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Mitochondria:
Environmental response organelles.

Continuously adapt to:
1. nutrient status 
2. toxins 
3. inflammation 
4. stress hormones 
5. circadian signals 
6. movement 
7. light exposure 
8. infections



Sleep Deprivation
Sleep is mitochondrial repair time.

During sleep:
1. oxidative cleanup occurs 
2. brain’s lymphatic clearance improves 
3. mitochondrial repair increases
 
Sleep deprivation impairs:
1. ATP production 
2. insulin sensitivity 
3. emotional regulation
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The Vagus nerve is a prominent battle ground.

The Vagus nerve doesn't merely regulate heart rate.

It regulates inflammation.

This is known as:
The Cholinergic Anti-inflammatory Reflex

Healthy vagal tone helps suppress excessive cytokine 
production.

Higher vagal tone =
• better regulation 
• better resilience 
• lower inflammation





Ideally, inflammation should:
1. Activate 
2. Address threat 
3. Resolve 
4. Return to baseline 

What happens when we have kids that fail step 4?



Immune Resilience Players:
• microbial diversity 
• healthy barriers (gut, skin, lungs) 
• adequate nutrients 
• restorative sleep 
• healthy vagal tone 
• movement 
• inflammation resolution 
• low toxic burden



Standard approach:
Inflammation → immune problem

The FM approach:
• mitochondria 
• autonomics 
• neurodevelopment 
• neurotransmitters 
• behavior 
• cognition 

The immune system is one of the primary architects of 
resilience.



Kids will not think their way into resilience. Their immune 
system, nervous system, microbiome, and mitochondria must 
be capable of supporting resilience biologically.

A kid whose immune system is chronically signaling danger 
will have a very difficult time convincing their brain their world 
is safe.





We Want to Hear from You!

biogenetix.com/survey

Give us your Casual Friday feedback 

with this short 5-question survey.
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