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Culture of Microglia, Astrocytes, 
and Oligodendrocytes
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Microglia Roaming Through the Brain,
Super Resolution Shadow Imaging

5



Pathways That Activate 
Neuroinflammation
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Microglia “Steady” Versus 
“Activated” State
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Transition Into a New Structure
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Basic Concept of Microglia Priming
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Transition Into a New Structure
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Transition Into a New Structure

Picture with permission Aristo Vojdani, PhD
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Microglia Pre- and Post-LPS Stimulation

Microglia Pre LPS Microglia Post LPS
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Inflammation and Neuroprotection In 
Traumatic Brain Injury

Resting Neuroglia Before TBI Activated Neuroglia After TBI
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Neuroinflammation Symptom Scale



Transient Neuroinflammation

Chronic Neuroinflammation

Microglia-Primed Neuroinflammation

Neurological Autoimmunity

Neurodegeneration
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Clinical Severities of Neuroinflammation



Transient 
Neuroinflammation

Chronic 
Neuroinflammation Primed Glia
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Clinical Management 
of Neuroinflammation
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Key Concepts
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Key Concepts
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Clinical Pearls

● TBIs can lead to symptoms 5–10 years after the 
initial injury.

● Any time you see a case history with symptoms of 
neuroinflammation you must evaluate the medical 
history timeline for a TBI.

● TBI is most concerning if the patient lost 
consciousness after the injury.
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Clinical Pearls

● The force of the impact is not the only variable that 
determines the severity of the TBI and the potential 
for microglia priming.

● All the physiological variables that can impact the 
shift of microglia to greater M1 activity before the 
impact can have a profound impact on the severity 
of TBI.
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Clinical Strategy for Neuroinflammation
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Dietary Interventions for Neuroinflammation

Anti-Inflammatory Stabilize Blood Glucose Modified Ketogenic Diet Intermittent Fasting 

Essential fatty acids
Fried food
Hydrogenated fats 

No missed meals
Avoid sugar
Limit carbohydrates
Small portion size 

Less than 20–50 grams 
of carbs per day
70–80% of calories
are from fat

Eat first meal of the 
day 12–18 hours 
after dinner the 
night before

Gluten-free
Dairy-free

Paleo diet (grain-free)

Autoimmune Paleo Diet
(grain- and lectin-free)



There is growing evidence that ketone bodies (KB)—derived from fatty acid oxidation and produced during 
fasting or consumption of high-fat diets—can exert broad neuroprotective effects. 

Moreover, ketone bodies appear to exert both epigenetic and anti-inflammatory effects. 

Notwithstanding this limitation, there is growing evidence that ketone bodies are more than just cellular 
fuels, and can exert profound biochemical, cellular, and epigenetic changes favoring an overall attenuation 
in brain network excitability.



Nutraceutical Approaches 
to Neuroinflammation



The Big Picture



Polyphenols

A category of chemicals that naturally occur in plants.

There are more than 500 polyphenols.





Key Concepts
● Natural compounds that can cross the blood-brain 

barrier are the most effective agents for 
neuroinflammation.

● Antioxidants or natural compounds that cannot cross 
the BBB have limited impact on neuroinflammation.



Natural Compounds That Can Cross the BBB 
Are Ideal for Neuroinflammation





Resveratrol (grape skin)
Curcumin (turmeric root)
Apigenin (celery, parsley)
Catechins (green tea)
Luteolin (onions, capers)
Baicalein (tree bark)
Rutin (pomegranate)

Naringenin (orange, cherries)
Quercetin (berries)

Hesperidin (citrus fruit)
Fisetin (strawberries) 
Myricetin (grapes, onions) 

Chrysin (citrus fruits)
Kaempferol (broccoli)

Ratings of Polyphenols in Clinical Practice 
for Neuroinflammation



The Basic Concept
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The Basic Concept







Key Concepts

● Polyphenols do not have the same impact on everyone.

● Polyphenols only become active when they are 
converted to metabolites by enzymes in the 
microbiome.

● Different microbiomes have different responses to 
polyphenols.









Metabolites are synthesized by the microbiome







Key Concepts

● Polyphenols only become active when they are 
converted to metabolites by enzymes in the 
microbiome.

● They are not able to cross the blood-brain barrier until 
they are metabolized by the microbiome metabolites.







Polyphenols

Microbiome
Diversity

Microbiome
Diversity

Consumption of 
Polyphenols can       Microbiome Diversity

Polyphenols
Not Metabolized 
By Microbiome

Unable to Cross
Blood-Brain Barrier

Non-Active 
Polyphenols

M1 and M2
Modulation =

Brain
Function

Polyphenols and Gut Microbiome



Clinical Pearls

● Please note that polyphenols may not cross an 
inflamed/permeable blood-brain barrier.

● These flavonoids cross the brain through healthy 
active and passive diffusion pathways.







Key Pathways of 
Polyphenols
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Polyphenols

Activate CREB

Inhibit NF-kB IL-10
T6F-B

TNF
IL-1

Balance Microglia Polarization 

M1
Microglia Activation

M2
Microglia Activation

CREB and Microglia Polarization









Note

● Modulation of M1 and M2 pathways is not only 
important for inflammatory reactions but also for 
autophagy pathways to prevent neurodegenerative 
diseases such as AD and PD.
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Clinical Concepts

● How much flavonoids do you use?

● Should you treat the gut before you can use 
flavonoids?

● Should the blood-brain barrier be healthy for 
flavonoids to cross?



Clinical Pearls

● You should include polyphenols throughout your 
treatment plan.  

● They will have different impacts as systems in the 
body heal and they can help support the blood-brain 
barrier and microbiome diversity, which are critical in 
helping the blood-brain barrier work.


