Role of n-3 PUFAs in mood and cognitive disorders
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Mood and cognitive disorders

* Inverse relation between fish consumption and
prevalence of depression and cognitive decline

* Decreased levels of n-3 PUFA in the blood and the
brain of depressed subjects, of aged patients with
cognitive impairment, patients diagnosed with PTSD

* In animal models, decreased dietary n-3 PUFA alters
emotional behavior and memory

* Some positive effects of dietary intervention on
depression, especially in combination with AD or in
patients exhibiting inflammation

Brain PUFA content
DHA/ARA

Bazinet and Layé, Nature Reviews Neuroscience, 2014, Joffre et al., PLEFA, 2014, McNamara et al., 2015, Su, 2015; Song et al., 2016; Layé et
al., 2018; Layé, PLEFA, 2010; Layé et al., 2018; Larrieu and Layé, 2018, Sublette et al., 2011; Su et al., 2018



PUFA metabolism, neuroinflammatory pathways and synaptic activity
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Neuron/glia interactions

Mood and
cognitive disorders
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(Layé, 2010, Dantzer et al., 2008, Dantzer et al., 2014, Castanon et al., 2015)



Microglia homeostatic signature is altered in the brain

of n-3 deficient mice
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. Madore et al.,submitted (Coll. O. Butovsky, Harvard Medical School, Boston USA)



DHA levels and its derivate are decreased in the microglia

of n-3 PUFA deficient mice
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LPS administration activates proinflammatory cytokine

expression in the hippocampus of n-3 deficient mice
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n-3 PUFA dietary deficiency exacerbates inflammatory stimulus

effect on neuroinflammation

A Y-maze task (30 minutes ITI)
150 =

k%%

*kk*%k

—_
o
o

|

*%

93]
o
|

1 Balanced - Saline
I Balanced - LPS
Deficient - Saline
= Deficient - LPS

Time exploring each arm (s)
-

Labrousse et al., 2018



Dietary PUFAs influence microglia activity, synaptic plasticity

and memory
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Delpech et al.,Neuropsychopharmacology, 2015a,b, DeSmedt et al., 2008, Joffre et al., 2014, Labrousse et al., 2012, Rey et al., BBI 2006,
Mingam et al., 2008, Madore et al., 2014, Dinel et al.,2016; Letondor et al., 2016, Vauzour et al., 2015; Lepinay et al., 2015,Letondor et al., 2014,
Dinel et al., 2016, Joffre et al., 2016



Deficient n-3 diet

Supplemented DHA+EPA diet
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Dietary DHA promotes a unique oxylipin pattern in the hippocampus
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Dietary PUFAs influence microglia activity, synaptic plasticity

and memory
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Delpech et al.,Neuropsychopharmacology, 2015a,b, DeSmedt et al., 2008, Joffre et al., 2014, Labrousse et al., 2012, Rey et al., BBI 2006,
Mingam et al., 2008, Madore et al., 2014, Dinel et al.,2016; Letondor et al., 2016, Vauzour et al., 2015; Lepinay et al., 2015,Letondor et al., 2014,

Dinel et al., 2016, Joffre et al., 2016; Rey et al., 2018; Labrousse et al., 2018



Synaptic plasticity is impaired in the hippocampus,

the prefrontal cortex and the nucleus accumbens of n-3 deficient mice
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Dietary n-3 PUFA deficiency impairs emotional

behavior in mice
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(Lafourcade et al. Nature Neuroscience, 2011, Larrieu et al., 2012, larrieu et al., 2014, Thomazeau et al., 2016)



Conclusion
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A 2 months supplementation with LC n-3 PUFA improves

Social defeat-induced dendritic arborization decrease
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A 2 months supplementation with LC n-3 PUFA improves

Social defeat-induced eCB dependent plasticity
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A 2 months supplementation with LC n-3 PUFA improves

Social defeat-induced anxiety-like behavior
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Protective effect of DHA

N-3 PUFA
increase

{  Dendritic arborization

| CB,R signaling and LTD

Changes in behavior and mood
(Larrieu, et al., 2014, Bosch-Bouju et al., in peparation, Bosch-Bouju et al., 2016)
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Dietary n-3 PUFAs modulate neuroinflammation, neuronal plasticity

Memory, stress and anxiety

Synaptic plasticity
Neuronal integrity

Microglia activity
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