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CTNC  /  SCIENCE  /  LESSON 5  /  PART 6 
 
 

CTNC Science Module: The Science Of Transformational Nutrition 
Lesson 5: Introduction to Personalized Nutrition, the 

Transformational Nutrition Model, Genetics, and the Exposome 
 
PART 6: EXPOSOME – INTERNAL ENVIRONMENT, THE MICROBIOME (PART 2), AND BLOOD SUGAR BALANCE 
 
Learning Outcomes 
First, let’s review your learning outcomes: 

• Define the microbiome and the roles it plays. 
• Define the gut-brain axis and its role in health and homeostasis.  
• Identify threats to the microbiome. 
• Understand the impact of microbiome disruption. 
• Emphasize the importance of blood sugar balance. 
• Explain what can go wrong when blood sugar is not balanced. 

 
Beyond The Gut 
In the last part, you learned about the fascinating and complex microbiome. Isn't digestion so interesting? And that's not 
even half of it. It turns out, the microbiome has many roles beyond digestion and the gut. Let’s discuss some of these roles 
now. 
 
Gut-Brain Axis 
The gut is our second brain! The tissues that make up your brain are the same tissues from which your digestive system 
develops. When infants are developing in utero, the central nervous system that makes up the brain, the spinal cord, and 
the enteric nervous system found in the gut all come from the same group of cells. 
 
This connection between your gut and the brain is referred to as the gut-brain axis. The gut-brain axis is the term used to 
describe the communication between the central nervous system in the brain and the enteric nervous system in the gut. 
Due to these close connections, what we feel (our emotions), and what we think (our cognition) have a direct link to our 
digestive system. 
 

! 

 
The gut is our second brain! The tissues that make up your brain are the same tissues from 
which your digestive system develops. 
 

 
Immune System 
Previously, we discussed the relationship between the gut and the immune system. I want to emphasize that because of 
this close connection, the gut flora can either protect or promote issues related to immunity, such as allergies and 
autoimmune conditions. 
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Cardiovascular System 
In addition, the heart can also be impacted by the gut flora. Cardiovascular disease is one of the top causes of death, and 
diet can contribute to cardiovascular diseases possibly because processed foods contribute to imbalances in the gut flora 
that can then lead to cardiovascular diseases. 
 
Cancer 
And then, there's cancer. There is a wealth of emerging research showing that a healthy gut flora can prevent or ward off 
cancer cells since microbes help to strengthen the immune system. Also, gut dysbiosis, the term referring to an imbalanced 
gut flora, has been linked to an increased risk of developing many types of cancers. 
 
Neurological Microbiome 
As discussed previously, the gut is your second brain, and it can affect your first brain - the one inside your head. 
Researchers have found that many mental health conditions are closely related to the gut flora. 
 
In addition, childhood neurological disorders, such as autism spectrum disorder, schizophrenia, bipolar disease, depression, 
anxiety, and other mood disorders have been associated with gut dysbiosis.  
 
Vaginal Microflora 
The immune system and microbiome must have a presence on outside surfaces and openings of the body, acting as a first 
line of defense. This explains why the vagina has an active and (hopefully) thriving microbial community. When this 
community is unbalanced, yeast infections and other uncomfortable conditions can result.  
 
As I will discuss shortly, the vaginal microflora is a newborn’s first exposure to many different types of microbes, and these 
microbes help build and develop the infant’s immune system.  
 
Maternal Immune Activation 
Maternal immune activation is another way gut flora affects humans. This phenomenon looks at the relationship between 
the immune system of mothers and the connection between that and neurological developmental problems that can occur 
in children.  
 
The hypothesis is that exposure to certain inflammatory markers and other products of immune activation inside the womb 
may result in negative effects on the cognitive development of babies later in life.  
 
The Nose, Mouth, and Lungs 
Just like the vagina, the nose, mouth, and lungs each have their own microbiome, which attempts to maintain homeostasis 
in the local environment. In the case of the nose and mouth, which serve as a primary entry point for air, toxins, and 
pathogens, the immune system must have a significant presence to ward off invaders. 
 
Skin 
The skin is covered in microbes – you just can’t see them! Interestingly, when this microbiome becomes unhealthy and 
unbalanced, you can tell – there will be dry, patchy, or flaky skin. As with other parts of the body, skin health depends on 
the health of its microbes!  
 
Threats to the Microbiome 
Although there have always been threats to the microbiome, the developed world features an unparalleled number of 
threats to the stability and health of microbial communities. Case in point – animals in captivity at zoos develop some of 
the same chronic diseases as humans (like arthritis), while their peers in the wild usually do not. Their microbiome changes 
significantly in captivity, as they are given antibiotics for infections and perhaps even a lower-fiber diet. The same is true 
for us in modern America. Let's examine some threats to the microbiome. 
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Non-Vaginal Birth 
It all starts with how you came into this world. Although there is nothing you can do to change it, birth is the first 
moment of life where you are exposed to a significant amount of microbes.  

 
Vaginal birth exposes babies to a wide array of beneficial microbes, which babies born via Caesarean section (or 
C-section, as it’s commonly known) miss out on. While C-sections are sometimes necessary, seeding, or the 
process of exposing C-section born babies to their mother’s vaginal fluids right after birth, can restore a more 
normal and healthy balance in the flora of these babies. 

 
Bottle-feeding 
Research has shown that babies’ first foods, whether it’s breast milk or formula, can affect their gut microbiome 
for the rest of their lives. Breast milk provides infants with more immune cells and microbes to benefit their own 
microbe ecosystem. Therefore, breastfed infants have a lower risk of developing eczema, allergies, and childhood 
illnesses when compared to non-breast fed infants.  

 
Antibacterial Everything 
The “hygiene hypothesis” seems to be spot on when it comes to explaining the connection between our 
germaphobic society and gut dysbiosis. We now have processed, refined, shelf-stable, and pasteurized foods on 
top of having hand sanitizers, and antibacterial everything everywhere we go.  And this all comes at a cost, to 
your immune system and your whole body. When the immune system isn’t exposed to many foreign microbes, it 
doesn’t learn to distinguish between the self and other – hence, autoimmune disease. 

 
Antibiotics 
There is no doubt that antibiotics are one of the greatest medical discoveries in the treatment of disease, but too 
much of anything is never a good thing. Antibiotics not only kill the bad microbes, they also kill the good ones. 
Antibiotics change the gut microbiome ecosystem by decreasing its diversity, which threatens both the quantity 
and the quality of your gut flora.  

 
Poor Diet 
One of the big threats to the microbiome is sugar, which is everywhere these days. Whether it is the usual 
granulated sugar, high-fructose corn syrup, glucose, dextrose, sugar-alcohols, or any other variation, sugar is bad 
news when it comes to gut health. Sugars can feed the bad bacteria and leave the good bacteria starving.  

 
Antacids 
Over-the-counter antacids do way more harm than good when it comes to the health of their gut microbiome. 
Remember that the acid levels in our stomach are a barrier against pathogenic microbes. Low stomach acid levels 
promote the growth of undesirable microorganisms in the stomach and everywhere, causing gut dysbiosis. 
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When the immune system isn’t exposed to many foreign microbes, it doesn’t learn to 
distinguish between the self and other – hence, autoimmune disease. 
 

 
Impact of Microbiome Disruption 
Believe it or not, an imbalance of good and bad bacteria in the microbiome, caused by the wide variety of threats 
mentioned above, can cause the following conditions and serious diseases: 

• Obesity 
• Diabetes 
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• Liver Disease 
• Celiac Disease 
• IBS 
• Autism 
• Asthma 
• Multiple Sclerosis 
• Premature Aging 

 
In the remainder of this part, I will discuss diabetes in more detail. 
 
Blood Sugar Balance 
Besides maintaining microbial balance, another homeostatic process is maintaining blood sugar balance. Insulin and 
glucagon work in tandem to ensure that just enough – but not too much – glucose is in the blood at all times. However, 
because the Standard American Diet is chalk full of refined sugars, the body has a difficult time maintaining this balance.  
 
Diabetes 
Rates of diabetes mellitus are increasing dramatically all over the world. In the United States, 9.3 percent of the population 
has been diagnosed with diabetes. The cost of diabetes to the healthcare industry is enormous! The American Diabetes 
Association has estimated that one out of every five health care dollars is spent on diabetes. 
 
Simply put, diabetes is an illness characterized by an inability to properly utilize or metabolize food. Although there is no 
“cure” for diabetes, diet and lifestyle can help eliminate symptoms and prevent complications as well as completely reverse 
this disease if handled correctly. You can see why it is critical for any nutrition professional to have a deep understanding 
of this potentially debilitating disease. 
 

Type 1 Diabetes 
Type 1 diabetes is an autoimmune disease, in which the body’s immune system destroys cells called islet or beta 
cells of the pancreas that are in charge of producing just the right amount of insulin to maintain normal blood 
sugar levels.  

 
Type 2 Diabetes 
Unlike type 1 diabetes, type 2 develops primarily due to poor lifestyle choices and diet. There is no issue with the 
production of insulin, but instead, the cells stop responding to its action. If you think of insulin as a key that 
unlocks the cell doors, in type 2 diabetes the key no longer fits. So, sugar is locked out and unable to get to the 
cells where it needs to be. This condition is called “insulin resistance” because the cells resist the action of insulin. 
The glucose then stays in the blood stream, which is highly toxic.  

 
Gestational Diabetes 
Gestational diabetes is insulin resistance developed during pregnancy. It is normal for a woman to become slightly 
insulin resistant during pregnancy to encourage the body to provide food for the fetus first. But, sometimes the 
insulin resistance becomes excessive, leading to high blood sugar.   

 
Prediabetes 
Prediabetes, also referred to as impaired glucose tolerance or borderline diabetes, is not a type of diabetes in 
itself, but a warning sign that a problem is developing with glucose metabolism and insulin resistance. People 
diagnosed with prediabetes are likely to develop Type 2 diabetes within the next five years. 
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Causes and Risk Factors 
Potential causes and risk factors of diabetes include a variety of genetic and exposome factors, including: 

• Family history 
• High-sugar diet 
• Environmental toxins 
• Lack of exercise 
• Obesity 
• Stress 
• Social isolation/loneliness 
• Insomnia 
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Although there is no “cure” for diabetes, diet and lifestyle can help eliminate symptoms and 
prevent complications as well as completely reverse this disease if handled correctly. 
 

 
Symptoms of Blood Sugar Concerns 
Symptoms of blood sugar concerns include: severe thirst, frequent urination, bedwetting in children, excessive hunger, 
weight loss, irritability, abnormal fatigue, vision problems, and yeast infections. 
 
Treatment 
Proper management of blood sugar levels is critical to avoid serious diabetic complications. Unfortunately, people without 
health insurance and impoverished people may not have access to the diabetic testing supplies and insulin injections they 
need.  
 
Besides insulin, other prescription medications are often prescribed for diabetes. Too often, lifestyle changes are not 
emphasized enough, even though these can have profound effects on diabetes – especially type 2 diabetes. 
 
Prevention – Lifestyle 
Reducing and managing stress levels, eating a whole foods diet, developing a strong support system, getting enough quality 
sleep, exercising regularly, and limiting exposure to toxins are all important lifestyle factors that can prevent or help 
manage diabetes. 
 
Prevention – Nutrition 
A high-fiber, whole foods, sugar-free diet can do wonders for diabetes. The Transformational Nutrition protocol can and 
should be personalized for diabetic patients, as diet is one of the primary ways to prevent and manage diabetes. 
 
Key Concepts 
And that wraps up this topic. The key concepts for this part include: 

• The gut is our second brain.  
• The gut flora affects the whole body, including the immune system, heart health, the brain, and even the skin. 
• There are many threats to the gut microbiome, the most common ones being birth via C-section, formula feeding, 

antibacterial products, antibiotics, antacids, and of course a diet low in fiber and high in sugar and processed 
foods. 

• Rates of diabetes are skyrocketing as sugar becomes more and more prevalent in the diet and the body is unable 
to maintain blood sugar balance. 


