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Biological 

foundation

Physical safety 
& ergonomics 

Provide

input to 

Central nervous system (including 
the prefrontal cortex)


Functions: integrating environmental input, 
regulating stress, behavior and emotions, 

allocating energy, neuroendocrine signaling

Autonomous nervous system

Sympathetic & parasympathetic.


Functions: autonomic regulation, stress 
response, hormonal activation

Enteric nervous system

Neural network of the 
gastrointestinal tract.


Functions: digestion, nutrient 
absorption, communication with 

microbiome
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biological

regulatory 

systems

Microbiome

Produces short-chain fatty acids, 
neurotransmitter precursors and 
immune modulating metabolites.

These signals influence immune 

activity, metabolism, brain function 
and hormone modulation

Immune system

Receives signals from microbiota, 
gut barrier, nervous system and 

sends signals back to brain 
(cytokines), metabolism and 

organs

Energy metabolism

Mitochrondria, glucose regulation, 

oxidative balance, hormone 
signaling.


Energy availability influences brain 
performance, immune function and 

microbiome composition
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