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General context

…a demanded and constantly changing world

720 kg / year
9% AP 
7% Fish 



Hammond, 1944 + immune system 
proposed partitioning 



Nutrition and immune system, where is the link? 



What do we do about this? 

Efficient use of ingredients / decrease the impact of diseases   

Lipids – fatty acids    

Protein – amino acids 

Vitamins 

Minerals  

Carbohydrates  

B-glucans Algae  Krill   Nucelotides    Antioxidants   

Nutrition

Health

Sustainability



What do we do about this?

In vivo – In vitro – Ex vivo 



What do we do about this?

In vivo 



Pyropia + Gracilaria  

Nanochloropsis + Schizochytrium  

Increase in SGR   

Increase in antiviral activity   

Modulation of Mx expression    

Increase in antibacterial humoral components in RBC    

Increase in phagocytic cells in peripheral blood    

Increase in immature red cells   

What do we do about this?



Nuevos ingredientes y reciclaje de nutrientes

Dietas funcionales y vehículos 



Nutrients / Selenium

What do we do about this?

Host directed    

Dietary selenium increases the plasma 
concentration of selenium and its antioxidant 
capacity in rainbow trout High concentrations of trout plasma and selenium supplementation 

affects the bacterial growth and viability in SHK-1



Nutrients / Selenium

What do we do about this?

Host directed / In vitro + Ex vivo   

Selenium 
increases the 
abundance and 
activity of Gpx1 at 
non-bactericidal 
and non-cytotoxic 
concentrations in 
SHK-1

Selenium 
reduces 
Piscirickettsia 
salmonis 
infection in 
SHK-1



Nutrients / Iron  

What do we do about this?

Host directed    

Deferiprone decreases intracellular iron content in SHK-1 at 
non-bactericidal nor cytotoxic concentrations

Deferiprone reduces Piscirickettsia salmonis 
infection in SHK-1 cells.



What do we do about this?

Host directed    

Deferiprone reduces mortality of Oncorhynchus mykiss 
challenged with Piscirickettsia salmonis Deferiprone decreases Piscirickettsia salmonis burden in fish 

kidney at a non-antibiotic concentration

Nutrients / Iron  



Nutrients / Glutamine

What do we do about this?

Phagocytic cells / nutrient use / metabolic flux     

Metabolic energy 
remodeling of SHK-1 cells 
exposed to PAMPs of SRS

“…mitochondrial bioenergetics and 

metabolic plasticity in salmon 

phagocytes…”

The metabolic phenotype of 
the SHK-1 cell lines is 
adjusted to different carbon 
source     



What are we doing?

In vivo – In vitro – Ex vivo 

Nutrition – Immune 

Desarrollo de formulaciones de liberación controlada vía oral 
para aumentar la biodisponibilidadde oxitetraciclina: 
Optimizando una herramienta terapéutica para la producción 
animal intensiva

Plataforma habilitante de apoyo para la producción y uso de 
insumos vegetales nutricionales provenientes de cultivos de 
rotación de la macrozona sur y austral de chile como fuente 
sostenible de proteínas y aceites que puedan ser escalables, 
costo y ambientalmente efectivas para su uso en la elaboración 
de dietas en la industria de salmónidos

Pro and antioxidants in fish diets: 
studying the dynamics between oxidative 
damage and defenses

Repurposing of non-antibiotic host-directed drugs as 
a rational strategy for the control of Salmonid 
Rickettsial Septicemia (SRS)

IMPLEMENTAR Y VALIDAR UN MÉTODO IN VITRO 
PARA EVALUAR INGREDIENTES FUNCIONALES



…The team 

What else are we doing?  AB encapsulation – Redox balance  
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