
The gastrointestinal system, also known as the gut is a tube-like system made up of 
connected hollow organs, just like a river that runs through us. It starts in the mouth 
and ends in the anus. Its main purpose is to digest food, absorb nutrients and 
eliminate waste.  Although the lining of the gastrointestinal tract is just one cell thick, 
it plays a vital gatekeeping role that allows the body to decide what enters the body 
and what does not.  We are designed like a donut, as essentially the contents of the 
gut are technically still outside our body until this single-cell barrier decides to let 
them enter.   Trouble starts when the integrity of this barrier is diminished and the 
body no longer gets to decide what comes in.  This is called intestinal permeability, or 
leaky gut, and it is the primary way that an inflamed and damaged gut opens the 
doors to gut-related disease in our body.   The gut wall becomes permeable for 
several reasons-  inflammatory foods, stress, sleep deprivation, lack of movement- you 
may notice that these are all the same lifestyle habits that I have talked about as 
foundational to protecting brain health.  It is no coincidence that each of these plays a 
role in gut health as well as brain health.  The two are interconnected through part of 
your nervous system as well as your immune and circulatory systems.  Most everyone 
has experienced this interconnection when they smell a chocolate chip cookie, their 
mouth starts watering, and their stomach starts growing as the digestive tract takes 
the information from the brain and translate that into a directive to get ready to digest 
that cookie.  Or how we can sometimes get butterflies in our stomach when we think 
about public speaking or that roller coaster we went on last summer. 

The Gut – brain axis 
• It is well known within the medical community that there is bidirectional 

connection between the gut and the nervous system, known as the the gut-
brain axis.  

• The gut is known as our second brain. 
• For many years, researchers believed that depression contributed to many GI 

problems, including IBS, constipation, diarrhea, bloating, upset stomach.  

• However, recent studies show that it might be the other way around. That your 
gut is dictating what is happening in your brain.  Therefore, a person that 
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suffers digestive imbalances may later experience mood disorders. 

Your gut flora, your stools and even your bloating and heartburn symptoms can 
explain a lot of what is happening in our gut and can directly impact brain health.  

The real key to the gut-brain connection is the gut microbiome which is the 
ecosystem of bacteria, parasite, fungi, viruses that live in balance inside our bodies. 
 Research on the microbiome has revealed the shocking magnitude of the influence 
the microbiome has on our health.  In fact, when the scientists looked, they realized 
that only 10% of our cells are human with the other 90% being microbial.  Bacteria 
compromise 10% of our total body weight and comprise 99% of the DNA in our 
body.  You can see why the health of our microbiota is so important, it functions much 
like an organ as it sends orders to several parts of our body through chemical 
messengers.  Our healthy microbiome is an integral part of our immune system, it 
protects us from harmful parasites, and influences the effect of drugs, produces 
vitamins, minerals and certain fatty acids, increases or decreases our nutritional status, 
and overall has a huge impact on our health and wellbeing as we age.  However, our 
modern lifestyle threatens the health of our microbiome and we often see the 
diversity and stability of our microbiota declines as we age. Thus, the efforts you make 
to alter your lifestyle to support a healthy gut, will support your microbiome for 
optimal health.   

Let’s talk in more detail about how the microbiome supports brain function: 
• The gut supports a number of everyday functions that relate to the brain, 

including: 
◦ Immune support: 70 -80% of our immune system resides in the gut as 

the primary defense mechanism to keep harmful microbes and toxins 
from entering the body. 

◦ Nutrient production: Vitamins and anti-inflammatory fats are produced 
in the gut by microbes that nourish the brain. 

◦ Neurotransmitter production: The production of serotonin, 80% of which 
comes from the gut and is transported to the brain via the Vagus nerve. 
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◦ Enteric nervous system is comprised of the vagus nerve that stretches 
between the brain and the gut.  The vagus nerve senses the 
environment of the gut and send messages to the brain to respond 
accordingly.  For example, the vagus nerve can impact: 
▪ The regulation of the hypothalamic-pituitary-adrenal (HPA) axis, 

which is responsible for our stress response.     
▪ The release of cortisol as a result of HPA axis activation which 

shunts blood and nutrients away from the gut towards the brain 
and skeletal muscle. 

▪ The release of inflammatory compounds (cytokines) in response 
to inflammation in the gut that has systemic effects. 

▪ The infiltration of White Blood Cells into the brain to defend us 
from foreigners invaders based on what is showing up in our gut. 

So this is how the gut-brain connection works.  What does it look like when one or the 
other is out of balance? 

Which came first? The chicken or the egg? 
An imbalance in the gut microbiome is known as dysbiosis and means that based on 
what we know about the composition of the microbiome, people can have alterations 
that have become associated with diseases.  Using stool analysis, I can see an altered 
microbiome shift towards balance after gut healing protocols are followed.  Often it is 
not clear which came first, the symptoms of the disease process in another part of the 
body or the dysbiosis. For example, a condition such as constipation, if not resolved 
with increased water, fiber and a whole foods diet can eventually lead to dysbiosis. 
 But an altered gut flora (or dysbiosis) can have constipation as one of its side effects.  
Either way, if a condition starts or ends with dysbiosis, the fact is that the underlying 
issue is an alteration in the microbiota.  

What are some manifestations of dysbiosis or altered microbiome?  Often, but not 
always, dysbiosis shows up in people as abnormal bowel movements and/or 
digestive complaints. 
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Unfortunately, it’s all too common for people to enter the clinic with constipation as 
part of their health inventory.  Often, these people do not even realize that having a 
bowel movement 2-3 times per week is a concern.  It’s just what they are used to! 
 Less often but frequently we see diarrhea that has persisted for years and the patient 
is managing with medications and thus aren’t a health concern.  However, I see these 
bowel habits as a clear sign that the digestive system is out of balance.   It tells me 
that their microbiome, which plays a huge role in regulating bowel movements, is out 
of balance and that their foundation of health is weak. 

The frequency with which we eliminate waste from our gut can tell us a lot about our 
gut health.  Constipation is characterized by a lack of daily bowel movement(s).  My 
concern about this pattern in terms of health is that when we can’t have a bowel 
movement, toxins that we’re supposed to excrete can get recirculated and add to our 
toxic load.  It also reduces nutritional status as the inflamed gut lining is less capable 
of absorbing nutrients.   Sometimes constipation is related to insufficient water intake 
or a low fiber diets and I always make sure these concerns are addressed.  However, 
most often, constipation is related to an alteration of the natural peristaltic activity of 
the smooth muscle lining the digestive tract.  This can be a result of the presence of 
microbes in the small intestine producing gases that inactivate the nerves that 
produce the muscle movement that allows food and stool to travel through the gut. 

Diarrhea is characterized as rapid bowel transit that can result in reduced nutrient 
absorption that leads to many micronutrient depletions that have a direct impact on 
cognition.  Vitamin B12 deficiency, in particular, has been closely linked to lower 
nerve function and hence problems with cognition but other B vitamins and minerals 
are also critical to cognitive health.  Similarly to constipation, diarrhea can also be 
related to an alteration in the nerves lining the gut in response to certain gases 
produced by bacteria populating the small intestine.  In both cases, I will screen with a 
breath test that can capture the particular gases that allows me to determine and 
resolve the small intestinal bacterial overgrowth. 

Another symptom of imbalance in the gut is gas and bloating as our system is not 
designed to produce gas as part of our digestion.  Gas and bloating after you eat is 
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common but not normal.  It means that you are not breaking down the foods that 
you’re eating.  Often times, we see that rather than your digestive enzymes breaking 
the down the foods, there are microbes from the large intestine that have migrated 
up to the small intestine and are eating the undigested carbohydrates and in turn 
causing fermentation rather than digestion.  A clear sign of fermentation is excess gas 
and bloating which will cause inflammation of the gut lining, reduce the bodies ability 
to absorb nutrients from foods, and create systemic symptoms such as brain fog and 
joint pain.  We know that the gut and brain are linked and that inflammation in the gut 
leads to inflammation in the brain.  

Heartburn is a third common symptom of gut disturbance which is often caused when 
stomach acid backs up into the esophagus which is not designed to handle the 
caustic gastric juices.  Note that this doesn’t mean too much acid, but rather acid in 
the wrong place.   In a small amount of people, there is an overproduction of stomach 
acid which leads to heartburn.  However, the majority of people with heartburn suffer 
from low stomach acid which fails to trigger a tightening at the top of the stomach 
that prevents the gastric juices from splashing on the esophagus.  As you can 
imagine, knowing whether your heartburn is caused by high or low stomach acid is 
important in understanding how to relieve the symptoms.  Stomach acid is very 
critical to a well functioning gut and when it is low, our first line of defense against 
pathogens is impaired, our ability to start digesting protein is reduced, certain 
vitamins and minerals cannot be transported to the small intestine for absorption, and 
pancreatic enzymes can’t be activated.   

Take home message: 
If you’re experiencing these or any other symptom of gut imbalance, this may be a 
health goal you want to prioritize as your gut is the foundation of health. 
• There is a big difference between how functional medicine and conventional 

medicine handles these common gut symptoms. 
• The main goal of this course is to help you find out why you have symptoms 

like constipation or bloating and address that root cause rather than taking 
medication to remove the symptom.  Often times, you will find that by making 
the lifestyle adjustments that we discuss in this course, many of your symptoms 
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will resolve as your body is better supported and can regain balance.   

Before we wrap up, let’s take a minute to explore some of my concerns about the 
conventional approach which often focuses on symptom relief instead of healing the 
underlying driver of the problem.  Rather than taking out the tack from your foot, 
many medications solve the problem by numbing the foot.  Functional medicine aims 
to remove the tack.  A good example of this is the use of Proton Pump Inhibitors (PPIs) 
and antacids for heartburn.. 

PPIs such as Prilosec, Protonix, and Nexium reduce stomach acid by blocking a 
mechanism that the stomach uses to secrete Hydrochloric acid.  As we just discussed 
the function that stomach acid plays in assimilating nutrients from our food and 
protecting us from pathogens, we can start to see how this solution to heartburn can 
have serious unintended consequences for our brain health.  Groundbreaking 
research published in the Journal of the American Medical Association of Neurology 
showed that there may be an association between chronic use of PPIs and an 
increased risk of dementia which is most likely related to the impact it has on 
nutritional status and increased susceptibility to viral infections.  The specific 
mechanisms on how PPIs may directly impact cognition haven’t been fully 
understood, but evidence suggests that parts of the drug may cross the blood–brain 
barrier, which becomes more porous with aging and interact with brain enzymes.  
Experiments on mice showed PPIs increase levels of beta amyloid, which is linked to 
dementia and Alzheimer’s disease.  One correlation that we understand the basis of is 
the relationship between extended consumption of PPIs and deficiency of Vitamin 
B12 which is critical for healthy neurons. 

Another solution to heartburn, antacids, takes a slightly different approach but with 
similar outcomes.  Antacids such as Maalox, Mylanta, Gaviscon are used to help 
neutralize the stomach acid and reduce symptoms of heartburn.  This is an effective 
short-term solution however the medication is not without side effects for many of the 
same reasons as PPIs.  People using antacids are more prone to get infections and 
bacteria – remember stomach acid is needed to kill bacteria and help breakdown 
protein.  In addition, a particular kind of antacid that contains Aluminum can increase 
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risk for cognitive impairment due to the toxicity of the heavy metal to brain cells. 
Other sources of Aluminum include antiperspirants, water, and baking powder. 

It is important to address the root cause of heartburn and minimize intake of PPIs and 
antacids. Talk to your doctor if you’ve been prescribed PPIs and want to get off them 
as they require a specific tapering approach.  

What are your next steps for this week? 
• Review any additional information you are interested in from the resources 

section. 
• Make an assessment of where you are currently at in terms of your gut health. 

◦ Do you have any symptoms of poor gut health that you have accepted 
as normal that you want to reassess considering how important your gut 
is to your health? 

◦ What can you adjust that would improve your gut health?  Can you add 
in probiotic-rich foods?  Is your fiber intake sufficient to support a health 
gut? 

◦ Are you taking medications to support gut function that don’t address 
the underlying cause?  Can you take steps to support your gut in a way 
that allows you to work with your doctor to reduce them? 

Complete Your Healthy Mind Workbook for Food and set aside time this week to 
work on this health goal.
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