentation Notes
Tissue material from affected fish on both sites A & B were examined by histopathological examination and the following observations were reported:- In infected fish from site A, metacercariae were identifiable in both the aqueous portion of the eye sampled as well as in close association with the lens. At site B, fluke are typically only recovered from the aqueous portion of the eye sampled, and rarely associated with lens tissue.  
The clinical picture and histopathology observations suggested that there were at least two species of eye flukes associated with damage; one species that preferentially targeted the eye lens causing disruption to vision (site A) and the other species associated more with non-specific whole-eye swelling and lower overall impact on vision (site B).
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Molecular findings

< l@ — >

Pooled (n = 10) eye lenses Pooled (n + 10) agueous
eye material

« Partial sequencing of the cytochrome c oxidase
subunit | mitochondrial gene.
— Eye flukes associated with the lens:-
— Diplostomum mergi - linage 3

— Eye flukes associated with the aqueous eye material
— Diplostomum baeri - complex sp. 2

ma rine SCOtIand Moszczynska et al. (2009). Development of primers for the mitochondrial cytochrome ¢ oxidase | gene in digenetic

trematodes (Platyhelminthes) illustrates the challenge of barcoding parasitic helminths. Molecular Ecology Resources,

science o (SuppiD), 7582
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Presentation Notes
In order to determine the species of flukes associated with the cataracts, eye lenses from 10 fish were carefully dissected and pooled into RNAlater (site A) and aqueous eye material collected from 10 fish and pooled into RNAlater (site B). Partial DNA sequencing of the cytochrome c oxidase I gene (COI) was performed according to Moszczynska et al. (2009).


Molecular findings — (cox1) gene seqguencing
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marlne SCOtIand C. Selbach, M. Soldanova, S. Georgieva, A. Kostadinova & B. Sures (2015). Integrative taxonomic approach to the

cryptic diversity of Diplostomum spp. in lymnaeid snails from Europe with a focus on the ‘Diplostomum mergi’
species complex. Parasites and Vectors, 8(1):300
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Presentation Notes
Results concluded that two Diplostomum spp. were present in the eye samples. Diplostomum mergi (linage 3) was associated with the eye lenses dissected from site A and Diplostomum baeri (complex sp. 2) was identified was the aqueous eye material.


Control measures

Adult trematode:
in gut of water bird

http://www.fao.org/fishery/static/FAO_Training/FAO_Training/General/x6709e/x6709e15.htm
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Control measures

Covering inlet channel with plastic sheeting
— Inhibit plant growth — minimising habitat for Lymnaea snails

 Paddle wheels installed in the inlet channel
— Disrupt water flow and infective metacercariae

« Standard drainage and disinfection procedures
between production cycles

 This has not prevented outbreaks of eye fluke
Infection.
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At site A, several different strategies have been used to try and reduce the risk of eye fluke. These include covering the inlet channel with plastic sheeting with the aim of inhibiting plant growth which would otherwise provide a suitable habitat for Lymnaea snails, introducing paddle wheels to the inlet channel in order to disrupt the water flow and infective stage metacercariae as well as standard practices such as draining and disinfecting pond units. It is hard to quantify the effect these measures have had; however, they have not prevented large-scale outbreaks of eye fluke infection since their introduction.
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Control measures —recent strategy

Installation of a 30-micron disc filter
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Recently a 30-micron disc filter has been installed and is currently operational. This will filter all of the river water supplying the site during the high-risk months of the year (typically when water temperatures are consistently above 10°C, and particularly during periods of low rainfall in summer). The hope is that the disc filter will remove most of the infective stage metacercaria from the water. At site B, various ground works have been undertaken, including digging out water inlet channels in the hope that snails and their habitats will be disrupted. Again, the true impact of these works is hard to quantify, but they will not altogether remove the risk of infective stage cercariae from the inlet water.


Conclusions

« Two Diplostomum species associated with eye
damage in rainbow trout (Oncorhynchus mykiss).

 Diplostomum mergi associated with eye lenses,
resulting in significant eye damage.

 High infection pressure observed in Lymnaea snails.

o Steps toreduce the risk have been taken and will be
assessed throughout summer 2019.
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