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Disease is a major threat to the future of aquaculture

WSS

ISA

Sea lice

EMS



Focus on prevention
• Move from a therapeutic to a prophylactic approach: focus on prevention

• Holistic approach:
- Epidemiology
- Biosecurity
- Genetic selection
- Vaccines
- Health / Functional diets
- Integrated Pest Management



Functional nutrition: 
potential impact on ‘herd immunity’

• Strengthen inherent defences
• Reduce pathogen replication
• Limit pathogen excretion and subsequent challenge pressure



Functional nutrition: 
principal modes of action

Supports 
gut health

Supports the immune 
system

Increases anti-oxidative 
capacity

Stabilises gut 
microbiota

Increases feed intake & 
availability of nutrients



Combating sea lice through functional nutrition
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Novel technologies to investigate the role of functional
diets



Microbiota disruption in Atlantic salmon

McGurk at al., unpublished data



Increased gut permeability in Atlantic 
salmon above 18°C

TER-Transepithelial resistance
Fontanillas et al., 2008, XIII- International Symposium on Fish Nutrition and Feeding



Histology
12

Study of the microanatomy of cells, tissues, and organs as seen through a 
microscope 

New possibilities 
with new equipment



Gut stabilization 
Histological indicators of gut inflammation



Control diet: 12°C Control diet: 18°C

Gut stabilization 
Histological indicators of gut inflammation



Gut stabilization 
Histological indicators of gut inflammation

Control diet: 12°C Control diet: 18°C



Gut stabilization 
Histological indicators of gut inflammation

Control diet: 18°C HT: 18°C



Gut stabilization
Histological measurement of inflammatory gut cells
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Rapid analytical tools
18

Development of diagnostic tools to assess rapidly fish/shrimp health 
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Rapid analytical tools - opportunities
Biological Chemical

Analyses

Decision making



Summary

• Disease and environmental stress comprise fish health and welfare

• Functional nutrition can play a role in mitigating health challenges

• Supporting natural defence mechanisms can reduce reliance on drug treatments 
and resultantly antimicrobial resistance development

• Novel technologies are employed to reveal the modes of action and functionality of 
potential novel dietary characteristics

• Rapid diagnostic tools have the potential for optimising prevention and control 
strategies
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