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What is melanin and what does it do?

• Melanin is a pigment present in almost all animals 
and humans, except those who have a genetic 
condition called albinism.

• Melanin is responsible for different skin, hair and 
eye colors in humans and animals

• Eumelanin – brown/black

• Pheomelanin – red/yellow

• The most studied function of melanin is UV 
absorption and an anti-oxidant effect
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What is melanin and what does it do?

• Melanin is found in
• Melanocytes in endothermic animals (like for example mammals)

• Confined to the skin, eyes, inner ear and different internal organs but NOT to the immune system

• Melanocytes and melano-macrophages in exothermic animals (like for example fish)

• Confined to the skin AND immune system



Why does melanin appear in the muscle of 
salmon?



Why does melanin appear in the muslce of salmon?

The aetiology has not been fully determined

Red spots (RFCs) 
Acute response, bleeding in the tissue

Black spots (MFCs)
Chronic response, immune system seeks to limit and heal the tissue damage

Image source: Bjørgen, Brimsholm, Asserson et 
al. (2024)



Why does melanin appear in the muscle of salmon?

• Melanin appears with melano-macrophages as part of a normal inflammatory response of the 
fish. 

• Inflammatory response is triggered by trauma, infection or exposure to toxins

• PRV induces a pro-inflammatory environment that is important for the pathogenesis of the spots



Why does melanin appear in the muscle of salmon?

• Red focal changes (RFCs) and Melanized focal changes (MFCs) have not been observed in wild 
Atlantic salmon in nature

• Factors associated with the rearing conditions in traditional fish farms play an important role in 
RFC and MFC development

Figure source: Red and melanized focal changes in white skeletal muscle in Atlantic salmon: Comparative 
analysis of farmed, wild and hyrid fish reared under identical conditions, Brimsholm et al, 2023



Why does melanin appear in the muscle of salmon?

• Recent research concludes that necrosis in fat 
cells is the most likely cause of RFCs and 
furthermore, MFCs. 

• Inspiration from human pathology

• Bleeding related to fat cell necrosis

• Placement of the spots

• New FHF research project – “Fatspot”
• Correlation between feed, exercise and trauma, 

and changes in the fat tissue of the fish



What are the consequences of melanin spots 
in salmon production?



What are the consequences of melanin spots in salmon 
production?

• Melanization of the muscle is a huge quality challenge in Norway, Chile and in Iceland

• Approximately 20% of salmon filets produced in Norway have dark spots (Mørkøre et al. 2015)
• The prevalence shows a clear geographical variation

• Seems to be a lower prevalence in Iceland

Source: Mørke flekker i laksefilet – Kunnskapsstatus og tiltak for å begrense omfanget. Mørkøre et al, 2015



What are the consequences of melanin spots in salmon 
production?

• Melanin spots must be removed at the processing plant
• Increased labor cost

• Lower harvest yield

• Diffuse melanization of the muscle => reduced harvesting quality or possibly not used for human 
consumption



How do we prevent melanin spots?



How do we prevent melanin spots?

Aetiology not fully understood – difficult to prevent completely

BUT

The following points could help
• Anti-inflammatory feed - High content of DHA and EPA

• Minimize stress and handling

• Biosecurity to reduce risk of infection



Are melanin spots a necessary evil in salmon 
production?



Are melanin spots a necessary evil in salmon production?

• I’d like to say no!

• Why?:
• Wild fish in nature does not have RFCs or MFCs, but does when reared in a farming environment

• What is it in a modern farming environment that causes the development of these spots?

Further research warranted!



Relevant research papers



Thank you!



Questions?



Wanna talk fish health?
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