
INTRODUCTION

MATERIALS AND METHODS RESULTS

CONCLUSIONS

ACKNOWLEDGEMENTS

This work was financially supported by “Pacto da Bioeconomia azul” (Project No. C644915664-00000026) within

the WP5 Algae Vertical, funded by Next Generation EU European Fund and the Portuguese Recovery and

Resilience Plan (PRR), under the scope of the incentive line “Agendas for Business Innovation” through the

funding scheme C5 - Capitalization and Business Innovation. PS and AC were supported by Fundação para a

Ciência e Tecnologia (2022.13449.BD and 2022.12761.BD respectively).

 Since Diet1 revealed immune-enhancing

properties, optimization of feeding regimen

will be tested in future experiments.

FUTURE WORK

Peritoneal exudates, hemoglobin content and intestinal antioxidant enzymes of European seabass

sampled before (0h) and 6 hours after infection (6h, n=9) for each dietary treatment. Different

lowercase letters denote significant differences between diets while different symbols stand for

differences within sampling point (Two-way ANOVA; p≤0.05).
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Evaluate innate 

immune condition and 

disease resistance of 

seabass juveniles fed 

diets containing different 

combinations of algae 

derived compounds

Micro and Macroalgae

(biomass) 
Anti-inflammatory

Antibacterial

Immune-stimulant
(Yuan & Walsh 2006;

Peixoto et al. 2017)

AIM OF STUDY

2 Weeks
feeding

Bacterial
challenge

(I.P)

Cumulative
mortality

Sampling 1

Time 0
Before infection

(n=3 per tank)

2.62 x 105

CFU/mL

Photobacterium 

damselae 

piscicida

Diet3
Diet1

Peritoneal leukocytes

after bacterial 

challenge

Gut catalase activity

after bacterial 

challenge

The highest dosis of algae purified

extracts improved antioxidant and 

immune response after bacterial 

challenge

Ctrl
Diet1

Development of algae biorefinery

Novel purified

extracts

Enhance fish disease 

resistance and fish

immune system
(Passos et al. 2021;

Ferreira et al. 2023)

n=45

n=45

n=45

n=45

n=45

n=45

Diet2

CTRL diet supplemented

with low dosis of algae

purified extracts

Diet3

CTRL diet supplemented

with sulphated polysaccharides

and grape-seed extract

n=45

n=45

n=45

n=45

n=45

n=45

Ctrl

Commercial diet

for seabass

Diet1

CTRL diet supplemented

with high dosis of algae

purified extracts22.7 ± 1.8 g

Salinity 35

2 meals/day

Temp 20 °C

Sampling 2

Time 6
6 hours after infection

(n=3 per tank)

Hematological profile Humoral parameters

 Total red blood cells (RBC)

 Total and differential peripheral

leukocytes counts (WBC)

 Total and differential peritoneal 

leukocytes counts

 Hemoglobin

 Hematocrit

 Peroxidase activity

 Lysozyme activity

 Bactericidal activity

Liver and Gut

Oxidative Stress

 Lipid peroxidation

 Total glutathione

 Catalase activity

 Superoxide dismutase activity

Head-kidney and 

gut gene expression

 TNF-α

 IL-8

 TGF-β

 CCR3

MHCII

 CXCR4

 CD8b

MMP9

 TLR-9

 Hep

 IL1-β

 IL-10

MCSFR1

 CD3z

 C3

 Cas3

 CLDN12

OCL-2

 CAT-1

 PCNA-2

GPX-2

 SOD-2

 TPJ-1

Gut total glutathione

after bacterial 

challenge

Ctrl
Diet1
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