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Fatty acids

X:Y n-Z
Number of carbons

Number of double 
bonds

Position of the 
start of double 

bond from
terminal methyl

Lipids

Source & reserve of energy Triglycerides Neutral lipids (NL) / reserve lipids

Strong dietary
influence

Polar lipids (PL) / membrane lipidsStructure and function of cell
membranes

Phospholipids
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Saturated
(e.g Palmitic acid ; 16:0)

Mono unsaturated
(e.g Oleic acid ; 18:1 n-9)

Poly unsaturated
(e.g EPA ; 20:5 n-3)

Fatty acids

Lipids

Source & reserve of energy Triglycerides Neutral lipids (NL) / reserve lipids

Strong dietary
influence

Polar lipids (PL) / membrane lipidsStructure and function of cell
membranes

Phospholipids
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Essential fatty acids

Physiology

Behavior
Diseases prevention

Growth

Neural development

EPA
DHA

20:5 n-3

22:6 n-3

Lipids

Source & reserve of energy Neutral lipids (NL) / reserve lipids

Strong dietary
influence

Polar lipids (PL) / membrane lipidsStructure and function of cell
membranes

Phospholipids

Triglycerides
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DHA

Membrane fluidity & permeability

Cell structure & function

Tissue development and performance

Whole individual physiology
(Growth, metabolism)

EPA
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Aquatic primary
producers

Primary consumers

Higher trophic
levels

Humans

DHA
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ALA

Diet

Precursor n-3 fatty acid

18:4 n-3
Δ6

20:4 n-3
Elovl

EPA
Δ5

22:5 n-3

DHA
Δ4

Elovl
Elovl

24:5 n-3

24: n-3
β-oxydation

EFA
Sprecher way
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Aquatic primary
producers

Primary consumers

Higher trophic
levels

Humans

DHA
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Aquatic primary
producers

Primary consumers

Higher trophic
levels

Humans

Physiology and species
assemblage modification

Decrease in n-3 LC PUFA content of 
primary producers

Global scale depletion ?

Shift towards less productives 
communities
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Global scale depletion of LC-
PUFA  ?
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Global scale depletion of LC-
PUFA  ?

Implications for fish ?
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Loire

Three different life 
stages : G1 / G2 / G3

Summer 2019 (July & August)
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Seine

Is the natural FA composition of 
juvenile sea bass impacted by its
habitat and ontogenetic stage ?
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N =12 – G1 N= 10 – G2 N= 12 – G3



• Considering the importance of DHA in fish development, the DHA depleted
fish will have reduced growth and metabolic performance.

• Fish will try to compensate the lack of DHA by enhancing their biosynthesis
availability

What are the physiological adjustments of 
juvenile European seabass from the Seine 

estuary when subjected to a DHA-depleted 
diet ?
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Seine

One target life stage : G1
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Seine

Plouzané

Fishing and 
transportation to 
rearing facilities
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Seine

Plouzané

Quarantaine

Fishing and 
transportation
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Seine

Plouzané

Quarantaine

5/6 months
conditioning

Fishing and 
transportation
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18,7 ± 1,5 cm
81,2 ± 18,9 g



Control pellet / 2-0,5% BM/day (T° dependant) 

DHA depleted pellet / 2-0,5% BM/day (T° dependant) 

N = 17/tank

N = 17/tank

DHA
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Seine

Plouzané

Quarantaine

5/6 months
conditioning

Fishing and 
transportation

Respirometry
& swimming

challenge
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21,1 ± 1,4 cm
111,6 ± 24,5 g

18,7 ± 1,5 cm
81,2 ± 18,9 g
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NCOT :
(MMR-SMR)

Ucrit



Tissue 
sampling for 
FA analysis

NCOT :
(MMR-SMR)

Ucrit
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Specific Growth Rate

SGR is significantly 
higher for control 

group
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DHA in muscle in 
lower in the depleted

group (p=0,03)





Specific Growth Rate & DHA

Significant relation 
in depleted group

The more DHA, 
the less growth

????
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DHA & ALA 

ALA

Diet

18:4 n-3
Δ6

20:4 n-3
Elovl

EPA
Δ5

22:5 n-3

DHA
Δ4

Elovl
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DHA ALA
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DHA ALA

ALA

18:4 n-3
Δ6

20:4 n-3
Elovl

EPA
Δ5

22:5 n-3

DHA
Δ4

Elovl
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DHA SGR

DHA ALA

ALA

18:4 n-3
Δ6

20:4 n-3
Elovl

EPA
Δ5

22:5 n-3

DHA
Δ4

Elovl

Energy costly ?
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Negative
correlation of 

Muscle DHA with
EPOC
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DHA & EPOC 

When separating
the treatments, 
the trend is not 

significant (but p= 
0,053…)

Implications 
of DHA 

depletion ??
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No other
metabolic variable 
with a Muscle DHA 

correlation

Need for deeper
investigation

14



Implications in a changing natural environment context : 

• Reduced SGR in depleted group -> Energy trade off?

• Prey/predator interactions ? EPOC and ability to catch preys
-> Locomotion frequency

Take home message
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Implications in a changing natural environment context : 

• Reduced SGR in depleted group -> Energy trade off?

• Prey/predator interactions ? EPOC and ability to catch preys
-> Locomotion frequency

• DHA is also important in behavior and vision.

One of the first studies with wild caught sea bass studying DHA deficiency

Careful when working with wild fish !

Take home message
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STAY TUNED !
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STAY TUNED !
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