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Essential Fatty Acids





Key Concepts
● DHA is the most abundant fatty acid in the brain and 

regulates several key functions at the phospholipid 
membrane of neurons.

● With significant inflammation, cell membrane DHA 
breaks down to modulate neuroinflammation.

● DHA can cross the blood-brain barrier after oral 
ingestion and may be required during times of 
neuroinflammation.





During neurotransmission and following brain injury, DHA is released from 
membrane phospholipids and converted to bioactive mediators, which 
regulate signaling pathways important to synaptogenesis, cell survival, and 
neuroinflammation, and may be relevant to treating neurological diseases.



Rapid DHA Passive Diffusion Across BBB



DHA Breakdown From Neuronal Membrane





Clinical Pearls

● DHA and EPA cannot get to the brain if they cannot 
be absorbed.

● You need healthy gallbladder function to absorb EFAs.
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Brain-Gut Axis and EFA Absorption



Symptoms of Bile Stasis

● Bloating after fatty or fried meals.

● Burping after fatty meals or fish oils.

● Referral visceral pain between the rhomboids after 
fatty meals.

● Floating stool. 



Short-Chain Fatty Acids



Science. 2013 Aug 2;341:463-464. 

Feed Your T-Regs More Fiber 
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“…Dietary short-chain FAs (SCFAs) expanded gut T regulatory 
(Treg) cells by suppression of the JNK1 and p38 pathway.”

“Treatment with SCFAs ameliorated EAE and reduced axonal 
damage via long-lasting imprinting on lamina-propria-derived 
Treg cells.”



Short, but Smart: 
SCFAs Train T-Cells In the Gut to Fight Autoimmunity In the 

Brain

Immunity. 2015 Oct 20;43(4):629-31. 17

Immunity. 2015 Oct 20;43(4):629-31.



Nutrients 
(Vitamins and Minerals)
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Calcium 

Ratings of Vitamins and Minerals 
for Neuroinflammation











Antioxidants
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Glutathione and Neuroinflammation



The Role of Glutathione In 
Immune-Chemical Tolerance



Oxidants
SO–

OH–

Glutathione Recycling
GSH

GSSG

Cordyceps
Centella Asiatica
Silybum Marianum
N-Acetyl-Cysteine
Alpha-Lipoic Acid
L-Glutamine
Selenium

Glutathione Recycling



Liposomal
S-acetyl L-glutathione

S-acetyl glutathione

N-acetyl cysteine

Ratings of Glutathione Sources



Summary of Nutraceutical 
Approaches for 

Neuroinflammation 
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Polyphenols
Resveratrol (Liposomal)
Curcumin (Liposomal)
Apigenin
Luteolin
Baicalein
Rutin

CERB
NF-kB
Microbiome Diversity
Free Radicals

Balance M1 and M2 Polarization
Prevent Mitochondria Uncoupling
Protect BBB
Protect Neurons 

Essential Fatty Acids
EPA/DHA Lipid Peroxidation

Protects Neuron Membranes
Modulates Prostaglandin Inflammation
Improves Neuron Membrane Function

Short-Chain Fatty 
Acids
Butyrate
Acetate
Propionate

T-Reg Function Balance M1 and M2 Polarization

Nutrients
Magnesium

NMDA Receptor 
Antagonist Reduces Neuron Injury

Antioxidants
Glutathione
Polyphenols

NF-kB
CREB
Free Radicals

Balance M1 and M2 Polarization
Prevent Mitochondrion Uncoupling
Protect BBB
Protect Neurons

Nutraceutical Management of Neuroinflammation
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Thank you for your attention.


