
Brain-Gut Connections



What Is The Brain-Gut Connection?

A bidirectional communication 
network 

It monitors and integrates gut 
functions

Links them to cognitive and 
emotional centres of the brain.



Involves central, autonomic and 
enteric nervous systems, the 
neuroendocrine, 
enteroendocrine and 
neuroimmune systems

Mediates genetic and 
environmental factors on brain 
development and function



Where does it start?
The relationship starts in the gut

It plays a regulatory role for brain and 
nervous system function

In return the brain and nervous system 
signals the gut 

Many parts needed by the brain and 
nervous system such as  GABA, 
glutamine, serotonin etc are made in 
the gut. 



Enteric Nervous 
System (Gut)



Enteric Nervous System

Embedded in the gastrointestinal lining

Governs the function of the GI tract 

Acts independent of the sympathetic 
and parasympathetic nervous systems

But can be influenced by them

The 2nd Brain



Vagus Nerve
More than one nerve

Main communication between the 
brain and the gut

Gut activating the Vagus nerve can 
affect the brain, behavior, 

Plays a role in metabolic disease, 
diabetes, obesity, inflammation, 
asthma,  migraines, seizures, 
depression



Vagus Nerve
Vagus nerve can also trigger better gut 
function

Improving bacterial communication, 
less pathogens, better bowel function

Electric Medicine: Using electrical 
pulses to stimulate the Vagus nerve

2016 study on people with 
Rheumatoid Arthritis – experienced 
lower inflammation and less pain



Vagus Nerve Stimulation
The goal is to improve vagal tone

Splashing cold water on the face – they 
do not know why

Humming, speaking – vocal cords 
connected – what else?

Slow, rhythmic breathing from the 
diaphragm

Meditation

Balancing gut bacteria



Four Ways To Communicate

1. The Autonomic Nervous 
System

2. The Microbiome Immune Loop

3. Microbial Metabolites

4. Environmental Influences



Early Development

Gut and brain  are made from 
the same tissue in the womb as 
fetus develops

They are connected by the Vagus 
nerve

The gut microbiome is affected 
by our emotions and what we 
experience



In return, the gut sends chemical 
signals affecting memory, emotions, 
and behavior

This includes neurotransmitters

Gut also make hormones and is 
influenced by them as well

Does the fetus have gut bacteria?



Stress and Emotions

Limbic system - emotion, behavior, 
motivation, long-term memory, and 
olfaction

Stress affects the limbic system –home 
of the fight or flight response

The limbic system then plays a role 
reducing good bacteria and increasing 
the virulence of bad



Cortisol
A recent study determined that cortisol is a 
key hormone the gut uses to communicate 
with the brain

Cortisol acts as a messenger to brain 
metabolites (such as NAA) which are 
crucial to function and growth

NAA (N-acetyl aspartate) is an amino acid need 
for several brain functions

Ruminococcus bacteria was associated 
with lower NAA - Autistic brains often have 
low levels of NNA



Disrupters of Brain - Gut
Antibiotics

Studies have shown anywhere from 6 
months – 2 years of disruption of the 
brain gut from one course of 
antibiotics

Depends on what type of antibiotic

Fluoroquinolones – used for 
respiratory, ear, sinus infections the 
worst



A recent large population study 
reported that treatment with a 
single antibiotic course was 
associated with an increased risk 
for depression and anxiety, rising 
with multiple exposures - Bercik 
et al.



Disrupters
2. Elevated LPS (Lippopolysaccharide)

Considered an endotoxin 

It’s normal in the lumen

Should be  contained in the gut and 
excreted

80% of all bacteria (including good) 
produce it

It is used for communication in the gut 
and with immune system



Disrupters
3. Glyphosate

Disrupts the shikimate pathway of 
good bacteria

Has been found in core blood of babies

Inhibits Cytochrome P450 enzymes

Linked to autism, Alzheimer’s, 
Parkinson’s, allergies, heart disease, 
ALS, MS, cancer, obesity, depression



Links are based on comparing rise of 
these health conditions with rise of 
use of glyphosate between 1994-2010

Little or no studies (ie mouse or rat) 
linking  glyphosate to conditions

However, there are studies linking 
damage to gut bacteria



Some bacteria affected more than other –
lactobacillus, bidifus bacteria, and other 
beneficial bacteria more susceptible than 
pathogenic like salmonella

Glyphosate does not get re-used in the 
body

Once bacteria dies – it goes with it

Eating organically and avoid GMO helps fix 
damage

Glyphosate-free certification for products



Diet Considerations

High fat diet is associated with 
reduced diversity and synaptic 
plasticity (ability of synapses to 
strengthen and weaken) and 
increase anxiety (in mice)

High sucrose diet decreased long 
term and short term memory (in 
rats)



Low calorie diet improved cognition (in 
rats)

A diet that increases diversity of gut 
bacteria  in humans improves cognitive 
ability

Alcohol, smoking and disrupted sleep 
patterns have all be shown to alter gut 
bacteria composition



Probiotics vs Prebiotics

Probiotics have limitation because they 
do not colonize in the gut

Prebiotics such as FOS and GOS have 
been shown to reduce anxiety in mice 
with high LPS and lower inflammatory 
markers

In humans - supplementation with 
GOS for three weeks lowered cortisol 
levels and increased positive attitude



Supplementation with Omega 3 
(DHA/EPA) helped correct gut 
dysbiosis in baby rats who 
suffered early life stress

Also increases Arkermmansia 
muciniphila. So does FOS and 
polyphenols, navy beans 

Whole grains and high fibre 
foods also show  benefits



In general
Diversify diet and clean-up the 
environment

Farmers market provide different 
versions of regular foods)

Repair the gut lining and work on re-
populating gut bacteria

Stimulate the Vagus nerve

Reduce stress and create a healthy 
lifestyle



All of the suggestions fall into our 
scope of practice

Many of them offer opportunities to 
offer clients something different

Talk to the client – and figure out what 
strategies they want to try

Having more to suggest is never a bad 
thing


