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Clinical Scenario

➢ 45-year-old woman with chronic 
depression and diagnosed with major

     depressive disorder since age 40.

➢ She has not responded to any
     antidepressants.

➢ Her annual physical exam and 
bloodwork are all normal.

What is her future in the healthcare system?



➢ A 17-year-old girl has episodes of 
depression and anxiety. She is unable to 
focus on schoolwork and develop 
friendships. 

➢ Her primary care physician told her 
parents that it is just teenage hormones 
and she will grow out of it. 

What is her future in the healthcare system?

Clinical Scenario



➢ 38-year-old woman with episodes of 
anxiety that are unpredictable and 
debilitating.

➢ She responds to anti-anxiety 
medications to dampen her anxiety, but 
she falls asleep and is unable to function 
the rest of the day from the anxiolytics.

What is her future in the healthcare system?
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The Neurochemistry of Depression
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Cells of the Brain



A review of 150 years of cell counting. J Comp Neurol. 2016 Dec 15;524(18):3865-3895.



Culture of Microglia, Astrocytes, and Oligodendrocytes



Microglia roaming through the brain, Resolution Imaging
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Neuroglia Activation



Microglia Resting, M1 and M2 Functions





Microglia Activation Throughout the Lifespan



Mitochondrial Dysfunction and Neuroinflammation



Neuroinflammation Reduces Nerve Conduction Speed





Neurotransmitters



Neurotransmitters

Antiexcitotoxic and anticonvulsant
antagonist for NMDA, AMPA, and glutamate receptors

Ketogenic diet
fasting



Excitotoxin
Activates resident microglia and promotes oxidative injury

Immune 
activation

Antiexcitotoxic and anticonvulsant
antagonist for NMDA, AMPA, and glutamate receptors

Neurotransmitters



The Kynurenine Pathway in Major Depression



Synaptic Dysfunction in Neuroinflammation



Blood-Brain Barrier Permeability with Neuroinflammation



Neuroinflammation

The Impact of Neuroinflammation on the Brain
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WHAT IS THE IMPACT?
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WHAT IS THE IMPACT?
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The Drug That Changes the Paradigm Shift



Ketamine Paradigm Shift for Depression Pharmacology



Physiological Impacts of Ketamine on Neuroinflammation



Ketamine Use Disorder (KUD)
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CLINICAL SEVERITIES OF NEUROINFLAMMATION

Transient Neuroinflammation

Chronic Neuroinflammation

Microglia-Primed Neuroinflammation

Neurological Autoimmunity

Neurodegeneration



"Our childhood determines the questions 
we spend the rest of our lives trying to 
answer." — Inspired by Sigmund Freud





Aristo Vojdani, PhD
Professor of Medicine at Loma Linda University School of Medicine
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Martha Herbet, M.D., Ph.D.,
Professor of Neurology at Harvard Medical School 
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Microglia “Steady” Versus “Activated” State
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Microglia “Steady” Versus “Activated” State



Picture with permission Aristo Vojdani, PhD

Transition Into a New Structure
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Basic Concept of Microglia Priming







Endotoxemia

Leaky gut with dysbiosisHealthy intestinal barrier

Unhealthy gut bacteria into circulation
“Endotoxemia”
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Endotoxemia

Leaky gut with dysbiosisHealthy intestinal barrier

Unhealthy gut bacteria into circulation
“Endotoxemia”



Microglia Pre and Post LPS Stimulation

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

Resting Neuroglia Before TBI Activated Neuroglia After TBI
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Clinical Pearl

An unproportionable deficit in neurological function from 
various triggers that impact the immune system  (dietary 
proteins, lack of sleep, environmental exposure) suggests 
microglia priming.



Clinical Presentation of Primed Glial Cells
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Clinical Strategy for Neuroinflammation
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“The ketogenic diet has been shown to exert specific effects on neuroinflammation within 
the central nervous system (CNS). Ketone bodies can penetrate the blood-brain barrier 
and modulate microglial activation, thereby reducing neuroinflammation…”





Key Clinical Concept

If a person’s cognitive and mental function dramatically 
improve while in ketosis,  it strongly suggests 
neuroinflammation as an underlying mechanism. 
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Fasting to Promote Autophagy of Primed Glial Cells





Nutrients 2025, 17, 2266.
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Key Clinical Concept
Polyphenols

Activate CREB

Inhibit NF-kB IL-10
T6F-B

TNF
IL-1

Balance Microglia Polarization 

M1
Microglia Activation

M2
Microglia Activation

Polyphenol Modulation of Microglia



Key Clinical Concept

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.

Key Clinical Concept



Natural Compounds that Can Cross the BBB 
are Ideal for Neuroinflammation



RATINGS OF POLYPHENOLS IN CLINICAL PRACTICE
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)

Dr. Datis Kharrazian copyright 2019
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Essential Fatty Acids



Rapid DHA Passive Diffusion Across BBB



DHA Breakdown from Neuronal Membrane



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. 127



Nutrients 

(Vitamins and Minerals)



Vitamin D

Magnesium 

Vitamin A
Vitamin E

B1
B2
B3
B5
B6
Zinc 
Calcium 

RATINGS OF VITAMINS AND MINERALS FOR 
NEUROINFLAMMATION











Antioxidants





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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Brain-Derived Neurotropic Factor (BDNF) and Plasticity



Neuroplasticity



Clinical Pearls

• Sometimes the stimulation from exercise causes adverse 
reactions from degenerated areas of the brain that cannot handle 
activation. 

• If there is an adverse reaction, you may need to determine if this is 
occurring by trying different type of exercises.



Potential Adverse Reactions With Impaired Brain Regions

BRAIN REGIONS SENSITIVITY TO TYPE OF EXERCISE

Cerebellum 
• Balance exercises (yoga)
• Core platform exercises (BOSU)
• Lots of ups and downs (burpees)

Vestibular
• Excessive motion in environment 

(crowded gym)
• Unstable ground (treadmill) 

Frontal cortex • Exercise that requires focus 
and concentration

Auditory context/Tectum • Environments that are very loud
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Mechanisms for Brain Inflammation
• Head trauma
• Poor circulation
• Anemia
• Autoimmunity
• Systemic 

inflammation
• Gut permeability
• Gluten sensitivity
• Blood-brain barrier 

permeability
• Glycosylated end 

products/diabetes
• Alcohol
• Drug abuse
• Environmental 

pollutants
• Insulin surges

• Brain fog
• Unclear thoughts
• Poor brain endurance
• Slow and varied mental 

speeds
• Loss of brain function 

after trauma
• Brain fatigue and poor 

mental focus after meals
• Brain fatigue promoted 

by systemic 
inflammation

• Brain fatigue promoted 
by chemicals, scents 
and pollutants

Symptoms of 
Neuroinflammation

Activate glial 
neuroinflammation 







Thank you 
for your attention
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